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ABSTRACT 

Ectoparasites play a fundamental role in health problems among animals and humans. 
Sarcoptes scabiei mites (cause of itching and irritation in all individuals) among the ectoparasites 
are playing a major role in causing heavy economic losses in term of milk and meat in animals 
and Dermatophagoides mites are the sole parasitic cause of human asthma. The following five 
studies were conducted to investigate S. scabiei prevalence, zoonotic potential, effect on 
haematological parameters, in vitro study and in vivo uses in animals and humans and deterrence 
effect of Nepeta cataria volatiles.   

 
Study I- Prevalence of S. scabiei: In the present study 150 buffalo calves, 100 camels, 

150 dogs, 150 goats, and 150 humans were examined clinically and microscopically at districts 
Dera Ismail khan, Bannu, Lakki Marwat, Tank, Karak, Kohat and to their adjacent tribal belt. 
The prevalence of scabies infestation exhibited epidemic nature in winter season (November to 
February). During the epidemiological survey the average prevalence across the year recorded 
was 8.72% in humans, 18.3% in dogs, 14.06% in camels, 7.3% in buffalo calves and 5.3% in 
goats. Scabies caused by S. scabiei mite can affect any area of the skin, but the lesion found were 
often most severe on the abdomen, chest, legs, and ears and especially on the pubic regions of 
studied animals and peoples.  

 
Study II- Zoonotic potential: The transmittability nature of Sarcoptes scabiei mites 

affecting the animals were assessed in humans having contact with S. scabiei infested animals. 
Though the S. scabiei mites spend their entire life on their respective host, some mites do fall off 
into the environment due to animal scratching and survive for up to 3 weeks, becomes source of 
spreading. Taking in consideration the above study 300 families keeping scabies infested dogs, 
150 camels drivers, 150 Dairy man and woman dealing with scabietic buffalo calves and 150 
nomadic men keeping scabies infested goats were visited. After conducting the study the main 



zoonotic transmitters found were dogs and camels. The transmittability percentage recorded in 
dogs (23%), camels (15%), buffalo calves (2%) and goats (2%). For experimental 
transmittability syringing of 500 live S. scabiei var canis on the back of the healthy buffalo 
calves,  250 live S. scabiei var bubalis over the back of healthy goats, 400 live S. scabiei var 
cameli over the back of healthy dogs, 150 live S. scabiei var caprae over the back of healthy 
camels were carried out. S. scabiei var canis showed 10% transmittability to buffalo calves, S. 
scabiei var bubalis showed 20% transmittability to goats, S. scabiei var cameli showed 25% 
transmittability to dogs and S. scabiei var caprae showed 15% transmittability to camels.   

 
Study III- Haematological effects: During the present study different blood and 

biochemical parameters of ten healthy and ten scabies (three groups) suffering individuals from 
each animal group and human were investigated and their mean averages were assessed. In mites 
infested animals and humans, total erythrocyte counts (TEC),  packed cell volume (PCV), 
haemoglobin (Hb), haematocrit (HCT), mean corpuscular haemoglobin (MCH), mean 
corpuscular haemoglobin concentration (MCHC), were found significantly with lower averages 
(P < 0.05), while total leucocytes count (TLC), lymphocytes, eosinophil and mean corpuscular 
volume (MCV) were found with significantly higher averages in comparison to healthy 
individuals (P < 0.05).  

 
Study IV- In Vitro and In Vivo study: Side wise presence of synthetic drug residues in 

plants and animals food products causing economic losses considered potentially hazardous to 
animal, human being and environment needs to assess the control methods whether biological or 
chemical in nature for its perfect use. Studies on the efficacy of some acaricides particularly 
derived from medicinal plants against S. scabiei mites in vivo and in vitro were carried out on 
experimental animals and were assessed in laboratory bioassays. For in vitro study 96 wells 
microtitration plates were used and tested the effects of different medicinal plants on adult 
scabies mite. In each assay 30 µL of 10, 20 and 30% methanolic extract concentrations of 
Azadirachta indica, Caparis decidua, Melia azedarach, Nicotiana tobacum , Tecomella 
undulata, Vitex negundo and 30 µL of Methanol (control wells) were added into 96 wells 
microtitration plates and then were released 20 mites into each well in three replicates. All the 
wells were observed upto 72 hrs during incubation. The results were evaluated on the bases of 
activeness, lethargic movements or stagnant nature. The data showed that 30% concentration of 
V. negundo was effective treatment for 95% mites mortalities followed by A. indica and N. 
tobacum with 90%, then C. decidua and T. undulata  with 80% and subsequently followed by M. 
azedarach with 75% mites mortalities. LC50 calculated values through probit analysis for T. 
undulata with LC50=6.363 mg/100µL was highly effective followed in descending order by V. 
negundo with LC50=7.160mg/100µL., N. tobacum with LC50=7.820 mg/100µL., A. indica with 
LC50=8.312 mg/100µL., M. azedarach with LC50=10.697 mg/100µL and C. decidua with 
LC50=11.869 mg/100µL. 
  

In vivo study 10 and 20% methanolic extract concentrations of A. indica , C. decidua, M. 
azedarach, N. tobacum, T. undulata , V. negundo and ivermectin at the dose rate of 0.2mg/kg 
b.wt s/c injection in comparison to control (Methyl alcohol) were used on 40 numbers each of 
buffalo calves, camels, dogs, goats and human on 1st, 7th, 14th and 28th day. Scabicidal affect on 
individuals was estimated through reduction in the lesion size, regrowth of hairs and reduced 
mites load. All the scabietic animals and humans were divided into eight groups each containing 



five individuals for therapeutic purpose. The groups were nominated as B1, C1, D1, G1, H1 for 
N. tobacum., B2, C2, D2, G2, H2 for V. negundo., B3, C3, D3, G3, H3 for M. azedarach., B4, 
C4, D4, G4, H4 for A. indica ., B5, C5, D5, G5, H5 for T. undulata., B6, C6, D6, G6, H6 for C. 
decidua., B7, C7, D7, G7, H7 for ivermectin  and B8, C8, D8, G8, H8 for control. After 28th day 
of topical use of methanolic extracts of medicinal plants cure rate: In (a) A. indica  group; 
ivermectin showed (86, 87, 85, 80 and 81%)., 20% A. indica  exhibited (83, 95, 88, 78 and 89% 
)., 10% A. indica gave (53, 63, 65, 45 and 65%) cure rate; In (b) C. decidua group; ivermectin 
showed (84, 81, 83, 85, 81%)., 20% C. decidua exhibited (68, 76, 77, 73, 79%)., 10% C. decidua 
gave (43, 46, 42, 42,  51%); In (c) M. azedarach group; Ivermectin exhibited (84, 85, 85, 80, 
83% )., 20% M. azedarach gave (75, 83, 78, 79, 79%)., 10% M. azedarach indicated (49, 49, 57, 
42, 58%); In (d) N. tobacum group; ivermectin showed (85, 86, 86, 83, 80%)., 20% N. tobacum 
indicated (88, 85, 85, 89, 78%)., 10% N. tobacum exhibited (60, 71, 71, 56, 64%); In (e) T. 
undulata group;  ivermectin showed (69, 56, 71, 49, 69%)., 20% T. undulata revealed (44, 54, 
58, 33, 45%).,10% T. undulata indicated (34, 37, 32, 28, 35%); In (f) V. negundo group; 
ivermectin showed (81, 84, 83, 81, 84%)., 20% V. negundo exhibited (73, 75, 77, 69, 78%)., 
10% V. negundo showed (43, 46, 42, 42, 61%) and all the control groups did not showed any 
curing signs in buffalo calves, camels, dogs, goats and human respectively. 

 
Study V- Deterrence effect of Nepeta cataria volatile oils: The house dust mite, the 

major cause of human Asthma whose control is easy through plant origin essential oils as 
compared to Asthma treatment. Instead of the current acaricidal bioassays, an alternate pathway 
of Y-tube olfactometer technique was used.  Both the mites species (Dermatophagoides farinae 
and Dermatophagoides pteronyssinus) showed significantly higher rebounded back rates from 
the arm having different concentrations of T2 and T5 chemotypes (10µg, 1µg, 0.1µg and 0.01µg) 
used in adding together to fish flakes (10µg) each. T2-chemotype verses hexane gave 40% 
versus 16%, 45% versus 30%, 47.5% versus 17.5% and 30% versus 28.5%; while T5-chemotype 
versus hexane gave 47.5% versus 17.5%, 50% versus 17.5%, 42.5% versus 25% and 35% versus 
20% repellence at the concentration of 10µg, 1µg, 0.1µg and 0.01µg of both chemotypes 
respectively. They were compared to the distilled hexane in alternate arm and their significance 
probability noted was, (P < 0.001) except 0.01µg concentration in T2-chemotype. In T5-
chemotype the lowest dose of 0.01 µg/ml of hexane were also found statistically significant 
regarding the repellence response. Before checking the repellent response of Nepeta cataria 
volatiles chemotypes, the house dust mites were bio assayed for the attractant response towards 
fish flakes verses distilled hexane, where fish flakes were found more significantly attractive 
than distilled hexanes (P<0.001).Our study shows that the Nepetalactones and Caryophyllene 
both  present in the chemotypes T2 and T5 exhibits both narcotic and repellent actions for D. 
farinae and D. pteronyssinus, and can be used potentially as repellent for house dust mite 
control. 
 
Key words: Azadirachta indica, Epidemiology, Haematological study, Nicotiana tobacum,   
                    Olfactometer, Vitex negundo, Y-tube and Zoonosis. 
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Chapter 1 

INTRODUCTION 

It is an established fact that diseases are one of the principal obstacles among the 

health of peoples and animals. Even with the appropriate use of synthetic medicines millions 

of peoples and animals are affected by skin diseases (Lusat et al., 2009; WHO., 2001). 

Among the skin diseases scabies is one of the challenging ailments caused by Sarcoptes 

scabiei. Scabies is prevalent and highly communicable skin disease in peoples and animals. 

(Burgees., 1994). Due to global wars, famine and overcrowding currently 300 million 

peoples are suffering from scabies (Hengge et al., 2006). The estimated losses from scabies 

mites affecting livestock production worldwide is amounting approximately 14.4 million 

US$ (Drummond et al., 1981). Sarcoptes scabiei mites keep themselves in attachment to the 

host with the help of anterior sucker, surviving at the expense of tissues and blood of 

mammals, results in irritation, anaemia and pruritis consequently leads to medical and 

economical losses. Through interpersonal contact scabies is transmitted (Arlian., 1989). The 

adult female are 0.4mm long and 0.3mm wide in size and lays about 40 eggs during 

burrowing. It discharges larvae having six legs after 3-4 days which then dig short burrows 

(moulting pockets) in which they transform into eight-legged adult males and females. 

Developments from egg to adult takes about 10–15 days and less than 10% of the laid eggs 

grow into mature mites (Alexander., 1984). Among all the organs skin occupies 16% of total 

body weight, regulates temperature of the body and prevents water loss and other body 

components keeping it safe from various hazards. Normal adult skin comprised of external, 

nonvascular thin surface epidermis nourished and maintained by a thicker vascular 

connective tissues dermis and mites tries to reach to stratum corneum region (Ro, S and 

Rannala., 2004).  
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Scabies affects all mammals both medically and results in financial losses and is a 

known cause for individual’s discomfort being existed from centuries. Scabies with different 

forms is diagnosed by dermatitis, crust formation, pruritis and baldness. Mange mites belong 

to order Astigmata and Prostigmata. The members of the former order have passive 

movement, leathery covering and includes family Sarcoptidae and Psoroptidae. Sarcoptes 

scabiei is an arthropod, arachnid and comes down to Acari and then to Sarcoptidae family. In 

dogs the scabies sign occurs as loss of hairs on the ears, muzzles, eyes, cervical, elbow and 

thigh regions with hyper pigmentation and scab formation giving bad odour (Ninomya and 

Ogata., 2005). Scabies in alpacas (camel breed) due to infestation of Sarcoptes scabiei var. 

cameli results in severe onset of disease may leads to death, have moderate to severe pruritis 

with loss of hairs on broad area, vesicles formation, crusty scales formation and cachexia 

(Lau et al., 2007). The lesions in dromedary camels usually appear on the lower abdomen, 

ear, nostrils and the medial side of the hind region. Sometimes it may affect the whole of the 

lower body (Higgins., 1984; Gebrehiwet., 1997; Twomy., 2009). The lesions in bovine 

scabies (Sarcoptes scabiei var. bovis) appear as thickened and scabby skin, oozing out of 

blood and serum; and its appearance on tail-head, withers, back and flank regions (Linklater 

and Gillespie., 1984). In caprine scabies (Sarcoptes scabiei var. caprae) lesions are usually 

present on either side of spinal cord, the groin region, around the horns, the neck, ears and the 

lower regions (Tschuor et al., 2008; Ujjwal and Dey., 2010). Scabies lesions in goats, as 

observed in the present study and previous studies, apparently resulted in severely encrusted 

dermatitis affecting the whole skin with no observation of spontaneous recovery (Abu-Samra 

et al., 1981; Nayel and Abu-Samra., 1986). Scabies of human form caused by Sarcoptes 

scabiei var. hominis affects the web, around the wrist, elbow, armpits, thighs, genitalia, 

perennial region, nipples, breast and lower buttocks. In young children it may affect the face, 

sole and palm (Arlian et al., 1996). Scabies lesion can be seen in the web, wrist, abdomen, 
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axillae, pubic and knees regions, around ankles, on buttocks, elbows regions and between the 

shoulder blades (Mellanby., 1985; Orkin and Maibach., 1985; and Porter., 1980). In livestock 

pruritis and hypersensitivity reaction can cause economic losses (Arends et al., 1990 and 

Rehbein et al., 2003). 

Geographically Pakistan is placed at 23° 47’ and 37° 04’ transversally to north pole 

and is placed at 60° 55’ and 77° 47’ longitudinally to east pole. Its borders extend over 1600 

kilometres from north to south and 885 kilometres from east to west. To the west lies the 

boundary of Iran and to the north side is attached Afghanistan. India is situated towards east 

and china is bordered at north south. Being sub-tropical and semi-arid country it has an 

annual rainfall 125 mm in the southern parts and 55-900 mm in northern parts.  In the 

summer season the rain is faced in the form of storms contributing 70% and drizzling rain in 

winter about 30%. Higher temperature of 40 ºC and lower temperature reaching the freezing 

point has been recorded in its seasonal bio gram. Khyber Pakhtunkhwa has variant seasonal 

bio gram, mostly consists of hilly areas and to some extent plane area adjacent to tribal belt, 

close to Afghanistan border. The disease is prevalent in the cold wet weather having the 

temperature ranging from 21-30 ºC and up to 65% humidity, spreads slowly during the 

summer months. In very cold months of January and December 52.2% scabies prevalance 

was reported in alpaca, 14% llama and 21% in goat herds (Lusat., 2009). Sarcoptes scabiei is 

transmitted from human to wombat through touch but other animals have the capability to 

transfer it to humans (Fowler., 2007). This disease exists globally including Pakistan having 

unhygienic environment. In deprived communities the prevalence of skin affecting parasites 

may affect 20–40% in the general population (Abdel-Hafez., 2003; Suleman and Jabeen., 

1989). During six months study scabies epidemic occurred in humans with 70.2% prevalence; 

having male involvements (63%) and female involvement (37%) (Ursani and Baloch., 2009). 

Congested population and provision of new environment for children keeps the cycle in 
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endemic communities. In recent years, the prevalence of scabies has increased due to heavy 

migration of the peoples from the war inflicted areas from South Waziristan Agency, North 

Waziristan Agency and Aurakzai agency of tribal areas towards Dera Ismail Khan, Bannu 

and Hangu districts respectively. WHO has reported 5% and 10% prevalence of Scabies in 

Pakistan during 2009 and 2010.The present study focuses on the residents of the mentioned 

six districts community individuals, livestock and immigrant camps, to assess the occurrence 

and pattern of scabies among different corners population. 

Scabies is a zoonotic disease and transfers through direct contact (Dominguez et al., 

1978). Interpersonal contacts and fomites encourages transmission (Arlian., 1989). Canine 

scabies caused by epidermal mite, S. scabiei var canis spreads from dog to dog by direct 

contacts and peoples got infection in half of the canine cases and after 2-4 weeks dispersal of 

scabies was noted in peoples after treatment of animals (folz et al., 1984; Prescott., 1970). 

The disease affected 42 animal attendants while handling them and became extended from 

goats to cattles, sheep, dogs, and humans after 10-15 days post animal infection (Mitra et al., 

1993). Report about one case of biologist handling the scabid coyotes got infestation of S. 

scabiei transfer indicates zoonotic potential (Samuel., 1981). Reports of human scabies from 

many species of animals are common. (Lindquist and Cash., 1973;  Schwartzman., 1977; 

Smith and Claypoole., 1967). The predisposing factors related to scabies may be primarily 

related to poverty, overcrowding, wars and seasonal variations. Congestion in population is a 

prime factor for scabies transfer noted in humans and animals (Walton et al., 1999). Scabies 

is a problem of indigenous communities and third world countries (Walton and Currie., 

2007). 

 Regarding the haematological study, no significant differences were reported in 

serum enzyme biochemical and analytical concentration between S. scabiei infested and 

control dogs (Arlian et al., 1995-1996). Previous studies of the disease indicated marked 
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superficial dermal oedema and massive serum protein loss through the skin (Stromberg et al., 

1986).  However, severely infested calves maintained normal hydration, serum osmolarity, 

fluid and electrolyte concentrations. Hypoalbuminemia was considered responsible for 

significant decrease in serum anion gap. Significant hyperfibrinogenemia, 

hypergammaglobulinemia, and mild hypoalbuminemia were constant with chronic 

inflammation, immunoglobulin synthesis, and compensated albumins loss (Stromberg et al., 

1986).  More work has been done on parameters of sheep,  goats,  horses,  cattles and 

buffalos in various countries (Tschuort et al., 2008; Aengwanich et al., 2009) and in Pakistan 

(Ahmad et al., 2003;  Sattar and Mirza.,  2009;  Gul et al., 2007;  Faroq et al., 2011).  In 

mites infested sheep total erythrocyte count (TEC), haemoglobin (Hb) and packed cell 

volume (PCV) were lower and ESR and total serum proteins (TP) were higher in comparison 

to control (Aatish  et al., 2007). 

Significantly higher averages of erythrocyte sedimentation rates (ESR), white blood 

cells, neutrophils and eosinophil and lower averages for haemoglobin, haematocrit 

concentrations and red blood cells have been reported from scabies infested dogs (Arlian et 

al., 1995). Thirteen haematological parameters measured in 52 Spanish ibexes (Capra 

pyrenaica) affected with scabies in southern Spain showed a decreased number of 

erythrocytes, a higher mean corpuscular volume and mean corpuscular haemoglobin, and 

neutrophilia, where as the number of lymphocytes were significantly higher in animals that 

had recovered from scabies when compared with infested ones and a marked increase in 

monocytes was noted after recovery from scabies (Jesus et al., 1999). A case report about 

haematological profile of buffalo calf affected with S. scabiei indicated marked neutropenia 

and eosinophilia with lowered total protein value (5.89 g/dl), hypoalbunminemia and 

hyperglobulinemia (Ramprabhu et al., 2004). The haematological parameters noted in rabbits 

suffering from scabies  were with low levels of Hb, TEC, lymphocyte count, total protein and 
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albumin while TLC, neutrophil and eosinophil counts were higher (Jana et al., 2004). In 

scabietic goats haemoglobin%, PCV, TEC, ratio between globulin and albumins was 

decreased and globulin, ALT, bilirubin, creatinine, and blood urea nitrogen increased in 

comparison to healthy goats (Ujjwal and Dey., 2010). 

Majority of the acaricides has faced resistance and showed toxicity (Currie et al., 

2004; O’Brien., 1999); polluting the environment (Halley et al., 1993; O’Brien., 1999). 

Treatment requires the application of medicines topically in the form of creams for classical 

form of scabies and injectable ivermectin for crusted scabies (Mounsey et al., 2008). 

Sarcoptes sacbiei has raised the problem of resistance to permethrin when trialled in 

indigenous peoples of Austraia (Mounsey et al., 2009). Drug resistance, drug toxicity, high 

cost of the available organophosphates and tissue residual impact of different synthetic 

medicines used for controlling scabies in humans and animals highlight the need for the 

development of selective S. scabiei mite control through contact action which could be easy 

in application. Currently available control materials are formulated as injetectables, powders 

or sprays, although convenient to use, are not very effective. Alternative non hazardous 

medicinal products for controlling scabies causing mites are needed. 

 In Indopakistan sub continent the indigenous system of medicine Known as Ayurreda 

is practiced and is continuously providing relief to the ailing mankind and the animal being. 

To treat parasitic diseases 18 species of the 14 plant families has been documented (Faroq., et 

al, 2008). Biocidal activity of many plants such as Azadirachta indica oil possesses potential 

acaricidal activity against Sarcoptic scabiei var. cuniculi (Due et al., 2007). Azadirachta 

indica, Nicotiana tobacum and ivermectin has shown 60%, 70% and 100% protection against 

mange in dogs respectively (Zeshan and Azhar., 2009).  

Azadirachta indica (A. Juss) indigenously known as Neem, belongs to family 

Meliaceae and contains phenols, unsaturated sterols, triterpene and saponin (Subramanian 
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and Lakshmanan., 1996). Phenolic diterpenoids, limonoids), csecomeliacins, csecolimonoids, 

polysaccharides etc have also been isolated from its bark (Fujiwara et al., 1984).  For 

controlling agricultural pests research has been carried out on the use of secondary 

metabolites of A. indica (Vinuela et al., 2000; Pearsall and Hogue., 2000). Neem leaves have 

constituents like triterpene, fatty acids and glycosides (Khan et al., 2010). It has been a folk 

lore medicine way back, but scientifically its use as an insecticide was discovered only 30 

years ago (Ascher., 1993). All parts of neem are used for curing skin disorders including 

scabies. The first record reference of natural substance as was that of Morcopolo in 1300 

A.D, mentioning use of neem oil for controlling mange in camels. Neem is widely used 

against tick and scabies (Singh., 1979, 1993, 1983, 1994). Capparis decidua (Forsk) 

belonging to the family Capparaceae traditionally well known for its insecticidal and 

medicinal activities. Spermidine alkaloides are the major constituents of this plant. The top 

shoots and tender leaves of Capparis decidua are used as plaster for boils, blister (Rai., 1987) 

and work as antidote to poison and an anthelmentic and microbial activity of fruit bulb and 

root barks of Capparis decidua has been reported by (Dhar et al., 1972; Gaind et al., 1969a 

and Mali et al., 2004). The bark of this leafless shrub acts as an antiacarid, diaphoretic, an 

antihelminthic and useful for asthma, cough, inflammation and acute pain (Mali et al., 2004; 

Ahmad et al., 1993; Kirtikar and Basu., 1993; Sharma., 2003 and Chopra et al., 1999). C. 

decidua is light yellow to pale brown, smooth hard and heavy and resistant to termite attack 

(Wealth of India., 2000). C. decidua has shown very high termiticidal activity to 

Odontomatous obesus (Rambur) when termites were exposed with 40% and 80% of LD50. 

Its aqueous extract and combinatorial mixtures significantly (p < 0:05) inhibited the level of 

glycogen, amino acid, lipid, DNA, RNA and protein in termites (Upadhyay., 2010). 

Melia azedarach (L) belonging to family Meliaceae has shown compounds like 

anthraquinine, flavonoids, saponin, tannins, alkaloids and glycosides (Vijayanand and 
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Wesley., 2011). All tested extracts from M. azedarach caused mortality of Boophilus 

microplus larvae, with higher mortality rates observed in methyl chloride (100%) and hexanic 

extract (98%) than in ethanolic extract (50%) 168 h after treatment (Borges et al., 2003). 

Maximum efficacy was observed in methanolic extract of the fruit and senescent leaf of M. 

azedarach for its larvicidal, ovicidal, and oviposition deterrence effects against Anopheles 

stephensi and Anopheles aegypti (Govindarajan., 2010 and Coria et al., 2008). 

Nicotiana tobacum  (L)  belonging to the family Solanaceae has been reported to 

possess compounds like Nicotine, Anabasine, Glucosides (tabacinine, tabacine), 2,3,6-

Trimethyl-1,4-naphthoquinone, 2-Methylquinone, 2-Napthylamine, Propionic acid,  

Anatalline,  Anthalin, Anethole, Acrolein, Anatabine, Cembrene, Choline, Nicotelline, 

Nicotianine, Pyrene. The most prominent phyotochemical found in N. tobacum is nicotine. 

Nicotine binds stereospecifically to acetylcholine receptors at the autonomic ganglia, adrenal 

medulla, neuromuscular junctions and the brain. Nicotinoids from Nicotiana tabacum (L.), 

pyrethrins from Tanacetum cinerariifolium (Trevir.) and rotenoids from Derrisand 

lonchacarpus are good examples of natural compounds used for agricultural pest 

management (Ryan., 2002; Isman and Akhtar., 2007).  N. tobacum and ivermectin has been 

reported for showing 70% and 100% protection against mange in dogs respectively (Zeshan 

and Azhar., 2009).  Promising results about N. tobacum and A. indica against carabao louse 

has been reported (Robles., 2009).		

Tecomela undulata belonging to the family Bignoniaceae, commonly known as 

Rajasthani Teaka is one of the co dominant species in the desert of western Rajasthan (Arya 

et al., 1992), where-as in our territories its name is Rhabdoon. Several compounds isolated 

from this plant reported by different workers are lapachol (Neamat et al., 2010) chromone 

glucoside (Gujral  et al., 1979), ferulic ester (Joshi  et al., 1986), quinines (Joshi  et al., 

1977), irridoid glucoside (Joshi  et al., 1975), tecomin (Pandey and Dasgupta.,1971), rutin, 
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quercetin,  luteolin glucoside (Taneja  et al., 1975),  tecoside (Verma  et al., 1979), undulatin 

(Verma  et al., 1986) and cirsimaritin and cirsilineol (Azam and Ghanim., 2000; Kritikar  et 

al., 1993; Nadkarni., 2000); redermachal, 2-isopropenylnaphtho [2, 3-b] furan-4,9-quinine 

along with lapachol, techomacquinone –I dehydro- α-lapachone, α-lapachone, β- lapachone, 

cluytyl ferulate, stigma sterol and β-sitosterol (Pahup Singh  et al., 2008). Anonymous, 

(1962) have reported antibacterial activity of the plant stem extract.  Khatri et al., (2009) 

demonstrates the hepatoprotective activity of stem bark of T. undulata against thioacetamide-

induced hepatotoxicity.  Ahmad  et al., (1994) evaluated the methanolic extract of plant for 

its anti-inflammatory and analgesic potential by using rat paw oedema and tail immersion 

method respectively. The extract showed significant analgesic potential with comparison to 

standard aspirin.	According to FAO., (1986) report the alkaloids tecomine and tecostanine 

present in family Bignoniaceae are responsible compound for hypoglycaemia in experimental 

animals and insects, which may be the secondary cause of death. In the local communities it 

is reportedly famous for repellence and killing of insects giving indication for possessing of 

potent insect killing agent.  

Vitex negundo L (Verbinaceae) is commonly known as Nirgundi (Marmandi in 

Pashto) is containing various chemical classes such as alkaloids, tannins, flavonoids and 

carbohydrates possessing antifilarial properties (Sahare et al., 2008a; 2008b). It is a large 

aromatic shrub having a slender body (Vishwanathan and Basavaraju., 2010)  and is found 

throughout the southern Khyber Pakhtunkhwa (Pakistan). Traditionally the plant has been 

reported in local areas to have insect repellent as well as insecticidal affect. Its different 

species i.e. V. negundo, V.trifolia, V. peduncularis and V. altissima has killed the culex larvae 

(Kannathasan  et al., 2007).  β-Caryophyllene and α-pinine isolated from V. negundo has 

shown insecticidal and repellent activities against Aphis-gossypii (Homoptera: Aphididae) 

(Liu et al., 2010). 
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Member of family Pyroglyphidae including ten species found in house dust (Platts-

Mills et al., 1992). The European house dust mite, Dermatophagoides pteronyssinus 

(Trouessart), and the American house dust mite, Dermatophagoides farinae (Hughes), are 

two of the most important Pyroglyphid mite species indicating their worldwide occurrence 

and abundance in homes (Pollart  et al., 1987; Arlian and Morgan., 2003) and because they 

are a major source of multiple potent allergens (Platts-Mills et al., 1992; Stewart., 1995; 

Arlian and Morgan., 2003). House dust is a mixture containing many different allergens with 

major allergen derived from mites, especially D. pteronyssinus and D. farinae. Exposure to 

these allergens can provoke asthma attacks in sensitised individuals (Tovey., 1992). Asthma 

is a chronic inflammatory disease of the respiratory system connected with allergen 

inhalation. Up to 85% of people with asthma in the United Kingdom are sensitive to house 

dust mites (Asthma UK., 2000) and the current annual economic cost of this condition in the 

UK is estimated to be £1.05 billion (WHO., 2006). The major causal factors of house dust 

mite allergens are present in the faecal pellet (Voorhorst et al., 1964; Tovey et al., 1981; 

Robinson et al., 1997). There are 16 known allergens of the house dust mite (Thomas and 

Smith., 1999). The potent enzymes of the mite have been recorded as causing an allergic-like 

reaction in the absence of a true allergic response (Machida et al., 1996). The major allergen 

Derp1 has been found in foetal amniotic fluid at 16 to 17 week gestation and in the cord 

blood of some babies at birth (Holloway et al., 2000). The possibility of this phenomenon as 

a link to allergy, possibly through the immature gut, has been investigated (Holloway et al., 

2000). Nesting sites for the mite include carpets, padded sofas and chairs, soft toys and 

especially bedding. Modern homes with high temperature, high humidity and lack of 

ventilation have been shown to be ideal breeding grounds (Platts-Mills and Woodfolk., 

1997). In one study, a house dust collection, including bedding, was found to contain micro-

organisms and fungi in abundance as well as colonies of mites in various stages of life (Hay 
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et al., 1991, 1992). The treatment of asthma is both pharmacological, including 

immunotherapy (Abramson., 1995; Vervloet., 1990) and non-pharmacological. Non-

pharmacological treatment often involves ecological procedures such as elimination of 

allergens in the patient’s surroundings (Colloff., 1992). The American dust mite 

(Dermatophagoides farina) and the mold mite (Ptyrophagus putrescentiae) the medically 

important and economically important ones were tested through olfactometer and  responded 

to food volatiles and Y-tube olfactometers may be used to  test for potential semiochemicals, 

to know about the behavior of astigmatic mites(Skelton et al., 2007). Control of house dust 

mite populations has been principally through deployment of synthetic toxicants such as 

benzene hexachloride (.-BHC), pirimiphos-methyl, benzyl benzoate and pyrethroids, and the 

synthetic repellents diethyl-m-toluamide (DEET) and dibutyl phthalate (Pollart  et al., 1987; 

Platts-Mills  et al., 1992; Schober  et al., 1992). Although partially effective, their repeated 

use has resulted in the development of acaricide resistance (Bronswijk and Sinha., 1971) 

produced undesirable effects on non-target organisms and fostered environmental and human 

health concerns (Pollart et al., 1987; Hayes and Laws., 1991). These problems highlight the 

need for the development of selective dust mite control alternatives, particularly with volatile 

action for an easier and more effective application to the mite populations. Currently 

available control materials are formulated as foams, powders, solutions or sprays and have 

only contact action, which, although convenient to use, are not very effective. Alternative 

compounds or new methods of controlling house dust mites are needed. One source of 

alternatives lies in botanical compounds that are commonly used as arthropod repellents. 

Recently, the catmint plant, Nepeta cataria L. (Lamiaceae), was shown to be an effective 

repellent against afro-tropical mosquitoes, ixodid ticks and red poultry mites (Birkett  et al., 

2011). Two different chemotypes were assessed, one enriched in the cyclopentenoid 

compound (4aS, 7S, 7aR)–nepetalactone, and the other enriched in (4aS, 7S, 7aR)-
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nepetalactone, (4aS, 7S, 7aS)–nepetalactone and the sesquiterpene (E)-(1R, 9S)-

caryophyllene. With a view to develop a novel strategy for house dust mite control, based on 

deployment of repellent and attractant semiochemicals (e.g. neryl formate, the recently-

identified airborne aggregation pheromone (Skelton  et al., 2010) as part of a push-pull 

strategy (Cook et al., 2007), we assessed the ability of the two previously defined N. cataria 

chemotypes to interfere with foraging behaviour of Dermatophagoides spp. using a Y-tube 

olfactometer assay previously established in our laboratory (Skelton et al., 2007).  

Keeping in view the significance of the hazardous effect of Sarcoptes scabiei (Scabies 

mite) and Dermatophagoides (House dust mites) the current longitudinal study was designed 

to obtain data on; 

(1) Prevalence of predominant Sarcoptes scabiei infestation in buffalo calves, camels,    

goats, dogs and humans. 

(2) Involvement of associated risk factors including climate, age and sex. 

(3) Zoonotic potential of the Sarcoptes scabiei strains of different hosts origin. 

(4) Affects on blood parameters of Sarcoptes scabiei infested animals and humans in 

comparison to healthy control individuals. 

(5) An in vitro and in vivo comparative efficacy of crude methanolic extracts of indigenous 

medicinal plants i.e. Azadirachta indica, Capparis decidua, Melia azedarach, Nicotiana 

tobacum, Tecomella undulata and Vitex negundo against Sarcoptes scabiei mites. 

(6) The olfactory response of Dermatophagoides farinae and Dermatophagoides 

pteronyssinus (house dust mite) to Nepeta cataria volatiles. 
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Chapter 2 

REVIEW OF LITERATURE 

Thomas, et al (1940) used and evaluated the rotenone, a constituent of derris root being   

nonodourous and none irritating, against human scabies. The derris roots extracted rotenone 

is widely used as a parasiticide in veterinary medicine and agriculture. Twenty four 

unselected human scabies cases across the clinic and institutional practice were treated with 1 

and 2% lotions having similar base as many hand lotions (quince seed, Irish moss). It resulted 

in prompt cure of all treated cases. At start of treatment six patients faced severe pustular and 

dermatitis complications due to secondary bacterial infections. No objection was presented in 

the sense of odour and was proved as non irritant even to the sensitive skins. 

 

 Macgregor, et al (1940) have given the detail information about the method for differential 

leukocyte count. They have the idea about different methods which are currently under use 

for counting of leukocytes with the results varying from 1-20 % on the same films. That is 

why they conducted the detailed study of the distribution of white blood cells and the 

methods of their counting. They reported that battlement edge count method is the most 

accurate method giving the closest value to the number found by a count of the whole film. 

During their studies they also mentioned that battlement edge count give a lower value for 

polymorphnucleocytes and a higher value for lymphocytes in comparison to cover slips 

counting procedure.  

 

King (1940) treated scabies infested individual with benzyl benzoate to evaluate its efficacy. 

Benzy1 benzoate is stated to be superior to majority of miticides. As it gives quick response 

and is reliable in its action, and does not create post therapeutic irritation of the skin. Before 
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application of benzyl benzoate they washed the affected area with soap and water and then 

rubbed on the affected part a lotion consisting of equal parts of benzy1 benzoate, industrial 

spirit and soft soap. They got successful cure of the case. 

 

Davidson (1945) used 33 per cent solution of benzy1 benzoate in aqueous vehicle containing 

51 per cent alcohol for treatment of demodectic mange in dogs. The application method was 

massaging of the clipped lesion on the animal with benzy1 benzoate after a soap bath and 

repeated 3 times at 3 days intervals. Deep skin scrapping was used for diagnosis and 

conformation of clinical cure. He guaranteed the provision of adequate dietary supplements. 

The dogs showed tolerance to the drug used, where as some cats showed toxic symptoms.  

 

Dodson (1947) used Gamma hexane against Sarcoptes scabiei and Demodex canis infested 

dogs. He evaluated it by using 1 per cent sauspension of isomer of hexachlorocyclohexane in 

liquid paraffin for curing sarcoptic and demodectic mange in dogs. They found it an effective 

treatment for eradication when repeated on alternate days for a week.  

 

Graham and Montgomery (1949) carried out studies on the use of new insecticides for the 

control of ectoparasites. They pointed out that host parasite relationship is an important factor 

in the control of ectoparasites. After their study they concluded that efficiency of any 

insecticide depends not only on its toxic properties but also on the way in which it is 

formulated and applied. They also recommended the use of D.D.T. and benzene hexachloride 

for the control of ectoparasites of dogs, cattle and other animals.  

 

De Grana (1949) conducted studies on the treatment of demodectic mage in dogs by using 

the calcium soap of chaulmoogra oil per os. Calcium soap of chaulmoogra oil at the dose rate 
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of 0.2-0.4 gm per day was used for the period varying from 1-3 months in twenty three dogs 

suffering from advanced demodectic mange. Nineteen dogs were cured, 12 followed up for 

two years and did not relapse. In the remaining four the lesions were either reduced or 

remained unchanged, while the numbers of demodex parasites in skin smears were greatly 

reduced. Most of the animals well tolerated the preparation; the slight transitory signs of 

intolerance seen in a few instances subsided when treatment was discontinued and did not 

reappeared when treatment was resumed at a lower dosage.  

 

Schmidt (1949) thoroughly studied dogs as transmitters of sarcoptic mange to other domestic 

animals and man. He mentioned that dogs used for hunting and retrieving frequently perform 

as transporter of sarcoptic mange from foxes and pester to domestic animals and man. He 

discussed precautions in the presence of epidemics among badgers and foxes.  

 

McKay and Udall (1949) treated six dogs suffering from demodectic mange with 

phenothiazine. Two dogs were apparently infected with demodectic mange when introduced 

into kennel and other four were thought to have acquired the disease from them. The two 

apparently infected dogs did not respond to benzy1 benzoate treatment but the other four 

dogs showed good response. The two apparently infected dogs also failed to respond to 

benzene hexachloride, D.D.T and rotenone and later picric acid, ferric chloride and weak 

tincture of iodine. An ointment containing phenothiazine 1 ounce, Furacin half ounce, wheat 

germ oil 2 ounces, 1 per cent adrenaline and lard 16 ounces produced good results in order to 

cure all the cases completely. To the remaining lesions were applied phenothiazine and 

cleared up the condition completely.  

 



16 
 

Fraig and Fausts (1951) discussed sarcoptic mange and demodectic mange regarding 

diagnosis, treatment and prevention. Sulfur treatment for sarcoptic mange was found 

effective long before the mite was definitely established as an etiological agent. In previous 

days water contained with sulfur were used as bathing having a concept behind to be a good 

parasiticide. For this infestation five per cent suspension of sulfur in lanolin was used 

although danish treatment consisted of complicated sulfur ointment, was described to be 

superior.  

 

Ajmerito (1955) use trypan blue parentally in dogs suffering from demodectic mange. He 

claimed that he has cured demodectic mange in 25 dogs by intravenous injections of 5 ml 

solution of trypan blue. In his research protocol he administered 5 to 12 intravenous 

injections on alternative days and cured all dogs.  

 

Markoi (1957) conducted the revised studies on the treatment of demodectic mange in dogs 

through using different medicinal chemicals. He faced failure to cure demodectic mange in 

dogs with a solution of trypan blue as was previously described by Ajmerito (1955) or with 

0.5 per cent methylene blue. In cases unable to treat with other drugs, good results were 

obtained with 10 per cent solution of gamma benzene hexachloride mixed with alcohol. The 

demodectic mange blended with pus was treated with penicillin in addition to the above 

treatment.  

 

Koutz (1957) discussed Demodex folliculorum and their presence in internal organs of dogs 

suffering from demodectic mange. In two out of ten dogs suffering from demodectic mange., 

demodex mites were noticed in the body lymph nodes. In one dog, mites were observed and 

found in the tongue, muscles and lymph nodes but not in the skin. The dog died from the 
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disease, all the body tissues were carrying mites especially numerous in the blood, lymph 

nodes, liver, spleen, kidneys, faeces and urine. After several attempts to infect dogs by direct 

transmission there was an evidence of success and this was of a transitory nature. The role of 

the mites in the internal organs was not clear.  

 

Koutz (1957) described the evaluation of different drugs in the treatment of demodectic 

mange in dogs. He treated five dogs suffering from demodectic mange with "Trolene" 

(DOW, ET-57) at the dose rate of 1 or 1.5 gm twice weekly by oral administration (for 10 

weeks)., besides the above treatment the demodectic mange infested dogs were also given 

bathing in a 2 per cent emulsion of the compound twice weekly for 10 weeks. Treatment 

temporarily arrested the mange but did not cure it. Diethylcarbamazine was administered 

orally in large doses to dogs, but could not cure the mange.  

 

Frost and Jones (1958) described Otodectes cynotis infestation and mentioned detail 

information about age, sex, breed and incidence of the Otodectes cynotis. They also studied 

the effects of temperature, the occurrence of the mites and possible source of contagion.  

 

Sweatman (1958) evaluated and studied the biology of Otodectes cyanotic the ear canker 

mite of carnivores. The life history of O. cynotis was studied in vitro.  

 

Salkin, et al (1980) reported about that malassezia (pityrosporum) pachydermatis which 

was consistently accompanying sarcoptic mange in all red foxes (Vulpes fulva), porcupines 

(Erethizon dorsatum), and coyotes (Canis latrans) examined. This yeast like microorganism 

has not been reported on any of these hosts. The presence of this microorganism on the 
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exoskeleton of Sarcoptes scabiei taken from these animals suggests a carrier role for the mite. 

The yeast may be saprophytic or a secondary pathogen. 

Samuel, W.M. (1981) conducted an attempt study in order to understand the transmission of 

mange from red fox (Vulpes vulpes), four coyotes (Canis latrans), and a wolf (Canis lupus) 

to dogs (Canis familiaris) and apparent coyote dogs hybrid was unsuccessful. During the 

study two coyotes died of sarcoptic mange being infested with mites of coyote origin and one 

died of that from red fox origin. Four men dealing with Sarcoptes scabiei infested coyotes got 

infection of sarcoptic mange and were suspected to have been transferred through handling 

the infested coyotes.  

 

Yazwinski, et al (1981) conducted a study in order to standardise the dose rate of the 

ivermectin. He reported that cure rate of natural infestations of Otodectes cynotis and 

Sarcoptes scabiei into dogs when treated subcutaneously with ivermectin at the dose rate of 

200 and 400 microgram /Kg was 100 percent.  

 

Lavigne and Smith (1983) conducted a longitudinal study in order to evaluate the efficacy of 

the ivermectin. For this purpose they treated about 13,000 scabietic cattles in Canada with a 

single injection of ivermectin at a dose of 10 mg per 45.4 kg of body weight in 1982. They 

obtained 100% efficacy of this drug. All cattle showed marked improvement in general health 

conditions with new hair growth and apparent weight gains by 31 days post treatment. 

Observation and surveillance of treated herds was maintained for a year and after passing of 

one year following treatment none of the case was observed showing reinfestation. This 

showed that once perenteral treatment with ivermectin is sufficient to eradicate the disease.  
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Sikovec, et al (1983) conducted therapeutic trials with phoxim (Sebacil) against does 

suffered with demodectic and sarcoptic mange. Phoxim was used as lotion and the whole 

body was rubbed with it. Six to eight treatments were given to demodectic mange infested 

animals and 2-3 to sarcoptic mange infested animals. The treatments were repeated after 7 

days interval. Phoxim at 0.1% concentration was found to be highly effective. The general 

and local tolerance of phoxim was considered to be excellent and no side effects were 

mentioned.  

 

Campbell, et al (1983) gave detail description about the structure of ivermectin, its isolation 

method, checking of its antipararsitic efficacy, mode of its action and its safety range. He 

identified the structure of ivermectin and found it as 22, 23-dihydro derivative of avermectin 

B1 which is macrocyclic lactones. This derivative of ivermectin is produced by an 

actinomycete, streptomycetes avermitilis. It has been found effective at a very low dosage 

against wide variety of nematodes and arthropods parasites mainly due to its action on 

the mediation of neurotransmission by gamma amino butyric acid (GABA). It is used in 

routine practice in cattle, horses, sheep, goats, swine and dogs for the control of ectoparasites 

in various countries. He did not checked ivermectin on varieties of arthropods but he 

established it with a claim that it can act against wide range of parasite. A single injection of 

ivermectin at 0. 2mg /kg b.wt was found to be sufficient for eradication of mange mite when 

confirmed through skin scrapings about two weeks after the treatment of the host. Clinical 

conditions of the affected animals were found satisfactory. Further he reports that Sarcoptic 

scabiei can also be successfully treated when used orally.  

 

Estes, et al (1983) conducted an experiment and placed adult female Sarcoptic scabiei var. 

canis over human skin for 96 hours in an experimental chamber. Skin lesions were noted on 
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the experimental area of skin after 96 hours and the histological changes were observed. They 

reported about the development of a tunnel in the stratum corneum, noted fecal balls and upto 

nine eggs which developed normally. Two eggs were identified being hatched after removal 

from the host. The experiment was not extended to the completion of its life cycle, but from 

the results it is obvious that canine scabies has ascertained capability to be transmittable 

towards human skin.  

 

Belot, et al (1984) reported about the eradication plan of demodectic mange of dogs in 

Senegal for which he carried out a trial on dogs. All the dogs when treated with single 

injection of ivermectin at 0.4 mg per kilogram body weight twice 15 days apart. The 3rd dose 

was given after two months and thus got significant cure rate. 

 

Macadam, et al (1984) explained in detail about the ectoparasites prevalence in dogs. He 

found ticks, mites, lice and fleas on examination of dogs. Conducting trial on evaluating 

cause of demodectic and sarcoptic mange, he found mites the causative agents.  

 

Scheidt, et al (1984) conducted an experimental trial on 298 scabies infested dogs. All the 

dogs were treated with 200 mg of ivermectin/kg s/c at 14 days interval. Lowering of mites 

ranging from 1-7 was noted through skin scrappings after 14 days post first injection in 20 

dogs. On the other sides the number of infested dogs increased from 10-14 out of 22 control 

dogs when checked through skin scrapping. After 28 days none of the Sarcoptes scabiei 

mites were observed through skin scrapping method in all the treated dogs after second 

injection.  
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Huq, et al (1985) conducted a study on the prevalence of Sarcoptes scabiei in men and dogs 

in between February 1978 to January 1980 in Dhaka district of Bangladesh. He examined 105 

men and 95 dogs and reported 32.5% prevalance of scabies in men and 4.75% in dogs.  

 

Ynchenko, et al (1985) performed experiments through treating dogs suffering from 

demodectic mange with trichlorofon in Russia. Before using the drug the dogs were bathed 

with soap. Then 2% liniment or emulsion (liniment oil, salicylic acid and cod liver oil) of 

trichlorofon was applied on all infested dogs topically. All the dogs were found free from 

mange at the end of treatment. The drug showed side affects like panting, hypersalivation and 

depression in treated dogs which were controlled through the use of Atropine sulphate 

injection.  

 

Gravino, et al (1985) evaluated the efficacy of ivermectin with respect to the administered 

dose. He reported the response of 20% cases to five injections of ivermectin at 0. 6 mg/kg 

b.wt repeated on weekly interval. Gravino, et al (1985) in another report mentioned that 200 

cases of mange responded well to three injections of ivermectin (0.4mg /kg) at 8 days 

interval.    

 

Jasmer and Gill (1987) conducted an experiment through treatment of 3 years old 8 male 

and 12 female mange positive dogs with ivermectin at the rate of 40µg /kg body weight. The 

control group having 5 dogs was kept untreated. Four days after treatment, the dogs showed 

no pruritis and had passed lot of ascarids and hook worm and became completely recovered 

while the dogs kept as control group did not showed any positive change. So it is concluded 

that one injection of ivermectin can recover the infested dogs through all aspects.  
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Mourad, et al (1987) conducted a study on camel aged 7-9 years suffering from sarcoptic 

mange. From 25 dromedaries camels blood samples and skin scrappings were collected in 

order to check the main cause of skin damage. Lager parts of body were found affected with 

mange. Alopecia, keratinisation with thickening of the skin was observed in severe cases. The 

causative agent infesting camel with mange lesions was detected after thorough anatomical 

examination and was identified a species of Sarcoptes scabiei. Biochemical parameters 

checked through collected serum of the affected camels reflected low concentration of 

glucose, iodine and chloride.  

 

Richard, (1987) undertook study on the prevalence of camel mange in France. He reported 

that due to decline of the caravan low recurrence of Sarcoptes scabiei var. cameli infection 

has been observed. He treated the infested cases with ivermectin at 0.2 mg/kg body weight 

and cured the positive cases. The possible side effects of the used drug were not noted. The 

body condition score became improved by using dietary supplements during dry season 

which increased resistance and the animals remained safe.  

 

Rehman, et al (1987) used 6.1% Neguvan, a drug of choice for the treatment of sarcoptic 

mange in cattles. Through applying 6.1% Neguvan emulsion either in water or coconut oil on 

the affected cattles, he got good results and recovery was attained in about three weeks.  

 

Schillinger, (1987) collected the data of the people dealing with camels in Federal republic 

of Germany. He reported that mite responsible for causing mange in camels has the capability 

to be transferred to human, usually during milking, travelling or through contact. Through 

using hexachlorocyclohexane good results were obtained in treating both the species and 

found it effective in man and ivermectin at 0.2mg/kg in camels. 
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Yashchinko, (1987) found camel mange in Kazakhstan areas of camel population. Through 

Scanning electron Microscopy he explained the morphology of Sarcoptes scabiei var. cameli.  

 

Hassan, et al (1989) evaluated the efficacy of ivermectin at100 and 200µg /kg body weight 

in 60 dromedary camels showing light, medium and extensive infestation of Sarcoptes 

scabiei mites. The data was recorded by counting the mites in epidermal scrapping from each 

animal before and 5, 30, 45 and 60 days after ivermectin injection. Reduction in live mites 

count upto zero level was observed through skin scrapping of camels showing light and 

medium lesions after 60 and 45 days respectively. 

 

Mansoor (1991) carried out research on the prevalence of Sarcoptes scabiei, its taxonomical 

study and treatment trials with organophosphates against sarcoptes infested camels in Khyber 

Pakhtunkhwa. He reported the prevalance of mange mite infestation as 25.92% and 56.25% 

in local and nomadic camels respectively. He also stated that 0.15% neguvan solution is 

effective upto 80.51% recovery after 1st application of neguvan solution. He clearly observed 

the treated animals grazing normally while the untreated animals were showing itching signs.  

 

Yathiraj, et al (1991) reported about the subcutaneous use of ivermectin at 0.4mg/kg at 14 

days interval to 27 dogs being infested with localised or generalized demodicosis. All the 

dogs responded well to the use of three injections of ivermectin, where as 13(53.85%) of 

those with generalized infection recovered clinically after 3-5 injections. But the 42.15% 

cases did not recovered clinically through five injections.  

 

Charles and Charles (1992) through taking idea from Ayuredha and Sidha system of 

medicine that Azadirachta indica (neem) and Curcuma longa can be useful for healing 



24 
 

chronic ulcers and scabies. He used the paste of neem and turmeric and was applied topically 

on 814 peoples, among which 95% cases were cured with 3-15 days of treatment. It is easily 

available on domestic level and indicates to be easily available source for treating these 

problems at the local villagers. Further it did not exhibit any side effects. 

 

Paradis and Lapesriere (1992) carried out study on 6 years old male english setter dog 

having chronic juvenile onset, suffered with general demodicosis and was notorious for 

resistant to imitraz. He treated the same dog with oral application of ivermectin at 0.6 mg/kg 

b.wt only once. Four months post treatment the dog was found normal both clinically and 

physically and was found negative through skin scraping examination after 7 month of 

treatment for Demodex canis.  

 

Sharma, et al (1992) examined 134, 64, 58, and 7 dogs on four different occasions through 

skin scrapping method and found them positive for three types of parasites i.e. Sarcoptes 

scabiei, Demodex canis and Otodectes cynotis respectively. All the cases were treated with 

ivermectin at 0.2 or 0.4 mg/kg.b.wt through subcutaneous route given at 14 days interval. 

Hundred percent of the cases were recovered both clinically and microscopically through 

both the doses but sarcoptic and ear mange was found very sensitive and responded earlier to 

0.4 mg/kg.b.wt dose.  

 

Maqbool, et al (1992) checked the efficacy of ivermectin and experimentally conducted a 

trial in 20 dogs naturally infested with sarcoptic mange. Through using 0.2mg/kg b.weight of 

ivermectin, he claimed the whole cure of the dogs symptomatically and in laboratory. He also 

mentioned no side effects.  
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Mitra, et al (1993) reported an outbreak of Sarcoptes scabiei in animals during mid 

November 1991 to mid December 1991 in two adjacent villages, Fewgram and Nurpur in 

Birbhum district, west Bengal State, India. The outbreak became started from goats to cattle, 

and dissipated to sheep and even to dogs. Nineteen goats and one cattle were noted to be died 

of mange. The infestation became transferred to man in the last week of December 1991, and 

42 human beings attending and rearing the animals were found positive for Sarcoptes scabiei. 

The animals when treated with deltamethrin and amitraz showed complete recovery. 

 

Murthy, et al (1993) evaluated and used ivermectin at 0.2 mg /kg body weight s/c twice at an 

interval of 7 days and 12 days on 15 individuals. The therapeutic response noted among these 

15 individuals was 80%. No recurrence of infestation was observed.  

 

Estes and Estes (1993) studied different stages of the life cycle of canine scabies. He focused 

on mite behaviour, physiological requirements of the mite, their host specificity, mite 

survival and noted clinical complications of scabies in detail.  

 

Perrucci, et al (1994) conducted through an in-vitro laboratory experiment the acaricidal 

trials of some natural terpenoids (main constituents of several essential oils) against the 

mange mite (Psoroptes cuniculi) of the rabbit. These volatile oils were applied through direct 

contact use and through inhalation. These oils were possessed with different chemical classes 

including hydrocarbons, alcohols, and phenols, with free and esterified or etherified 

functional groups. Fashion and correlation between chemical structures of these compounds 

with acaricidal activity was also derived. From the results it was concluded that molecules 

possessing free alcoholic or phenolic groups exhibited the most potent acaricidal activity.  
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Arlian, et al (1995) studied pathological changes caused by Sarcoptes scabiei in the infested 

dogs. After 8 weeks of Sarcoptes scabiei infestation disease progress was estimated on 

weekly basis through skin scraping examination, through clinical symptoms, and through 

blood analysis. At the developed stage (advanced level of scabies) selected organs were 

examined for histopathology. Among all the 36 blood parameters evaluated, only ESR 

showed significant deviation from the normal ranges. However, infested dogs showed 

significantly (P< 0.01) lower average for Hb and haematocrat concentration after the 8th 

week of infestation when compared to control samples. Red blood cells significantly showed 

lower averages by (P<0.01) in comparison to control, neutrophil and WBC,s concentration 

were significantly greater (P<0.01) than healthy one. Average eosinophil concentration was 

not statistically different from control one. No significant differences in serum enzyme, 

biochemical and electrolytic concentrations were found between infested and control dogs. 

 

Mitra, et al (1995) reported about the transmittability of Sarcoptes scabiei of animal’s origin 

to man in close association in two adjacent villages, Fewgram and Nurpur in the district of 

Birbhum, west Bengal from mid November to mid December, 1991. Among all 19 goats and 

one calf died of sarcoptic mange without treatment. All infested cases were recovered with 

external application of deltamethrin, a synthetic pyrethroid and triazapentadiene. Human 

cases were successfully treated with 2% benzene hexachloride.  

 

Ibrahim (1996) conducted a study and examined  2237 buffaloes having different ages, sexes 

and localities at various seasons in Assiut Governorate for infectious skin diseases. He 

reported that 4.11% of them were suffering from Psoroptes bovis mange and 4.25% from tail 

necrosis and delivered them in detail. The maximum occurrence of infection with psoroptic 

mange was at 1-2 years of age. In semi desert areas, the infection was highly prevalent than 
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that in irrigated areas. Prevalance ratio among private cases was higher in comparison 

to station animals. The disease prevalence in winter was higher than in summer season. The 

infected cases showed significant decrease in Total RBCs count Hb and PCV values and 

significant increase in total leukocytic count with marked eosinophilia, neutrophilia 

and Iymphocytyopenia. Serum analysis of the diseased cases showed significant decrease in 

total proteins and albumin with significant increase in Gamma globulin.  

Regarding treatment, ivermectin (1% w/v) injection showed higher efficacy (100% recovery) 

as compared to 10% sulphur ointment (80% recovery). Tail necrosis in buffaloes detected 

was found to be caused by some species of dermo - necrotic gram - positive bacteria. 

 

Guarnere (1996) administered ivermectin at a dose rate of 0. 6mg /kg b.wt daily to 20 french 

dogs suffered with generalized demodicosis. The cure rate through clinical signs was 110.7q 

62.2 days. The average time taken by ivermectin therapy to obtain a parasitological cure was 

147.3q 78.3 days. Follow up was carried out upto 12 months and 5 cases were noted with 

relapse. Toxicosis noted in one case was considered the side effect of the drug used. 

 

Arlian, et al (1996) conducted an immunological study on seven of eight dogs that were 

recently cured of Sarcoptes scabiei var. canis infestation. All the 7 dogs showed immunity 

when reinfested with Sarcoptes scabiei. All the dogs expressing immunity became healthy by 

64th day spontaneously after reinfestation. 61.5% of cases were found free of scabies by 24 

days. The sequential changes in the form of inflammatory/immune cellular infiltrate in the 

scabietic lesions of each dog were determined during the sensitizing to infestation, 

cure response and the subsequent experimental reinfestation (challenge). During the initial 

infestation and in the subsequent challenge reinfestation, dogs secreted mixed cellular 

infiltrates in their scabietic lesions containing mononuclear cells, neutrophils, plasma cells 
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and mast cells. The densities of the cells after reinfestation were heavier in comparison to the 

cells obtained after the sensitizing infestation. During the sensitized phase mononuclear and 

mast cells were found abundantly. During the challenge phase mononuclear cells and 

neutrophils were the most abundantly cells. Both the infestations induced specific antibody 

response to scabies in blood circulations, but most rapid response was found during challenge 

reinfestation. CMI response and antibodies in blood circulation disappeared with lowering of 

mites load. 

 

Qudoos, et al (1997) investigated the prevalance of ectoparasites occurrence on sheep in 

Kalat district of Balochistan and found the infestation of mange mite as an important parasitic 

problem. Only Sarcoptes scabiei mite was identified from the scraped material to be the 

cause of scabies in the affected sheep. Overall prevalence of Sarcoptes scabiei was recorded 

as 21 percent. Lesions of severe form were observed on ears, face, shoulder, loins, on the 

back and upper side of the body. Responsible factors for mange infestation in sheep were 

poor sanitary conditions, imbalanced nutrition and poor management and congested housing. 

The behaviour of the farmers to over look this issue and neglecting of the use of acaricides 

further opens the gate for increased prevalence of this infestation.  

 

Clymer, et al (1997) used doramectin at the dose rate of 200µg/kg against induced Psoroptes 

ovis infestations of cattle. Before conducting therapeutic trial mite population was established 

on 15 test animals in the animal houses through transfer of mites from infested calves. The 24 

infested animals were divided into 6 replicate groups and one animal of each group was 

treated with 1% (W/V) doramectin, 3.15% (W/V) LA ivermectin, 1% (W/V) ivermectin and 

one with normal saline. Mites count was done on day zero and on 7th, 14th, 21st, and 28th day 

post infection. Twenty eighth days post treatment the cure rate of the treated animals was 
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100% for 3.15% (W/V) LA ivermectin but was lesser in percentage in case of 1% (W/V) 

doramectin and 1% (W/V) ivermectin, furthermore the lesions were found persistent on 

control animals. In the 2nd study for detecting protective immunity twenty four psoroptes 

free heifers were selected. They were divided into six replicate groups each of four animals. 

Twenty among these were grouped for treatment receiving 1% (W/V) doramectin, 3.15% 

(W/V) LA ivermectin, 1% (W/V) ivermectin and 4 animals as control group receiving no 

treatment. All the treatment groups and control group animals were placed in control rooms 

and infection was given by putting material from infected calves. After one and two weeks 

mites were counted. All untreated animals showed presence of mange lesions. After one 

week none of the psoroptes mite was seen on 3.15% (W/V) LA ivermectin treated heifers, but 

were present on the rest of the treatment groups. After three weeks no infestation was 

established on all treated animals and for two weeks more when observed the infection was 

significantly (P < 0.05) reduced. The third study was conducted for evaluation of the residual 

potential of doramectin and ivermectin. Both the drugs were trialled on 96 healthy heifers and 

were divided into two groups for treatment upto 5 weeks. Complete protection was given by 

doramectin for 5 weeks in comparison to ivermectin which gave protection for 4 weeks. 

 

Patel, et al (1999) conducted a treatment trial on two immunodeficient children having age 

between 4 and 12 years. They were suffered with crusted scabies and were 

successfully cured with a single oral dose of ivermectin (200 micrograms /kg). One child was 

having a history of an undefined congenital T cell immunodeficiency and the 

other had chronic mucocutaneous candidiasis. Previously they were treated accordingly. On 

the bases of treatment response to ivermectin it may be considered 

a candidate treatment regimen for crusted scabies infested children. 
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Gladstone and Darmstadt (2000) stated their clinical case of 11-years old girl suffering 

with recalcitrant crusted scabies which was already treated with varieties of acaricides. Priory 

no corticosteroids were administered to the affected girl and the appearance of the eruption 

was evidence of immunodeficiency. The infestation was cleared by the combination of oral 

ivermectin, topical lindane, and keratolytics drugs. Though topical therapy remains the first 

line treatment for children suffering with classical scabies, the children suffering from 

recalcitrant crusted scabies may be treated with ivermectin successfully as an alternative with 

care and caution.  

 

Goyal and Wong (2000) investigated the cause of 67 year old woman suffered with nail 

thickening and appearance of non-itchy erythematous scaly eruption on the fingertips from 

the last one year. She was diagnosed to be suffering from psoriasis. She was treated with 

methotrexate when no response was observed to topical calcipotriol. The case was 

reinvestigated when it became clear from the statement of another physician that the patient's 

husband is dermatologist and is suffering from chronic pruritus. Then the patient was 

subjected to skin scrapping examination and was found positive for crusted scabies by 

viewing several mites under microscope. The case was successfully treated with combination 

of topical permethrin, keratolytics drugs and oral ivermectin. 

 

Lee, et al (2000) conducted a detail experimental study on 2008 patients suffering from 

allergies. They discussed about disease incidence, its clinical features and allergens of the 

allergic diseases in children from 1997-1999 at the Taipei Veterans General Hospital through 

multiple allergosorbant chemilluminescent assay (MAST-CLA). Through multiple 

allergosorbant chemilluminescent assays they found 48.8% patients with positive results. Out 

of these positive cases the prevalance in male were 57.3% and 42.7% were in female. 
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Inhalant allergens were found the most common one, while higher incidence in children of 7- 

12 years were that of D. pteronyssinus and D. farinae, cockroaches, feathers and dogs dander. 

The allergens of pollen, food and fungal origin were found with variable frequency among 

different age groups. The allergens of crab, milk and egg white origin was found at highest 

level in 2-6 year of children. 

 

Hassan and Hany (2001) investigated in their laboratory the students of 400 primary school 

having age 6-11 years, in El-Ghanayem city, Assiut Governorate, Upper Egypt. Through 

parasitological examination ectoparasites like pediculosis (30%) and scabies (1.25%) was 

found superior infestation., whereas among endoparasites Schistosomiasis (haematobium) 

(8.5%), Amoebiasis (8.75%), Giardiasis (14%), Taeniasis (saginata) (0.25%), Ascariasis 

(1.75%), Enterobiasis (31%), Hymenolepiasis (nana) (9.75%) and Schistosomiasis (mansoni) 

(0.75%) were found with frequent pattern. The students of primary level were found the risk 

age. The reason behind is that they pass maximum time outside their homes and get more 

chances of interaction. These children may play the role of a carrier for certain diseases. 

 

Seiji, et al (2002) reported the identification of a new dust mite (Dermatophagoides farinae) 

antigen. This antigen was bearing primary structure similar to members of gelsolin family, a 

group of actin cytoskeleton-regulatory proteins. The cDNA of isolated mite termed as Der f 

16 is encoded with 480 amino acids which is comprised of four-repeated gelsolin-like 

segmental structure different to conventional gelsolin family members. The IgE collected 

from mite allergic patients binds to Der f 16 proteins (prepared using E. coli expression 

system) at 47% (8/17) frequency when checked through Enzyme immunoassay. This is was 

the first report which makes it evident that the gelsolin family represents a new class of 

allergen recognizable by atopic patient IgE.  
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Jensen, et al (2002) conducted a study for elimination of mange mites Sarcoptes scabiei var. 

suis from two naturally infested Danish sow herds. They used doramectin intramuscularly 

through single injection in 2 naturally infested sow herds. All the cases were injected only 

once. Acaricides were used in one of the herd for the purpose of environmental cleaning. 

Skin lesions scoring, ear scrapping and calculating rubbing index throughout the 

observation for 20 months post treatment were criteria for concluding results. Reduction in 

skin lesions score was observed in the entire period. Mites detection were negative after 

treatment.  Rubbing index was found to be lowered but occasionally found at or above 0.4. 

The results of these studies indicate that single injection of doramectin can eradicate the 

mange. Care should be taken regarding dosage and biosecurity.  

 

Giorgos, et al (2003) analysed essential oils of Nepeta parnassica, collected at different 

developmental stages of the herb by means of Gas Chromatography and Mass Spectroscopy. 

Two samples named as sample A and B were analysed and fifty-five constituents were 

identified. These fifty five constituents were found present in 94.8% and 98.7% of the oils 

respectively. The compounds isolated were 4aa,7a, 7a -nepetalactone (22.0%),1,8-cineole 

(21.1%),a- pinine (9.5%) and 4aa, 7,7a -nepetalactone (7.9%) were the major components of 

sample A (vegetative stage),whereas in sample B (flowering stage)the main contributors were 

1,8-cineole (34.6%),4aa,7a,7aa-nepetalactone (17.3%),a-pinine (11.4%) and 4aa,7a, 7a-

 nepetalactone (8.9 %).The oils showed insect repellency towards human pests like 

Pogonomyrmex sp. ants and the Culex pipiens molestus mosquitoes.  

 

Borges, et al (2003) evaluated the efficacy of ripen fruits of Melia azedarach L. (Rutales: 

Meliaceae) extracts (hexane, Methyl chloride (CHCL3) and 96% eqous ethanolic extract) 

against Boophilus microplus (Canestrini) (Acari: Ixodidae) tick. The Larvae and engorged 
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females of boophilus were dipped in decreasing concentrations from 0.25% to 0.015% of 

each extract. The mortality of tick larvae was observed 100% in CHCl3, 98% in hexanic 

extract and 50% in ethanolic extract 168 h post treatment. The effect on engorged female tick 

was through reduction in egg production. The mortality was found correlated to concentration 

of the extracts and time of exposure. Hexanic and CHCl3 extracts were found highly 

effective (varying from 14% to 100%) against B. microplus engorged females than ethanolic 

extract (varying from 0% to 46%). M. azedarach extracts did not kill the adult ticks, but 

decrease in egg production and embryogenesis was noted. It indicates that the less polar 

chemicals can get extracts of compounds from M. azedarach ripe fruits which have more 

toxic effect to both larvae and engorged females of B. microplus. This plant could be used 

successfully against resistant B. microplus populations and other arthropods.  

 

Mahakittikun, et al (2003) Compared and introduced the Siriraj chamber. They used six 

different chambers in this study; model 1: a well designed by Kalpaklioglu; model 2: a 24-

well tissue culture plate; model 3: Grease sealed 15 cm diameter Petri dish ; model 4: a 15 cm 

diameter Petri dish covered with filter paper; model 5: a mite cage; and model 6: a Siriraj 

chamber.  In each set up 20 mites were released. The mites were observed and counted for its 

viability every day for 1 week. There ability to restrain mites was significantly different from 

each other. Models 1 and 3 had the lowest restraining ability due to an insufficient locking 

capability. With model 2, all the mites died due to a lack of ventilation. Model 4 could 

restrain the mites, but the large area made it unsuitable for observing them. Model 4 

was unsuccessful to restrain mites throughout the experiment. Model 5 had the drawback as 

is requiring long preparation time. The Siriraj chamber was superior to the other 

chambers as it was simple to use and the study area could be adjusted to the number of mites 

used. It can be used not only to study the biological aspects of dust mites in laboratory 
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conditions, such as the assessment of anti-mite agents, and the protective ability of 

impermeable covers, but also for other studies such as scanning electron microscopy and 

establishing a pure local mite culture from house dust. The Siriraj chamber is recommended 

as a standard chamber for house dust mite studies and others.  

Perumal, et al (2004) through skin scrapping of Monkey revealed the presence of Sarcoptes 

scabiei mites. Back and head areas of the affected monkeys were showing papular and 

vesicular lesions blended with flaks and scales formation. The infested animal was cured 

through subcutaneous injection of ivermectin at 200 μg/kg of bodyweight once daily for 5 

days. The treatment regime was supplemented by antihistaminic and B-complex vitamins. 

This case indicates that S. scabiei is also present in exotic wild animals.  

 

Rambozzi, et al (2004) conducted an experiment using an amplified capture enzyme-linked 

immunosorbent assay to detect antibodies to Sarcoptes scabiei in chamois (Rupicapra spp) 

serum. Biotin-avidin amplification system was used in this method and was applied on 144 

serum samples. In these 40 samples were from scabietic and 104 samples were from healthy 

individuals. The antigen was prepared from mites collected from red foxes and body extract 

of the various developmental stages of S. scabiei were obtained through grinding method. 

The resulting LAB-ELISA gave 93% sensitivity, 97% specificity. Only one animal amongst 

32 chamois showing skin lesions was other than scabies, including infestations by other 

Acarina (Trombicula spp. and Ixodid ticks). Only 26 out of 169 sera (15.4%) showed 

presence of antibodies to S. scabiei antigen through this assay. It indicates that asymptomatic 

infestations by S. scabiei can be revealed by serological methods.  

 

Currie, et al (2004) reported that treatment of scabies with ivermectin may results in failures 

and reinfestation even after repeated treatment. The author clarified through his clinical 
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reports and in vitro evidence of ivermectin resistance in 2 patients with multiple recurrences 

of crusted scabies. These patients were previously treated by giving 30 and 58 doses of 

ivermectin with in a period of 4 and 4.5 years.   

 

 Nnoruka, (2004) reported that Atopic dermatitis (AD) is a common pruritic, eczematous 

skin disorder having a chronic and relapsing course. It is increasing in Nigeria, particularly 

amongst infants. It has been found in persons having family history of asthma, allergic 

rhinitis and conjunctivitis. In western countries both major and minor features exists but the 

minor features varies with ethnicity and genetic structure being helpful in diagnosis. African 

dermatologists stress upon the use of Hanifin criteria for diagnosis of Atopic Dermatitis 

which may need some adaptation for use in Africa.  

 

Ramprambu, et al (2004) reported a case of buffalo calves suffering from psoroptic and 

sarcoptic mites in Veterinary College Hospital, Namakkal through skin scraping examination. 

The affected calves showed signs of dermatitis on the perineal region, elbows and neck. 

Marked eosinophilia and neutropenia and lowered total protein value (5.89 g/dl), 

hypoalbunminemia and hyperglobulinemia were noted in infested animal’s blood.  

 

Jana, et al (2004) reported natural outbreak of psoroptic acariosis in New 

Zealand white rabbits of either sex during the period from July to December 2003. The 

diagnosis was made on the basis of clinical signs and skin scrapings. Severe itching and crust 

formation on ears, forehead, face, eyelids, forelimbs and back were noted. Level of  Hb, TEC, 

lymphocyte count, total protein and albumin were significantly (p < 0.05) lower while TLC, 

neutrophil and eosinophil counts were significantly (p < 0.05) higher in affected rabbits. The 

disease was effectively controlled by ivermectin (Inj. MectinÂ®, Alembic) @ 200µg per kg 
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b.wt given SC once in a week (2 injections) and lincomycin (Inj. AlincomycinÂ® Vet., 

Alved) @ 20 mg per kg b.wt given IM daily for 7 days for controlling secondary bacterial 

infection. The complete clinical recovery and absence of mite in the skin scrapings were 

recorded on day 10 onwards.   

 

Barbara and Daniel (2005) conducted an isolation process through GC/MS quantitative 

determination of ursolic acid in the herb of Nepeta cataria var. citriodora. The content of this 

compound was in the range 0.95 ñ 1.30%. Daucosterol (ßsitosterol 3-O-ß-D-glucoside) was 

also isolated from the plant, in addition to small amounts of ß-ßsitosterol, campesterol, a- 

amyrin and ß-amyrin. The content and composition of essential oil in samples of the Nepeta 

cataria var. citriodora herb have been analysed as well.  

 

Parekh, et al (2005) investigated twelve medicinal plants namely, Abrus precatorius L., 

Caesalpinia pulcherrima Swartz, Cardiospermum halicacabum L., Casuarina equisetifolia 

L., Cynodon dactylon (L.) Pers., Delonix regia L., Euphorbia hirta L., Euphorbia tirucalli 

L.,Ficus benghalensis L., Gmelina asiatica L., Santalum album L., and Tecomella undulata 

(Sm.) Seem, and were screened for potential antibacterial activity against 5 medically 

important bacterial strains, namely Bacillus subtilis ATCC6633, Staphylococcus epidermidis 

ATCC12228,Pseudomonas pseudoalcaligenes ATCC17440, Proteus vulgaris NCTC8313 

and Salmonella typhimurium ATCC23564. Agar disk diffusion and agar well diffusion 

method were used to check the antibacterial activity of aqueous and methanol extracts of the 

medicinal plants. The 20 % methanol extracts exhibited more active effect than the aqueous 

extracts for all 12 plants studied. The medicinal plant extracts were more active against 

Gram-positive bacteria than against Gram-negative bacteria. The susceptibility of the extracts 

to bacteria were quantified as B. subtilis, followed by S. epidermidis, while the most resistant 
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bacteria were P. vulgaris, followed by S. typhimurium. From the screening experiment, 

Caesalpinia pulcherrima Swartz, showed the best antibacterial activity; hence this plant can 

be further subjected to isolation of the therapeutic antimicrobials and further pharmacological 

evaluation for giving out good protective agents.  

 

D’ Alterio, et al (2005) carried out a study to determine the prevalence of Chorioptes sp. mite 

infestation in the alpaca (Lama Pacos).They confirmed different skin problems in south 

American camelids in UK. In south west England 209 alpacas were studied in 9 units and 

were checked for skin lesions. Among all 22.5% cases were found positive for skin diseases. 

Out of skin disordered patients Chorioptes mites found were 39.8%. It was concluded 

statistically that apparently skin lesioned alpacas does not fix the infection and vice versa. 

 

Heukelbach, et al (2005) conducted age and sex wise prevalance survey of parasites in the 

month of March in 81% population of urban slum and fishing community. Pediculus capitus 

was found in double ratio in female to male and no difference in scabies occurrence was 

found. Both the pasts were found more in urban slums and less in fishing community with 

higher prevalance in children and lesser in aged groups. Prevalance of Pediculus capitus was 

found higher in spring season. 

 

Ogunbiyi, et al (2005) determined the prevalence of skin diseases in a public primary school 

in Ibadan (southwest Nigeria). A questionnaire for assessing factors associated with the 

prevalence of diseases was completed, and a complete physical examination was carried out 

on 1066 students. The study was consisted of 529 (49.6%) boys and 537 (50.4%) girls with a 

mean age of 8.8 ± 2.5 years. The mean family size of the subjects was 6.7 ± 2.3 while the 

mean number of rooms in their homes was 2.6 ±1.45. Infectious dermatosis was commonly 
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observed. Out of 375 children with a skin lesion, 162 (15.2%) had dermatophytosis, most 

often tinea capitis, 50 (4.7%) had pityriasis versicolor, and 50 (4.7%) had scabies. Other 

dermatoses observed included papular urticaria in 35 (3.3%) and pointed cheilitis in 27 

(2.5%) children. One or more melanocytic nevi were located in 40 (3.8%) children while 138 

(12.9%) and 77 (7.25%) had tribal and scarification marks, respectively. Atopic eczema and 

viral warts were virtually absent. We concluded that fungal infections and scabies were the 

most widespread skin diseases in our study population, whereas allergic illnesses were nearly 

absent. 

 

Nakamura, et al (2006) reported a case of a 71-year-old man infected at a nursing 

home with bullous pemphigoid-like eruption with nail involvement. He was diagnosed by his 

family doctor as for eczema and was treated with topical corticosteroids, and then blisters 

started appearing. By checking through other physician, he was next diagnosed as suffering 

from bullous pemphigoid and treated with oral prednisolone, which worsened his 

condition. Finally he was diagnosed for crusted scabies with bullous pemphigoid-like 

eruptions and nail involvement at our clinic. He was then prescribed oral ivermectin (two 

doses of 12 mg ivermectin with a 1-week interval) and topical lindane (1%.-BHC in 

petroleum) for scabies with 5% salicylic acids in plastibase as an additional treatment for the 

crusted lesions on his soles. He showed remarkable improvement in 2 weeks, and his nails 

showed complete recovery after 7 weeks of occlusive dressing treatment with 1%.-BHC. One 

and a half years later, the patient showed no sign of a recurrence of scabies. The histology of 

a blister taken from this patient was similar to that of bullous pemphigoid. Direct 

immunofluorescence showed immunoglobulin (Ig) G and C3 deposition at the 

dermoepidermal junction similar to that of bullous pemphigoid, but indirect 

immunofluorescence was negative. The bullous symptoms of this patient were considered to 
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be due to the scabies, because the patient recovered completely after receiving treatment for 

scabies. Indirect immunofluorescent study is important to distinguish between scabies with 

blister formation and true bullous pemphigoid. 

 

Hakki, et al (2006) evaluated the tendency of prevalence of head louse and scabies survey 

among preschool nursery children. A school-based, cross-sectional study was performed, 

with 1,134 children selected for evaluation. All cases were evaluated by 

physical examination and a distribution and collection of detailed, structured questionnaire. 

The infestation was resulted in 14 (1.2%) of 1,134 children; 9 (0.8%) with Pediculosis capitis 

and 5 (0.4%) with scabies. They found that infestations were more frequent in children with 

mothers whose education levels were low. This indicates the necessity of an improvement in 

the economic and sociocultural status of the community through education and the promotion 

of hygiene concepts and practices in order to improve health of preschool age children. 

 

Iqbal, et al (2006) investigated the crude aqueous extract as well as methanolic extract of 

Nicotiana tobacum leaves against (Haemonchus contortos) a round worm. In vitro both the 

extracts killed the parasite successfully. In vivo study (administration of both the extracts to 

the naturally worm infested sheep separately) resulted in 73.6% faecal egg reduction by 

methanolic extract after 5 days while aqueous extract after 5 days resulted in 49.4 % faecal 

egg load reduction. However this level of protection is below that of Levamisole an 

anthelmentic agent. The study gives indication about taking into account the dosage of the 

extracts and other less polar chemical extracts of Nicotiana tobacum  leaves which will pave 

the route in future for further research.  
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Ghulam, et al (2006) identified clinical disorders of 200 city-dwelling cart pulling male 

camels attending the Veterinary Teaching Hospital, University of Agriculture, Faisalabad, 

during a 7-year period (1993-1999). Data were collected on proforma. Diagnoses of 

different diseases/disorders were performed through clinical examination supplemented with 

relevant laboratory tests. Thirty four disorders out of 463 positive cases were recorded. 

Among these Sarcoptic mange (35% of 200 camels) followed by Anhidrosis (23%) and 

Trypanosomosis (19%) were the three most frequently encountered disorders. The body 

system frequently affected was the integument (31%) followed by gastrointestinal (21%), 

locomotory (12%), thermoregulatory (6%), blood (6%), urogenital (6%), lymphatic (3%), 

nervous (3%), respiratory (3%) and ocular (3%).   

 

Kannathasan, et al (2007) evaluated the larvicidal activity with leaf methanolic extracts 

of Vitex negundo, Vitex trifolia, Vitex peduncularis and Vitex altissima against the fourth 

instar larvae of Culex quinquefasciatus. The highest larvicidal activity was found with 

the methanolic extract of  V. trifolia (LC (50) = 41.41 ppm) followed by V. peduncularis (LC 

(50) = 76.28 ppm), V.altissima (LC (50) = 128.04 ppm) and V. negundo (LC (50) = 212.57 

ppm). 

 

Bonnet and Valles (2007) carried out evaluation and documented 351 plant species having 

high degree of parallel use in order to combat similar purpose both in livestock and human 

population. These plant species are belonging to 89 botanical families. The predominant 

families are Asteraceae, Lamiacae, Fabacae, Bignoiacae, Meliacae, Rosacae, Poacae, 

Apiacae, Polypodiacae, and solanacae etc. Among these 89 Families, 43 are of Veterinary 

importance thus giving report that 50% among these 89 families have Veterinary use. 

Morphologically the plants different regions have speciality regarding medicinal use, So the 
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aerial regions (26%) are more likely to be used for ethnoveterinay medicine followed by 

leaves (14%), floral structure (14%), fruits and seeds (16%) and roots (5%).  

 

Lau, et al (2007) conducted treatment trial of three alpacas suffering from sarcoptic mange 

with imitraz, that had previously failed to respond to repeated topical applications of 

eprinomectin, and an injection of doramectin. Sarcoptic mange in Alpacas was moderately to 

severely pruritic, had extensive lesions of alopecia, erythema, scaling and crusting, and had 

lost weight. As there is no drug currently licensed for the treatment of Sarcoptic mange in 

alpacas in the UK, they were treated with a topical solution of amitraz (50 ml in 

10 Litre) after initial bathing with antibacterial or keratolytic shampoos. The clinical signs 

completely disappeared with no relapse over a 10-month follow-up period. In this small 

group of alpacas, amitraz was an effective and well-tolerated treatment for sarcoptic mange. 

 

Walton and Currie (2007) recommended that due to the use of an appropriate recombinant 

antigen, the development of Sarcoptes scabiei immunodiagnostic assay is now a real 

possibility. Its development will enable the selective treatment of affected individuals and 

animals and will reduce the requirement for mass treatment and the associated costs. This 

should decrease the potential for rising mite resistance and provide another means of 

controlling scabies in highly affected areas. There is little evidence that simple mass 

treatment is effective in the long term. Molecular studies aimed at improved diagnosis and 

better therapeutic options will significantly contribute to reductions in the high prevalence of 

scabies in resource-poor communities. 

 

Faria, et al (2008) recognised that psychological stress such as sexual assault, major 

earthquake, or plane crash has long been recognized as an etiological or precipitating factor 
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in dermatological disorders. Treatment of these patients not only includes management of 

dermatological disorders but also needs to treat the underlying psychopathological 

diseases. They identified these disorders identified by the application of the 

twelve items General Health Questionnaire (GHQ-12) which is a self-administered screening 

tool requiring only few minutes to complete and score the findings. They set up an outpatient 

dermatology clinic in the earthquake affected area of Muzaffarabad for four days. As per 

advertisement to be a dermatology specific clinic, all patients presenting with some 

dermatological disorder were enrolled using non-probability convenient sampling technique. 

Demographic data was filled by social workers and clinical data was recorded by 

dermatologists on spot on a specially designed proforma. The patients were asked to 

complete 12 items General Health Questionnaire (GHQ) which was filled by patients who 

were literate while for others social workers assisted. A total of 522 patients with different 

skin diseases were checked and enrolled. Dermatological parasitic infestations were seen in 

207 (39%) cases followed by eczemas 90 (17.3%) and infections 80 (15.3%). Stress mediated 

dermatological problems like acne 40 (7.6%) and psoriasis 27(5%) were also found in these 

cases. Overall 192 (36.8%) patients were living in shelter based homeless situation and 

psychiatric morbidity was seen in 55% (173) cases bearing dermatological illness.  

 

Ohtaki, et al (2008) reported two cases of scabies that were treated with oral ivermectin 

(200 micro g/kg). Case 1, a 72-year-old man, developed crusted scabies with the use of oral 

corticosteroids due to a misdiagnosis by an earlier physician. The patient was treated with 

two doses of oral ivermectin at a 7 day interval with concomitant topical use of crotamiton 

and keratolytic agents successfully. However, the nail scabies in this patient did not 

respond to these treatments. Live mites were collected from all his toenails two weeks after 

the second dose of ivermectin. A complete eradication of the nail scabies was achieved by 
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occlusive dressing of 1% gamma-BHC on all toenails for one month. Case 2, a 52-year-old 

woman, had been treated with oral corticosteroid for glumerulonephritis. She developed 

common scabies, in which a topical scabicide, crotamiton, was not effective. Two weeks after 

treatment with a single dose of oral ivermectin, eggs were still recovered from a burrow on 

her trunk. Her treatment was completed after additional two doses of oral ivermectin were 

administered at 7 day intervals. In both patients, the administration of oral ivermectin did not 

induce any clinical or laboratory side effects or sequalae. Oral ivermectin is effective for 

crusted scabies, but is ineffective for nail scabies. Two doses of oral ivermectin, administered 

with a one- week interval, is an appropriate and trusted treatment regimen. 

 

Koul, et al (2008) investigated and reports about chemicals obtained from essential oils 

affecting on nervous system of insects but does not affect the nervous system of mammals 

thus meeting criteria for reduced risks pesticides. These green pesticides also help in the 

production of organic crops and foods and resistance develops if any, after a long period use 

but with slow frequency as compared to synthetic ones.  

 

Pahup, et al (2008) reported about two new derivatives through petroleum ether 

extract from the heartwood, Tecomella undulata redermachal an unusual rare pigment and 2- 

isopropenylnaphtho[2,3-b]furan-4,9- quinine along with lapachol, techomacquinone –I 

dehydro- α-lapachone, α-lapachone, β- lapachone , cluytyl ferulate, stigma sterol and β- 

sitosterol.  

 

Suppaluck, (2008) Investigated effect of Nepeta cataria essential oils through automatic 

excitorepellency test system on aedes and anophles mosquitoes. Aedes escaped  significantly 

at higher rate from chamber containing 5% oils from the contact chamber compared to other 
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concentrations., where as anophles escaped at significantly higher rate from 2.5% 

concentraion of oil from contact chamber while escaped at higher concentration from the non 

contact chamber of 5% concentration.  Results showed that this compound exhibited both 

irritant and repellent actions.  

 

Suhaili and Ho (2008) evaluated that the residual effect of a commercial spray containing 

2.0% benzyl benzoate against Dermatophagoides pteronyssinus in the laboratory. Filter 

papers treated with benzyl benzoate were dried for 2 hours and placed in Petri dishes. Adult 

mites were then added to the Petri dishes and mortality was assessed following 

24 hour contact and at succeeding 4 weeks intervals up to week 28 post-treatment using the 

same treated filter papers. There was 100% mortality at 24 hours post-

treatment, declining progressively to 71% by 28th week. Probit analysis estimated a median 

lethal time (LT50) of 59 weeks.  

 

Farooq, et al (2008) conducted experiments in order to document the ethno 

veterinary medicinal (EVM) practices for the treatment of 25 tick and lice infestation, mange, 

myiasis and helminthiasis of livestock in Cholistan desert, Pakistan. A total of 18 plant 

species representing 14 families including Aerva javanica (Amaranthaceae), Aizoon 

carariense (Aizoaceae), Azadirachta indica (Meliaceae), Brassica campestris (Cruciferae), 

Capparis decidua (Capparaceae), Capsicum annuum (Solanaceae), Citrullus colocynthis 

(Cucurbitaceae), Cyperus rotundus (Cyperaceae), Calligonum polygonoides (Polygonaceae), 

Eruca sativa (Cruciferae), Ferula asafoetida (Umbelliferae), Haloxylon salicornicum 

(Chenopodiaceae), Mallotus philippinensis (Euphorbiaceae), Nicotiana tabacum 

(Solanaceae), Pinus roxburghii (Pinaceae), Salsola baryosma (Chenopodiaceae), Solanum 
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surratens (Solanaceae) and Zingiber officinale (Zingiberaceae)were used to treat parasitic 

diseases and were claimed with hopeful results.  

 

Arlian, et al (2009) investigated and reports that mites may enter the skin and affects its 

function. He determined the response of normal human dermal microvascular endothelial 

cells to extracts of the dust mites, Dermatophagoides farinae, D. pteronyssinus, and 

Euroglyphus maynei with and without endotoxin (lipopolysaccharide). Endothelial cells were 

stimulated and sensitized with mite extracts and the expression of surface molecules and the 

secretion of cytokines were measured in the absence and presence of polymyxin B to bind 

endotoxin. All three mites extracts stimulated endothelial cells to exhibit intercellular 

adhesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1 (VCAM-1), and E- 

selectin and to secrete interleukin (IL)-6, IL-8, monocyte chemo attractant protein (MCP-1), 

and granulocyte/macrophage colony stimulating factor (GM-CSF). Euroglyphus maynei 

induced expression of all the cell surface molecules was not inhibited when the endotoxin 

activity in the mite extract was inhibited. In comparison, endothelial cells challenged with D. 

farinae or D. pteronyssinus extract depleted of endotoxin activity expressed only constitutive 

levels of ICAM-1, VCAM-1, and E- selection. D. farinae and E. maynei extracts at a low 

level of endotoxin activity still induced secretion of IL-8 and MCP-1 but at reduced levels. 

Only constitutive amounts of IL-6, G-CSF, and GM-CSF were secreted in response to any of 

the endotoxin-depleted mite extracts. Extracts of D. farinae, D. pteronyssinus, and E. maynei 

contain both endotoxins and other molecules that can excite expression of cell adhesion 

molecules and chemokine receptors and the secretion of cytokines by normal human 

microvascular endothelial cells. 
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Jabeen, et al (2009) conducted an informal interviews and provided data about 245 useful 

plants of 77 families of 55 trees, 54 shrubs, 105 herbs, 15 climber, 10 grasses and 6 

crops recorded from the Margallah Hills National Park, Islamabad. Two hundred and fifteen 

local/ vernacular names were noted of total plants. The residents of the park are dependent on 

plants sources for long times for their food.  Popular uses (or troubles treated) are given. The 

rural nomads of the area make use of 159 (64.89%) as native medicine, 79 (32.24%) as 

fodder for their livestock, 47(19.18%) as fuel wood, 33 (13.46%) as food (fruits), 18 (7.34%) 

as vegetables, 14 (5.71%) as timber, 6 (2.44%) as industrial, 4 (1.63%) as tannin, 3 (1.22%) 

as gum and 2 (0.81%) as fibre. They have described medicinal uses of the 126 plant species 

in their research paper. The information given by them will serve as reference for the benefit 

of pharmacists, researchers, Hakims (herbalist), veterinarians and public at large interest of 

health and other activities.  

 

Chowdhury, et al (2009) conducted and presented biological investigation on Vitex negundo, 

the methanolic crude extract of Vitex negundo was fractionated with kupchan method and 

pet- ether and Carbon tetrachloride were made for screening the antimicrobial and antitumor 

potentials using disc diffusion method and brine shrimp lethality bioassay respectively. An 

established antibiotic (Kanamycin, 30μg/disc) and cytotoxic agent (Vincristine sulphate) 

were used for comparative study. From the graphs the LC50 (50% mortality) 

values found were12.5µg/ml, 1.55µg18/ml and 1. 56µg /ml for methanolic crude extract, pet-

ether and carbon tetrachloride fractions respectively. LC90 was also determined from the 

graph to establish the therapeutic index and the value found were150.0µg/ml, 50µg/ml and 

50µg18/ml for methanolic crude extract, pet-ether and carbon tetrachloride fractions 

respectively. The four fractions were also assayed for antimicrobial screening and all the 

fractions showed most prominent zone of inhibition against a number of bacterial and fungal 
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strains. Especially in comparison to the standard kanamycin, all fractions gave prominent 

zone of inhibition against Bacillus subtilis, Bacillus megaterium, Salmonella typhi, Vibrio 

mimicus and a fungal strain, Aspergillus niger lethality bioassay.  

 

Elizabeth B. C, (2009) investigated and reports that Willamette mite (WM), Eotetranychus 

willamettei, being pest of wine grapes damaging its photosynthetic area. He trialled mineral 

oils versus botanical oil for evaluating differences in their efficacy. In-vivo and in-vitro 

experiments effect of five drugs on mites egg production and on adults was checked. Omni 

oil was found the most effective treatment both in-vivo and in-vitro. 

 

Iqbal, (2009) evaluated the efficiency and safety about the use of oral ivermectin at 200 

µg/kg b.wt between 5 and 60 years age patients in the treatment of scabies. According to his 

report 57% patients had complete recovery at 2nd week, where as 93% patients have shown 

complete recovery at 4th week. The non responsive 7% patients were given 2nd dose and 

gave 100% recovery on 8th week.  

 

Kazmi, (2009) performed experimentally the treatment trial of buffaloes infested with 

sarcoptic mange at local Livestock farms, Lahore (Pakistan). Sixty mange positive buffaloes 

out of (600 buffaloes under prevalence study) were selected for therapeutic trial. Buffalos 

found positive for sarcoptic mange were 66 numbers (11%) animals. The prevalence recorded 

in the months of January and February was highest (18%) preceded by December and March 

(16%) whereas lowest during the month of July (2%).The peak level of seasonal prevalence 

was recorded during winter (16.5%) and lowest during summer (5%). Moreover, highest 

infestation rate was noted among young (<3 months) buffaloes than with age >3 

months. Prevalence indicated Sex-wise was more in buffalo bulls (13.15%) than female 
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buffaloes (9.28%). He kept under therapeutic trial the infested buffalos for 10 days trial by 

using ivermectin, doramectin and trichlorphon and one group as control, and found 

ivermectin the most efficacious drug. 

 

Laurel Elder, et al (2009) conducted an extensive study to determine if the response of 

HMVEC-D to scabies is altered in the presence of various proinflammatory cytokines (tumor 

necrosis factor a and interleukins 1a,1b and 6),histamine, and lipid-derived mediators 

(prostaglandins D2 and E2, leukotriene B4, platelet activation factor) that likely occur in 

scabietic lesions in vivo. Scabies extract down-regulated the TNFa -induced expression of 

VCAM-1 by HMVEC-D and this down-regulation still occurred in the presence of the other 

proinflammatory cytokines, histamine or the lipid-derived mediators. Scabies inhibited the 

IL- 1a and IL-1b -induced secretion of IL-6, while a combination of Scabies and histamine or 

LTB4 reduced the TNFa -induced secretion of IL-6. Scabies extract inhibited secretion of IL- 

8.Histamine, PGD2,PGE2, LTB4,PAF,and IL-6 alone had no effect on this inhibition, but the 

scabies-induced inhibition of IL-8 secretion was reduced in a dose-dependent fashion in the 

presence of IL- 1a and IL-1b.  

 

Lusat, et al (2009) recoded the prevalence of mange and its associated husbandry-related risk 

factors in alpaca, llama and goat herds in the UK through retrograde postal questionnaire. In 

total 1797 questionnaires sent out to members of the BAS, the BL Society and the British 

Goat Society, giving response rates of 40.4%, 29.3% and 22.8% from the three groups, 

respectively. Between January and December 2007, 52.2%, 14%, and 21% mange of alpaca, 

llama and goat herds was reported respectively. Among mange types (psoroptic, sarcoptic, 

chorioptic and mixed infections) but particularly chorioptic mange report was more frequent. 

Risk analysis showed that the prevalence of reported cases mange in alpacas was 
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significantly associated with herd size and the country from which the animals were 

imported. The results indicated that mange is a continious major problem for camelids and 

goats in the UK, and suggests that inadequate control on farms and lack of control when in 

quarantine are two factors that contribute to ongoing problems with mange. 

 

Mouchira and Khalid (2009) reported 10 cases of dromedaries and 4 cases of llama 

suffering from scabies in Riadh from the end of February to the end of March 2006. 

Extensive pruritis leading to erosions and pusy nature were seen. Histologically, showing 

lesions having characteristics of hyper and parakeratosis, acanthosis and 

dermatitis. Haemorrhage, ulceration and necrosis were visible. Through Skin scraping 

different stages were isolated. A single subcutaneous dose of ivermectin (10mg/50kg body 

weight) demonstrated good efficacy for cure in the treatment of scabies. They concluded that 

the sarcoptic mange can activate in the spring time and causes severe dermatitis not only in 

the dromedary camels but also in llamas, with more extensive in the former than the latter. 

 

Ursani and Baloch (2009) conducted a hospital-based observational study at dermatological 

out-patient department of Government District Headquarter Hospital, Tando Muhammad 

Khan. Duration of study was six months from 1st January, 2007 to 30th June, 2007. All 

patients of scabies were included in the study irrespective of any group of disease. Clinically 

during six months study period, 5484 (70.2%) patients of scabies were enrolled. Out of these, 

3456 (63%) were males and 2028 (37%) females. Sixty nine percent of adult males and 92% 

of adult females were illiterate. Over 75% adult patients belong to low socioeconomic group 

Scabies was found to be very common among patients attending dermatology clinic at 

District Hospital, Tando Muhammad Khan. It is associated with poor hygiene, overcrowding, 
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illiteracy and low socioeconomic conditions. Management of scabies requires special skills 

including health education and counselling.  

 

Twomey (2009) reported an outbreak of sarcoptic mange which was investigated in an alpaca 

herd. Clinical disease appeared 2 months after the introduction of four alpacas having dry 

seborrhoeic skin lesions, the cause of which was not investigated. Initially a group of females 

was affected, and treated with topical ivermectin at a dose of 0.5mg/kg body weight. Despite 

of topical ivermectin therapy one female died and on post-mortem examination it was 

revealed that the cause of death was sarcoptic mange. Infection with Sarcoptes scabiei was 

also confirmed on microscopic examination of skin scrapes taken from clinically affected 

cohorts. Later on group of male alpacas was also affected. Treatment using subcutaneous 

ivermectin injections at 0. 2 mg /kg, administered at 14-day intervals, was evaluated. During 

this entire period of treatment, another female died. A successful response in the other 

alpacas was eventually achieved following 12 treatments of the female group and 8 

treatments of the male group. 

 

Abbasi, et al (2010) reports about the recorded 66 plant species belonging to 45 families 

through conducting local survey and documented 75 medications for 15 skin diseases and 

cosmetics. The route of administration was topical application as well as oral administration. 

Water, milk, ghee, oil, eggs, sulphur and butter were used during administration of herbal 

remedies. About 15 plant species were known having capability to cure multiple skin 

diseases. Among these plants Berberis lyceum, Bergenia ciliata, Melia azedarach, Otostegia 

limbata, Phyla nodiflora, Prunus persica and Zingiber officinale were medicinally 

important plants. The herbal cosmetics obtained from these plants were used for face 
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freshness, removal of ugly spots, hair care, and colouring of palm, feet, gums, and teeth. Most 

of the reported species were wild in nature and rare to find.  

 

Ayyamperumal and Hoy (2010) conducted four protocols for extracting DNA from mites, 

using phytosteriod species as exemplars, were evaluated to determine whether the DNA 

obtained could be used to amplify nuclear, mitochondrial or Random Amplified Polymorphic 

DNA (RAPD) markers from males, females and eggs. Protocol 3 was identified as the best 

and this allowed High-fidelity PCR (Hf-PCR) and Hf-RAPD PCR to be used successfully; it 

left behind the intact body of adult mites so they could be slide mounted for morphological 

analyses, although the eggs had to be pricked in order to yield sufficient DNA for 

amplifications. Protocol 3 involved soaking intact specimens in a GuSCN buffer and using a 

silica matrix, which binds nucleic acids, to yield DNA for amplification. The DNA isolated 

could be stored up to a month, indicating that the quality was good. This DNA extraction 

protocol will allow researchers to collect mites, store them in 95% ethanol, and subsequently 

extract sufficient DNA from single adults or eggs to provide diagnostic PCR products from 

both nuclear and mitochondrial DNA, yet leave the bodies intact for morphological analyses.  

 

Elango and Abdul Rahman (2010) assessed the antipararsitic activities to determine the 

efficacies of leaf hexane, chloroform, ethyl acetate, acetone and methanol extracts of Aegle 

marmelos (Linn.), Andrographis lineata, Andrographis paniculata (Burm.f.), Cocculus 

hirsutus (L.), Eclipta prostrata (L.), and Tagetes erecta (L.) against the adult cattle tick 

Haemaphysalis bispinosa (Acarina: Ixodidae), the larvae of Rhipicephalus (Boophilus) 

microplus Canestrini (Acari: Ixodidae) and sheep fluke Paramphistomum cervi Zeder 

(Digenea: Paramphistomatidae). All plant extracts showed moderate toxic effect on parasites 

after 24 h of exposure; however, the highest parasitic activity was found in leaf ethyl acetate 
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extract of A. lineata, methanol extract of A. marmelos, A. paniculata, and C. hirsutus against 

H. bispinosa (LC50=395.27, 358.45, 327.21 and 420.50 ppm); ethyl acetate extract of A. 

paniculata, C. hirsutus, methanol extracts of A. marmelos, A. lineata, and E. prostrata 

against the larvae of R. microplus (LC50=207.70, 258.61, 134.09, 206.00, and 274.33 ppm); 

hexane extract of A. lineata, ethyl acetate extract of A. paniculata, E. prostrata, acetone 

extracts of T. erecta, methanol extracts of A. marmelos and C. hirsutus against P. cervi 

(LC50=254.23, 451.17, 425.73, 253.60, 542.71, and 360.17 ppm), respectively. The present 

study is the first report on the veterinary parasitic activity of plant extracts from Southern 

India. 

 

Ravera (2010) reported about the development of a real-time polymerase chain reaction 

(PCR) to detect Demodex canis DNA on different tissue samples. The technique amplifies a 

166 b p of D. canis chitin synthase gene (AB 080667) and it has been successfully tested on 

hairs extracted with their roots and on formalin-fixed paraffin embedded skin biopsies. The 

real-time PCR amplified on the hairs of all 14 dogs with a firm diagnosis of demodicosis and 

consistently failed to amplify on negative controls. Eleven of 12 skin biopsies with a 

morphologic diagnosis of canine demodicosis were also positive. Sampling hairs on two skin 

points (lateral face and interdigital skin), D. canis DNA was detected on nine of 51 healthy 

dogs (17.6%) a much higher percentage than previously reported with microscopic studies. 

Furthermore, it is hoped that if the number of samples were increased, the percentage of 

positive dogs would probably also grow. Moreover, in four of the six dogs with demodicosis, 

the samples examined from non-lesioned skin were positive. This finding, if confirmed in 

further studies, suggests that demodicosis is a generalized phenomenon in canine skin, due to 

proliferation of local mite populations; even though macroscopic lesions only appear in 
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certain areas. The real time PCR technique to detect D. canis DNA described in this work is a 

useful tool to promote our knowledge of canine demodicosis. 

 

Barbara, et al (2010) reported the insecticidal activity of essential oils extracted from six 

Mediterranean plants (Achillea millefolium, Lavandula angustifolia, Helichrysum italicum, 

Foeniculum vulgare, Myrtus communis, and Rosmarinus officinalis). The insecticidal activity 

was carried out against the larvae of the Culicidae mosquito Aedes albopictus. The chemical 

composition of the six essential oils was also investigated. Results obtained 

through applications showed that all tested oils had insecticidal activity, with differences in 

mortality rates as a function of both oil and dosage. At the highest dosage (300 

ppm), essential oils from H. italicum, A. millefolium, and F. vulgare caused higher 

mortality of the insects than the other three oils, with mortality rates ranging from 98.3% to 

100%.  M. communis essential oils induced only 36.7% larval mortality at the highest dosage 

(300 ppm), a similar value to those recorded at the same dosage by using R. officinalis and L. 

angustifolia (51.7% and 55%) respectively. All the plants with identified compounds were 

ranging from 91% to 99%. The analyzed essential oils had higher content of monoterpenoids 

(80–99%)and minute quantity of sesquiterpenes (1–15%), and they can be categorized into 

three groups on the basis of their composition. Few essential oils showed the hydrocarbon 

sesquiterpenes, and these volatile compounds were generally major in comparison with the 

oxygenated forms, which were detected in lower quantities only in H. italicum (1.80%) and 

in M. communis (1%).    

 

Emtenan, et al (2010) reported the antipararsitic effect of Cinnamomum zeylanicum bark oil 

to treat rabbit infested with sarcoptic mange and studied the general health status before and 

after treatment with reference to their effect on productive performance. The study material 
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consisted of a total no. of 48 adult female white newzaeland rabbits, 8 were normal healthy 

(G1) and 40 were naturally infected with sarcoptic mange, the later group was subdivided 

into four balanced subgroups; G2 was left without treatment and G3 was treated with 

ivermectin, G4 was treated with essential oil 2.5% and G5 was treated with essential oil 

1.25%.  Blood samples were taken from all groups for analysis of some immunological and 

biochemical parameters. Microscopic examination of dermal scrapings revealed Sarcoptes 

scabiei. Serum biochemistry and the oxidative status studied at the end of experiments. 

Results revealed elevated γ glutamyle transferrase, alanine amino transferrase, aspartate 

aminotransferrase and urea in animal treatment with ivermectin and essential oil 2.5%, 

suggesting hepato renal toxic effect, while animals treated with essential oil 1.24% showed 

normal liver and kidney function. The author recommended the use of C. zeylanicum bark oil 

1.25% for treatment of sarcoptic mange in rabbits.  

 

Gloria, et al (2010) investigated the antigen profiles of S. scabiei, including differences 

between hydrophilic and more hydrophobic protein fractions, by Western blotting with sera 

from pigs with defined infection status. Potential cross-reactivity among S. scabiei (var. 

canis, suis and bovis), Dermatophagoides farinae and Tyrophagus putrescentiae was also 

analysed. Hydrophobic S. scabiei antigens were detectable in the range of 40–50 kDa, whilst 

the hydrophilic fraction showed no specific antigenicity. In the hydrophobic fractions of D. 

farinae and T. putrescentiae, two major protein fractions in a similar size range could be 

identified, but no cross-reactivity with sarcoptes-positive sera was detectable. However, 

examination of the hydrophilic fractions revealed cross-reactivity between Sarcoptes positive 

sera and both the house dust mite and the storage mite in the range of 115 and 28/38 kDa. 

Specific bands in the same range (42 and 48 kDa) could be detected in blots from 

hydrophobic fractions of all three tested variations of S. scabiei (var. canis, bovis and suis). 
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These results show that there are considerable differences in mange antibody reactivity, 

including reactions with proteins from free-living mites, which may interfere with tests based 

on hydrophilic antigens. Further refinement of antigen and the use of specific hydrophobic 

proteins could improve ELISA performance and standardisation.  

 

Upadhyay, (2010) investigated termiticidal effects of Capparis decidua and its combinatorial 

mixtures on biochemical and enzymatic parameters of Odontotermes obesus (Isoptera: 

Termitidae). They confirm that high termiticidal activity to O. obesus (Rambur) by C. 

decidua was observed when termites were exposed with 40% and 80% of LD50. Its aqueous 

extract and combinatorial mixtures significantly (p < 0:05) inhibited the level of glycogen, 

amino acid, lipid, DNA, RNA and protein in termites. Besides this, both single and 

combinatorial mixtures of C. decidua significantly (p < 0:05) decreased the level of acid 

phosphatase, alkaline phosphatase, lactic dehydrogenase, glutamate oxaloacetate 

transaminase and glutamate pyruvate transaminase enzymes at very low concentrations after 

8 h treatment exposure. More specifically, aqueous extract and combinatorial mixtures 

significantly inhibited the Ach E activity, confirming the presence of neurotoxic compounds. 

However, it can be concluded that C. decidua active ingredients can successfully kill field 

termites if used in the poison baits and as fumigant in storehouses.  

 

Ujjwal and Dey (2010) explained the objective of the present study to investigate the 

hemato-biochemical changes in goats infested with scabies. The study was conducted on 12 

Jamunapari goats; six clinically infected with scabies and six healthy goats as control. The 

examination of skin scraping indicated the presence of Sarcoptes scabiei in the infected 

group. In hemato-biochemical indicators, haemoglobin%, packed cell volume, total 

erythrocyte count, albumin and albumin: globulin ratio decreased whereas, globulin, alanine 
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aminotransferase, bilirubin, creatinine, and blood urea nitrogen increased significantly (p < 

0.05) in infested animals as compared to healthy goats. The results of the present study 

suggest that scabies infection alters the hemato-biochemical indicators in goat. 

 

Currier, et al (2011) conducted a detail study on scabies, a mite infestation and reported that 

humans and earlier protohumans were most likely the source of animal scabies, first of all 

dogs, followed by other species with subsequent spread to wildlife. Morphologically identical 

variants of Sarcoptes scabiei are nonetheless host specific, as determined by recent DNA 

studies, and recalls for future investigations into the dynamics of this problematic sexually 

transmissible agent, with the goal to improved recognition and control. 
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Chapter 3 

                                           MATERIAL AND METHODS 

3.1. EPIDEMIOLOGY 

 This section of research was planned to figure out the prevalence and epidemiological 

frequency of the Sarcoptes scabiei infestation (scabies) in the southern districts (Tank, D. I. 

Khan, Lakki Marwat, Bannu, Kohat and Hangu) of Khyber Pakhtunkhwa in buffalo calves, 

camels, dogs, goats and human beings. Different methods were used in detecting the 

infestation including clinical symptoms and mite observation in the skin scrapings through 

Microscopy. In the present study 150 buffalo calves, 100 camels, 150 dogs, 150 goats, and 

150 human beings were examined clinically and the skin scrapings were subjected to 

Microbiology laboratory situated at department of Biological Sciences Gomal University D. I 

.Khan. The survey of the scabies in the above mentioned species was performed across all the 

year i.e. winter, autumn, summer, spring during 2008 and 2009.The collection of skin 

scrapings were performed from all the animals and individuals using same method. 

 

 3.1.1 Animals screening for Sarcoptes scabiei  

Material for identification of Sarcoptes scabiei: Sarcoptes scabiei mites live on the skin 

epidermis and during breeding season female burrows in the stratum corneum of the dermal 

region of the skin. This could be grossly seen with hand lens of X3 or greater magnification 

under the bright light. For the detection and identification of the various microscopic species 

of mites, skin scrapings were taken using the following list of apparatus.  

Stereomicroscope Black Paper Camel hair brush Cover Glasses 

Cover Glass Forceps Dissecting Needle Hand Magnifier Jar for Waste 

Medicine Dropper Microscope Microscope Lamp Microscopic slides 

Mineral Oil and Dispenser Scalpel Towel or "Wipes" Centrifuge Machine 
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3.1.1.1 Skin scrapings in camels: After properly restraining, the camels were examined 

thoroughly keeping in view different sites of the body affected by Sarcoptes scabiei mite, 

especially on the sides and neck region. Prior to skin scrapings the extra hairs on the affected 

region were clipped with the scissor. The destined area was washed with 10% Potassium 

Hydroxide (KOH) solution in order to loosen the extra scales and was wiped with alcohol 

soaked swab. After few minutes on the affected area of skin mineral oils were put and lesions 

were scrapped with the help of blunt knife till oozing out of the blood attaining the stratum 

corneum of the skin, usually where the female pregnant mite rests in burrows. The scrapped 

materials were dispensed to test tube containing 10% KOH solution (10 ml). The test tubes 

were tagged with name of animal species, number and season using for keeping the skin 

scrapings. These test tubes were placed in boiling water for 30 minutes and were centrifuged 

at 1500 rpm for 5 minutes. The supernatant was discarded using micropipette and one drop of 

sediment was deposited on the clean glass slide for examination under low and high power 

microscope (Higgins., 1984).The mites were detected under microscope keeping in view the 

morphological characteristics key of mites described by (Harry D. Pratt., 1963; Fain et al., 

1968). Accordingly the mites were detected and were designated as Sarcoptes scabiei var. 

cameli. The numbers of positive cases were recorded with respect to the season, sex and age.  

3.1.1.2 Skin scrapings in dogs: Apparently scabies infested dogs were identified and 

subjected to proper restraining before thorough examination. The site examined was on the 

lateroventral sides and neck of the body. For skin scrapings the most reddened, alopecic and 

scratched area was recommended and was washed with 10% KOH solution. After few 

minutes the affected area of skin was scrapped using the method adopted for Camels. 

Following morphological characteristics of mites described by (Harry D. Pratt., 1963; Fain et 

al., 1968) it was identified and designated as Sarcoptes scabiei var. canis. With respect to the 

season, sex and age the number of positive cases were recorded.  
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3.1.1.3. Skin scrapings in buffalo-calves: The itchy, alopecic and apparently positive lesions 

of mange in the suspected buffalo calves were washed with 10% KOH solution. Keeping the 

calves at rest for about ten minutes the lesions were scrapped using the method adopted 

before for dogs. The mite identified under microscope according to the morphological 

characteristics given by (Harry D. Pratt., 1963; Fain et al., 1968) and was designated as 

Sarcoptes scabiei var. bubalis. The numbers of positive cases were noted according to the 

season, sex and age.  

3.1.1.4. Skin scrapings in goats: Prior to skin scrapings the affected goats were restrained 

and were examined thoroughly, especially on the side and neck of the body. Before skin 

scrapings extra hairs were clipped with scissor from the infested area. The infested area was 

washed with 10% KOH solution. After few minutes the affected area of skin was scrapped 

using the method of Higgins; 1984. The mite identified under microscope according to the 

morphological characteristics described by (Harry D. Pratt., 1963; Fain et al., 1968) and was 

designated as Sarcoptes scabiei var. capri. The numbers of positive cases were recorded with 

respect to the season, sex and age respectively.  

3.1.1.5. Human screening for scabies Mites: For collection of positive samples from 

different communities in Khyber Pakhtunkhwa (KP) the community elders consent was 

undertaken for taking skin scrapings. Different visits were made to various districts of 

Khyber Pakhtunkhwa province. In all districts different hospitals and villages were visited. 

The itchy and apparently positive lesions of the scabies suspected individuals were scrapped 

adapting the process as used in camels. The mites were identified under microscope 

according to the morphological characteristics as described by (Harry D. Pratt., 1963; Fain et 

al., 1968) and were designated as Sarcoptes scabiei var. hominis.  
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3.1.1.6: Permanent mounting slide method: Keeping in view the conclusion of Pritchard 

and Baker (1955), the Hoyer’s solution was used for mounting the mites. Hoyer, solution was 

prepared as under: Distilled water 50 ml, Gum Arabic 30g, Chloral hydrate 200g 

and Glycerol 16 ml. All the above ingredients were mixed sequentially mixing them through 

glass stirrer provided slow heating of about 50   ̊ C. Required volume of the hot Hoyer’s 

solution was taken with the help of pipette and put inside the cavity of sterilized cavity slide. 

Then with the help of teasing needle a single mite was taken and placed over the semisolid 

Hoyer’s solution slowly. A clean cover slip was applied upon the cavity and pressed slowly. 

It was kept at room temperature for about 48 hrs for drying. For identification it was observed 

under stereomicroscope and compound microscope at various magnifications.  

3.2.1. Indigenous medicinal Plants and their classification  

3.2.1.1 Collection and processing of plant materials: The present study was designed 

to determine the miticidal effect of methanolic extracts of different indigenous medicinal 

plants against scabies affected animals and individuals. For this purpose; branches, leaves and 

roots of Vitex negundo (Lam), Tecomella undulata (Don), Capparis decidua (Forsk), 

Nicotiana tobacum (L), Melia azedarach (Linn) and Azadirachta indica (A. Juss) were 

collected during summer season 2009, from areas of district Bannu and district Karak in 

Khyber Pakhtunkhwa province. All the plants branches, roots and leaves cut with the help of 

cutting scissor were collected and placed in brown paper bags during summer season. All the 

samples were transported immediately to the laboratory of Organic Chemistry Gomal 

University Dera Ismail Khan for onward processing. For extraction the standard experimental 

protocol of Daniel., 1991 was adapted. The dried samples were chopped and grinded.  Five 

hundred gm of each plant powders were put into 2 litres of saturated methyl alcohol  for 

getting required extract of  V. negundo (Lam), T. undulata (Don), C. decidua (Forsk), N. 



61 
 

tobacum (L), M. azedarach (Linn) and A. indica (A. Juss). The methanolic extract of each 

plant was filtered through muslin cloth and collected in a separate beaker and stored in a 

refrigerator under 4 ºC. The unfiltered powder residues were re-mixed with a similar quantity 

of CH3OH as mentioned above and this practice was carried out two times to get complete 

extraction. In the refrigerator the filtrate was stored. The crude extract was processed through 

rotavapor for 9-10 hrs at 55-63 ºC temperature. In this way we got 5.2% paste of crude 

extract of   V. negundo (Lam), T. undulata (Don), C. decidua (Forsk), N. tobacum (L), M. 

azedarach (Linn) and A. indica (A. Juss). The crude extract of each plant was stored in a 

refrigerator at 4 ± 1 ºC for further use (Daniel., 1991). 

 

         Plate-1: Vitex negundo flowering plant (Photograph taken at Bannu) 
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         Plate-2: Flowering plant of Nepeta cataria   (Google Images Source) 

 

         Plate-3: Plant of Melia azedarach with flowers and fruit berries (Photo taken at Bannu) 

 

          Plate-4: Plant of Capparis decidua having multiple branches (Photo taken at Karak) 

 

          Plate-5: Plant of Tecomella undulata (Photo downloaded from Google source) 
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        Plate-6: Leaves of Nicotiana tobacum  (Photo downloaded from Google source) 

 

          Plate-7: Plant of Azadirachta indica (Photo downloaded from Google source) 

3.2.1.2. Preparation of the stock solutions: The methanolic extract of Vitex negundo (Lam), 

Tecomella undulata (Don), Capparis decidua (Forsk), Nicotiana tobacum  (L), Melia 

azedarach (Linn) and Azadirachta indica (A. Juss) (each 50 g) were weighed by using 

electronic balance and poured into separate 100 mL flasks for each plant extract. Methyl 

alcohol having 50 ml volume was added to each flask for getting 100 ml suspensions of V. 

negundo, T. undulata, C. decidua, N. tobacum, M. azedarach and A. indica. These 

constituted 50% CH3OH diluted extracts and were named 50% stock solutions.  10, 20 and 

30% concentrations were made from each plant through dilution method. Ivermectin at 0.2mg 
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per kg body weight was used as reference  (Sparsa  et al., 2006), while CH3OH was used as 

control treatment in the experiment.  

3.2.2 Sarcoptes Scabiei (Itch mite) 

3.2.2.1. Rearing of Sarcoptes scabiei mites:  

 Abundant numbers of scabies mites were allowed to increase their population on laboratory 

rabbits. The duration of experiment was extended from August 2008 to September 2009. The 

rabbit zone was provided with the prerequisite conducive environment for the rearing of mite 

(adequate oxygen supply, 21-25 ± 3 ºC temperatures and 65-71 ± 5% relative humidity). The 

rabbits were offered two times feed and drinking water ad libitum. No miticidal drugs were 

given to the rabbits during this period of time.  

 

3.2.2.2. Mites rearing and collection: For getting maximum numbers of S. scabiei mites 10 

rabbits were kept for 30 days till appearance of scab formation and persistent pruritis. Skin 

scrapes were obtained post scab formation on rabbits. For preliminary examination scrapes 

were placed on glass slide and were mixed with 10% Potassium Hydroxide (KOH) solution. 

The slide was placed under microscope for detection of mites. The following mixture was 

prepared to demonstrate the parasitic burden on individual rabbit. NaCl was added in 

triplicate to 10 gm skin scrapings and was centrifuged at 1500 rpm (Parameshwarappa et al., 

2012). To know the mites population the upper floated miniscal fluid was discarded and a 

single drop was checked in a counting chamber slide. The population when found having 

fifty numbers of mites in a single drop was considered good for mites collection from live 

rabbits. For collection of mites the scabies positive female rabbits were confined in linen bags 

(2x2 feet) covering its all parts except mouth, eye and nose. A baby size catheter was passed 

per vagina and plastic tube was attached with anal openings outside the linen bag for proper 

disposal of wastes. The mites were collected at every 24th hour from the linen bag and were 
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transferred to rectangular cells (3x4 inches) containing nutrients (i.e. fish flakes, 

multivitamins, amino acids, glucose, skin shaving and horse serum semisolid globules). The 

house dust mite (Dermatophagoides farinae Hug.) collected from the common under-

use home carpets and beds were also added to these rectangular cells in order to provide 

suitable environment to the Sarcoptes scabiei mites for its rearing. The rearing media cells 

containing mites were tightly closed with bulldog clips. These cells were placed in a glass 

container on a steel gauze (covering the filled water in the 2 litres glass container) in order to 

keep cells away from direct water contact. The glass container was closed with a lid having 

only a small opening for Oxygen (O2) supply. The container was kept in a room with a tightly 

closed door having 18-24± 3 ºC temperatures and 65-71 ± 5% humidity for periodic use 

(Skeleton., 2007).  

 

3.2.2.3. Structure of cell for enclosing mite and food:  

The rectangular containers for housing the house dust mite were made from concave black 

plastic discs covered with filter paper to provide relative humidity to the residing mites. 

Along with mites food was also enclosed in this cell. To feed the experimental mites, 

aquarium gold fish flakes and tetra-mine tropical fish flakes were provided once a week 

and were shaken on weekly basis to activate the mites. Optimum climatic conditions such as 

25 ± 3 ºC temperature and 65-70 ± 5% humidity (Hallas., 1991; Arlian and dippold., 1996) 

for the growth of mites (Sarcoptes scabiei) were maintained inside the postgraduate 

Microbiology research laboratory in the department of Biological Sciences, Gomal 

University D. I. Khan. All cells were placed in sealed desiccators and humidity was provided 

by mixing KOH and water placed at bottom of desiccators (70 pellets of KOH + 85 mL tap 

water to provide 65% relative humidity (RH) at 25 ºC) inspected on weekly basis. Further the 
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desiccators were placed in growth cabinet (10x8 feet) having 65% RH and 25 ºC temperature 

for more assurance of providing suitable environment for Sarcoptes scabiei mites.  

 

3.3.3. Bioactivity 

3.3.3.1. Media preparation for S. scabiei: To provide adequate nutrients for survival to 

the S. scabiei mite during experimental trial a media was prepared adapting methodology of 

Brimer et al., (1993). This media was warmed using a spirit lamp and normal horse 

serum was added into it. The media was once more warmed and autoclaved at 121 ± 4 ºC for 

10 minutes to eradicate the undesired micro organisms, then added human skin shavings 

(mites feeding agent) and yeast (Sachhromyces cervisae) to discourage the growth of other 

microorganism and was incubated at 37 ºC for 24-48 hours to make it stable for use in an in 

vitro technique. 

 

3.3.3.2. Anti-scabies screening through in Vitro technique:  

Instead of petri plate bioassay (Briemer et al., 1993) experiments were performed using 96 

wells prepared tissue culture plates made of polyethylene adapting the requirements of petri 

plate bioassay. To each well of tissue culture plate 3.5 mg of prepared media for S. 

scabiei was added. An adequate dilution (30µl) of 10, 20 and 30% V .negundo, T. undulata, 

C. decidua, N. tobacum, M. azedarach  and A. indica extracts were added into the bottom of 

the wells and allowed to dry for 24 hours at room temperature prior to launching the 

experiment. The control wells were only added 30µl CH3OH.  Into each well, 20 mites were 

released with the help of teasing needle while observing under stereo microscope. To avoid 

escape of mites, each well was covered with 16 mm diameter paper disk (porous) and 

was incubated at 21 ºC ± 2 and 70 ± 4% relative humidity for 72 hours with sufficient supply 

of oxygen. The incubator was manipulated inside dark room having relatively 21 ºC ± 2 and 
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70% humidity. The mortality of mites was recorded with a Stereo Binocular Microscope at 

40 X after 24 hours incubation period. The criteria for conclusion of result was on 

the bases of moving (live) and non-moving (dead) observed under the Stereo Binocular 

Microscope and checked through teasing needle at three different time intervals (24, 48 and 

72 hours).  

 

3.3.3.3. Statistical analysis 

After appropriate transformations, the data were statistically analysed for analysis of 

variance (Anova) using a split plot design to determine critical different effects of methanolic 

extracts of A. indica, C. decidua, M. azedarach, N. tobacum, T. undulata, V. negundo, 

ivermectin and controls  (CD) values  among  all treatments and  concentrations. The 

difference of two means between treatments and concentrations exceeding CD values of 

control were significant at 5% level (Snedecor and Cochran., 1968). 

 

3.4.4. House Dust Mites  

Before conducting the Y-tube olfactometer bioassay, Dermatophagoides 

pteronyssinus and Dermatophagoides farinae were obtained from fish flakes derived House 

dust mite cultures maintained at Rothamsted Research, fed on a mixture of Aquarium gold 

fish flakes (Mars Ireland, Dublin4®, Mars Fishcare Europe) and ground yeast cells (Allison, 

London, United Kingdom), and were kept at 23-25 ºC and 65-75% RH respectively (Skelton 

et al., 2007, 2010) for olfactometer assays. Mites were separated from the colony cells and 

were kept in other cells providing no food maintained at 24-25 ºC, 65-75% RH and left for 2- 

3 days prior to use. 
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 3.4.4.1. Preparation of fish flake extract and Nepeta cataria essential oils:  A fish flake 

extract was prepared by addition of fish flakes (0.1 g) to distilled hexane (10 ml) and were 

passed through sonication at room temperature using an ultra-sonic bath for 5 minutes. After 

leaving overnight at 4 ºC for 24 hr, the mixture was filtered through a Pasteur pipette plugged 

with cotton wool. The filtered solution was kept at 4 ºC until required for behavior assays. 

Essential oils of Nepeta cataria (Lamiaceae) chemotypes (A and B) comprised (A) (4aS, 7S, 

7aR)–nepetalactones: (E)-(1R,9S)-caryophyllene (91.95: 8.05 by GC) and (B) (4aS,7S,7aR)-

 nepetalactones: (4aS,7S,7aS)– nepetalactones: (E)-(1R,9S)-caryophyllene(16.98:69.83: 

13.19), and were prepared by steam distillation adapting the technique reported previously 

(Birkett  et al., 2011). Different solutions of essential oils for chemotypes A and B in distilled 

hexane were prepared across a range of concentrations (10, 1, 0.1 and 0.01µg / 10 µl) and 

stored at 4 ºC until required for behavior assays.  

 

3.4.4.2. Y-tube olfactometer assay:  A Y-tube olfactometer (diameter bore of 2.5 mm, 

humidified air flow of 15 ml/min) was used to investigate the behavior of house dust mite in 

response to a fish flake extract, as described previously (Skelton et al., 2007), and to check 

the ability of essential oils of Nepeta cataria chemotypes A and B to interfere with the 

biological activity of the fish flake extract. Y-tube olfactometer consisted of a Y-shaped glass 

tube (2.5 cm diameter, 23 cm arm length and 23 cm common arm length) connected to two 

tubular glass chambers (38 cm long and 6 cm in diameter), where the odor sources were 

placed (one on each arm). Charcoal-filtered and moistened air was drawn into each of the two 

glass chambers and Y-tube arms at a rate of 740±10 ml min–1 at the entrance. Air-flow rates 

were always calibrated before the initiation of and during experiments with an electronic flow 

meter (Agilent flow meter ADM 1000; Agilent Technologies, Centerville, DE, USA). 
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 Assays were performed in a darkened room with a temperature ranging between 23- 26 ºC 

and 65-75% RH. Mites were removed from the colony cell and put in a separate cell 0.5 hr 

before conducting the assays, to allow acclimatization to assay conditions. Aliquot portions 

(10 µl) of the fish flake extract and distilled hexane (10 µl) was taken through microcapillary 

tubes and was put on separate paper discs (1.5-cm diameter). Discs were allowed to dry for 

one minute and placed into the arms of the Y-tube. Single adult mites (either male or female) 

were picked up with the help of teasing needle under microscope and placed one cm before 

the intersection of the Y-tube. Each assay lasted for ten minutes and mite entries into either 

the fish flake (treated) arm, hexane (negative control) arm or returns back without making 

any choice, were recorded. Assays were discarded if the mite failed to move to the 

intersection and had not moved to either arm. If the mite reached the endpoint (4 cm) of the 

Y-tube arms before the end of the assay, the assay was restrained, in order to prevent mite 

entry into the PTFE tubing. After every attempted assay, each Y-tube apparatus was washed 

two times with detergent and acetone, and dried in an oven at 160 ºC to remove any residual 

volatiles. Treatment and control arms were rotated after each assay. Assays for checking the 

effect of fish flakes towards D. pteronyssinus and D. farinae were repeated 120 and 40 times, 

respectively. To assess the effect of N. cataria A and B chemotypes, the same assay was used 

as for observing the response of mites towards fish flakes. Aliquots of the fish flake extract 

(10 µl) and solutions of N. cataria (10 µg, 1 µg, 0.1 µg and 0.01µg / 10 µl) were added to 

separate filter paper discs (1.5 cm diameter) and prepared in the same way as described 

above. Assays were replicated 40 times for fish flakes + chemotype A and fish flakes + 

chemotype B (at each dose tested). The only exception was assays for fish flakes + 10 µg 

chemotype A, which were performed 80 times. N. cataria chemotype A was tested with D. 

pteronyssinus and chemotype B was tested with D. farinae. Because of the preparation and 

time required for each test, assays were split across several days. For instance, the 40 assays 
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of fish flakes for D. farinae spanned four consecutive days (10 assays were performed on 

each day).  

 

Plate-8: Y-tube Olfactometer along with Flow meters used in the Olfactory Bioassay 

(Photo downloaded from Google source)  

 
3.4.4.3. The binomial model for the experiment:  

The total number of mites that made a choice to either the treated or the negative control arm 

in the series of Y-tube olfactometer assays on day i was denoted by nt. Each assay performed 

on a day, therefore, represented an independent trial of a binomial experiment with nt total 

trials per day. Five different doses were tested in the treated arm, including a zero-dose 

(positive control) corresponding to the fish flake extract. All mites within a day were tested 

with the same dose and each dose was replicated in 4 days, with the exception of the fish 

flake extract for D. pteronyssinus, which was replicated across six different days. The 

observed data comprised the number of mites that chose the treated arm y1,…,yN out of 

n1,…,nN respondent mites on days 1,…,N, respectively. The analysed responses consisted of 

the proportions of mites choosing the treated arm, y1/n1,…,yn /nN on days 1,…,N. The two 

mite species were considered separately, and so the total number of observations per analysis 

was N = 22 and N = 20 for D. pteronyssinus and D. farinae, respectively (Table 4.6.1). 

 



71 
 

3.4.4.4. Statistical analysis:  

A binomial generalized linear model (GLM) with logit link was fitted to the data (Dobson 

1990) using the Gen Stat software package (Payne et al., 2009). To improve the fit of the 

binomial GLM, the dose variable was transformed into [log10 (dose -e)] 2, with 0 B dose B 

10 and e = 0.001. The offset e was required to deal with the zero dose (positive control), and 

was chosen by inspection to give an adequate fit to the data. To account for overall 

differences in background environment, a factor indicating the day of the assay was also 

included in the model. The fitted model was then used to predict the dose of N. cataria 

required for producing a 0.5 response of mites (ED50), i.e. the dose at which preference 

existed to neither the treated nor the negative control arms. It was then ascertained that dose 

values different to the predicted ED50 had an effect on mite preferences; the direction of this 

effect (i.e. preference to either the treated or the control arm) could then be investigated from 

a plot of the fitted model. Estimating the ED50 established the range of doses that were 

attractive to D. pteronyssinus and D. farinae mites and those that were repellent. To make 

individual statements of the five tested doses, the response for each of the doses in question 

was predicted under the fitted model. The estimated mean response for each of the five dose 

groups was tested against a threshold value of 0.5. If the predicted response (i.e. proportion of 

mites choosing the treated arm) was statistically significantly greater than 0.5, this indicated 

that mites presented with that dose preferred the treated over the negative control arm. If the 

test for a predicted response was statistically significantly less than 0.5, it was concluded that 

such a dose interfered with the attractant effect of the FF extract such that mites preferred the 

negative control over the treated arm. (Table 4.6.1).  

 

3.5.1. In-Vivo study of scabies infested animals and humans: The project was carried out 

on buffalo-calves, camels, dogs, goats and humans. For sample collection several visits were 
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carried out to the livestock research and development farms D.I.Khan (Paharpur), camels 

smallholdings in Thal (Lakki Marwat), Veterinary hospitals, specimen from stray dogs and 

nomads as well as the dermatology section of human hospitals, Besides these visits were also 

offered to different animals rearing communities for getting samples as well as noting the 

incidence of scabies (zoonosis). Every animal species and human individuals suspected 

clinically for scabies were subjected to skin scrapings test. A total of 150 buffalo calves, 100 

camels, 150 dogs, 150 goats and 150 human positive for S. scabiei mites were designated for 

experimental trials. All these animal as well as human were randomly distributed to each of 

eight groups having equal number of individuals.  

 

3.5.1.1. Source of Animals: For selection of positive cases veterinary Hospital located at 

different districts of Khyber Pakhtunkhwa and the private livestock holders at community 

level were attended, while for human samples the dermatology sections of district hospitals 

were visited. Clinically suspected animals and human were taken for skin scrapings. The 

positive cases after skin scraping examination were selected for efficacy trials.  

 

3.5.1.2. Groups of Animals and Drugs: In the field study of scabies/mange infestation of 

animal and human, out of Sarcoptic scabiei positive cases 40 numbers of each animal species 

as well as human were selected randomly for therapeutic purpose. Eight independent groups 

(B1, B2, B3, B4, B5, B6, B7, B8 for buffalo calves., C1, C2, C3, C4, C5, C6, C7, C8 for 

camels., D1, D2, D3, D4, D5, D6, D7, D8 for dogs.,G1, G2, G3, G4, G5, G6, G7, G8 for 

goats and H1, H2, H3, H4, H5, H6, H7, H8 for humans) were selected out of all scabies 

positive animals and human. Each group containing 5 individuals were applied tags or 

notation containing names of under trial animals and human for identification. The 

individuals of each group for treatment schedule were regrouped as B1, C1, D1, G1, H1 for 
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N. tobacum., B2, C2, D2, G2, H2 for V. negundo., B3, C3, D3, G3, H3 for M. azedarach., 

B4, C4, D4, G4, H4 for A. indica., B5, C5, D5, G5, H5 for T. undulata ., B6, C6, D6, G6, H6 

for C. decidua., B7, C7, D7, G7, H7 for ivermectin and B8, C8, D8, G8, H8 for control.  

 

Animal Groups                                Medicines/Methanolic extract 

B1(5), C1(5), D1(5), G1(5), H1(5)   (25 Number)   Nicotiana tobacum   

B2(5), C2(5), D2(5), G2(5), H2(5)  (25 Number)                  Vitex negundo  

B3(5), C3(5), D3(5), G3(5), H3(5)   (25 Number)                      Melia azedarach 

B4(5), C4(5), D4(5), G4(5), H4(5)  (25 Number)                     Azadirachta indica   

B5(5), C5(5), D5(5), G5(5), H5(5)  (25 Number)                     Tecomella undulata 

B6(5), C6(5), D6(5), G6(5), H6(5)    (25 Number)                   Capparis decidua 

B7(5), C7(5), D7(5) , G7(5), H7(5)   (25 Number)                   ivermectin 

B8(5), C8(5), D8(5), G8(5), H8(5)  (25 Number)                   Control(Pure methanol) 

 

All the lesions of the scabies affected animals and individuals were treated with the 

methanolic extracts of the above medicinal plants, ivermectin and pure methanol and was 

repeated three times with 7 and 14 days interval. The pattern of use of the above mentioned 

extracts and control was topical and it was injectable for ivermectin. Results of these 

treatments were observed after each treatment. The resulted data was recorded by 

examination of skin scrapings after each treatment through development of healthy skin and 

regrowth of hairs on the affected areas.  

 

3.5.1.3. Anti-scabies screening of plant extracts using in vivo experimental technique: 

Scabies affected animals were treated with 10 and 20% concentrations of 

methanolic extracts of  V. negundo, T. undulata, C. decidua, N. tobacum, M. azedarach  and 



74 
 

A. indica in saturated CH3OH were prepared through dilution method. The two 

concentrations (10 and 20%) of V. negundo, T. undulata, C. decidua, N. tobacum, M. 

azedarach and A. indica extract as well as ivermectin (reference compound) and the pure 

methyl alcohol (control) were applied separately on 40 each scabies positive buffalos, camels, 

dogs, goats and persons at one and two weeks interval, i.e. on1st, 7th, 14th and 28th day of 

experiment. The data were recorded on 7th, 14th, 28th and 35th day of each species.  

 

3.5.1.4. Statistical analysis: After appropriate transformations, the data were statistically 

analysed for analysis of variance (ANOVA) using a split plot design to determine critical 

different N. tobacum, T. undulata, C. decidua, N. tobacum, M. Azedarach,  A. Indica, 

ivermectin and controls (CD) values among all treatments and concentrations. The difference 

of two means between treatments and concentrations exceeding CD values of control were 

significant at 5% level (Snedecor and Cochran., 1968).  

 
3.6.1. Haematological study: For haematological study blood sample from three groups each 

of scabies infested and one control group of buffalo calves, camels, dogs, goats as well as 

human were collected in three replicates at four occasions with one and two weeks intervals. 

Each group was comprised of 10 individuals naturally infested with S. scabiei and all were 

selected irrespective of the age, sex and breed. Haematological parameters were estimated 

using the Vet-5 Haematology Analyzer (Danan Electronics Inc., Dallas, TX, USA), which is 

an automated system based on the impedance blood counter principal (Pratt., 1992).Using 

this automated analyzer the values for Red blood cells (RBC), Packed Cell volume (PCV), 

Haemoglobin (Hb), Mean corpuscular volume (MCV) and Total White blood cells (TWC) 

were estimated. The Mean corpuscular haemoglobin (MCH), Mean corpuscular haemoglobin 

concentration (MCHC) and Haematocrit (HCT) values were calculated using the formula of 

Mills and Valli (1988). The total leukocytic count (TLC) and differential leukocytic count 
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(DLC) was conducted for evaluation of Eosinophils, and Lymphocytes. 

  

3.6.1.1. Apparatus and Chemicals:  

1. Beju Bottles--------------------------------- 04 Nos. 

2. Beakers--------------------------------------  20 Nos. 

3. Glass slides---------------------------------- 05 boxes. 

4. Disposable syringes (10 ml) --------------100 Nos. 

5. Haemocytometer-------------------------04 Nos. 

6. Inverted microscope -------------------- 02 Nos. 

7. Leukocyte diluents---------------------- 300 ml. 

8. Wright's Stain---------------------------- 300 ml 

9. Cedar Wood Oil-------------------------- 50 ml 

10.  Xylol ------------------------------------ 01 litre.   

11. Micropipettes----------------------------04 Nos. 

12. Manual pipettes------------------------10 Nos. 

13. Vet-5 Haematology Analyzer ------- 01 No. 

 

3.6.1.2. Preparation of Materials: All Beju bottles, Micropipettes, Pipettes, Slides and 

beakers etc. were washed in hot water with detergent, rinsed thoroughly with distilled water, 

washed with acetones and then dried in hot air oven for 30 minutes at 200 ºC every time 

before use. The glass slides were placed in alcohol and dried with a clean soft cloth. 

Haemocytometer, Neubauer chamber, covers slips were rinsed with distilled water, dried with 

a clean soft muslin cloth. The automated Haemanalyzer (Danan Electronics Inc., Dallas, TX, 

USA) was run before use for checking its estimated results in normal control animals.  
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3.6.1.2.1. Collection of Blood: The scabies positive animals were kept inside their respective 

animal shades and farm on formal request to the animal owners and human individuals were 

prepared voluntarily for the trial of blood collection. Blood from animals and humans were 

taken in the standing position taking help of an assistant. The animals were restrained 

properly so that it cannot kick or bite. Thumb was put on Jugular vein, cephalic or cephenous 

vein to make it prominent (Oscar., 1965). With the help of 10 ml sterilized disposable syringe 

8-10 ml of blood was taken in three replicates. To the place of injection swab soaked with 

methylated spirit was placed for 2 minutes in order to stop bleeding. For making a blood 

smear 2 drops of blood were ejected on a clean dry glass slide to evaluate the differential 

leukocytic counts. The remaining blood was discharged into Beju bottle having few drops of 

1% EDTA (Anticoagulant) and mixed by gentle shaking. The samples collected were brought 

to the laboratory and stored in refrigerator at 4 ºC for further use. The samples were identified 

by labelling the Beju bottles with the number of animal or name of the owner. The total 

leukocytic count and differential leukocytic count were carried out for every animal species 

and human separately. 

  

3.6.1.3. Total Leukocytic Count (TLC): Total leukocytic count was performed adapting the 

method described by Benjamin (1978). The apparatus used for total leukocytic count was 

comprised of improved Neubauer counting chamber and thoma leukocyte diluting pipette. 

Leukocyte diluting fluid was prepared as follows: glacial Acetic acid 2 ml, gention Violet 

(1% aqueous) 1ml and distilled water 100 ml. Blood was filled up to 0.5 mark in the Thoma 

leukocyte diluting pipette. Diluting fluid was sucked into the same pipette and was grasped 

horizontally between the thumb and middle finger. Gentle shaking to the pipette for 3 

minutes was given by a simple wrist movement following the curve of a 

quarter circles. Cover glass was placed on the supporting wells of the counting chamber. First 
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two or three drops from the pipette were discarded. A drop of the content in the pipette was 

then touched to the space between the counting chamber and the cover glass and allowed to 

remain for one minute for erythrocyte lysis and for leukocytes to settle down. 

The filled chamber was then examined under the low power (X10) of the microscope and the 

leukocytes in the 4 large squares (64 small squares) located on each corner of the ruled area 

were counted. The averages of the three counting were taken. The calculations were made as 

under:  

Total leukocytes micro litre = Sum of cells counted in 4 corner squares x 50 

3.6.1.4. Differential Leukocytic Count (DLC):  Differential leukocytic counts were made 

on the blood films stained by Wright’s procedure.  For this purpose a drop of blood was 

put directly on a clean grease free glass slide. Another glass slide with an even unchipped 

edge was taken as spreader slide. Blood was put on one side of the glass slide close to central 

line about 2 centimetres from the end. The spreader was placed in front of the drop and then 

slowly brought back, till it touched the drop of blood held at an angle of about 45º and was 

pushed forward with a steady, even motion, thus making a uniformly thin blood 

film. This film was dried in the air.  

3.6.1.5. Method of staining with Wright's Stain 

(i) Wright’s stain solution was poured on the dried blood smear so that it covered the smear  

completely and was allowed to stand for 1 to 3 minutes. 

(ii) Equal amount of buffered distilled water of "Neutral" water (Ph 6.6 to 6.8) was added to  

the slide surface distributing it over the entire smear and care was taken that the solution did  

not run over the edge. 

(iii) The mixture was given rest time for 3 to 5 minutes. A metallic crust should appear green. 

The Wright’s stain and water were mixed evenly by blowing gently on the slide surface. 

(iv) After 5 minutes the slide was washed gently with tap water to remove the excessive stain 
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and metallic crust. The stain was washed thoroughly but over washing was avoided as it can 

decrease the stain. 

(v) The stain was wiped from the back of the wet slide or the cover glass with cleaning  

blotting paper tissue. 

(vi) The slide was dried by standing the slide on and or waved gently in the air. 

(vii) The slide was observed under oil immersion lense (100 X) by placing a drop of cedar  

wood oil on stained smear and then leukocytes were counted. 

 

3.6.1.6. Statistical analysis: After getting the reading, the data were statistically analysed for 

analysis of variance (ANOVA) using a completely randomised block design to determine 

critical different effects of period or time after infection of buffalo-calves, camels, dogs, goats 

and human with that of controls  healthy individuals (CD) values  among  all treatments. The 

difference of two means between treatments exceeding CD values of control were significant 

at 5% level (Snedecor and Cochran., 1968). 

 

3.7.1. Zoonotic study: For the evaluation of zoonotic efficiency of S. scabiei strains among  

humans and different animals, a history of human dealing with the respective animals for  

detailed information was taken.  

 

3.7.1.1 Zoonotic study of S. scabiei var. Canis: Taking in consideration the above study 300 

families keeping scabies infested dogs were visited. Data for clinical signs of scabies 

suspected individuals having close association with the infested dogs were recorded prior to 

verification through skin scrapings method. All the scabietic individuals suspected on the 

bases of clinical signs were subjected to skin scrapings method for confirmation. The 
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criterion for identifying the scabies infested individuals was based on the presence of itching 

complaint, disruption of skin due to persistent scratching.  

 

3.7.1.2 Zoonotic study of S. scabiei var. cameli: Keeping in view the above study 150 camel 

drivers keeping scabies infested camels were interviewed about the problems of itching and 

scab formations on their bodies as well as about their camel behaviours. Data for clinically 

suspected individuals having close association with the infested camels were recorded prior 

to verification through skin scrapings method. All the scabietic individuals suspected by 

clinical signs were subjected to skin scrapings method for confirmation. The scale for 

identifying the scabies infested individuals was based on the presence of itching complaint, 

disruption of skin due to persistent scratching as well as confirmation through microscopic 

examination of skin scrapings.  

 

3.7.1.3 Zoonotic study of S. scabiei var. bubalis: To get information regarding the 

evaluation of the above study 150 dairy man and woman dealing with scabies positive buffalo 

calves were interviewed. Data for clinical signs of scabies suspected dairy men and women 

were recorded prior to verification through skin scrapings method. The entire scabietic dairy 

dealing individuals suspected due to clinical signs were subjected to skin scrapings method 

for confirmation. The criteria for identifying the scabies infested individuals were based on 

the footings as described for camels.  

3.7.1.4 Zoonotic study of S. scabiei var. caprae: One fifty nomadic persons keeping scabies 

infested goats were visited. Data for clinical signs of scabies suspected individuals and the 

goats was recorded prior to verification through skin scrapings method. The individuals 

suspected for scabies were subjected to skin scrapings method for confirmation. The scale for 

identifying the scabies infested individuals was based on the presence of itching, 
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deterioration of skin due to alopecia due to persistent rubbing and finally confirmation 

through microscopic examination of skin scrapings. 

  

EXPERIMENTAL TRIALS  

(A) Experimental trial for transfer of S. scabiei var. canis to buffalo-calves: A total of 

500 live S. scabiei var. canis collected through skin scrapings using distilled water from 

scabies infested dogs were taken and examined with 100-250X magnification for 

differentiation from other related species of mites (Baker., 1999 and Argenziano et al., 1997) 

and were confirmed as S. scabiei . Later on 250 mites were pipetted into a vial and were 

syringed onto the back of the 20 healthy buffalo-calves in short possible time (usually within 

an hour). For control purpose 5 no. of healthy buffalo calves were maintained in a separate 

shed being not challenged with S. Scabiei var. canis mites. 

 

(B) Experimental trial for transfer of S. scabiei var. bubalis to goats. 

 A total of 250 live S. scabiei var. bubalis collected through skin scrapings using distilled 

water from scabies infested buffalo-calves were taken and examined with 100-250X 

magnification and were differentiated from other species of mites (Baker., 1999 and 

Argenziano et al., 1997). Two hundred collected mites were pipetted into a vial and syringed 

onto the back of the 20 healthy goats within two hours. For control purpose 5 no. of healthy 

goats were maintained in a separate shed being not challenged with S. Scabiei var. bubalis 

mites. 

 

 (C) Experimental trial for transfer of S. scabiei var. cameli to dogs. A total of 400 live S. 

scabiei var. cameli collected through skin scrapings using distilled water from scabies 

infested Dromedary camels were taken and examined with 100- 250X magnification for 
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confirmation and were confirmed (Baker., 1999 and Argenziano  et al., 1997). Two hundred 

and fifty mites were pipetted into a vial and syringed onto the back of the 20 healthy dogs as 

soon as possible. For control purpose 5 no. of healthy dogs were maintained in a separate 

shed being not challenged with S. scabiei var. cameli mites. 

 

(D) Experimental trial for transfer of S. scabiei var. caprae to camels. A total of 150 live 

S. scabiei var. caprae collected through skin scrapings using distilled water from scabies 

infested Goats were taken and examined with 100-250X magnification for confirmation 

whether it was S. scabiei and were confirmed using morphological key (Baker., 1999 and 

Argenziano  et al., 1997). One hundred mites were pipetted into a vial and syringed onto the 

back of the 20 healthy camels within an hour). For control purpose 5 no. of healthy camels 

were maintained in a separate shed being not challenged with S. scabiei var. caprae mites. 
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CHAPTER 4                                                       

                                                             RESULTS 

Dera Ismail Khan, Tank, Lakki Marwat, Bannu, Karak and Kohat are closely located 

districts in the Khyber Pakhtunkhwa province of Pakistan, collectively known as Southern 

districts in Khyber Pakhtunkhwa. This area of Khyber Pakhtunkhwa is possessed with non 

irrigated rainfed land except some areas of district Dera Ismail Khan having facilities of 

irrigation with canal water. The vast population of my project area was not only including 

individuals but was also possessing heavy livestock population. In the region people live in 

rural areas and depend upon agriculture and livestock for their livelihood. These districts 

have similar weather conditions around the year as evident from their adjacent location (Fig-

A). 

 

 

 

 

 

 

 

 

 

 

 

Fig- A: Map of Southern districts of Khyber Pakhtunkhwa with adjacent borders (self 
prepared). 
 
The prevalence of S. scabiei infestation in these areas was high due to favorable humidity and 

rainy conditions, particularly during winter months of a year. The study was conducted in the 
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winter, spring, summer and autumn seasons in the year 2009 and 2010. Average temperature 

and humidity levels during this particular study period recorded were 18-22 ºC and 70-80% 

in winter, 28-35 ºC and 50-60% in autumn, 35-45 ºC and 30-40% in summer, 25-33 ºC and 

45-55% in spring season respectively(Table-1).   

Table-1: Season wise temperature and humidity in the study area. 
Seasons Temperature (ºC) Humidity 
Winter 18-22 ºC 70-80% 
Autumn 28-35 ºC 50-60% 
Summer 35-45 ºC 30-40% 
Spring 25-33 ºC 45-55% 

 

4.1.1. Identification of S. scabiei and its load evaluation 

One hundred and fifty buffalo calves, 300 dogs, 320 camels, 150 goats and 1250 

peoples were examined for collection of S. scabiei from different areas of Southern districts 

of Khyber Pakhtunkhwa throughout the study period i.e. November, 2009 to October, 2010. 

Identification of mites was made after preparation of permanent mounts through using 

Hoyer,s solution and observing the mite under microscope. On the bases of morphological 

characteristics and taxonomical studies given by Harry D. Pratt., 1963 and Soulsby., 1982; 

the following strains of S. scabiei with respect to the infested individuals were identified. 

1. S. scabiei var. hominis (Human) 

2. S. scabiei var. canis (Dog) 

3. S. scabiei var. camelis (Camel) 

4. S. scabiei var. bubalis/bovis (Bovine) 

5. S. scabiei var. caprae (Goat) 

According to the reference given by Souls by, 1982 S. scabiei is classified as under. 

Phylum                                       Arthropoda 
Class                                           Arachnida     
Order                                          Acarina 
Sub-order                                    Sarcopteformes 
Genus                                         Sarcoptes 
Species                                       S. scabiei   
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4.1.1.1 General characteristics of S. scabiei 

S. scabiei belongs to group Astigmata (order Acariformes, suborder Sarcopteformes) 

(O’Connor B, 1982). S. scabiei is recognized by having an oval, ventrally flattened and 

dorsally convex tortoise like body, stout dorsal setae, numerous cuticular spines and have 

transversely cuticular striations. 
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Plate-9: Sketch of Sarcoptes scabiei (Google) 

 

Sexual differentiation in the  morphology of S. scabiei 

No Male Female
1 
 

The male mite of S. scabiei had a pair 
of copulatory sucker. 

The female mite has an external copulatory 
papilla of the bursa copulatrix on the 
posterior idiosoma anterior to the posterior 
dorsal anal opening. Anteriorly it has dark 
brown capitulum with clear posterior look. 

2 
 
 

The average size of male measured 
was about two third the size of 
female having 210-265µm length and 
158-210µm width.  

The average size of female measured was 
350-475µm long and 255-350µm wide.  

3 
 
 
 
 
 

The male has epimers (the chitinous 
extension of leg coxae) which are 
prominent and those of 1st and 2nd 
pairs are joined together to form a 
rod while the epimers of 3rd and 4th 
pairs are fused to form a lateral bar. 
 

In case of female mite the L3 and L4 did 
not end in suckers but terminated in the 
form of bristle. However pedicles large and 
unsegmented were present on the tarsi of 
these mites. 
 

4 
 
 
 
 

The tarsus of 1st, 2nd legs and 
tibiotarsus of 4th leg bears a stalked 
empodium that ends in bell shaped 
suckers. Leg-3 of male terminates in 
long setae.  

The tarsus of 1st, 2nd legs bears a stalked 
empodium that ends in broad pad shaped 
suckers. Leg-3 and leg-4 of female 
terminates in long setae. 
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5 
 

Tarsus of leg-1, leg-2 and tibiotarsus 
of leg-3 bears two spur like claws. 
Tibiotarsus-4 bears one spur like 
claw. 
 

Tarsus of leg-1, leg-2 and tibiotarsus of 
leg-3 bears two spur like claws. 
Tibiotarsus-4 bears two spur like claw. 
 

6 
 
 

The anterior stubby legs extend 
beyond the anterior lateral margin of 
the propodosoms.  
 

The anterior stubby legs extend beyond the 
anterior lateral margin of the propodosoms. 
 

7  Five pairs of dorsal setae, five pairs 
of lateral setae and anterior pairs of 
internal and external setae are present 
on dorsal surface. 
 

Five pairs of dorsal setae, five pairs of 
lateral setae and anterior pairs of internal 
and external setae are present on dorsal 
surface. 
 

8 The internal scapular and the first 
dorsal and lateral setae are lamellate. 
Anterior, medial and posterior genital 
setae are present. Male had dental 
spine having short pointed ends. Two 
long bristles are present on the 
posterior margin of the body and the 
dorsal surface of podosoma bears two 
vertical setae. The posterior margin 
of abdomen was not bilobed.  
 

The internal scapular and the first dorsal 
and lateral setae are lamellate. Anterior and 
posterior genital setae are present along 
with pair of posterior copulatory tubercle. 
It was bearing on either side of midline, 
anteriorly three short spines and posteriorly 
six long spines having bifid tips. Hairs 
were present on whole body. Its dorsal 
surface has folds and grooves which were 
transverse in position along with numerous 
triangular scales. 

 

Plate-10: Female S. scabiei, (A)one without eggs and the other (B) with eggs. 
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Plate-11: Male S. scabiei mites collected from scabietic individuals (Google Source) 

 

4.1.1.2 Morphological characteristics of S. scabiei var. bubalis. 

The S. scabiei var. bubalis collected from infested buffalo-calves were bearing same 

difference regarding their sex wise dissimilarity as given in general comparison table. 

However the average size  of S. scabiei var. bubalis measured  was 205-250µm in length and 

165-206µm in width for male and 315-390µm long and 250-320µm broad in case of female 

S. scabiei var. bubalis. 

 

4.1.1.3 Morphological characteristics of S. scabiei var. cameli.  

The S. scabiei var. cameli isolated from scabies positive camels were having differences 

regarding their sexual diversity in similar way as given in general comparison table. However 

their size measured in male S. scabiei var. cameli was 180-245µm in length and 145-195µm 

in width and the size of female S. scabiei var. cameli measured was 350- 475µm long and 

255-350µm wide.  

 

4.1.1.4 Morphological characteristics of S. scabiei var. canis  

 The S. scabiei var. canis collected from dogs infested with S. scabiei mites were bearing 

same difference regarding their sex wise variation as given in general comparison table. 
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However their size measured was 210-244µm length and 155-195µm width for male S. 

scabiei var. canis and 290-370 µm long and 235-300µm wide in case of female S. scabiei var 

canis.  

 

4.1.1.5 Morphological characteristics of S. scabiei var. caprae 

 The S. scabiei var. caprae obtained from scabies infested goats were bearing same difference 

regarding their sexual disparity as given in general comparison table. However their size 

measured was 190-220µm length and 145-180µm width for male S. scabiei var. caprae and 

302-372µm long and 232-302µm wide in case of female S. scabiei var. caprae.  

 

4.1.1.6 Morphological characteristics of S. scabiei var. hominis   

The S .scabiei var. hominis isolated from infested human were bearing same difference 

regarding their sex wise dissimilarity as given in general comparison table. However their 

size measured was 213-285µm in length and 160-208µm in width for male S. scabiei var. 

hominis and 300-500µm long and 230-410µm wide in case of female S. scabiei var hominis. 

 

Plate-12: (Left) S. scabiei var. hominis collected from human scabies lesions and 
(Right) House dust mite collected from carpets (Google Source).  
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4.1.2. Prevalence of S. scabiei 

4.1.2.1. Seasonal prevalence of S. scabiei 

In all the districts, S. scabiei infestation was found more prevalent in the winter 

season. Prevalence of S. scabiei mites in dogs at 44% followed by camels at 20%, humans at 

15.9%, buffalo calves at 15% and goats at 8.3% was highest in winter season., While its 

prevalence in dogs at 10.7% followed by camels at 10 %, buffalo calves at 8%, humans at 

5.8% and goat at 5.3% was lowest in summer (Fig-I (a, b, c, d, e). The overall average 

prevalence throughout the four seasons recorded was 7.3% in buffalo calves followed by 

14.06% in camels, 18.3% in dogs, 5.3% in goats and 8.72% in humans (Fig-II).   

 

 

Fig-I: Seasonal Prevalence (percent infection) of S. scabiei infestation in buffalo calves, camels,     
           dogs, goats and human evident in Figs-(Ia-Ie, respectively). Each data set is the mean± two   
           standard errors taken from single replicate survey.  
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Fig-II: Overall prevalence (Percentage) of S. scabiei in Animals and People 

4.1.2.2. Age and Sex wise prevalence of S. scabiei 

The prevalence according to age recorded in buffalo-calves was 5.45% in 1-5 months age group, 

8.9% in 5-10 months age group and 8% in 10-12 months age group (Fig -III(a)., prevalence 

recorded in camels was 12.5% in 1-5 years age group, 12.7% in 5-10 years age group and 22% in 

10-15 years age group (Fig-III(b)., prevalence recorded in dogs was 17.7% in 1-5 years age 

group, 17.1% in 5-8 years age group and 20% in 8-10 years age group (Fig - III(c)., prevalence 

recorded in goats was 4% in 6-12 months age group, 6% in 12-24 months age group and 4% in 

24-30 months age group (Fig -III(d) and prevalence recorded in humans was 9.5% in 1-10 years 

age group,7.1% in 10-50 years age group and 11.5% in 50-above years age group (Fig -III(e). 

The prevalence according to sex was 11.1% in male and 5.2% in female in buffalo-calves (Fig-

III (a)., 13.6% in male and 14.23% in female in camels (Fig-III(b)., 11.7% in male and 32.63% 

in female in dogs (Fig-III(c)., 3.33% in male and 5.55% in female in goats (Fig-III(d) and 8.03% 

in male and 13.54% in female in humans (Fig-III(e).  
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FIG-III: Age and Sex wise prevalence (in percent) of scabies in buffalo-calves (graph-a),in 
camels (graph-b), in dogs (graph-c), in goats (graph-(d)  and in humans (graph-e).▄ indicates 
male and □ indicates female 
 
 



92 
 

 

      Plate-13: Scabies in bovine-calves infested with S. scabiei var bubalis 
                          (Photo taken at Bannu and karak on 25th September 2011).       

 

 

 

    Plate-14: Scabies in camels infested with S. scabiei var. cameli  
                       (Photo  taken at Lakki Marwat on 17th April, 2011). 
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           Plate-15: Scabies in dogs infested with S. scabiei var canis 
                          (Photo taken at Karak  on 20th July, 2011) 
 

         Plate-16: Scabies in goat infested with S. scabiei var caprae 
                       (Photo taken at D.I.Khan on 3rd April 2011) 

 
           Plate-17: Scabies lesions in human infested with S. scabiei var. hominis  
                                             (Photo taken at Domel Bannu on 24th August 2011) 
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4.1.3.1. Zoonotic potential of S. scabiei strains 

The zoonotic potential of the S. scabiei var. cameli observed in humans was at 15% 

followed by that of S. scabiei var. canis affecting the humans was at 23%. Regarding 

zoonotic potential of S. scabiei var. bubalis and S. scabiei var. caprae, both has shown its 

zoonotic efficiency to affect 2% humans in those having close association with the infested 

animals under natural condition (Fig-IV).                                      

 

         Fig-IV: - Zoonotic efficiency of different scabietic animal species    

 

Experimental trial-1. Ten days post-exposure (PE) a crusting red papule 0.5 cm in diameter 

was observed on the rump of the two out of 20 buffalo-calves. The size increased to 1.3 cm 

by day 20 post exposure. The rump region became alopecic on day 14 after exposure. 

Through skin scrappings on day 15 of the affected region of buffalo-calves it was confirmed 

to be infested with S. Scabiei var. canis. After 28th day the lesions became disappeared but 

constant itching was noted in the experimentally infested buffalo-calves. The remaining 

buffalo-calves were found healthy and through skin scrappings on day 15 dead mites were 

found. The experimental transfer of S. scabiei of dog origin resulted in having 10% zoonotic 
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potential towards buffalo-calves.All the control animals remained healthy till last day of 

experiment. 

 

Experimental trial-2. Eight days post-exposure (PE) small vesicles having 0.2 cm size in 

diameter were observed on wither area of 4 out of 20 healthy goats. The size increased to 

0.85 cm by day 15 after exposure. The wither region became alopecic on day 14 after 

exposure. On day 21st it also affected the ear and neck region. Through skin scrappings of the 

affected region of goats it was confirmed to be infested with S. scabiei var. bubalis. After 28th 

day the lesions became weakened and on 35th day there was diminishing of lesions but 

constant itching was observed in the experimentally infested goats. Through skin scrappings 

on day 15 the remaining goats showed healthy status and dead mites were identified to be 

present. The experimental transfer of S. scabiei of buffalo-calves origin resulted in having 

20% zoonotic potential towards goats. All the control animals remained healthy till last day 

of experiment. 

 

Experimental trial-3. Ten days post-exposure (PE) vesicles with scratched red papule 0.2-

0.5 cm in diameter were observed on the pubic region, tail and ears of the 5 experimental 

dogs out of 20 experimental dogs. The size of the vesicles and papules increased from 0.8 to 

1.1 cm by day 20 exposure. The pubic region became necrotic and gangrenous lesions were 

recorded on tail and ears on day 14 exposure. Through skin scrappings of the affected region 

of dogs it was verified to be infested with S. scabiei var.cameli. After 28th day the lesions 

became disappeared but constant itching and scab lesions became persistent in the 

experimentally infested dogs upto day 35. The remaining dogs were found healthy and 

through skin scrappings on day 15 dead mites were observed under microscope. The 
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experimental transfer of S. scabiei of camels origin resulted in having 25% zoonotic potential 

towards dogs. All the control animals remained healthy till last day of experiment. 

 

Experimental trial-4. Twelve days post-exposure (PE) a crusting red vesicles with papules 

0.2-0.4 cm in diameter were observed on the rump, wither and pelvic region of  3 out of 20 

experimental camels. The size increased upto 0.5-1 cm by day 20 exposure. The rump and 

wither regions became alopecic on day 20 after exposure. Through skin scrappings of the 

affected region of camels it was seen to be infested with S. scabiei var.caprae. After 40th day 

the lesions became disappeared but constant itching was observed in the experimentally 

infested camels. The remaining camels were found healthy and through skin scrappings on 

day 15 dead mites were found under microscopic examination. The experimental transfer of 

S. scabiei of goats origin resulted in having 15% zoonotic potential towards camels. All the 

control animals remained healthy till last day of experiment. 

 
Table -A : Experimental transfer of S. scabiei of animal’s origin towards other animals. 
S. scabiei 
infested 
animals 

Experimen
tal animals 

Experimental animals No. 
(EAN) 

Transfer of S. 
scabiei 

accepted 
through (EAN) 

Transfer of S. 
scabiei rejected 
through (EAN) 

zoonotic 
potential 

(%) 

  Total Exposed control    
Dogs B-calves 25 20 5 2 18 10% 
B-calves Goats 25 20 5 4 16 20% 
Camels Dogs 25 20 5 5 15 25% 
Goats Camels 25 20 5 3 17 15% 
 

4.1.4: Haematological affect of scabies on Animals and Human 

Animals and human with chronic infestation of S. scabiei mite exhibited various 

changes in haematological parameters. 

4.1.4.1: Affect of scabies on White blood cells of Animals and Human: 

All the infested buffalo calves, camels, dogs, goats and humans exhibited an elevated 

level of White Blood Cells as evident from the below given Least square design( LSD) 
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comparison means tables., table-I (a) for Buffalo-calves, table-I(b) for Camels, table-I (c) for 

Dogs, table-I (d) for Goats, table-I (e) for Humans. All the means of treatment and weeks in 

buffalo calves, camels, dogs, goats and humans were significantly different as P-values in 

buffalo calves, camels, dogs, goats and humans for treatments and  weeks were (0.0306, 

0.000)., (0.000, 0.000)., (0.000, 0.000).,(0.000, 0.000) and (0.0172, 0.000) (Appendix-3/ 

Subepedix-10(a). As a group all the treatments and periodic readings (weeks group) for 

WBC,s were comparatively with higher values than control group and were highly significant 

(P < 0.05) (Table-1a-e). There are different groups of Treatment*Week. (A, B, etc), in which 

the means of Treatment*Week were significantly different from Control*Week groups (P 

<0.05). 

Table-I (a): LSD All-Pairwise Means with Comparisons Test of buffalo calves white 
blood cells for Treatment and weeks affected with S. scabiei.  

Treatment Weeks Mean 
W1 W2 W3 

T1(1st group) 15.100 g 18.667 de 21.667 ab 18.478 a 
T2(2nd   group) 15.100 g 18.667 de 21.333 bc 18.256 ab 
T3(3rd group) 15.100 g         20.000 cd 23.000 a 19.367 a 
Control 17.000 f 17.333 ef 17.000 f 17.111 b 
Mean 15.575 c 18.583 b 20.75 a  

All 3 means of weeks are significantly different from one another and control is significantly different 
from treatments. There are 7 groups (A, B, etc.) of Treatment*Week.in which the means of T*W are 
significantly different from C*W group. (The alphabets beside figures indicates their similarity and 
difference) 
 
Table-I(b): LSD All-Pairwise Means with Comparisons Test of camels white blood cells 
for Treatment and weeks affected with S. scabiei.   

Treatment Weeks Mean 
W1 W2 W3 

 T1(1st group) 19.400 d 24.000 c 27.000 a 23.467 a 
 T2(2nd   group) 19.400 d 24.000 c   26.000 ab 22.800 a 
 T3(3rd group) 19.400 d 23.000 c 25.333 b 22.578 a 
Control   9.000 e   9.000 e   9.000 e   9.000 b 
Mean 16.800 c 19.750 b 21.833 c  

All 3 means among week are significantly different from one another and control is significantly 
different from treatments. There are 5 groups (A, B, etc.) of Treatment*Week, in which the means of 
T*W are significantly different from C*W group. (The alphabets beside figures indicates their 
similarity and difference) 
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Table-I(c): LSD All-Pairwise means with comparisons test of dogs white blood cells for 
treatment and weeks affected with S. scabiei.   

Treatment Weeks Mean 
W1 W2 W3 

 T1(1st group) 18.100 c 21.667 b 24.667 a  21.478 a 
 T2(2nd   group) 18.100 c 22.000 b 25.000 a  21.700 a 
T3(3rd group) 18.100 c 21.667 b 24.667 a 21.478 a 
Control 10.000 d 10.000 d 10.000 d 10.000 b 
Mean 16.075 c 18.833 b  21.083 a  

All 3 means among week are significantly different from one another and control was significantly 
different from treatments. There are 4 groups (A, B, etc.) of Treatment*Week, in which the means of 
T*W are significantly different from C*W group. (The alphabets beside figures indicates their 
similarity and difference) 
 
Table-I(d): LSD All-Pairwise means with comparisons test of goats white blood cells for 
treatment and weeks affected with S. scabiei. 

Treatment Weeks Mean 
W1 W2 W3 

T1(1st group) 18.600 c 22.333 b 25.333 a 22.089 a
T2(2nd   group) 18.600 c 22.000 b 25.000 a 21.867 a 
T3(3rd group) 18.600 c 22.333 b 25.333 a 22.089 a 
Control   8.000 d   8.000 d   8.000 d    8.000 b 
Mean 15.950 c 18.667 b 20.917 a  

All 3 means among week are significantly different from one another and control was significantly 
different from treatments. There are 3 groups (A, B, etc.) of Treatment*Week, in which the means of 
T*W are significantly different from C*W group. (The alphabets beside figures indicates their 
similarity and difference) 
 
Table-I(e): LSD All-Pairwise means with comparisons test of humans white blood cells 
for treatment and weeks affected with S. scabiei. 

Treatment Weeks Mean 
W1 W2 W3 

 T1(1st group) 11.400 c 15.000 b 18.000 a 14.800 a 
 T2(2nd   group) 11.400 c 14.667 b 17.667 a 14.578 a 
T3(3rd group) 11.400 c 14.000 b 17.000 a 14.133 a 
Control 12.000 c 12.000 c 12.000 c 12.000 b 
Mean 11.550 c  13.917 b  16.167 a  

All 3 means among week are significantly different from one another and control was significantly 
different from treatments. There are 3 groups (A, B, etc.) of Treatment*Week, in which the means of 
T*W are significantly different from C*W group. (The alphabets beside figures indicates their 
similarity and difference) 
 

4.1.4.2: Affect of Scabies on red blood cells of animals and humans: 

  All the infested buffalo calves, camels, dogs, goats and humans developed anaemia as 

evident by reduced Red blood cells level as is given below, in comparison means tables., 

table-II (a) for Buffalo-calves, table-II(b) for Camels, table-II (c) for Dogs, table-II (d) for 

Goats, table-II (e) for Human. All the means of treatment and weeks in buffalo calves, 
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camels, dogs, goats and humans were significantly different as in buffalo calves, camels, 

dogs, goats and humans, P-values for treatments and weeks were 0.000 and 0.000(Appendix- 

Subepedix-9(a). Collectively all the treatments groups and weeks groups for RBC,s showed 

decreased level than control group and were highly significant (P < 0.05) (Table-1a-e). The 

different groups of Treatment*Week (A, B, etc.) exhibited significantly different levels of 

RBC,s  from Control*Week groups (P <0.05). 

Table-II (a): LSD All-Pairwise means with comparisons test of buffalo calves Red blood 
cells for treatment and weeks affected with S. scabiei. 

Treatment Weeks Mean 
W1 W2 W3  

 T1(1st group) 6.0700   b 5.666 c 4.900 d 5.5456 b 
 T2(2nd   group) 6.1267   b 5.633 c 4.866 d 5.5422 b 
 T3(3rd group) 6.1833   b 5.600 c  5.033 d 5.6056 b 
Control 7.0000  a 7.000 a        7.000 a 7.0000 a 
Mean 6.3450  a        5.975 b        5.450 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 4 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 
 
Table-II (b): LSD All-Pairwise means with comparisons test of camels Red blood cells 
for treatment and weeks affected with S. scabiei. 

Treatment Weeks Mean 

W1 W2 W3  
 T1(1st group) 6.9200 b 6.0333 e 5.0667 f 6.0067 b 
 T2(2nd   group) 6.4333 c   6.1333 de 5.1333 f     5.9000 b 
T3(3rd group)   6.4333 cd    6.3000 cde 5.3000 f 6.0111b 
Control 7.2600 a      7.2600 a 7.2600 a 7.2600 a 
Mean 6.7617 a 6.4317 b 5.6900 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 3 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 
Table-II(c): LSD All-Pairwise means with comparisons test of dogs Red blood cells for 
treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 4.5000 b 4.2333 b 3.5000 c 6.0000 a 
 T2(2nd   group) 4.5000 b 4.2667 b 3.7000 c 4.1556 b 
T3(3rd group) 4.5000 b 4.2000 b 3.7333 c 4.1444 b 

Control 6.0000 a 6.0000 a 6.0000 a 6.0000 a 
Mean 4.8750 a 4.6750 b 4.2333 c  

All 3 means among week are significantly different from one another .There is a significant pair wise 
differences between the means of treatment groups (T2,T3) and control . There are 3 groups (A, B, 
etc.) of Treatment*Week, in which the means of T*W are significantly different from C*W group. 
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Table-II (d): LSD All-Pairwise means with comparisons test of goats calves Red blood 
cells for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 6.690 b 6.000 c 5.000 d  5.897 b
 T2(2nd   group) 6.690 b 6.100 c 5.133 d  5.974 b 
T3(3rd group) 6.690 b 6.167 c  5.167 d  6.008 b 

Control    13.000 a     13.000 a      13.000 a     13.000 a 
Mean      8.267 a       7.816 b  7.075 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 4 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 
Table-II (e): LSD All-Pairwise means with comparisons test of humans Red blood cells 
for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 8.0600 c        7.333 d 6.8000 e 7.3978 b 

 T2(2nd   group) 8.0867 c 7.300 d 6.8000 e 7.3956 b 
T3(3rd group) 8.3667 b 7.400 d 6.7667 e 7.5111 b 

Control 9.0000 a 9.000 a 9.0000 a 9.0000 a 
Mean 8.3783 a  7.758 b       7.3417 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 5 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 

4.1.4.3: Affect of Scabies on haemoglobin level of animals and humans: 

   Buffalo calves, camels, dogs, goats and humans affected with scabies were anaemic 

due to reduction in the Haemoglobin level evident from the below LSD means tables., table-

III (a) for Buffalo-calves, table-III(b) for Camels, table-III (c) for Dogs, table-III (d) for 

Goats, table-III (e) for Human. All the means of treatment and weeks in buffalo calves, 

camels, dogs, goats and humans were significantly different as in buffalo calves, camels, 

dogs, goats and humans, as P-values for treatments and week were 0.000 and 

0.000(Appendix- Subepedix-8(a). Consequently all the treatments groups and week groups 

for RBC,s exhibited decreased level than control group and were highly significant (P < 0.05) 

(Table-1a-e). The different groups of Treatments*Weeks (A, B, etc.) in which the means of 

Treatments*Weeks (T*W)   were significantly different from Control*Weeks (C*W) groups 



101 
 

with P-value less than 0.05. 

Table-III (a): LSD All-Pairwise means with comparisons test of buffalo calves 
haemoglobin level for treatment and weeks affected with S. scabiei. 
Treatment Week                Mean 

W1 W2 W3  
 T1(1st group) 7.500 b 6.900 cd 6.000 ef 6.800 b 
 T2(2nd   group)   7.400 bc 6.600 de 5.333 f 6.444 b 
T3(3rd group)   7.400 bc 6.533 de 5.400 f 6.444 b 
Control     11.000 a     11.000 a 11.000 a     11.000 a 
Mean   8.325 a 7.758 b   6.933 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 6 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
  
Table-III (b): LSD All-Pairwise means with comparisons test of camels haemoglobin 
level for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 6.700 b 6.067 cde 5.167 f 5.978 b 
 T2(2nd   group)     6.533 bcd      5.933 e  4.467 g 5.644 b 
T3(3rd group)   6.633 bc 6.000 de       4.467 g  5.700 b
Control     11.000 a 11.000 a 11.000 a     11.000 a 
Mean       7.71a   7.250 b   6.275 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 7 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 
Table-III(c): LSD All-Pairwise means with comparisons test of dogs haemoglobin level 
for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 6.800 6.300 5.000 6.033   b 
 T2(2nd   group) 6.700 6.167 4.700 5.856   b 
T3(3rd group) 6.500 5.967 4.939 5.800   b 
Control 15.000 a 15.000 a 15.000 a 15.000  a 
Mean   8.750 a   8.358 b   7.408 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. The homogeneous group format can't 
be used because of the pattern of significant differences. 
          
Table-III (d): LSD All-Pairwise means with comparisons test of goats haemoglobin level 
for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group)   9.380 b 8.433 c 6.500 d 8.104 b 
 T2(2nd   group)   9.177 b 8.567 c 6.733 d 8.159 b 
T3(3rd group)    9.300  b 8.667 c 6.667 d 8.211 b 
Control 11.000 a     11.000 a      11.000 a 11.000 a 
Mean   9.714 a 9.166 b  7.725 c  
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All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 4 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group.  
      
Table-III (e): LSD All-Pairwise means with comparisons test of humans haemoglobin 
level for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 10.500   b 9.500    c 8.667     d 9.556   b 
 T2(2nd   group) 10.533   b 9.533    c 8.267     d 9.444   b 
T3(3rd group) 10.567   b 9.533    c 8.533     d 9.544   b 
Control 13.000  a 13.000  a 13.000  a 13.000  a 
Mean 11.150  a 10.392   b 9.617    c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 4 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 

4.1.4.4: Affect of Scabies on haematocrit values of animals and human: 

Scabies infested animals and human exhibited decreased level of haematocrat values. 

The infested buffalo calves, camels, dogs, goats and humans developed anaemia as apparent 

by reduced values of haematocrit  as is given below, in  comparison means tables., table-

IV(a) for Buffalo-calves, table-IV(b) for Camels, table-IV(c) for Dogs, table-IV(d) for Goats, 

table-IV(e) for Human. All the means of treatment and weeks in buffalo calves, camels, dogs, 

goats and humans are significantly different as in buffalo-calves, P-value for treatments and 

week is 0.027 and 0.000., in camels, dogs, goats and in humans P-value for treatments and  

week were 0.000(Appendix- Subepedix-7(a). Collectively all the treatments groups and 

periodic readings (weeks group) for HCT gave lower values than control group and were 

highly significant (P < 0.05) (Table-1a-e). There are different groups of Treatment*Week. (A, 

B, etc.), in which the means of Treatment*Week (T*W)   were significantly different from 

Control*Week (C*W) groups (P <0.05). 
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Table-IV (a): LSD All-Pairwise means with comparisons test of buffalo calves HCT 
level for treatment and weeks affected with S. scabiei. 

Treatment 
Week Mean 

W1 W2 W3  
 T1(1st group) 36.420 ab 33.000 de 29.000 fg 32.807 bc 
 T2(2nd   group) 35.000 bc 32.000 e 28.000 g 31.667 c 
T3(3rd group) 37.000 a 34.000 cd 30.000 f 33.667ab 
Control 35.000 bc 35.000 bc 35.000 bc 35.000 a 
Mean 35.855 a 33.500 b 30.500 c  

All 3 means among week are significantly different from one another. There is a significant  differences between 
the means of treatment groups(T1,T2) and control. There are 6 groups (A, B, etc.) of Treatment*Week, in which 
the means of T*W are significantly different from C*W group. 
 
Table-IV (b): LSD All-Pairwise means with comparisons test of camels HCT level for 
treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 31.780 28.333 24.333 50.000 a 
 T2(2nd   group) 32.333 29.333 25.333 29.000 b 
T3(3rd group) 32.333 29.333 25.333 29.000 b 
Control 50.000 50.000 50.000 28.149 b 
Mean     36.612 a    34.250 b     31.250 c  

All 3 means among week are significantly different from one another. There is no significant pairwise 
differences between the means of treatment groups and control. Replicate*Treatment*Week The homogeneous 
group format can't be used because of the pattern of significant differences. 
 
Table-IV(c): LSD All-Pairwise means with comparisons test of dogs HCT level for 
treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group)   27.000 bc 24.000 de 20.333 g 23.778   b 
 T2(2nd   group) 28.000 b 25.000 cd  21.000 fg 24.667   b 
T3(3rd group)   25.667 cd 22.667 ef 20.333 g 22.889   b 
Control 40.000 a 40.000 a 40.000 a 40.000  a 
Mean 30.167 a 27.917 b        25.417 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 7 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 
Table-IV (d): LSD All-Pairwise means with comparisons test of goats HCT level for 
treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 28.140 bc 25.000 ef 21.000 gh 24.713 bc 
 T2(2nd   group) 27.000 cd 24.000 f 20.000 h 23.667 c 
T3(3rd group) 29.000 b 26.000 de 22.000 g 25.667 b 
Control 35.000 a 35.000 a 35.000 a 25.667 b 
Mean 29.785 a 27.500 b 24.500 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 8 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
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Table-IV (e): LSD All-Pairwise means with comparisons test of humans HCT level for 
treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 42.360 b 39.000 c 35.000 d 38.787 b 
 T2(2nd   group) 41.000 b 38.000 c 34.000 d 37.667 b 
T3(3rd group) 41.333 b 38.333 c 34.333 d 38.000 b 
Control 70.000 a 70.000 a 70.000 a 70.000 a 
Mean 48.673 a 46.333 b 43.333 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control.  There are 5 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 

4.1.4.5: Affect of scabies on mean corpuscular volume of animals and human: 

Buffalo calves, goats and humans showed an increase level of mean corpuscular 

volume and camels exhibited unremarkable values evident from the given LSD comparison 

means tables., table-V (a) for Buffalo-calves, table-V(b) for Camels, table-V(c) for Goats, 

table-V(d) for Human. All the means of treatments and weeks in buffalo calves, goats and 

humans except treatment means in camels were significantly different from control. The P-

values in buffalo calves, camels, goats and humans among weeks were 0.000 and P-values 

among treatments in buffalo calves, goats and humans were significant having P < 0.05 

(Appendix- Subepedix-6(a). Collectively all the treatments versus control except camels and 

periodic readings (weeks group) for MCV have higher readings than control group and were 

highly significant (P < 0.05) (Table-1a-e). Different groups of Treatment*Week. (A,B, etc), 

means were significantly different from Control*Week (C*W) groups (P <0.05)..The dogs 

group was not entertained. 

Table-V (a):LSD All-Pairwise means with comparisons test of buffalo calves MCV level 
for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 67.100 a 62.000 bc 58.000 d 52.000 b 
 T2(2nd   group) 69.000 a 64.000 b 60.000 cd 52.000 b 
T3(3rd group) 68.000 a 63.000 b 59.000 d 62.367 a 
Control 52.000 e 52.000 e 52.000 e 52.000 b 
Mean 64.025 a 60.250 b 57.250 c  

All 3 means among week are significantly different from one another. There is a significant differences between 
the mean of treatment (T3 group) and control.  There are 5 groups (A, B, etc.) of Treatment*Week, in which the 
means of T*W are significantly different from C*W group. 
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Table-V (b): LSD All-Pairwise means with comparisons test of camels MCV level for 
treatment and weeks affected with S. scabiei. 

Treatment 
Week Mean 

W1 W2 W3  
 T1(1st group) 57.980 ab     52.667 cde 52.000 54.216  a 
 T2(2nd   group) 59.000 a     54.000 c 50.000 de 54.333  a 
T3(3rd group) 58.667 ab     53.667 cd 49.667 e 54.000  a 
Control 55.000 bc     55.000 bc 55.000 bc 55.000   a 
Mean 57.662 a     53.833 b 51.667 c  

All 3 means among week are significantly different from one another. There are no significant 
pairwise differences among the means of treatment. Replicate*Treatment and There are 5 groups (A, 
B, etc.) of Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 
Table-V(c): LSD All-Pairwise means with comparisons test of goats MCV level for 
treatment and weeks affected with S. scabiei. 

Treatment 
Week Mean 

W1 W2 W3  
 T1(1st group) 55.300  a 50.000    c 45.667  e 50.322  b         
 T2(2nd   group) 57.000  a 52.000   b 48.000 d 52.333  a        
T3(3rd group) 57.000  a 52.000   b         48.000 d         52.333  a 
Control 23.000  f         23.000   f 23.000 f 23.000  c 
Mean 48.075  a    44.250   b 41.167 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 6 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
        
Table-V (d): LSD All-Pairwise means with comparisons test of humans MCV level for 
treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 56.900 a 52.000 b 48.000 c      52.300 a 
 T2(2nd   group) 57.333 a 52.667 b 48.667 c 34.000 b 
T3(3rd group) 57.333 a 51.667 b 47.667 c 34.000 b 
Control 34.000 d 34.000 d 34.000 d 34.000 b 
Mean 51.392 a 47.583 b 44.583 c  

All 3 means among week are significantly different from one another. There are no significant 
pairwise differences among the means of treatment. Replicate*Treatment and There are 4 groups (A, 
B, etc.) of Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 

4.1.4.6: Affect of Scabies on mean corpuscular haemoglobin of animals and human:  

Scabies infested buffalo calves, camels, dogs, goats and humans developed anaemia 

as evident through decrease level of Mean corpuscular haemoglobin.  All the scabies infested 

animals and human has shown decreased level of MCH, given below in LSD comparison 

means tables, table-VI (a) for Buffalo-calves, table-VI (b) for Camels, table-VI (c) for Dogs, 

table-VI (d) for Goats, table-VI (e) for Humans. All the means of treatment and weeks in 
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buffalo calves, camels, dogs, goats and humans are significantly different as in buffalo 

calves, camels, dogs, P-values for treatments and weeks were 0.000 and 0.000., where as in 

goats, P-values for treatments and weeks were 0.0041 and 0.000, and in humans P-value for 

treatments and weeks were 0.0048 and 0.000(Appendix- Subepedix-5(a). Collectively all the 

treatment groups and weeks group readings for MCH has given lower values than control 

group and were highly significant (P < 0.05) (Table-1a-e). The groups of Treatment*Week 

(A, B, etc.) means were significantly different from Control*Week (C*W) (P <0.05). 

Table-VI (a): LSD All-Pairwise means with comparisons test of buffalo calves MCH 
level for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 12.350   b 9.460 c 8.533 d 10.114 b 
 T2(2nd   group) 11.977   b 9.287 c 8.287 d   9.850 b 
T3(3rd group) 11.983   b 9.297 c 8.287 d      9.856 b 
Control 16.000  a 16.000 a 16.000 a 16.000 a 
Mean 13.078  a 11.011 b 10.277 c  

All 3 means among week are significantly different from one another. There is a significant pairwise differences 
between the means of treatment groups and control.  There are 4 groups (A, B, etc.) of Treatment*Week, in 
which the means of T*W are significantly different from C*W group. 
 
Table-VI (b):LSD All-Pairwise means with comparisons test of camels MCH level for 
treatment and weeks affected with S. scabiei. 

Treatment Week Mean 

W1 W2 W3  
 T1(1st group) 13.333   b 10.500    c 8.167  d 10.667   b 
 T2(2nd   group) 13.533   b 10.200    c 8.300  d 10.678   b 
T3(3rd group) 13.433   b 10.400    c 8.400   d 10.744   b 
Control 20.000  a 20.000  a 20.000 a 20.000  a 
Mean 15.075  a 12.775   b 11.217 c  

All 3 means among week are significantly different from one another. There is a significant pairwise differences between the 
means of treatment groups and control.  There are 4 groups (A, B, etc.) of Treatment*Week, in which the means of T*W are 
significantly different from C*W group. 
Table-VI(c): LSD All-Pairwise means with comparisons test of dogs MCH level for 
treatment and weeks affected with S. scabiei. 

Treatment Week Mean 

W1 W2 W3  
 T1(1st group) 18.033 b 15.067 d 12.067 f 15.056 b 
 T2(2nd   group) 17.600 c 14.600 e 11.600 g 14.600 c 
T3(3rd group) 17.700 bc 14.700 de 11.700 fg 14.700 bc 
Control 25.000 a 25.000 a 25.000 a 25.000 a 
Mean 19.583 a 17.342 b 15.092 c  

All 3 means among week are significantly different from one another. There is a significant pairwise differences 
between the means of treatment groups and control. There are 3 groups (A, B, etc.) of Treatment*Week, in 
which the means of T*W are significantly different from C*W group. 
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Table-VI (d): LSD All-Pairwise means with comparisons test of goats MCH level for 
treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 7.1667 b 6.3333 cd 5.3333 e 6.2778 b 
 T2(2nd   group) 7.1667 b 6.3333 cd 5.3333 e 6.2778 b 
T3(3rd group) 6.8333 bc 5.9667 d 5.1333 e 5.9778 b 
Control 9.0000 a 9.0000 a 9.0000 a 9.0000 a 
Mean 7.5417 a 6.9083 b 6.2000 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 5 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
         
 
Table-VI (e): LSD All-Pairwise means with comparisons test of humans MCH level for 
treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 9.567 9.100 8.100 8.922 b 
 T2(2nd   group) 9.233 8.867 8.200 8.767 b 
T3(3rd group) 9.433 8.967 7.967 8.789 b 
Control 16.000 16.000 16.000 16.000 a 
Mean 11.058 a 10.733 b    10.067 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control.  Replicate*Treatment*Week .The 
homogeneous group format can't be used because of the pattern of significant differences. 
 

4.1.4.7. Affect of scabies on mean corpuscular haemoglobin concentration of individuals 
 

Anaemia appearance in scabies infested buffalo calves, camels, dogs, goats and 

humans was due to decrease level of Mean corpuscular haemoglobin concentration.  All the 

scabies infested animals has shown decreased level of MCHC, given below in comparison 

means tables., table-VII (a) for Buffalo-calves, table-VII(b) for Camels, table-VII (c) for 

Dogs, table-VII (d) for Goats. The LSD comparison means with P-values for treatments and 

weeks in buffalo calves, camels, dogs and goats were (0.0306, 0.000)., (0.000, 0.000)., 

(0.000, 0.000) and (0.0172 , 0.000) respectively (Appendix- Subepedix-4(a). Collectively all 

the treatments group and periodic readings (week’s group) for MCHC have given lower 

readings than control group and were highly significant (P < 0.05) (Table-1a-e). Various 

groups of Treatments*Weeks (A, B, etc), LSD means were significantly different from 

Control*Week (C*W) groups (P <0.05). 
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Table-VII (a): LSD All-Pairwise means with comparisons test of buffalo calves MCHC 
level for treatment and weeks affected with S. scabiei. 

Treatment 
Week Mean 

W1 W2 W3  
 T1(1st group) 22.867  bc 19.667 de 16.667 f 19.733 b 
 T2(2nd   group) 23.000  b 20.000 cd 17.000 ef 20.000 b 
T3(3rd group) 22.667  bc 19.667 de 16.667 f 19.667 b 
Control 34.000  a 34.000 a 34.000 a 34.000 a 
Mean 25.633  a 23.333 b 21.083 c  

All 3 means among week are significantly different from one another. There is a significant pairwise differences 
between the means of treatment groups and control.  There are 6 groups (A, B, etc.) of Treatment*Week, in 
which the means of T*W are significantly different from C*W group. 
 
Table-VII (b): LSD All-Pairwise means with comparisons test of camels MCHC level 
for treatment and weeks affected with S. scabiei. 

Treatment 
Week Mean 

W1 W2 W3  
 T1(1st group) 24.333   c     21.333 de       18.333 f 21.333   c 
 T2(2nd   group) 24.333  c     21.333 de       18.333 f 21.333    c 
T3(3rd group) 26.100   b     23.000 cd 20.000 ef 23.033    b 
Control 37.000  a     37.000 a 37.000 a 37.000  a 
Mean 27.942  a     25.667 b  23.417 c  

All 3 means among week are significantly different from one another. There is a significant pairwise differences 
between the means of treatment groups and control. There are 6 groups (A, B, etc.) of Treatment*Week, in 
which the means of T*W are significantly different from C*W group.  
   
Table-VII(c): LSD All-Pairwise means with comparisons test of dogs MCHC level for 
treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 16.533 bc 13.333 de 10.667 f 13.511 b 
 T2(2nd   group) 17.333 b 14.333 cd 11.333 ef 14.333 b 
T3(3rd group) 17.000 b 14.000 d 11.000 f 14.000 b 
Control 30.000 a 30.000 a 30.000 a 30.000 a 
Mean 20.217 a 17.917 b 15.750 c  

All 3 means among week are significantly different from one another. There is a significant pairwise differences 
between the means of treatment groups and control. There are 6 groups (A, B, etc.) of Treatment*Week, in 
which the means of T*W are significantly different from C*W group. 
                      
Table-VII (d): LSD All-Pairwise means with comparisons test of goats MCHC level for 
treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 16.333 abc 14.333 de 11.667 f 14.111 b 
 T2(2nd   group) 16.000 bcd 14.000 e 11.000 f 13.667 b 
T3(3rd group) 16.667 ab 14.667 cde 11.667 f 14.333 b 
Control 18.000 a  18.000 a 18.000 a 18.000 a 
Mean 16.750 a  15.250 b 13.083 c  

All 3 means among week are significantly different from one another. There is a significant pairwise differences 
between the means of treatment groups and control. There are 4 groups (A, B, etc.) of Treatment*Week, in 
which the means of T*W are significantly different from C*W group. 
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4.1.4.8: Affect of scabies on packed cells volume of animals and humans 

After evaluating scabietic buffalo calves, camels, dogs, goats and humans  the buffalo 

calves, dogs and humans exhibited lower values for packed cell volume given below in LSD 

comparison means tables, table-VIII (a) for buffalo-calves, table-VIII (b) for dogs and table-

VIII (c) for humans. All the means of treatment and weeks in buffalo calves, dogs and 

humans were significantly different as P-values for treatments and week in buffalo-calves 

were 0.0002 and 0.000 in dogs, P-values were 0.0001 and 0.000and in humans  the P-values 

were 0.002 and 0.000(Appendix- Subepedix-3(a).Collectively all the treatments groups and 

periodic readings (week groups) for PCV has presented lower values than control groups and 

are highly significant P <0.05). There are different groups of Treatment*Week. (A, B, etc.) 

having LSD means comparatively significant from Control*Week (C*W) groups (P <0.05). 

While the groups for Camels and Goats were not entertained. 

 
Table-VIII (a): LSD All-Pairwise means with comparisons test of buffalo calves PCV 
level for treatment and weeks affected with S. scabiei. 

Treatment 
Week Mean 

W1 W2 W3  
 T1(1st group) 33.000   b 28.000    c 23.000 d 28.000   b 
 T2(2nd   group) 34.000  ab 28.667   c 23.667 d 28.000   b 
T3(3rd group) 34.000  ab 28.667   c 23.667 d 28.778   b 
Control 35.000  a 35.000  a 35.000 a 35.000 a 
Mean 34.000  a 30.083   b 26.333 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 4 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 
Table-VIII (b): LSD All-Pairwise means with comparisons test of dogs PCV level for 
treatment and weeks affected with S. scabiei. 

Treatment 
Week Mean 

W1 W2 W3  
 T1(1st group) 41.000   b 36.000    c 31.000 d 36.000   b 
 T2(2nd   group) 42.000   b 36.667    c 31.667 d 36.778   b 
T3(3rd group) 41.667   b 36.667    c 31.667 d 36.667   b 
Control 45.000  a 45.000  a 45.000 a 45.000  a 
Mean 42.417  a 38.583   b 34.833 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 4 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
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Table-VIII (c): LSD All-Pairwise means with comparisons test of humans PCV level for 
treatment and weeks affected with S. scabiei. 

Treatment 
Week Mean 

W1 W2 W3  
 T1(1st group) 39.000  a 34.000 bc 25.667 d 32.889 b 
 T2(2nd   group) 37.333  ab 33.000 c 28.000 d 33.000 b 
T3(3rd group) 37.333  ab 32.333 c 27.333 d 32.333 b 
Control 41.000  a         41.000 a 41.000 a 41.000 a      
Mean 38.833  a 35.083 b 30.500 c  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 4 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 

4.1.4.9: Affect of scabies on eosinophil count of animals and human    

All the scabietic animals and human exhibited high rise in eosinophil levels and their 

differences in LSD comparison means tables., table-IX(a) for buffalo-calves, table-IX(b) for 

camels, table-IX(c) for dogs, table-IX(d) for goats, table-IX(e) for human has been given. All 

the means of treatment and weeks in buffalo calves, camels, dogs, goats and humans were 

significantly different as in all individuals P-values for treatments and weeks were 0.000, 

0.000(Appendix- Subepedix-2(a). Together all the treatments groups and periodic readings 

(week groups) for eosinophils has shown higher values than control groups and are highly 

significant (P <0.05). The groups of Treatment* Week (A, B, etc), LSD means were 

significantly different from Control*Week (C*W) groups (P <0.05). 

 

Table-IX (a): LSD All-Pairwise means with comparisons test of buffalo calves 
Eosinophil level for treatment and weeks affected with S. scabiei. 

Treatment 
Week        Mean 

W1 W2 W3  
 T1(1st group) 6.133 d 11.000 b 16.000 a 11.044 a 
 T2(2nd   group)   7.000 cd 10.000 b 15.667 a 10.889 a 
T3(3rd group) 8.000 c 11.000 b 15.667 a 11.556 a 
Control 3.000 e 3.000 e 3.000 e 3.000 b 
Mean 6.033 c 8.750 b 12.583 a  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 5 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 
 



111 
 

Table-IX (b): LSD All-Pairwise means with comparisons test of camels Eosinophil level 
for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 21.000  ef 26.000 cd 31.667 b 26.222 a 
 T2(2nd   group)    20.667  f 24.333  cde 33.333 ab 26.111 a 
T3(3rd group)  22.333 def 27.000 c 37.000 a 28.778 a 
Control 5.000 g 5.000 g 5.000  g 5.000  b 
Mean  17.250  c 20.583 b 26.750  a  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 7 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group.              
 
 
Table-IX(c): LSD All-Pairwise means with comparisons test of dogs Eosinophil level for 
treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 20.667 d   24.000 bc 29.000 a 24.000  a 
 T2(2nd   group)   20.000 de  23.000 c 29.333 a 24.111  a 
T3(3rd group) 20.667 d  25.000 b 28.667 a 24.778  a 
Control   5.000  f     5.000 f   5.000 f 5.000   b 
Mean 16.167 c   19.250 b 23.000 a  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 6 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group.    
 
Table-IX (d): LSD All-Pairwise means with comparisons test of goats Eosinophil level 
for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 10.933    c 16.000   b 21.000  a 15.978  a 
 T2(2nd   group) 11.000    c 16.000   b 21.000  a 16.000  a 
T3(3rd group) 11.333    c 16.000   b 21.000  a 16.111  a 
Control 3.000     d 3.000     d 3.000     d 3.000   b 
Mean 9.067    c 12.750   b 16.500  a  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 4 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 
Table-IX (e): LSD All-Pairwise means with comparisons test of humans Eosinophil level 
for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

 T1(1st group) 21.000    c 25.667   b 31.000  a 25.889  a 
 T2(2nd   group) 20.667    c 26.333   b 31.333  a 26.111  a 
T3(3rd group) 22.333    c 26.333   b 31.333  a 26.667  a 
Control 9.000     d 9.000     d 9.000     d 9.000   b 
Mean 18.250    c 21.833   b 25.667  a  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 4 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
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4.1.4.10: Affect of scabies on lymphocytes count of animals and humans 

Animals and human suffering from chronic scabies exhibited high rise in lymphocytes 

levels as evident from LSD comparison means tables., table-X(a) for buffalo-calves, table-

X(b) for camels, table-X(c) for dogs, table-X(d) for goats, table-X(e) for humans. All the 

means of treatment and weeks in buffalo calves, camels, dogs, goats and humans are 

significantly different as in buffalo calves, camels, dogs, goats and humans the P-values for 

treatments and  week were (0.0002, 0.0146)., (0.0124, 0.0149).,(0.000, 0.000),, (0.0003, 

0.0003) and (0.000, 0.000) respectively (Appendix- Subepedix-1(a). Jointly all the treatments 

groups and periodic readings (week groups) for Lymphocytes has given higher values than 

control groups and are highly significant P <0.05). All the groups of Treatment*Week (A,B 

etc.) LSD means were significantly different from Control*Week (C*W) group (P <0.05). 

 

Table-X (a): LSD All-Pairwise means with comparisons test of buffalo calves 
Lymphocytes level for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

T1(1st group) 77.067 b 82.333 ab 88.333 a 82.578 a 
T2(2nd   group) 82.667 ab 87.000 a 89.333 a 86.333 a 

T3(3rd group) 83.333 ab 84.333 ab 87.000 a 84.889 a 
Control 58.000 c 58.000 c 58.000 c 58.000 b 
Mean 75.267 b 77.917 ab 80.667 a  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 3 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group.         
         
Table-X (b): LSD All-Pairwise means with comparisons test of camels Lymphocytes 
level for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

T1(1st group)    69.000 abc 74.000 ab 83.000 a 75.333 a 
T2(2nd   group) 77.000 a 53.333 bc 86.000 a 79.000 a 
T3(3rd group) 76.333 a 77.667 a 83.000 a 79.000 a 

Control 49.000 c 49.000 c 49.000 c 49.000 b 
Mean 75.250 a 63.500 b 75.250 a  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 3 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group.        
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Table-X(c): LSD All-Pairwise means with comparisons test of dogs Lymphocytes level 
for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

T1(1st group) 34.400 e 50.667 bc 56.333 a 47.133 a 
T2(2nd   group) 38.667 de 49.000 c 54.667 ab 47.444 a 
T3(3rd group) 41.000 d 49.333 bc 51.667 abc 47.333 a 

Control 24.333 f 24.333 f 24.333 f 24.333 b 
Mean 34.60 c 43.333 b 46.750 a  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. There are 6 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 
 
Table-X (d):LSD All-Pairwise means with comparisons test of goats Lymphocytes  level 
for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

T1(1st group) 88.100 93.000 96.667 92.589  a 
T2(2nd   group) 89.667 91.667 95.333 92.222  a 
T3(3rd group) 92.333 92.000 96.333 93.556  a 

Control 51.667 51.667 51.667 51.667   b 
Mean 80.442   b 82.083   b 85.000  a  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control. Replicate*Treatment*Week .The 
homogeneous group format can't be used because of the pattern of significant differences. 
        
Table-X (e): LSD All-Pairwise means with comparisons test of humans Lymphocytes levels 
for treatment and weeks affected with S. scabiei. 

Treatment Week Mean 
W1 W2 W3  

T1(1st group) 51.867 d 56.333 bc 62.333 a 56.844 a 
T2(2nd   group) 53.000 cd 56.000 bc 62.000 a 57.000 a 
T3(3rd group) 55.000 cd 57.333 b 60.667 a 57.667 a 

Control 28.333 e 28.333 e 28.333 e 28.333 b 
Mean 47.050 c 49.500 b 53.333 a  

All 3 means among week are significantly different from one another. There is a significant pairwise 
differences between the means of treatment groups and control.  There are 5 groups (A, B, etc.) of 
Treatment*Week, in which the means of T*W are significantly different from C*W group. 
 

4.1.5.1: Miticidal effect of Azadirachta	indica			plant extract.  

It is evident from the data obtained (Table 4.5.1) that methanolic extract of A. indica 

with different concentrations and ivermectin were found effective when applied on the 

scabies lesions in different animals and human. The application of 10% and 20% methanolic 

extract of A. indica (topical use), ivermectin treatment  at 0.2mg/kg b.wt (subcutaneous use) 
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and topical use of 100% methanol (control) on scabies affected buffalos-calves on Day7, 

Day14,  Day28 and Day35 gave 9, 35, 53 and 45% protection by A. indica (10%)., 15, 54, 83 

and 63% protection by A. indica (20%)., 23, 59, 86 and 65% protection by ivermectin 

(0.2mg/kg b.wt s/c) and 2, 3, 0 and 3% protection by methanol (Table 4.5.1); protection 

observed in camels on Day7, Day14, Day28 and Day35 was 17, 43, 63 and 49% by10% A. 

indica ., 28, 59, 95 and 68%  by 20% A. indica ., 27, 57, 87 and 62% (ivermectin @0.2mg/kg 

b.wt s/c) and 0, 2, 0 and 2% (100% methanol) respectively(Table 4.5.1); In dogs on Day7, 

Day14, Day28, and Day35 protection observed was 13, 45, 65 and 37% protection by 10% A. 

indica ., 19, 63, 88 and 67% protection by 20% A. indica ., 17, 69, 85 and 65% protection by 

ivermectin treatment at 0.2mg/kg b.wt s/c  and 1, 2, 0 and 3% protection  by 100% methanol 

(Table 4.5.1); protection noted in goats on Day7, Day14, Day28, and Day35 was 7, 26, 45 

and 33% by 10% A. indica ., 13, 36, 78 and 59% by 20% A. indica ., 15, 39, 80 and 61% by 

ivermectin treatment at 0.2mg/kg b.wt s/c and 1, 1, 0 and 3% by 100% methanol (Table 

4.5.1); Whereas the protection observed in humans on Day7, Day14, Day28, and Day35 was 

15, 43, 65 and 53% by A. indica (10%)., 29, 50, 89 and 66% by A. indica (20%)., 22,54, 81 

and 60% by ivermectin (0.2mg/kg b.wt p/o) and 1, 2, 0 and 3% by methanol (100%) (Table 

4.5.1). The details excel sheet data can be traced at appedex-1 with Subepedix-1(g).  

Statistical analysis of the data obtained from the percent cure of the lesions through 

split plot design for accessing the comparisons between the means of treatments (10% A. 

indica, 20% A. indica, ivermectin and control) on buffalo calves, camels, dogs, goats and 

humans, it is obvious from the (Fig-1a-e) for LSD comparison means, that all the treatments 

exhibited their significant effect against scabies infested animals and humans (P < 0.05)., 

However the efficacy of 20% A. indica and ivermectin was more dominant than 10% A. 

indica. In humans, dogs and camels 20% A. indica exhibited better effect than ivermectin 
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while in the remaining individuals their effect was equally. All the treatment groups showed 

significant effect than control group (P<0.05). 

 
Table-4.5.1: Miticidal effect of different concentrations of Azadirachta indica methanolic 
extract in vivo 

Reading 
time 

Percent suspension 
(Azadirachta indica) 

B-
calves 

Camels Dogs Goats Human

1ST WEEK 

10 9 17 13 7 15 
20 15 28 19 13 29 

Ivermectin 23 27 17 15 22 
Control 2 0 1 1 1 

2ND WEEK 

10 35 43 45 26 43 
20 54 59 63 36 50 

Ivermectin 59 57 69 39 54 
Control 3 2 2 1 2 

4TH WEEK 

10 53 63 65 45 65 
20 83 95 88 78 89 

Ivermectin 86 87 85 80 81 
Control 0 0 0 0 0 

5TH  WEEK 

10 45 49 37 33 53 
20 63 68 67 59 66 

Ivermectin 65 62 65 61 60 
Control 3 2 3 3 3 

Note: The figures under the individual’s title indicate percent cure effect of the medicinal plants versus 
drug/conrol. 
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Fig-1(c) Fig-1(d)

 
Fig-1: Comparison Means of treatments with Azadirachta indica, Ivermectin and control in 
Buffalo calves, Camels, Dogs, Goats and Humans represented by( Figs:1a-1e, respectively). 
Each data set is the mean± two standard errors taken from three replicates treatments. 

4.1.5.2:  Miticidal effect of Capparis decidua plant extracts. 

It is clear from the data obtained (Table-4.5.2) that the C. decidua methanolic extract 

with different concentrations and ivermectin were found effective when exploited on the 

apparent lesions in different scabietic animals and human. The application of 10 and 20% 

methanolic extract of C. decidua (topical use), ivermectin treatment @0.2mg/kg b.wt 

(subcutaneous use) and topical use of 100% methanol (control) on scabies affected buffalos-

calves on Day7, Day14, Day28, and Day35 gave protection of 7, 33, 43 and 38% by 10% C. 

decidua., of 13, 44, 68 and 53% by 20% C. decidua., of 23, 59, 84 and 55% by ivermectin 

treatment @0.2mg/kg b.wt s/c  and of 1 ,1, 2 and 3% by 100% methanol (Table-4.5.2); 

protection observed in camels on Day7, Day7, Day14, Day28, and Day35 was 13, 39, 46 and 
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39% by (10% C. decidua)., 23, 41, 76 and 63% by (20% C. decidua)., 27,57, 81 and 65% by 

(ivermectin treatment @0.2mg/kg b.wt s/c) and 0, 1, 1, and 2% by (100% methanol) 

respectively(Table-4.5.2); In dogs on Day7, Day14, Day28, and Day35 protection observed 

was 9, 34, 42 and 34 by (10% C. decidua)., 13, 45,77 and 61% by (20% C. decidua)., 17, 49, 

83 and 58% by (ivermectin treatment @0.2mg/kg b.wt s/c) and 0,1,2 and 3% by (100% 

methanol) (Table-4.5.2); protection seen in goats on Day7, Day14, Day28, and Day35 was 

10, 24, 42  and 30% by (10% C. decidua)., 12, 32, 73 and 57% by (20% C. decidua)., 15, 39, 

85 and 61% by (ivermectin treatment @0.2mg/kg b.wt s/c) and 0, 0, 1 and 2% by (100% 

methanol) (Table-4.5.2); Whereas the protection observed in humans on Day7, Day14, 

Day28, and Day35 was 15, 39, 51 and 44% by (10% C. decidua)., 25, 45, 78 and 64% by 

(20% C. decidua).,  22,  54,  81 and 63% by (ivermectin treatment @0.2mg/kg b.wt p/o) and 

0, 1, 2, and 3% by ( (100% methanol)., (Table-4.5.2).  The details excel sheet data can be 

traced at appedex-1 with Subepedix-2(g). 

Statistical analysis of the percent cure data through split plot design to achieve the 

comparisons between the means of treatments (10% C. decidua, 20% C. decidua, ivermectin 

and control) on buffalo-calves, camels, dogs, goats and humans, it is obvious from the Fig-

2a-e, that all the treatments exhibited their significant effect against scabies infested animals 

and humans (P < 0.05)., However the efficacy of 20% C. decidua and Ivermectin was more 

dominant than 10% C. decidua. In human 20% C. decidua exhibited better effect than 

Ivermectin on 35th day while in the remaining individuals the Ivermectin was more effective 

than 20% and 10% C. decidua. All the treatment groups showed significant effect than 

control group (P<0.05). 
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Table-4.5.2:  Miticidal effect of different concentrations of C. decidua methanolic extract 
in vivo 
Reading 

time 
Percent suspension(C. 

decidua  methanolic extract) 
B-calves Camels Dogs Goats Human

1ST 

WEEK 

10 7 13 9 10 15 
20 13 23 13 12 25 

Ivermectin 23 27 17 15 22 

Control 0 0 0 0 0 

2ND 

WEEK 

10 33 39 34 24 39 
20 44 41 45 32 45 
Ivermectin 59 57 49 39 54 
Control 0 0 0 0 0 

4TH 

WEEK 

10 43 46 42 42 51 
20 68 76 77 73 78 
Ivermectin 84 81 83 85 81 
Control 0 0 0 0 0 

5TH  

WEEK 

10 38 39 34 30 44 
20 53 63 61 57 64 
Ivermectin 55 65 58 61 63 

Control 0 0 0 0 0 
Note: The figures under the individual’s title indicate percent cure effect of the medicinal plants versus 
drug/conrol. 
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Fig-2: Comparison Means of treatments with C. decidua, Ivermectin and control in  Buffalo calves, Camels, 
Dogs, Goats and Humans viz.( Fig2a-2e). Each data set is the mean± two standard errors taken from three 
replicates treatments. 
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4.1.5.3: Miticidal effect of Melia azedarach Linn plant extracts. 

It is obvious from the data obtained (Table-4.5.3) that the M. azedarach with different 

concentrations and ivermectin were found effective when used in animals and human infested 

with S. scabiei. The application of 10 and 20% methanolic extract of M. azedarach  (topical 

use), ivermectin treatment @0.2mg/kg b.wt (subcutaneous use) and topical use of 100% 

methanol (control) on scabies affected buffalos-calves on Day7, Day14, Day28, and Day35 

gave 9, 33, 49 and 34% protection by (10% M. azedarach )., 15, 49, 75 and 61% protection 

by (20% M. azedarach )., 21, 51, 83 and 68% protection by (20% M. azedarach )., 27, 57, 85 

and 69% protection by (ivermectin treatment @0.2mg/kg b.wt s/c) and 0, 0, 0 and 0% 

protection  by (100% methanol) respectively(Table-4.5.3); In dogs on Day7, Day14, Day28, 

and Day35 protection observed was 11, 37, 57 and 42% protection by (10% M. azedarach )., 

18, 54, 78 and 63% protection by (20% M. azedarach )., 17, 59, 85 and 67% protection by ( 

ivermectin treatment @0.2mg/kg b.wt s/c) and 0, 0, 0 and 0% protection by (100% methanol) 

(Table-4.5.3); protection seen in goats on Day7, Day14, Day28, and Day35 was 7, 22, 42 and 

29% by (10% M. azedarach ).,13, 35, 79 and 64% by (20% M. azedarach )., 17, 36, 80 and 

65% by( ivermectin treatment @0.2mg/kg b.wt s/c) and 0, 0, 0 and 0% by (100% methanol) 

(Table-4.5.3); Whereas the protection observed in humans on Day7, Day14, Day28, and 

Day35 was 12, 35, 58 and 43 by (10% M. azedarach )., 22, 46, 79 and 64% by (20% M. 

azedarach )., 19, 57, 83 and 67% by ( ivermectin treatment @0.2mg/kg b.wt p/o) and 0, 0, 0 

and 0% by (100% methanol)., (Table-4.5.3).The details excel sheet data can be traced at 

appedex-1 with Subepedix-3(g). 

Statistical analysis of the percent cure data was performed through split plot design to 

achieve the comparisons between the means of treatments (10% M. azedarach , 20% M. 

azedarach , ivermectin and control) on buffalo-calves, camels, dogs, goats and humans, it is 

obvious from the Fig-3a-e, that all the treatments exhibited their significant effect against 
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Scabies infested animals and humans (P < 0.05)., However the efficacy of 20% M. azedarach  

and Ivermectin was more dominant than 10% M. azedarach . All the treatment groups 

showed significant effect than control group (P<0.05). 

Table-4.5.3: Miticidal effect of M. azedarach methanolic extract in vivo 

Reading 
time 

Percent suspension(M. 
azedarach   methanolic 

extract) 

B-
calves 

Camels Dogs Goats Human 

1ST WEEK 

10 9 17 11 7 12 
20 15 21 18 13  
Ivermectin 22 27 17 17 19 
Control 0 0 0 0 0 

2ND 

WEEK 

10 33 39 37 22 35 
20 49 51 54 35 46 
Ivermectin 52 57 59 36 57 
Control 0 0 0 0 0 

4TH 

WEEK 

10 49 49 57 42 58 
20 75 83 78 79 79 
Ivermectin 84 85 85 80 83 
Control 0 0 0 0 0 

5TH  

WEEK 

10 34 35 42 29 43 
20 61 68 63 64 64 
Ivermectin 68 69 67 65 67 
Control 0 0 0 0 0 

Note: The figures under the individual’s title indicate percent cure effect of the medicinal plants versus 
drug/conrol. 
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Fig-3: Comparison Means of treatments with Melia azedarach, Ivermectin and control in Buffalo calves, 
Camels, Dogs, Goats and Humans viz.( Fig3a-3e). Each data set is the mean± two standard errors taken from 
three replicates treatments. 
 

4.1.5.4: Miticidal effect of Nicotiana tobacum plant extracts. 

It is obvious from the data obtained (Table-4.5.4) that the N. tobacum   with different 

concentrations and ivermectin were found useful when used in different animals and humans 

infested with S. scabiei. The application of 10% and 20% methanolic extract of N. tobacum   

(topical use), ivermectin treatment @0.2mg/kg b.wt (subcutaneous use) and topical use of 

100% methanol (control) on scabies affected buffalos-calves on Day7, Day14 Day28, and 

Day35 gave 9, 43, 60 and 45% protection by (10% N. tobacum)., 17, 54, 88 and 62% 
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@0.2mg/kg b.wt s/c) and 0, 0, 0 and 0% protection by(100% methanol) protection(Table-

4.5.4); protection observed in Camels on  Day7, Day14, Day28, and Day35 was 13, 38,71 

and 43% by  (10% N. tobacum)., 21, 51, 85 and 61% by (20% N. tobacum)., 20, 57, 86 and 

60% by (ivermectin treatment @0.2mg/kg b.wt s/c) and 0, 0, 0 and 0% by (100% methanol) 

respectively (Table-4.5.4); In dogs on Day7, Day14, Day28, and Day35 protection observed 

was 9, 46, 71 and 39% by (10% N. tobacum)., 15, 69, 85 and 63% by (20% N. tobacum)., 17, 

69, 86 and 63% by (ivermectin treatment @0.2mg/kg b.wt s/c) and 0, 0, 0 and 0% (100% 

methanol) (Table-4.5.4); protection seen in goats on Day7, Day14, Day28, and Day35 was 

10, 28, 56 and 41% by (10% N. tobacum).,16, 36, 89 and 65% by (20% N. tobacum)., 15, 39, 

83 and 62% by (ivermectin treatment @0.2mg/kg b.wt s/c) and 0, 0, 0 and 0% by (100% 

methanol) (Table-4.5.4); Whereas the protection observed in humans on  Day7, Day14, 

Day28, and Day35 was 19, 43, 64 and 40% by (10% N. tobacum)., 27, 52, 78 and 61% by 

(20% N. tobacum)., 22, 66, 80 and 62% by (ivermectin treatment @0.2mg/kg b.wt p/o) and 0, 

0, 0 and 0%(100% methanol)., (Table-4.5.4).The details excel sheet data can be traced at 

appedex-1 with Subepedix-4(g). 

Statistical analysis of the percent cure data was done through split plot design to 

achieve the comparisons between the means of treatments (10% N. tobacum  , 20% N. 

tobacum  , ivermectin and control) on buffalo-calves, camels, dogs, goats and humans, it is 

understandable from the Fig-4a-e, that all the treatments exhibited their significant effect 

against scabies infested animals and humans (P < 0.05)., However the efficacy of 20% N. 

tobacum   and Ivermectin was more dominant than 10% N. tobacum   and control group. In 

buffalo-calves, human, dogs and camels 20% N. tobacum and ivermectin were found equally 

effectual while in Goats 20% N. tobacum   exhibited better effect than ivermectin. All the 

treatment groups showed significant effect than control group (P<0.05). 
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Table-4.5.4: Miticidal effect of  N. tobacum  methanolic extract in vivo 
Reading 

time 
 Percent suspension (N. tobacum methanolic 
extract) B-calves Camels Dogs Goats Human 

1ST WEEK 

10 9 13 9 10 19 
20 17 21 15 16 27 

Ivermectin 23 20 17 15 22 
Control 0 0 0 0 0 

2ND WEEK 

10 43 38 46 28 43 
20 54 51 69 36 52 
Ivermectin 59 57 69 39 66 
Control 0 0 0 0 0 

4TH WEEK 

10 60 71 71 56 64 
20 88 85 85 89 78
Ivermectin 85 86 86 83 80 
Control 0 0 0 0 0 

5TH  WEEK 

10 45 43 39 41 40 
20 62 61 63 65 61 
Ivermectin 55 60 63 62 62 
Control 0 0 0 0 0 

Note: The figures under the individual’s title indicate percent cure effect of the medicinal plants versus 
drug/conrol. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
Fig-4: Comparison Means of treatments with   N. tobacum, ivermectin and control in buffalo calves, camels, 
dogs, goats and humans viz.( Fig4a-4e). Each data set is the mean± two standard errors taken from three 
replicates treatments. 
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4.1.5.5: Miticidal effect of Tecomela undulata plant extracts 

It is evident from the data obtained (Table-4.5.5) that T. undulata methanolic extract 

with different concentrations and ivermectin were found helpful in curing different animals 

and human infested with S. scabiei. The application of 10% and 20% methanolic extract of T. 

undulata (topical use), ivermectin treatment @0.2mg/kg b.wt (subcutaneous use) and topical 

use of 100% methanol (control) on scabies affected buffalos-calves  on Day7, Day14, Day28, 

and Day 35 gave 7, 26, 34 and 27% protection  by (10% T. undulata )., 13, 34, 44 and 34% 

protection by (20% T. undulata)., 23, 59, 69 and 68% protection by (ivermectin treatment 

@0.2mg/kg b.wt s/c) and 0, 0, 8 and 10% by (100% methanol) (Table-4.5.5); protection 

observed in camels on Day7, Day14, Day28, and Day35 was 15, 31, 37 and 30% by (10% T. 

undulata)., 25, 45, 54 and 45% by (20% T. undulata)., 27, 57, 56 and 69% by (ivermectin 

treatment @0.2mg/kg b.wt s/c) and 0, 0, 4,6 % by (100% methanol) protection (Table-4.5.5); 

In dogs on Day7, Day14, Day28, and Day35 protection observed was 9, 25, 32 and 25% by 

(10% T. undulata)., 15, 49, 58 and 49% by (20% T. undulata)., 17, 69, 71 and 72% by 

(ivermectin treatment @0.2mg/kg b.wt s/c) and 0, 0, 7 and 10% by (100% methanol) (Table-

4.5.5); protection seen in goats on Day7, Day14, Day28, and Day35 was 10, 20, 28 and 22% 

by (10% T. undulata)., 12, 22, 33 and 28% by (20% T. undulata)., 15, 39, 49 and 68% by ( 

ivermectin treatment @0.2mg/kg b.wt s/c) and 0, 0, 5 and 8%(100% methanol (Table-4.5.5); 

Whereas the protection observed in humans on Day7, Day14, Day28, and Day35 was 15, 29, 

35 and 28% by (10% T. undulata)., 25, 35, 45 and 40% by (20% T. undulata)., 22, 54, 68 and 

66% by (ivermectin treatment @0.2mg/kg b.wt p/o) and 0, 0, 5 and 7% by (100% methanol)., 

(Table-4.5.5). The details excel sheet data can be traced at appedex-1 with Subepedix-5(g). 

Statistical analysis of the percent cure data through split plot design to obtain the 

comparisons between the means of treatments (10% T. undulata , 20% T. undulata, 

ivermectin and control) on buffalo-calves, camels, dogs, goats and humans, it is obvious 
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from the Fig-5a-e, that all the treatments exhibited their significant effect against scabies 

infested animals and human (P<0.05)., However the efficacy of 20% T. undulata  and 

ivermectin was more dominant than 10% T. undulata . In all the animals and humans 

ivermectin exhibited better response than 10% T. undulata, 20% T. undulata  and control 

groups (P<0.05). All the treatment groups including all individual groups showed significant 

effect than control group (P<0.05). 

Table-4.5.5: Miticidal effect of different concentrations of T. undulata methanolic 
extract in vivo 

Reading 
time 

Percent suspension (T. 
undulata   methanolic 
extract) 

B-calves Camels Dogs Goats Human

1ST WEEK 

10 7 15 9 10 15 
20 13 25 15 12 25 
Ivermectin 23 27 17 15 22 
Control 0 0 0 0 0 

2ND WEEK 

10 26 31 25 20 29 
20 34 45 49 22 35 
Ivermectin 59 57 69 39 54 
Control 0 0 0 0 0 

4TH WEEK 

10 34 37 32 28 35 
20 44 54 58 33 45 
Ivermectin 69 56 71 49 68 
Control 8 4 7 5 5 

5TH  WEEK 

10 27 30 25 22 28 
20 34 45 49 28 40 
Ivermectin 68 69 72 68 66 
Control 10 6 10 8 7 

Note: The figures under the individual’s title indicate percent cure effect of the medicinal plants versus 
drug/conrol. 
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Fig-5: Comparison Means of treatments with T. undulata, Ivermectin and control in Buffalo calves, Camels, 
Dogs, Goats and Humans viz.( Fig5a-5e, respectively). Each data set is the mean± two standard errors taken 
from three replicates treatments. 
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4.1.5.6: Miticidal effect of Vitex negundo plant extracts. 

It is apparent from the data obtained (Table-4.5.5) that V. negundo methanolic extract 

with different concentrations and ivermectin were found supportive in therapeutic trials of 

different animals and human infested with S. scabiei. The application of 10% and 20% 

methanolic extract of V. negundo  (topical use), ivermectin treatment @0.2mg/kg b.wt 

(subcutaneous use) and topical use of 100% methanol (control) on scabies affected buffalos-

calves on Day7, Day14, Day28, and Day35 gave 7, 33, 43 and 33% protection  by (10% V. 

negundo)., 13, 44, 73 and 59% protection by (20% V. negundo)., 23, 59, 81 and 65% 

protection by (ivermectin treatment @0.2mg/kg b.wt s/c) and 0, 0, 0 and 0% protection  by 

(100% methanol) protection(Table-4.5.6); protection observed in camels on Day7, Day14, 

Day28, and Day35 was 14, 35, 46 and 40% by (10% V. negundo).,  22, 55, 75 and 65% by 

(20% V. negundo)., 23, 55, 84 and 71% by (ivermectin treatment @0.2mg/kg b.wt s/c) and 0, 

0, 0 and 0% by (100% methanol) (Table-4.5.6); In dogs on Day7, Day14, Day28, and Day35 

protection observed was 9, 40, 42 and 37% by (10% V. negundo)., 15, 59, 77 and 67% by 

(20% V. negundo)., 17, 69, 83 and 70% by (ivermectin treatment @0.2mg/kg b.wt s/c) and 0, 

0, 0 and 0% by (100% methanol) (Table-4.5.6); protection seen in goats on Day7, Day14, 

Day28, and Day35 was 10, 24, 42 and 33% by (10% V. negundo)., 12, 32, 69 and 59% by 

(20% V. negundo)., 15, 39, 81 and 65% by (ivermectin treatment @0.2mg/kg b.wt s/c) and 0, 

0, 0 and 0% by (100% methanol) ((Table-4.5.6)); Whereas the protection observed in humans 

on Day7, Day14, Day28, and Day35 was 15, 39, 61 and 51% by (10% V. negundo)., 25, 45, 

78 and 64% by (20% V. negundo)., 22, 54, 84 and 69% by (ivermectin treatment @0.2mg/kg 

b.wt p/o) and 0, 0, 0 and 0% by (100% methanol)., (Table-4.5.6).The details excel sheet data 

can be traced at appedex-1 with Subepedix-6(g). 

Statistical analysis of the percent recovered data through split plot design to get the 

comparisons between the means of treatments (10% V. negundo, 20% V. Negundo, 
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ivermectin and control) on buffalo-calves, camels, dogs, goats and humans, it is obvious 

from the Fig-6a-e, that all the treatments exhibited their significant effect against scabies 

infested animals and humans (P < 0.05)., However the efficacy of 20% V. negundo  and 

ivermectin was more dominant than 10% V. negundo  and control. All the treatment groups 

including all the individual groups showed significant effect than control group (P<0.05). 

 
Table-4.5.6: Miticidal effect of V. negundo methanolic extract in vivo 

Reading 
time 

Percent suspension(V. 
negundo   methanolic extract) 

B-calves Camels Dogs Goats Humans 

1ST WEEK 

10 7 14 9 10 15 
20 13 22 15 12 25 
Ivermectin 23 23 17 15 22 
Control 0 0 0 0 0 

2ND WEEK 

10 33 35 40 24 39 
20 44 55 59 32 45 
Ivermectin 59 55 69 39 54 
Control 0 0 0 0 0 

4TH WEEK 

10 43 46 42 42 61 
20 73 75 77 69 78 
Ivermectin 81 84 83 81 84 
Control 0 0 0 0 0 

5TH  WEEK 

10 45 65 51 33 37 
20 63 40 64 59 67 
Ivermectin 67 71 69 65 70 
Control 0 0 0 0 0 

Note: The figures under the individual’s title indicate percent cure effect of the medicinal plants versus 
drug/conrol. 
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Fig-6: Comparison Means of treatments with   V. negundo, Ivermectin and control in Buffalo calves, Camels, 
Dogs, Goats and Men viz.( Fig6a-6e, respectively). Each data set is the mean± two standard errors taken from 
three replicates treatments.  
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4.1.6. Laboratory study. 

4.1.6.1. Miticidal effect of medicinal plant extracts in vitro 

   Various concentrations of medicinal plants extract expressed significantly variable 

effect on S. scabiei mite mortality (P < 0.05) (Table4.6.1(a). The results revealed that the 10, 

20 and 30% methanolic concentrations of A. indica caused 60, 80, and 90 % mortality of the 

mites, respectively and 10% mortality of the mite was observed in the control wells treatment 

after 72 hours. Ten, twenty, thirty percent concentrations of C. decidua added wells and 

control wells showed 60, 70 and 80% mortality of mites respectively and 10% mortality of S. 

scabiei mites in control wells after 72 hrs. Ten, twenty, thirty percent concentrations of M. 

azedarach added wells and control wells exhibited 45, 65, 75 and 10% mortality of S. scabiei 

mites respectively after 72 hrs. Different methanolic concentrations (10, 20 and 30%) of N. 

tobacum   added wells and control well resulted in 60, 75, 90 and 10% mortality of the mite 

respectively after 72 hrs. T. undulata 10, 20 and 30% methanolic concentrations and control 

exhibited 45, 65, 80 and 10% mortality of S. scabiei mites respectively after 72 hrs. The 

results for V. negundo methanolic extracts (10, 20 and 30%) and control revealed that it 

caused 65, 80, 95 and 5% mortality of S. scabiei mites respectively after 72 hrs. 
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4.6.1(a). Miticidal effects of different test plants extracts under in vitro laboratory study 
   against S. scabiei mites. 

 
Plant Species used  

Extract 
Quantity 
used (%) 

No. of scabies 
mites tested 

No. of dead scabies mites 
at different readings 

 
Mean 

Mortality 
(%) 

1st  2nd  3rd  

A.indica 

10 20 12 13 11 12 60 

 20 20 15 17 16 16 80 

 30 20 19 18 20 19 90 

Control  20 01 02 03 02 10 

C. decidua 

 10 20 11 13 12 12 60 

20 20 14 15 13 14 70 

30   20 15 17 16 16 80 

Control 20 01 02 03 02 10 

M. azedarach  

10 20 9 11 10 9 45 

 20 20 11 13 12 13 65 

 30 20 15 17 13 15 75 

Control  20 01 02 03 02 10 

N. tobacum   

10 20 11 13 12 12 60 

 20 20 14 16 15 15 75 

 30 20 19 17 18 18 90 

Control  20 01 02 03 02 10 

T. undulata  

10 20 8 9 10 9 45 

 20 20 12 14 13 13 65 

 30 20 15 17 15 16 80 

Control  20 Variou 02 03 02 10 

V. negundo  

10 20 13 12 14 13 65 

 20 20 16 15 17 16 80 

 30 20 19 18 20 19 95 

Control  20 01 00 02 01 05 

 

Different concentrations i.e. 10mg, 20mg and 30 mg (10%, 20% and 30%) of 

methanolic extracts of T. undulata, C. decidua, A. indica, M. azedarach, N. tobacum  and V. 

negundo  were evaluated for the miticidal activity against adult female S. scabiei mites. In 

each replicate 20 mites were released into each well. The mortality of the mites was checked 

after each 24 hours. The assay was extended upto 72 hours study for each well (Table- 

4.6.1(a). After transformation of the data the LC50 values were calculated using probit 

analysis (Pearson Goodness-of-Fit Test) and are given in table- 4.6.1(b). The LC50 

calculated values through probit analysis were 11.869 mg/100µL for T. undulata, 10.697 
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mg/100µL for M. azedarach, 8.312 mg/100µL for A. indica, 7.820 mg/100µL for N. 

tobacum, 7.160mg/100µL for V. Negundo and 6.363 mg/100µL for C. decidua. It is evident 

from the comparative data that lowest dose of Capparis decidua was needed to kill 50% of 

mite population in vitro in comparison to all other tested plants extracts. 

4.6.1(b): Toxicity of medicinal plants methanolic extracts against Sarcoptes  scabiei 
mites under laboratory condition expressed in terms of lethal concentration (LC50). 

Data are mean values for triplicates(± SD).96-wells plate experiments: Adult female S.scabiei 
mites (n=20) were released into each well with various concentrations(10mg/100µL, 
20mg/100µL and 30mg/100µL of T. undulata , C. decidua, A. indica, M. azedarach , N. 
tobacum   and V. negundo  methanolic extracts),  30 µl each and 30 µl CH3OH(control). The 
mortality of mites was recorded after each 24 hours incubation period with a Stereo 
Binocular Microscope at 40X. The criteria for conclusion of result was on the bases of 
movable (live) and non-movable (dead) observed under the Stereo Binocular Microscope and 
checked through teasing needle at three different time intervals (24,48 and 72 hours). From 
the respective dose response curves LC50 values were calculated using probit analysis. The 
non significant Chi-square P-value indicates correctness of the model. 
 

4.1.6.2. Nepeta cataria oils (volatiles) effect against house dust mite 

The standard food source (a fish flake hexane extract) attractiveness, and repellency 

of catmint, N. cataria, was investigated using two house dust species, D. farinae and D. 

pteronyssinus through using a previously established Y-tube olfactometer assay (Skelton et 

al., 2007). The standard fish flake extract (FF) was significantly more attractive for both D. 

farinae and D. pteronyssinus than the solvent control (p<0.001, Fig 1 and 2). N. cataria 

chemotype A and B oils were added to the fish flake extract at a dose of 10, 1, 0.1 or 0.01 µg. 

For chemotype A, treatment FF + N. cataria (10 µg) was significantly less attractive than 

 95% Confidence 
Limits for Dose 

 

Treatments Slope±  SE LC50 mg/ 
100µL 

Lower 
Bound 

Upper 
Bound 

Chi-square (P-Value) 

T. undulata  0.814± 0.216 11.869 6.946 15.193    0.089          (0.766)  
C. decidua 0.513±  0.218 6.363 0.038 10.952    0.218          (0.641) 
A.indica 1.135±  0.250 8.312 4.816 10.711    1.260          (0.262)  
M. 
azedarach  

0.579±  0.212 10.697 2.576 15.109    0.698          (0.404)  

  N. tobacum   0.861±  0.232 7.820 3.141 10.856    0.968          (0.325)  
V. negundo  0.997± 0.250 7.160 3.125 9.866    1.726          (0.189)  
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solvent control (p<0.001), as were FF + N. cataria (1 µg) (p<0.01) and FF + N. cataria (0.1 

µg) (p<0.001). Treatment FF + N. cataria (0.01 µg) was not significantly different from the 

solvent control. For chemotype B, FF+ N. cataria (10 µg) was significantly less attractive 

than the solvent control, as were treatment FF + N. cataria (1 µg), treatment FF + N. cataria 

(0.1 µg) (all with significance p<0.001), and treatment FF + N. cataria (0.01 µg) (p<0.01). 

 
Table – 4.6.2: Number of mites making a choice to the treated arm, yi, in a series of Y-tube 
olfactometer assays at different doses of catmint, Nepeta cataria chemotypes A (tested with 
Dermatophagoides pteronyssinus) and B (tested with D. farinae) 
D. pteronyssinus 
 

D. farinae  

Da
y 
,i 

Dos
e 
µg 

Number of 
mites to 
treated arm, 
yi 

Number 
of  
responde
nt of 
mites ni 

Number 
of non -
responde
nt mites 

Day
,i 

Dos
e 
µg 

Number of 
mites to 
treated arm, 
yi 

Number of  
respondent 
of mites ni 

Number of 
non -
respondent 
mites 

1 0 10 14 6 1 0 5 7 3 
2 0 9 11 9 2 0 4 6 4 

3 0 12 16 4 3 0 5 7 3 

4 0 12 16 4 4 0 5 8 2 
5 0 12 18 2 5 0 3 7 3 
6 0 10 14 6 6 0 2 5 5 
7 0.01 4 8 2 7 0.1 4 9 1 
8 0.01 2 5 5 8 0.1 1 3 7 
9 0.01 3 5 5 9 0.1 1 4 6 
10 0.01 2 4 6 10 0.1 1 4 6 
11 0.1 1 4 6 11 0.1 3 8 2 
12 0.1 2 6 4 12 0.1 3 9 1 
13 0.1 3 8 2 13 1 2 6 4 
14 0.1 1 4 6 14 1 2 6 4 
15 1 3 7 3 15 1 2 8 2 
16 1 2 6 4 16 1 1 7 3 
17 1 3 8 2 17 10 1 6 4 

18 1 3 8 2 18 10 2 5 5 

19 10 2 11 9 19 10 2 7 3 

20 10 4 12 8 20 10 2 8 2 

21 10 4 11 9 21 ----- --------- -------- ------- 

22 10 3 11 9 22 -----
- 

-------- -------- -------- 
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24          ***
  
35          *** 
 
 
22            ** 
 
 
36           *** 
 
34            NS 

 

22                    *** 
 
 
14                    *** 
 
13                    *** 
 
15                    *** 
 
16             ** 
 

  

 

 
 
Fig-4.6.2(a). Response of Dermatophagoides pteronyssinus, to a fish flake extract, and the extract in 
combination with catmint, Nepeta cataria chemotype A, in a Y-tube olfactometer assay. Figures in 
bars represent the number of mites that made choice. Data were analysed using Genstat by 
comparing the number of mites choosing the test arm over the control arm. **p<0.01, ***p<0.001, 
NS = non-significant.  
                                                                                                          

                   

                                                                                                                       

             
                                                  Number of mites 

Fig-4.6.2(b). Response of American house dust mite, Dermatophagoides farinae, to a fish 
flake extract, and the extract in combination with catmint, Nepeta cataria chemotype B, in a 
Y-tube olfactometer assay. Figures in bars represent the number of mites that made choice. 
Data were analysed using Genstat by comparing the number of mites choosing the test arm 
over the control arm. **p<0.01, ***p<0.001.                                                                                 

No choice        P 

No choice                  P 
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 Chapter-5 
DISCUSSION 

   

Scabies is a skin disease caused by S .scabiei mite. This mite completes its entire life 

cycle on its host skin in 17-21 days (Soulsby., 1982). Scabies is highly contagious 

characterized by crust formation and is transmitted by direct contact with the effected hosts 

(Orion et al., 2004; Kristensin., 1991; Stanton et al., 1987; Currie and Carapetis., 2000). 

 

 5.1. Prevalence of S. scabiei.  

In many previous studies the epidemiological prevalence of different ectoparasites 

according to age, sex, season and communities is given, but little information were available 

about scabies prevalence before the current conducted study. 

 

 5.1.1. Prevalence of S. scabiei in Buffalo-calves.  

Prevalence levels of S. scabiei var. bubalis in our study area was 7.3% with 11.11% 

in male and 5.2% in female Buffalo calves. The results were comparable to those reported in 

other studies by Purohit., et al (1997); Hayat., et al (1996); El khodery., et al (2009) and Kotb 

and Abdel-Rady (2011). The prevalence of scabies found in our study areas was lower than 

reported by Qudoos., et al (1995) with 9.3 % and 45.5% prevalence of S. scabiei in cattle and 

buffalos from Faisalabad. Comparatively there are many studies on the prevalence of scabies 

in different buffalo age groups from virtually all parts of the world. Diagnosis by visual 

inspection as well as superficial skin scrapings of infested buffalo calves with low 

infestations may have been missed and the prevalence in the population may be 

slightly more than observed. Our data confirm that scabies is less common in 1-5 months 

Buffalo-calves as compared to the calves having age 5-12 months (Fig-III (a). This is of 

practical importance that buffalo-calves who have taken the colostrums may have been 
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immunized and protected upto the age of 3-5 months against S. scabiei infestation through 

getting antibodies in colostrums. Gender differences in scabies infested buffalo-calves is of 

consideration as in our study it has given more prevalence in male than female calves. Our 

results are contradictory to the report of Sabry, et al (2010) in which the females calves are 

being more affected than males. Significant link (P<0.05) between prevalence of infestation 

with S. scabiei mites and the season was observed (Fig-1). Severe infestation was observed 

during winter season. Thus, 15 % of the buffalo calves infested with S. scabiei were recorded 

in winter (Fig-1), while the lowest infestation was recorded in summer season (8%). The 

results were in accordance to the relevant report given by Blood., et al (1983) mentioning that 

Sarcoptic mange was being active mainly during cold and wet weather. The effect of season 

on the prevalence of S. scabiei may be due to suitability of the environment for its 

multiplication in the cold environment rather than hot ones. Maske and Ruprah (1981) 

reported that 20- 27 °C was the optimum temperature for the maximum survival of S. 

scabiei mites than 31–39°C and any significant deviation from this temperature adversely 

affects the period of survival (Tikaram and Ruprah., 1986). We found significant gender, sex 

and seasonal difference (P<0.05) in both populations studied (Fig-III (a).  

 

5.1.2. Prevalence of S. scabiei in Camels  

Infestation levels of S. scabiei var cameli in our study area (14.06% prevalence with 

13% in male and 14.29% in female) were comparable to those reported by Anwar and Khan., 

(1998) with 13.4% mite prevalence., Mahran., et al (2004) and Manisha., et al (2005) with 

11.78% prevalence. The prevalence of scabies found in our study areas was lower than 

general camel population as reported from all parts of the world (Al- Ramahi., et al (2012); 

with 25.9% prevalence., Odeh., (2000); with 83%., Parmar., et al (2005); with 57.97% 

prevalence and 54% prevalence as reported by Gebrehiwet., (1997). In our study we may 
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have missed some positive cases as we performed screening by just doing superficial skin 

scrappings. There are many studies on the prevalence of scabies in different Camel age 

groups from various parts of world. Diagnosis by visual inspection as well as superficial skin 

scrapings of infested camels might be the cause of missing of the positive cases having low 

level of infestation and it may be more than recorded. Scabies is more common in 1-5 years 

and 10-15 years age groups as compared to 5-10 years age group (Fig-III (b). Regarding the 

age our results are in contradiction to that of Parmar., et al (2005); who reported maximum 

incidence of scabies in camels aged between 5-10 years., but are in accordance with the 

results of Al-Ramahi., (2005); who reported maximum infestation in young groups. This may 

be due to more interaction of the camels having age between 1-5 years with the adult age 

groups. In our study gender wise scabietic camels pronounced more prevalence in female 

than male in all age groups which are in contrast to the study of Parmer., et al (2005); Al-

 Ramahi., et al (2012); who have reported no sex difference during scabies mite infestation. 

This may be due to involvement of female camels in nursing their offspring’s and intercourse 

by several number of male counterparts giving more intra species contact as well as the use of 

the female camels for domestic loads and usual driving of them for several purposes, in turn 

paving the way for zoonotic transmission through variant species contacts. We found 

significant gender difference in both populations studied (Fig-III (b). Regarding the seasonal 

prevalence in our study 20% prevalence was noted in winter season and 10% in summer. Our 

results are in accordance to the reports given by Al-Ramahi., (2005) and Mahran., et al 

(2004).  

 

5.1. 3. Prevalence of S. scabiei in Dogs.  

S. scabiei var. canis overall prevalence recorded was 18.35% with 11.7% prevalence 

in male and 32.63% in female in our study area. Our results were comparable to those 



139 
 

reported by Jeong-Hyun., et al (2008); who reported 19.4% prevalence of S. scabiei var. 

canis. The prevalence of scabies found in our study areas was lower than reported by Ali., 

(2011) with 50% prevalence., Kalyan., et al (2005) with 64.3% prevalence and Curtis., 

(2001) with 32.4% sarcoptic mange. Our resulted values for S. scabiei var canis were greater 

than findings of Huq., et al (1985) who reported 5.26% scabies prevalence in dogs. These 

differences among the results of present and earlier study might be attributed to 

epidemiological factors, such as weather, seasonal variations, geographical location, 

differences in sample collection technique and data collection. Our data confirm that scabies 

is more common in dogs having age 8-10 years followed by the dogs of age 1-5 years and 

subsequently followed by 5-8 years old dogs (Fig-III(c). It was revealed that age of the dog 

had an effect on mite infestation. Our results are supported by the reports given by Ali., et al 

(2011) with higher prevalence in  young (1-2 year) dogs than adults >2-4 year., Nayak., 

(1997) with higher prevalence in the age groups, young (upto1 year) dogs than above 2 year 

and Mahato., et al (2005) with higher prevalence in dogs below 2 years age. It was difficult to 

explain exactly the frequent occurrence of mite infestation in young dogs. Although, 

it could be due to their usual sociability nature with other elder dogs or exploring the 

outdoor environment more, meaning they were at a higher risk of being exposed to mite 

through direct contact or fomites. Younger animals have a less developed immune system 

compared to older animals as proved by Arlian and Morgan., (2000); that 58% of dogs have 

serum containing small amounts of immunoglobulin E (IgE) and IgG to protect from S.  

scabiei var. canis before they have even been exposed to the mite, possibly due to the cross 

reactivity with dust mite antigenic epitopes. In our study the maximum prevalence was 

observed in dogs having age ranging from eight to ten years may be due to less interest of the 

peoples not willing to own the aged dogs and the aged dogs thus remains in unhygienic 

environment and with no proper food and provision of no veterinary aid in the study area. 



140 
 

Previous reports of gender differences in scabies Ali., (2011) with higher prevalence in male 

than female dog., Chakrabarti., et al (2002) with higher prevalence of mite in male than 

female dogs respectively are contradictory to our study reporting that females being more 

affected than males. No statistical association between sex and incidence of sarcoptic mange 

was reported by Feather., et al (2010). We found significant gender difference in both sexes 

studied and the bitches exhibited more affection than male (Fig-III(c). The reason for such 

report may be due to regular involvement of the bitches in nursing their puppies as well as its 

frequent interaction with variety of dogs when she turns into heat cycle.  

 

5.1.4. Prevalence of S. scabiei in Goats.  

Goats infested with S. scabiei var caprae in our study area exhibited overall 

prevalence of 5.3% with 3.33% in male and 5.55% in female. Our results were in accordance 

to those reported by Asghar., et al (2011) with 6.5% prevalence from Makkah; Nwoha., et al 

(2011)  with 11-33% prevalance of S. scabiei from Nigeria; Mitra., et al (1993) from India 

and Rahbari., et al (2009) from Iran. Our study results are contradictory to the results 

reported by Tadesse., et al (2011) with 30.3% prevalance from Ethopia and reported by 

Dorny., et al (1994) with 55.8% prevalence of S. scabiei among goats in Malaysia. Our 

results were higher than reported by Ogunbiyi., (2005) with 1% prevalence. On the other 

hand there are many studies on the prevalence of scabies in goats related to their age from 

various parts of the world. As we diagnosed the scabies in our study visually and by 

superficial skin scrapings method few individuals may have been missed. Thus, the 

prevalence in the population may be higher than observed. Our data confirm that scabies is 

less common in goats of 24-30 months age but showed its occurrence to an important degree 

in 6-24 months age groups (Fig-III (d). This may be due to mature health status as well 

as strong immune system of the goats having age 2.5 years. There is still no scientific 
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agreement found in favour of this result, but usually in our study area the goats usually starts 

production after 2 years compelling the owner to do care of them. Having no previous reports 

of gender differences in scabies infested goats; Our study reports is the first one with females 

goats having age between 6-24 months showed higher prevalence level than other groups, 

which may be due to less care of the female before production status(Fig-III(d). 

 

 5.1.5. Prevalence of S. scabiei in Humans. 

 Infestation levels of S. scabiei var. hominis in our study area was with 8.72% overall 

prevalence infesting 8.03% male and 13.54% female. Our results were comparable to those 

reported for internally displaced persons of Khyber pakhtunkhwa, WHO-report, (2010) in 

which 5% population was scabies infested, Pakistan Flood Situation Report., (2008) with 

10% scabies infestation report, Pakistani hujaj., (2009) with 9.9% scabies infestation. The 

prevalence of scabies found in our study areas was lower than in the general population from 

Pakistan with 37% prevalence reported by Schmeller and Dzikus., (2001) and from Egypt 

with 19% prevalence by Reid., et al (1990). In contrast, there are many studies on the 

prevalence of scabies in school children from virtually all parts of the world. As the diagnosis 

of scabies in our study was done by visual inspection as well as superficial skin scrapings, 

some individuals with low infestations may have been missed. Thus, the prevalence in the 

population may be slightly higher than observed. Our data confirm that scabies is less 

common in children than in old aged, but showed that scabies also occurs to an important 

degree in adults (Fig-III(e). This is of practical importance, as control strategies usually focus 

on treatment of school children, neglecting other family members. As a consequence, rapid 

reinfestation could be expected. Previous reports of gender differences in scabies 

are contradictory: One study reported about the disease affecting females more than males, 

Nair., et al (1977) and Green., (1989) whereas other study indicated more prevalence in 
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males and in one study no gender difference was reported, Rouhulla dehghani., et al (2009); 

Sharma., (1984); Srivastava., et al (1980); Arjomandzadeh., et al (2001); Sharif., et al (2003) 

and Giftei., at al (2006). We found significant gender difference in both populations studied 

(Fig-III(e). 

 

 5.2. Seasonal prevalence of S. scabiei. 

 Higher prevalance in colder months is reported, Tuzun., et al (1980). It may be due to 

cold temperature that compels the peoples and animals dwelling inside their living areas. At 

least in developing countries, and particularly when there is war rampage across the 

residential and livestock grazing areas, access to clean water for animals and human becomes 

impossible., have low level of personal hygiene during cold season and no proper movement 

of animals to grazing lands can be supporting factors as reported by Tuzun., et al (1980). The 

increased number of cases identified at the school after November may reflect the seasonal 

variation in the incidence of the disease noted in previous epidemics: an increase in the fall 

and winter followed by a decrease in the spring and summer reported by Mellanby., (1976). 

Our study showing occurrences of seasonal variations with highest prevalence in winter in 

buffalo-calves, camels, dogs, goats and humans and lowest in summer season confirms 

similar findings as reported by Chakarabharti., (1985); Shelly., et al (2006) and Dhaggani., et 

al (2009). 

 

5.3. Topographical distribution of scabies lesions. 

The lesions found in the studied affected individuals were same as described before 

(Mellanby., 1941; Orkin and Maibach., 1985; Porter., 1980). Infestation of the genitals seems 

to occur mainly in certain high-risk groups. It has been noted that in infants and small 

children the distribution of lesions is often atypical, with infestations of the face, neck, 
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scalp, post auricular area and soles (Mellanby., 1941; Orkin and Maibach., 1958; Porter., 

1980). In our study, infants showed disproportionately more lesions on the claws, soles and 

axillae, whereas in older children and adults the axillae and the hands were affected almost 

twice as frequently. In both populations, study participation was high. In buffalo calves the 

scabietic lesions with light alopecia were frequently found on the buttocks, dorsal region 

along the spinal cord, the hump region, the ears and around the neck, in camels prominent 

alopecia around the neck and lateroventral sides of the abdominal region was observed, 

further some wrinkles at the observed regions with scratching notions were found. In dogs 

topographic lesions found were present on lateroventral sides of the body particularly on 

ventral side of the abdomen with alopecia, wrinkle formation on the skin and on some areas 

scratching notions and scab formation were observe. In goats wrinkled skin with alopecia 

around the posterior back and neck region was observed. Our study topographic lesions in 

animals and human are in accordance to the published topographic lesions in animals and 

human by Arlian., et al (1984); Haarlov and Moller-Madsen (1982); Nuasbam., et al (1975) 

and Pence., et al (1983).  

 

5.4. Transmission and zoonotic efficiency of S. scabiei.  

Scabies is transmitted through direct skin to skin contact. The average host has only 

5-10 mites per scrapping. This phenomenon of zoonosis in scabies is still controversial, as 

some studies indicate that all the strains of S. scabiei are species specific., where as other 

studies gives reports about the successful experimental transmission of S. scabiei strain from 

one host to another. The data recorded in our study i.e. zoonotic potential of buffalo-calves at 

2%, camels at 15%, dogs at 23% and goats at 2% gets favours from some previous studies 

like Mitra., et al (1995); Burgess (1994); Pence., et al (1983, 1981); Stone., et al (1972, 1974) 

and on the other side contradictions arise to the previous reports about zoonotic capabilities 
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of different animals S. scabiei strains by Thomset (1968); Estes., et al (1983); Arlian (1984, 

1988). We found significant difference in zoonotic potential of the treatment and control 

groups of animals studied (Fig-IV). Transmittability of S. scabiei var. canis showed 10% 

transmittability to buffalo calves., Of S. scabiei var. bubalis showed 20% transmittability to 

goats., Of S. scabiei var. cameli showed 25% transmittability to dogs and Of S. scabiei var. 

caprae showed 15% transmittability to camels through conducting experiments (Table-A). 

Our results are in accordance with reports of Mumcuoglu (1979); Mitra (1993); Nayel 

(1986); Mitra (1995); Normazna (1996) and Pence (2002). All of them reported successful 

experimental transmittability of S. scabiei strains from animals to animals and humans.   

 

5.5. Haematological variations in affected and control animals and humans 

In S. scabiei infested buffalo calves, camels, dogs, goats and humans, Red blood cells 

(RBC, s), Haemoglobin (Hb), Packed cell volume (PCV), Mean corpuscular haemoglobin 

(MCH), Mean corpuscular haemoglobin concentration (MCHC)and Haematocrit (HCT) were 

found with lower averages, while Total leucocytes count (TLC), Lymphocytes, Eosinophil 

and Mean corpuscular volume (MCV) were found with higher averages as compared to 

healthy animals. Red blood cells (RBC,s) with lower averages in S. scabiei infested 

individuals were highly significant in comparison to healthy individuals. Our results 

regarding erythrocytopenia are in accordance to the previous reports; Hogg (1979); Hassan 

(1989) and Sharma., et al (1990) that scabies mite consumes erythrocytes and leads to 

marked reduction in erythrocyte count. The low level of haematocrit average values noted in 

all the S. scabiei infested individuals in comparison to healthy individuals were highly 

significant. Our results are in accordance to the report of Jain (1986); describing low 

haematocrat values in scabies infested animals. Mean corpuscular haemoglobin (MCH) and 

Mean corpuscular haemoglobin concentration (MCHC) average values recorded were at 
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lower level in scabies suffering animals and humans than the uninfested individuals with 

significance, which may be due to the lower haemoglobin and haematocrit values recorded in 

the infested individuals. Our study is similar to the report of Arlian (1988) and Shean (1974) 

who mentioned decreased MCH and MCHC averages in pigs and rabbits suffering from 

scabies respectively. The recorded significant lower average values of packed cell volume in 

infested animals and humans were in accordance to the report of Tung., et al (1975); giving 

the reason that decreased level of PCV values may be attributed to the decreased cellular 

contents in blood after infestation of S. scabiei mites. Significantly lower averages of 

haemoglobin were recorded in all the S. scabiei infested animals and humans as compared to 

healthy individuals which might be due to significantly low erythrocyte counts, lower 

hematocrit values and erythrocyte fragility (Jain., 1986) or due to toxaemia caused by mites 

(Pas’Ko and Chotchaev., 1974; Mehrotra and Singh., 1982 and Anwar., 1966). Mean 

corpuscular volume (MCV) averages recorded in all the scabies suffered buffalo-calves, 

camels, dogs, goats and humans were significantly higher in comparison to non scabietic 

individuals. This might be due to leukocytosis, lymphocytosis and eosinophilia as recorded in 

this study. Infested animals and humans exhibited eosinophilia with highly significant 

averages, which could be possibly due to allergic reactions to S. scabiei mites or their 

products or inflammatory reactions due to persistent scratching of the affected area and due to 

the activation of immune system : , Jain., (1986); Yousaf., et al (1989). Likewise, the results 

of Hassan., (1989) and Ullah., et al (2007); supports our findings, reporting increased 

eosinophil and basophil numbers in the blood of sheep suffering from mange mite. Falk, E.S 

and Eide T.J.,(1981); described the migration of lymhocytes, eosinophil, basophils leading to 

lymphocytosis, eosinophilia and basophilia in scabietic humans, and their findings support 

our study. Our results are in accordance of Ibrahim., (1996); reporting significant decrease 

in total RBCs count Hb and PCV values and significant increase in total leukocytic count 
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with marked eosinophilia, neutrophilia and Iymphocytyopenia in 92/2237 buffaloes suffered 

from mange. The report of Arlian., et al (1995); about 36 numbers of S. scabiei infested dogs 

blood parameters is in the support of our average values recorded for various blood 

parameters and in contrast to unremarkable eosinophil values., he reports significantly (P< 

0.01) lower average of Hb, haematocrat concentration, red blood cells and significantly 

greater (P<0.01) neutrophil and WBC,s concentration with the statistically non significant 

values of eosinophils after the 8th week of infestation in comparison to control dogs.  

 

5.6. Scabies treatment failure and application of medicinal plants extracts on scabies  
       lesions of experimental Animals.  

 

It is deemed that these experiments signify maximum exposure tests. S. scabiei mites 

were in direct contact with the methanolic extracts different concentrations as well as an 

ivermectin injection equivalent for maximum time. The treatment failure in scabies today is 

considered to be due to mistaken application methods and failure to treat all contacts bringing 

about reinfestation. However inspite of possible scabies tolerance reports such as 

development of probable mite tolerance to ivermectin:, Hernander-perez., (1983); fraser., 

(1994), tolerance to crotamenton 10%:, Coskey., (1979); Roth., (1991) and emerging 

resistance of Pediculus capetis to permethrin; Chosidoov., et al (1994); Burgess., et al (1995). 

Ivermectin a chemically modified avermectin possessing broad spectrum endoectocidal 

parasiticide is used widely against animal and human scabies through various administration 

routes:, Cambell., (1991); Dunne., et al (1991); Glaziou., et al (1993); Kar., et al (1994); 

Currie., et al (1995, 1998). The result of this study moved up number of questions regarding 

the efficacy of ivermectin and methanolic extracts of various tested medicinal plants. 
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5.6.1. Compatibility of Azadirachta indica with ivermectin versus control under in  
          vivo trials.  

 

Experiments conducted under natural conditions for determining the efficacy of test 

miticides (10% A. indica , 20% A. indica and ivermectin) against scabies in animals and 

humans and compatibility of test miticide among themselves versus control revealed that 

the methanolic extract of A. indica and ivermectin cured the scabies infested animals and 

human in terms of regrowth of hairs over the lesions in affected animals and reduction in 

the frequency of scratching and lowering numbers of live mites load detected through 

skin scrapping method. The topical use of A.indica methanolic extract showed 

a potent miticidal activity against the S .scabiei mites in vivo on people and animals 

(Table 4.5.1). This indicates that A. indica possesses effective bio-miticidal compounds 

against the S. scabiei mites and may be used to cure people and animals suffering with 

scabies. In the present study maximum efficacy was recorded on 28th day after 

application of methanolic extracts of A. indica and ivermectin. Ivermectin showed (86, 

87, 85, 80 and 81% cure rate )., 20% A. indica exhibited (83, 95, 88, 78 and 89% cure 

rate)., 10% A. indica gave (53, 63, 65, 45 and 65% cure rate) and control with zero 

percent cure rate in buffalo-calves, camels, dogs, goats and humans respectively (Table 

4.5.1). Comparing the figure of means for efficacy of A. indica in animals and humans, it 

was found that 20% A. indica pronounced remarkable response than ivermectin in 

camels, dogs and human and equal responses in buffalo-calves and goats. However both 

the 20% A. indica and ivermectin has marked better efficacy than 10% A. indica. All the 

tested compounds exhibited better response as compared to control group (Fig-5.1). Our 

results are comparable to the findings of Kanungo., (1996); Anonymous., (1995); 

Charles and Charles., (1992); Jokou, et al (2001) and N.R.C. Washington D.C., (1992). 

Charles and Charles., (1992) described 97% efficacy of blend of neem paste and turmeric 
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in curing scabies, which is in accordance to our study. The miticidal effect of A.indica 

methanolic1extract against the S .scabiei mite may be due to the presence of compounds 

such as nimbolide, azadirachtin, nimbidin and other compounds present in the this 

particular plant as has previously been reported by Rochanakij., et al (1985); Khalid., et 

al (1989); Butterworth and Morgan., (1968); Taylor., (1984); Kraus., (1995) and Ara., et 

al (1986). This efficacy of A. indica containing nimbolide, azadirachtin, margolone, 

morgolonone and isomorgolonone may be due to interference in the growth of the mite, 

adverse metabolic activities and production of toxic substances after disturb metabolism 

of the plant metabolites resulting in mite metabolic and toxic death. Although the present 

study has shown that A. indica methanolic extract could be effective against 

the S .scabiei mites induced disease (scabies) and could be used to control this disease, 

however, more studies may be useful to further explore its active ingredients and bio-

miticidal impacts upon the scabies disease in people and animals. 

 

5.6.2. Compatibility of Capparis decidua with ivermectin versus control under in vivo   
         trials. 

 In the experimental trials carried out under natural conditions for estimating the 

efficacy of test miticides (10% C. decidua, 20% C. decidua and ivermectin) against scabies in 

animals and humans and comparison of test miticide among themselves versus control 

revealed that the methanolic extract of C. decidua and ivermectin exerted efficacy of different 

levels on the scabies infested animals and human in terms of regrowth of hairs over the 

lesions in affected animals and reduction in the frequency of scratching and lowering 

numbers of live mites load checked through skin scrapping method. The topical use of C. 

decidua methanolic extract showed a strong miticidal activity against the S. scabiei mites in 

vivo on affected individuals (Table 4.5.2). This indicates that C. decidua possesses effective 

acaricidal constituents against the S. scabiei mite and may be used in future as a cure remedy 
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for scabies. In the present study maximum efficacy was recorded on 28th day after 

application of methanolic extracts of C. decidua and ivermectin. Ivermectin showed (84, 81, 

83, 85 and 81% cure rate)., 20% C. decidua exhibited revealed (68, 76, 77, 73 and 79% cure 

rate)., 10% C. decidua gave (43, 46, 42, 42 and 51% cure rate) and control with zero percent 

cure rate in buffalo-calves, camels, dogs, goats and human respectively(Table 4.5.2). 

Comparing the figure of means for efficacy of C. decidua and ivermectin in animals and 

humans, it was found that 20% C. decidua pronounced remarkable response than ivermectin 

in humans and equal or lower responses in buffalo-calves, camels, dogs and goats. However 

both the 20% C. decidua and ivermectin has marked better efficacy than 10% C. decidua. All 

the tested compounds exhibited better response as compared to control group (Fig-5.2). Our 

observations are in contrast to the reports given by  Turana., et al (2003); Rajesh., et 

al (2009); Jiang., et al (1999); Upadhyay., (2010) and Ali., et al (2004) declaring the 

insecticidal and ovicidal effect in Bruchus chinensis and Leishmaniacidal effect in 

Phlebotomous fly. The miticidal effect of C. decidua methanolic1extract against 

the S .scabiei mite may be due to the presence of compounds such as capparisine, 

capparisinine, L- stachydrine, isocodonocarpine,6-1-hyroxy-non-3enyl, tetrahydropyran-2-

one, lectins, specific carbohydrates and inhibition factor for cyclooxygenase enzyme activity 

isolated from C. decidua as mentioned by Ageel., et al (1986); Jiang., et al (1999); 

Upadhyay., (2010) and Ali., et al (2004). However our1study has shown that C. 

decidua methanolic extract could be effective against the S .scabiei mites induced disease 

(scabies) instead of ivermectin and could be used to control this disease, 

however, more studies may be useful to further explore its active ingredients and bio-

miticidal impacts upon the scabies disease in people and animals. 
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5.6.3. Compatibility of M. azedarach with Ivermectin versus control under in vivo trials.  

Experiments conducted under natural conditions for determining the efficacy of test 

miticides (10% M. azedarach , 20% M. azedarach  and ivermectin) against scabies in animals 

and humans and compatibility of test miticide among themselves versus control revealed that 

the methanolic extract of M. azedarach  and ivermectin exerted effect of different degrees on 

the scabies infested animals and humans in terms of regrowth of hairs over the lesions in 

affected animals and reduction in the frequency of scratching and lowering numbers of live 

mites load through skin scrapping method in the skins of the affected individuals. The topical 

use of M. azedarach methanolic extract showed a potent miticidal activity against the S. 

scabiei mites in vivo on people and animals (Table 4.5.3). This indicates that M. azedarach 

possesses effective bio-miticidal compounds against the S .scabiei mite and may be used to 

cure people and animals sick with scabies. In the present study maximum efficacy was 

recorded on 28th day after application of methanolic extracts of M. azedarach and 

ivermectin. Ivermectin showed (84, 85, 85, 80 and 83% cure rate )., 20% M. azedarach  

exhibited (75, 83, 78, 79 and 79% cure rate)., 10% M. azedarach  gave (49, 49, 57, 42 and 

58% cure rate) and control with zero percent cure rate in buffalo-calves, camels, dogs, goats 

and humans respectively (Table 4.5.3).Comparing the figure of means for efficacy of M. 

azedarach  and ivermectin versus control in animals and humans, it was found that 

ivermectin pronounced remarkable cure response than 20% M. azedarach  followed by 20% 

M. azedarach in buffalo-calves, camels, dogs, goats and humans. All the tested compounds 

revealed better response as compared to control group (Fig-5. 3). In viewing the findings of 

Bhonenstengel., et al (1999) insecticidal activity of M. azedarach  against S. littoralis 

evaluated for active compounds like meliacarpine1, meliacarpine2 meliacarpin3 and 

azadirachtin showed expected results, our results are compatible to the findings of 

Bhonenstengel., et al (1999). It is clear from the previous studies that meliacarpine and 
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azadirachtin present in this compound exerts maximum level of toxicity to S. scabiei mite. 

Previewing the results of the present study M. azedarach  methanolic extract have potential 

ingredients effective against scabies and could be used successfully to control this disease, 

however, more studies may be useful to exploit its active ingredients and miticidal impacts 

upon the scabies disease in people and animals. 

 

5.6.4. Compatibility of Nicotiana tobacum   with ivermectin versus control under in vivo  
         trials. 

 Experiments conducted under natural conditions for determining the efficacy of test 

miticides (10% N. tobacum, 20% N. tobacum   and ivermectin) against scabies in animals and 

humans and compatibility of test miticides among themselves versus control revealed that the 

methanolic extract of N. tobacum   and ivermectin exerted effect of different degrees on the 

scabies infested animals and human in terms of regrowth of hairs over the lesions in affected 

animals and reduction in the frequency of scratching and lowering numbers of live mites load 

through skin scrapping method in the skins of the affected individuals. The topical use of N. 

tobacum methanolic extract showed a potent miticidal activity against the S .scabiei mites in 

vivo on people and animals (Table 4.5.4). This indicates that N. tobacum   possesses effective 

bio-miticidal compounds against the S .scabiei mite and may be used to cure people and 

animals sick with scabies. In the present study maximum efficacy was recorded on 28th day 

after application of methanolic extracts of N. tobacum   and ivermectin. Ivermectin showed 

(85, 86, 86, 83, 80% cure rate )., 20% N. tobacum   exhibited revealed (88, 85, 85, 89, 78% 

cure rate)., 10% N. tobacum   gave (60, 71, 71, 56, 64%, cure rate) and control with zero 

percent cure rate in buffalo-calves, camels, dogs, goats and humans respectively (Table 

4.5.4). Comparing the figure of means for efficacy of N. tobacum in animals and humans, it 

was found that 20% N. tobacum   pronounced remarkable response than ivermectin in goats 

and humans and equal responses in buffalo-calves, camels and dogs. However both the 20% 
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N. tobacum and ivermectin has marked better efficacy than 10% N. tobacum. All the tested 

compounds exhibited better response as compared to control group (Fig-5.4). Our study is in 

accordance to the reports given by Frank., et al (2004); Copping and Stephen., (2007); Chery 

Lans and Nancy Turner., (2011) who mentioned fumigant control of many sucking insects by 

nicotine and significant control of honey bee hives mites and poultry red mites through the 

aquis extract of N. tobacum. The mortality of S. scabiei in our study may be due to the 

presence of the chemical compounds in N. tobacum like nicotine, 3,6-Trimethyl- 1,4-

naphthoquinone, 2-Methylquinone, 2-Napthylamine.The most prominent phytochemical 

found in N. tabacum is nicotine. Nicotine binds stereospecifically to acetylcholine receptors 

at the autonomic ganglia, adrenal medulla, neuromuscular junctions and the brain, thus 

sedating the mite and eventually kills. Ours research trials1has shown that N. tobacum  

 methanolic extract could be effective against the S. scabiei mites induced disease (scabies) in 

comparison to ivermectin and could be used to control this disease, however, extensive 

research would be useful to further investigate its active ingredients and scabicidal impacts in 

people and animals.  

 

5.6.5. Compatibility of Tecomella undulata with ivermectin versus control under in vivo  
         trials.  

Adverse affect of some medicines on the host and development of resistance to these 

drugs by scabies mites made it a complicated disease (Anderson., 1982). Although presently 

majority of the drugs are effective against this pests but are blended with side effects, 

especially arising of resistance to ivermectin in Norwegian scabies by Currie., et al (2004) 

and toxicity by O, Brien., (1999) environmental contamination and environmental persistence 

(Halley., et al, 1993; O, Brien., 1999). Treatment generally entails the application of topical 

creams for classical scabies, while oral ivermectin is recommended for crusted scabies, 

Mounsey., et al (2008- a).The main objective of this study was to evaluate whether T. 
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undulata  methanolic extract has scabicidal effect in a similar manner to that reported by 

Khan., et al  (2011) for V. negundo  against S. scabiei in vivo and in vitro. The topical use 

of T. undulata extract showed a moderate miticidal activity against the S .scabiei mites on 

people and animals. This indicates that T. undulata possesses effective bio-miticidal 

compounds against the S .scabiei mite and may be used to cure humans and animals suffering 

from scabies infestation. In the present study ivermectin showed (69, 56, 71, 49 and 69%); 

20% T. undulata showed (44, 54, 58, 33 and 45%) and 10% T. undulata  showed (34, 37, 32, 

28 and 35%) cure rate in buffalo-calves, camels, dogs, goats and dogs respectively (Table 

4.5.5). This indicates that T. undulata  (20% and 10% extract) has not given better result than 

ivermectin, but have shown good results in vitro experiments (Table 4.6.1). This low efficacy 

in vivo may be due to handling of the extract during application. Our results are in accordance 

with the findings of other ectoparasiticidal medicinal plants (Verma., et al, 1986; Pahup., et 

al, 1972; Neamat., et al, 2010; Gujral., et al, 1979; Azam and Ghanim., 2000). The miticidal 

effect of T. undulata  extract against the S .scabiei mite may be due to the presence of 

compounds such as lapachol, flavonoids and other compounds present in this particular plant 

as has previously been reported by Neamat., et al ( 2010); Sacaua., et al (2003).This efficacy 

of T. undulata  containing lapachol (naphthaquinine) may be due to interference of 

naphthaquinine with the oxygen metabolism of the mite cells, blocking cell respiration, 

generation of free radicals and nitric oxide production resulting in mite hypoxic and toxic 

death. The 10% mortality of the S .scabiei mites in the control treatment (without the 

application of T. undulata  extract or ivermectin might be occurred due to the mishandling of 

experiments as the mite is very sensitive to manipulation process. Although the present study 

has shown that T. undulata  methanolic extract could be effective against the S .scabiei mites 

induced disease (scabies) and could be used to control this disease, however further studies is 
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needed to find out the active ingredient and its biochemical composition for standardization 

of its proper therapeutic use both in animal and human population. 

  

5.6.6. Compatibility of Vitex negundo with ivermectin versus control under in vivo trials. 

 Scabies a contagious skin disease caused by mite (S. scabiei) can affect people as 

well as animal health and reduce their normal growth and performance. In severe 

circumstances of scabies, the hosts may terminate fatally. Due to resistant strains of S. scabiei 

mite and adverse effects of some medicines upon the curing persons or animals, have made 

scabies a challenging disease to be diagnosed and properly cured (Anderson.,1982). 

Experiments conducted under natural conditions for evaluating the efficacy of test miticides 

(10% V. negundo, 20% V. negundo  and ivermectin) against scabies in animals and humans 

and compatibility of test miticide among themselves versus control revealed that the 

methanolic extract of V. negundo  and ivermectin exerted good effect of different frequency 

on the scabies infested animals and human in terms of regrowth of hairs over the lesions in 

affected animals and reduction in the frequency of scratching and lowering numbers of live 

mites load examined through skin scrapping method in the skins of the affected individuals. 

Topical use of V. negundo extract showed a high miticidal activity against S. scabiei 

on peoples and different animal species indicating possession of effective miticides against 

the mites on people and animals. Ivermectin, a running parasiticide available in the market (at 

dose rate of 0.2 mg/Kg live body weight of affected animals has shown 70% (Campbell., 

1981), 80% (Burgos and Huici., 1984) and 90% (Maqbool., et al,1992) protection against S. 

scabiei infestation. While in the present study, ivermectin showed (81, 84, 83, 81 and 84%), 

20% V. negundo  showed (73%, &5%, 77%, 69%, 78%), 10% V. negundo  exhibited (43%, 

46%, 42%, 42%, 61%) and control (0%) curing activity in buffalo-calves, camels, dogs, goats 

and humans respectively. This is the first report about its efficacy against scabies, however its 
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ethanolic extract has shown potential against filarial worms and insects (Sahare., et al, 2008; 

Liu., et al, 2010). V. negundo -Lam. methanolic extract is easily prepared, have no drug 

resistance producing factors and have no tissue residual impact. According to TLC analysis 

V. negundo has alkaloids, saponin and flavonoids. V. negundo plant has diversified nature 

containing vitexicarpins as an active compound which has flavonoids analogous structure 

with cytotoxic effect as well as β–Caryophyllene and α-pinine having acaricidal and 

insecticidal effect (Sahare., et al, 2008 and Liu., et al, 2010). Apart from well documented 

antioxidant role, flavonoids behave as pro oxidants. Hence it appears that flavonoids in this 

plant extract might be responsible for miticidal effect as it has shown antifilarial activity. 

(Sahare., et al, 2008). Thus it is suspected that the flavonoids, β-caryophyllene and the α- 

pinine present in the extracts of V. negundo  might be the reason of its miticidal effect against 

the S. scabiei mites as has been reported previously for their antifilarial, insecticidal and 

insect repellent activities (Sahare., et al, 2008 and Liu., et al, 2010). Although the present 

study has shown that V. negundo methanolic extract responded expectedly with good efficacy 

against the S. scabiei mites induced disease (scabies), however, further studies may be useful 

to discover the specific bioactive compounds responsible for its scabicidal impacts upon the 

scabies disease individuals.  

 

5.7. Miticidal effect of different medicinal plants extracts under Laboratory study  
       against Sarcoptes scabiei mites. 
 

 It is evident from the data (Table 4. 6.1(a) regarding the percent mortality of mites in 

a given bioassay in which every time 20 mites were released into each well separately having 

different medicinal plants methanolic extracts. A. indica (30%), A. indica (20%) and A. indica 

(10%) with 90%, 80% and 60% miticidal rate revealed that A. indica with different 

concentrations has exhibited compromising results in order to control S. scabiei mite in vivo. 

Our study is in accordance with reports of (Kanungo., 1996; Anonymous., 1995; Charles and 
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Charles., 1992; Jokou., et al, 2001; Ketakar and ketakar., 1995; Biswas., et al, 

2002; Katewa., et al., 2003 and Rajesh., et al,2009) mentioning the usefulness of A. indica 

and in successful curing of scabies and other skin ailments. Likewise 30% C. decidua, 20% 

C. decidua and 10% C. decidua with 80%, 70% and 60% miticidal rate revealed that C. 

decidua with different concentrations indicated promising results in order to control S. 

scabiei mite in vivo. Our observations are in contrast to the reports given by (Turana.,et al., 

2003; Rajesh., et al., 2009; Jiang., et al,1999; Upadhyay., 2010; Ali., et al., 2004) declaring 

the insecticidal and ovicidal effect in Bruchus chinensis and Leishmaniacidal effect. Miticidal 

activity showed by the plant extracts in this study may be due to the presence of one or more 

compounds, capparisine, capparisinine, L-stachydrine, isocodonocarpine,6-1-hyroxy-non-

3enyl and tetrahydropyran-2-one, lectins and specific carbohydrates isolated from C. decidua 

as mentioned by Ageel., et al (1986); Jiang., et. al (1999); Upadhyay., (2010) and Ali., et al 

(2004). Similarly 30% M. azedarach, 20% M. azedarach  and 10% M. azedarach  with 75%, 

65% and 45% miticidal rate revealed that M. azedarach  with different concentrations 

exterminated S. scabiei mite in vivo. Our findings are in comparable to the finding of 

Bhonenstengel., et al (1999) for their insecticidal activity against S. littoralis showing LC50 

values for meliacarpine1, meliacarpine2 meliacarpin3 and azadirachtin at 2.36±0.77, 

1.19±0.35, 0.48±0.21 and 0.32±0.13 respectively. It is clear from the previous studies that 

meliacarpine and azadirachtin present in this compound is involved in maximum level of 

toxicity to the mites. In the same pattern 30% N. tobacum, 20% N. tobacum   and 10% N. 

tobacum   with 90%, 75% and 60% miticidal rate indicates that N. tobacum   with different 

concentrations killed S. scabiei mite in vivo. Our findings are in picture of other studies 

conducted by Frank., et al (2004); Cooping and Duke., (2007) and Cheryl Lans., (2011) 

describing that N. tobacum caused significant adult mite mortality ranging from 25.8–51.9% 

(P < 0.01) between the mite population and % mite mortalityand fumigant control of sucking 
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insects by nicotine and control of honey bee hives mites and poultry red mites through the 

aqueous extract of N. tobacum. The mortality of S. scabiei in our study may be due to the 

presence of the chemical compounds in N. tobacum   like nicotine, 2,3,6-Trimethyl-1,4-

naphthoquinone, 2- Methylquinone, 2-Napthylamine. The most prominent phytochemical 

found in N. tabacum is nicotine. Nicotine binds stereospecifically to acetylcholine receptors 

at the autonomic ganglia, adrenal medulla, neuromuscular junctions and the brain, thus 

sedating the mite and the naphthaquinine may be responsible for causing hypoxia and 

ammonia production in the area of application resulting in death of the mite. In the similar 

way 30% T. undulata, 20% T. undulata  and 10% T. undulata  with 80%, 65% and 45% 

miticidal rate showed that T. undulata  with different concentrations eradicated S. scabiei 

mite in vivo. Our results are in favour of the studies regarding control of scabies through 

other medicinal (Govindacharri., 1992; Verma.,et al, 1986; Pahup., et al, 1972; Gujral., et 

al, 1991; Azam and Ghanim., 2000). The miticidal effect of T. undulata  extract against 

the S .scabiei mite may be due to the presence of compounds such as lapachol, flavonoids 

and other compounds present in this particular plant as has previously been reported 

by Neamat., et al (2010), Sacaua., et al (2003). Studies that investigate the miticidal activity 

of T. undulata extract towards S. scabiei mite are scarce, and to our knowledge, this is the 

first report detailing miticidal activity of T. undulata towards this major health pest. The 

bioassay used in this research is same as used for other medicinal plants extract in ours study 

involving botanically-derived materials. Lapachol (naphthaquinine) may be responsible to 

interfere with the oxygen metabolism of the mite cells, blocking of cell respiration generation 

of free radicals and nitric oxide production resulting in mite hypoxic and toxic death. 

According to FAO (1986) report the alkaloids tecomine and tecostanine present in family 

Bignoniaceae are responsible compound for hypoglycaemia in experimental animals. 

Previewing this property hypoglycaemia may be the secondary cause of mite death. The 10% 
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mortality of the S .scabiei mites in the control treatment (without the application of T. 

undulata  extract or ivermectin might  have been occurred due to the experiment handling as 

the mite is very sensitive to manipulation process. Although the present study has shown 

that T. undulata  methanolic extract could be effective against scabies and could be used to 

control this disease, yet it need more exploratory studies to find out the active ingredient and 

its biochemical composition for standardization of its proper therapeutic use in living beings. 

Finally 30% V. negundo, 20% V. negundo  and 10% V. negundo  with 85%, 80% and 65% 

miticidal rate showed that V. negundo  with different concentrations eliminate S. scabiei mite 

in vivo. Our results are in support of other studies (Sahare., et al, 2008 and Liu., et 

al, 2010) who reported antifilarial and insecticidal effect by V. negundo . The presence of 

flavonoids, β-caryophyllene and the α-pinine in the extracts of V. negundo might be the 

reason of its miticidal effect against the S. scabiei mites as has been reported previously for 

their antifilarial, insecticidal and insect repellent activities (Sahare., et al, 2008 and Liu., et al, 

2010). Regarding the LC50 values of the different medicinal plants extracts (Table 4.6.1(b), it 

is evident that for the adult S. scabiei mite the methanolic extracts with novel modes of action 

recorded LC50 values less than half of the dose in experimental animals under trial (EAUT). 

As we used both 10% and 20% concentrations in experimental animals and used 10%, 20% 

and 30 % concentrations in laboratory experiments. T. undulata methanolic extract though a 

novel botanical product, also recorded slightly lesser value than EAUT. M. azedarach a 

known insecticidal product has given moderately lesser value than EAUT. C. decidua was 

closely followed by V. negundo, N. tobacum   and A. indica in expressing their swiftness in 

exerting its lethal effects against adult S. scabiei mite at laboratory conditions and has 

documented halfly lesser value than EAUT. Results regarding the toxicity of miticides in 

term of LC50 (Table 4.6.1(b ) revealed that A. indica recorded minimum LC50 value 

(11.869mg/100µL), the extract containing different chemicals as reported were efficacious 
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against S. scabiei mites and other astigmates. The miticidal effect of A. indica methanolic 

extract against the S .scabiei mite may be due to the presence of compounds such 

as nimbolide, azadirachtin, nimbidin and other compounds present in the this particular plant 

as has previously been reported by Rochanakij., et al (1985); Khalid., et al (1989); 

Butterworth and Morgan (1968); Taylor (1984); Kraus (1995) and Ara., et al (1986). Our 

methanolic extract results exhibited relatively higher lethal concentrations for killing 50% of 

the mites in comparison to that of isolated compounds, 1- cinnamoyl-3-acetyl-11-

hydroxymeliacarpin (LC50 0.48 ppm) and azadirachtin (LC50 0.32 ppm) (Haixiuo and 

Dianpeng., 2006). The reason for showing higher LC50 by the crude methanolic extracts 

could be the presence of some other antagonistic compounds along with the active 

compounds exhibiting antagonistic effect to each other when used as such. Likewise C. 

decidua recorded with minimum LC50 value (6.363mg/100µL), the extract containing 

different ingredients was reported with promising results against S. scabiei mites and 

astigmates. Our recorded data after probit analysis is relatively higher rates than that cited by 

(Turana., et al, 2003) with LC 50 values for C. decidua extracts after 96 hrs at 3.619, 7.319 

and 10.151μg for CD1, CD2, and CD3 respectively and (Ravi Kant and upadhyay., 2010) 

with 40% and 80% LD 50 by C. decidua against Odontotermes obesus (Isoptera: Termitidae). 

This activity may be due to presence of various compounds in common and triacontanol (C1) 

and 2-carboxy-1, 1dimethylpyrrolidine (C2) in particular present in C. decidua methanolic 

extracts with C2 having slightly greater oviposition inhibition effect than C1. From fraction 

CD7, one novel compound6-(1-hyroxy-non-3enyl) tetrahydropyran- 2-one) has been isolated 

showing insecticidal and oviposition inhibitory activities against Bruchus chinensis at low 

concentrations (Ali., et al, 2004). More specifically, aqueous extract and combinatorial 

mixtures significantly inhibited the Acetyle choleinestrase activity, confirming the presence 

of neurotoxic compounds (Ravi Kant and upadhyay., 2010). M. azedarach recorded with 
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minimum LC50 value (8.312mg/100µL) has shown good miticidal effect as the extract 

containing different medicinal compounds was reported to be eliminative against S. scabiei 

mites and others insects. As regarding its insecticidal activity against S. littoralis reported 

previously the LC50 values for meliacarpine1 were at 2.36±0.77., meliacarpine2 at 

1.19±0.35.,  meliacarpin3 at 0.48±0.21 and azadirachtin at 0.32±0.13 (Bhonenstengel., et al, 

1999). Our findings are comparable to the finding of Bhonenstengel., et al (1999). The higher 

values of lethal concentration of our report than the previous reports might be due to use of 

non fractioned methanolic extract in our study. It is clear from the previous studies that 

meliacarpine and azadirachtin the principal compound of M. azedarach may be the cause of 

miticidal activity. Lethal concentration of N. tobacum   against S. scabiei recorded with 

minimum LC50 value (10.697mg/100µL) eliminated S. scabiei mites in general at relatively 

higher LC50 values than tested plants extracts of the study and than the report given by 

Ziauddin., et al (2007) that Nicotiana tabacum with (LC99 = 0.004486%) showed acaricidal 

effect against cattle ticks Rhipicephalus (Boophilus) microplus. T. undulata minimum LC50 

value (7.820mg/100µL) recorded possessing different terpenides was reported efficacious 

against S. scabiei mites and others in general at relatively lower LC50 values than other under 

trial medicinal plants. After thorough survey of the literature it is the first lethal concentration 

tested and could be a novel study. V. negundo  recorded minimum LC50 value 

(7.160mg/100µL), the extract containing multiple compounds was reported efficacious 

against Culex quinquefasciatus and others in general by Kannathasan., et al (2007) by 

evaluating the larvicidal activity with leaf methanolic extracts and was at LC50 = 41.41 ppm 

by V. trifolia, at LC50 = 76.28 ppm by V. peduncularis, at LC50 = 128.04 

ppm by V. altissima and at LC50 = 212.57 ppm by V. negundo. Our reading regarding LC50 

value of V. negundo extract is in the purview of the above study and the lowering of the lethal 

dose concentration may be due to altering of the target organism.  
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5.8. Behavioral response of Nepeta cataria volatiles (Nepetolactones) under in vitro  
       laboratory study against Dermatophagoides.  
 

The main objective of this study was to evaluate whether catmint, N. cataria, is 

repellent towards house dust mites in a similar manner to that reported for afro-tropical 

mosquitoes, ixodid ticks and red poultry mites (Birkett.,et al, 2010). Using an established Y- 

tube olfactometer assay to measure the response of dust mites towards a standardised food 

source (Skelton., et el, 2007), the data suggest that N. cataria has the ability to interfere with 

food attraction, even at the nanogram level. The difference in activity between the two 

chemotypes (A and B) can be rationalised by differences in the components present. Whilst 

both chemotypes contain (E)-(1R, 9S)-caryophyllene, chemotype A comprises of one 

nepetalactone isomer ((4aS,7S,7aR)-, nepetalactone), whilst chemotype B comprises of two 

nepetalactone isomers ((4aS,7S,7aR)- and (4aS,7S,7aS)–nepetalactone). Previous repellency 

studies (Birkett., et al, 2010) using these chemotypes suggested that chemotype B is a more 

potent repellent, through retained repellent activity at lower doses, and the activity of 

chemotype B at the lowest dose (0.01 µg) in this study suggests that this is also the case as far 

as house dust mites are concerned. Studies that investigate the repellent activity of botanical 

materials towards house dust mites are scarce, and to our knowledge, this is the first 

report detailing repellent activity of N. cataria towards this major health pest. The bioassay 

used in this research differs from most published laboratory repellency assays involving 

botanically-derived materials, in that a Y- tube olfactometry assay was used. Routinely 

different methods are used in laboratory techniques. This includes use of fumigants in houses 

and the use of essential oils as vapour (Kim., et al, 2004; Aslan., et al, 2004). Our results 

demonstrate the potential for using a Y-tube olfactometry assay to investigate the ability of 

botanically-derived materials, and natural products, to act as volatile repellents that act at a 

distance, for house dust mites. In general, plant extracts, essential oils and their constituents 
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are not as potent as most synthetic dust mite control products, as they are effective against 

arthropod pests for a relatively short period because of their relatively high volatility. They 

could be of practical use as fumigants for the house dust mites, provided that a carrier 

producing a slow release effect can be selected or developed. In addition to acaricidal 

products, new safer and highly effective plant based repellents or denaturing agents of dust 

mite allergens could be useful for protection of human from mite borne diseases. The reduced 

volatility of N. cataria components suggests that these materials could potentially overcome 

problems associated with high volatility. Furthermore, N. cataria extracts are readily 

available and inexpensive to produce (Birkett and Pickett., 2003). Further studies are required 

to investigate their potential for use as part of a novel strategy for dust mite control, based on 

deployment of repellent and attractant semiochemicals as part of a “push-pull” strategy 

(Cook., et al, 2007). Push-pull strategy use behaviour-modifying to manipulate the 

distribution in combination with abundance of pest and/beneficial insects for pest 

management. Stratagies targeted against pest try to reduce their abundance on the protected 

resource,eg animals.The pests are repeeled or deterred away from their resource(push)by 

using stimuli that mask host apparency or are repellent or deterrent. The pests are 

simultaneously attracted (pull), using highly apparent and attractive stimuli to other areas 

such as traps or trap crops where they are concentrated, facilitating their elimination. 
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Summary 

S. scabiei (Lam) and Dermatophagoides are considered the major biotic constraints 

faced by livestock and peoples. Scabies mite species are members of the orders Astigmata 

and Prostigmata. The Astigmata are including the medically important families Sarcoptidae 

and Psoroptidae. S. scabiei is an arthropod, arachnid and comes down to Acari and then to 

Sarcoptidae family. House dust mites belong to the family Pyroglyphidae including ten 

species found in house dust. The European house dust mite, D. pteronyssinus 

(Trouessart), and the American house dust mite, D. farinae (Hughes), are two of the most 

important Pyroglyphid mite species indicating their worldwide occurrence and abundance in 

homes being a major source of multiple potent allergens. Even with the appropriate use of 

synthetic medicines millions of peoples and animals are affected by skin diseases including 

scabies. Scabies is prevalent and highly communicable skin disease and due to global wars, 

famine and overcrowding currently 300 million peoples are suffering from this disease. The 

estimated losses from scabies mites affecting livestock production worldwide is amounting 

approximately 14.4 million US$. S. scabiei mites survives at the expense of tissues and blood 

of mammals, results in irritation, anaemia and pruritis consequently leads to medical and 

economical losses. The adult female are 0.4mm long and 0.3mm wide in size and lays about 

40 eggs while burrowing into the skin. Eggs hatch to discharge six-legged larvae after 3– 4 

days which then dig short burrows (moulting pockets) in which they transform into eight- 

legged adult males and females. Developments from egg to adult takes about 10–15 days and 

less than 10% of the laid eggs grow into mature mites. Scabies has various forms of allergic 

dermatitis, characterized by encrustation, alopecia and pruritis. In dogs the scabies usually 

appears with symptoms of alopecia on the ears, muzzles, around the eyes, elbow, thigh and 

neck with hyper pigmented and crusted skin lesions having severe malodour. The lesions in 

dromedary camels usually appear on the lower abdomen, ears, nostrils and the medial side of 
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the hind region. Sometimes it may affect the whole of the lower body. The lesions in bovine 

scabies appears as thickened and scabby skin, oozing out of blood and serum; and its 

appearance over the withers and tail-head before extending along the back and down the 

flanks and legs. In caprine scabies lesions are usually present on either side of spinal cord, the 

groin region, around the horns the neck, ears and the lower regions with severely encrusted 

dermatitis affecting the whole skin. In human scabies it affects the wrists, rashes may occur 

on the abdomen, axillae, pubic area, knees, ankles, buttocks, elbows, and between the 

shoulder blades, webs, elbow, armpits, thighs, genitalia, perennial region, nipples, breast and 

face, sole and palm in young children. This disease is prevalent in the cold wet weather 

having the temperature ranging from 21-30ºC and up to 65% humidity, spreads slowly during 

the summer months. S. scabiei is transmitted from human to wombat through direct contact; 

however dogs, cats, pigs and horses may transmit this external parasite to humans. In 

deprived communities the prevalence of skin affecting parasites may reach 20–40% in the 

general population. Seventy percent prevalence; having male involvements (63%) and female 

involvement (37%) have been reported in humans. In the recent years, the prevalence of 

scabies has increased due to heavy migration of the peoples from the war inflicted areas from 

South Waziristan Agency, North Waziristan Agency and Aurakzai agency of tribal areas 

towards the D.I.Khan, Bannu and Hangu districts respectively. WHO has reported 5% and 

10% prevalence of scabies in Pakistan during 2009 and 2010. It is concluded from the results 

of the currently conducted study that prevalence of S. scabiei was variant among different 

individuals at four different seasons and was found highest in winter and lowest in summer 

season in all respective individuals., however the highest prevalence was observed in dogs 

(44%) followed by camels (20%), humans (15.9%), buffalo calves (15%) and goats (8.3%) 

throughout the year. Younger dogs were found more susceptible to scabies in degrees 

followed by camels, humans, buffalo calves and goats respectively. Similarly older camels 



165 
 

were more susceptible to scabies in degrees followed by dogs, human, buffalo calves and 

goats. The prevalence according to sex was 11.1% in male and 5.2% in female in buffalo-

calves (Fig-III (a)., 13.6% in male and 14.23% in female in camels (Fig-III(b)., 11.7% in 

male and 32.63% in female in dogs (Fig-III(c)., 3.33% in male and 5.55% in female in goats 

(Fig-III(d) and 8.03% in male and 13.54% in female in humans (Khan., et al, 2011). Scabies 

is a zoonotic disease and transmission is by person to person and fomites, such as bedding 

and clothing. Canine scabies caused by epidermal mite, Sarcoptic scabiei var canis spreads 

from dog to dog by direct contact, peoples become infected in about 50% of canine cases and 

one case of biologist handling the scabid coyotes got infestation of sarcoptic scabiei. 

Predisposing factors related to scabies may be primarily related to poverty, overcrowding, 

wars and seasonal variations. From our current study the zoonotic potential of the S. scabiei 

var.cameli in the pattern of transmittability was observed in humans at 15% followed by that 

of S. scabiei var.canis affecting the humans was at 23%. The zoonotic prevalence of S. 

scabiei var.bubalis and S. scabiei var. caprae, was 2% in human population, and zoonosis 

was more in those peoples who were in close association with infested animals. Experimental 

assessment of zoonotic potential through contact transmittability method of S. scabiei var 

canis showed 10% transmittability to buffalo calves, 20 % tansmittability of S. scabiei var 

bubalis to goats, 25% transmittability of S. scabiei var cameli to dogs and S. scabiei var 

caprae showed 15% transmittability to camels. Regarding the haematological study lot of 

work has been carried out on the blood parameters of various individuals including buffalo 

calves, camels, dogs. goats and humans both globally and locally with variations in total 

erythrocyte count (TEC), haemoglobin (Hb) and packed cell volume (PCV), erythrocyte 

sedimentation rate (ESR),White blood cells, neutrophils and eosinophil, haemoglobin, 

hematocrit concentrations and Red blood cells. During the current study different blood and 

biochemical parameters of ten healthy and ten scabies suffering individuals from each group 
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of animals and humans were investigated and their mean averages were assessed. In mite 

infested animals and humans, Total erythrocytic counts (TEC), Mean corpuscular 

Haemoglobin (MCH), Mean corpuscular Haemoglobin concentration 

(MCHC), haemoglobin (Hb), packed cell volume (PCV) and Haematocrit 

(HCT) were found significantly lower (P < 0.05) in the infested individuals, while Total 

Leucocytes count (TLC), Lymphocytes, Eosinophil and Mean corpuscular volume (MCV) 

were found statistically significant (P < 0.05) with higher averages in infested individuals in 

comparison to healthy individuals. Many of the chemical acaricides have the limitations such 

as resistance, toxicity, environmental contamination and environmental persistence, high cost 

of the available organophosphates and tissue residual impact of different synthetic medicines 

used for controlling scabies in humans and animals highlighted the need for the development 

of selective S. scabiei mite control alternatives, particularly with contact action for an easier 

and more effective application to the scabies lesions and mite populations. Potential 

acaricidal activity against S. scabiei var cuniculi has been shown by A. indica and N. 

tobacum. A. indica (A. Juss) belonging to family Meliaceae, containing phenols, unsaturated 

sterols, triterpene and saponin, Phenolic diterpenoids, limonoids, csecomeliacins, 

csecolimonoids, polysaccharides, fatty acids and glycosides. C. decidua (Forsk) belonging to 

the family Capparaceae traditionally well known for its insecticidal and medicinal activities. 

Spermidine Alkaloides are found its principal constituents. C. decidua has shown very high 

termiticidal activity to O. obesus (Rambur) when termites were exposed with 40% and 80% 

of LD50. The bark of this leafless shrub has shown an antiacarid, diaphoretic, antihelminthic 

effect and has been reported useful for asthma, cough, inflammation and acute pain. M. 

Azedarach (L) belonging to family Meliaceae has shown compounds like anthraquinine, 

flavonoids, saponin, Tannins, Alkaloids and glycosides. Acaricidal affect of M. azedarach 

has been reported against Boophilus microplus larvae. N. tobacum   (L) belonging to the 
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family Solanaceae has been reported to possess compounds like Nicotine, Anabasine, 

Glucosides (tabacinine, tabacine), 2,3,6-Trimethyl-1,4-naphthoquinone, 2-Methylquinone, 2-

Napthylamine, Propionic acid, Anatalline, Anthalin, Anethole, Acrolein, Anatabine, 

Cembrene, Choline, Nicotelline, Nicotianine, Pyrene. The most 

prominent phyotochemical found in N. tobacum is nicotine.  N. tobacum   for 70% protection 

against mange in dogs and promising results about N. tobacum   against Carabao Louse has 

been reported. T. Undulata belonging to the family Bignoniaceae, commonly known as 

Rajasthani Teaka. Several compounds isolated from this plant reported by different workers 

are lapachol, chromone glucoside, ferulic ester, quinines, irridoid glucoside, tecomin, rutin, 

quercetin, luteolin glucoside, tecoside, undulatin, cirsimaritin, cirsilineol, Redermachal, 2-

isopropenylnaphtho [2, 3-b] furan-4,9- quinin, techomacquinone –I dehydro-α -lapachone,α -

lapachone,β- lapachone, cluytyl ferulate, stigma sterol and β-sitosterol. Report about its 

antibacterial activity, hepatoprotective activity, anti inflammatory, analgesic potential have 

been given, but according to FAO the alkaloids tecomine and tecostanine present in family 

Bignoniaceae are responsible compound for hypoglycaemia in experimental animals and 

insects, which may be the secondary cause of death. V. negundo-L (Verbinaceae) commonly 

known as Nirgundi (Marmandi in Pashto) containing various chemical classes such as 

alkaloids, tannins, flavonoids and carbohydrates possessing antifilarial properties and is 

famous in localities having insecticidal and insects repellent effect. Methanolic extract of four 

species of vitex (V. negundo, Vitex trifolia, Vitex peduncularis and Vitex altissima) have 

shown larvicidal efficacy against Culex quinquefasciatus larvae (Kannathasan., et al, 2007). 

β-Caryophyllene and α-pinine isolated from V. negundo  has shown insecticidal and repellent 

activities against Aphis-gossypii (Homoptera: Aphididae) (Liu., et al, 2010). In 

the current study on the efficacy of some acaricides particularly derived from medicinal 

plants against S. scabiei mites in vitro were carried out in laboratory. In vivo assay using 30 
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µL of each plant methanolic extract (10, 20, 30% respectively) concentrations along with 

negative control (30 µL methanol) added into 96 wells microtitration plates, after 72 hrs of 

incubation V. negundo  (30%) was founded to be most effective (95% mortality) (Khan., et 

al, 2011), followed by A. indica and N. tobacum   (90%), then C. decidua and T. undulata  

(80%) and the least effective among all treatment was Melia azedarach (75%). Methanolic 

extracts of the six plants showed significant lethal effects on S. scabiei mites during in vitro 

bio-assay. LC50 values were calculated for all plants extracts, T. undulata (LC50=6.363 

mg/100µL) was highly toxic followed in descending order by V. negundo 

(LC50=7.160mg/100µL), N. tobacum   (LC50=7.820 mg/100µL), A. indica (LC50=8.312 

mg/100µL), M. azedarach (LC50=10.697 mg/100µL) and C. decidua (LC50=11.869 

mg/100µL). From these results it is clear that these medicinal plants can be used as potential 

ectoparasiticide in humans and animals and could be a good replacement of the avaibale 

commercial products. The in vivo studies of methanolic extracts of the six plants show that 

20% methanolic extract of A. indica and N. tobacum   pronounced better results in terms of 

recovery from disease than ivermectin (0.2mg/kg) in camels, dogs and humans and equal 

efficacy in buffalo calves and goats, the 20% methanolic extract of C. decidua, M. azedarach 

and V. negundo were less effective than ivermectin in buffalo calves, camels, dogs, goats and 

humans. While the results in terms of recovery from disease, of T. undulata  were lowest in 

comparison to A. indica,  N. tobacum, ivermectin, C. decidua, M. azedarach  and V. negundo  

in buffalo calves, camels, dogs, goats and humans. (Khan., et al, 2012), From these results it 

is evident that for topical use, 20% methanolic extract of A. indica and N. tobacum could be 

used as miticide with better results than ivermectin, and the other plant extracts can be used 

in time of need. However all of these plants extract needs further research to identify and 

exploit the active compounds of these plants to be used solely against S. scabiei mites. 

Asthma is a chronic inflammatory disease of the respiratory system connected with house 
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dust mites allergen inhalation. There are 16 known allergens of the house dust mite. 

The potent enzymes of the mite have been recorded as causing an allergic-like reaction in the 

absence of a true allergic response and the major allergen Derp1 has been found 

in foetal amniotic fluid at 16 to 17 week gestation and in the cord blood of some babies at 

birth. Nesting sites for the mite include carpets, padded sofas and chairs, soft toys and 

especially bedding. Modern homes with high temperature, high humidity and lack of 

ventilation have been shown to be ideal breeding grounds. The treatment of asthma is both 

pharmacological, including immunotherapy and non-pharmacological. Non-pharmacological 

treatment often involves ecological procedures such as elimination of allergens in the 

patient’s surroundings. These problems highlight the need for the development of selective 

dust mite control alternatives, particularly with volatile action for an easier and more 

effective application to the mite populations. Currently available control materials are 

formulated as foams, powders, solutions or sprays and have only contact action, which, 

although convenient to use, are not very effective. Alternative compounds or new methods of 

controlling house dust mites are needed. With a view to develop a novel strategy for house 

dust mite control, based on deployment of repellent and attractant semiochemicals (e.g. neryl 

formate, the recently- identified airborne aggregation pheromone as part of a push-pull 

strategy, we assessed the ability of the two previously defined N. cataria chemotypes to 

interfere with foraging behaviour of Dermatophagoides spp. Using Y-tube olfactometer 

technique both mites species (D. farinae and D. pteronyssinus) showed significantly higher 

rebounded back rates from the arm having different concentrations of T2 (Nepetolactones) 

and T5 (Caryophyllene) chemotypes (10µg, 1µg, 0.1µg and 0.01µg) used in adding together 

to fish flakes (10µg) each (Khan., et al, 2012). Our study shows that the Nepetalactones and 

Caryophyllene exhibited repellent actions for D. farinae and D. pteronyssinus, and has the 

potential to be used as potent repellent for house dust mite control. This study has 
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demonstrated that the control of house dust mite, a major cause of human Asthma, could be 

improved through  the use of  plant derived essential oils as repellents. Reducing the amount 

of allergens in the environment would reduce the impact on asthma patients with dust mites 

allergies longer term as part of a sustainable management program.    
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                                                               Conclusion                                                                                          

►It could be  concluded from the results that prevalence of S. scabiei was variant among 

different individuals at four different seasons and was found highest in winter and lowest in 

summer season in all respective individuals., however the highest prevalence was observed in 

dogs followed by camels, buffalo calves, humans and goats through out the year. Younger 

dogs were more susceptible to scabies followed by camels, humans, buffalo calves and goats 

respectively. Similarly older camels were more susceptible to scabies fallowed by dogs, 

human, buffalo calves and goats. Scabies in male buffalo calves was more prevalent than 

female, where as its prevalence was found predominated in females in camels, dogs, goats 

and humans than male. Khan., et al (2011). 

 

 ►The zoonotic potential is the capability of the S. scabiei strain specified for one animal to 

be transmitted to another individual where it can survive on that irrelevant host upto the time 

where it can show specific scabies lesions on that host. The zoonotic potential of the S. 

scabiei var.cameli in the pattern of transmittability was observed in humans at 15% followed 

by that of S. scabiei var canis affecting the humans was at 23%. The zoonotic prevalence of 

S. scabiei var.bubalis and S. scabiei var. caprae was 2% in human population, and zoonosis 

was more in those peoples who were in close association with infested animals. Experimental 

assessment of zoonotic potential through contact transmittability method of S.scabiei var 

canis showed 10% transmittability to buffalo calves, 20 % tansmittability of S. scabiei var 

bubalis to goats, 25% transmittability of S. scabiei var. cameli to dogs and S. scabiei var 

caprae showed 15% transmittability to camels.  

 

►During the current study different blood and biochemical parameters of ten healthy and ten 

scabies suffering individuals from each group of animals and human were investigated and 
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their mean averages were assessed. In mite infested animals and human, Total erythrocytic 

counts (TEC), Mean corpuscular Haemoglobin (MCH), Mean corpuscular Haemoglobin 

concentration (MCHC), haemoglobin (Hb), packed cell volume (PCV) and Haematocrit 

(HCT) were found significantly lower (P < 0.05) in the infested individuals, while Total 

Leucocytes count (TLC), Lymphocytes, Eosinophil and Mean corpuscular volume (MCV) 

were found statistically significant (P < 0.05) with higher averages in infested individuals in 

comparison to healthy individuals.  

 

► Studies on the efficacy of some acaricides particularly derived from medicinal plants 

against S. scabiei mites in vitro were carried out in laboratory. In vitro assay using 30 µL of 

each plant methanolic extract (10, 20, 30% respectively) concentrations along with negative 

control (30 µL methanol) added into 96 wells microtitration plates, after 72 hrs of incubation 

V. negundo (30%) was found to be most effective (95% mortality) (Khan., et al, 2012) 

followed by A. indica and N. tobacum   (90%) trailed by C. decidua and T. undulata (80%) 

(Khan., et al, 2013) and the least effective among all treatment found was M. azedarach 

(75%). Methanolic extracts of the six plants showed significant lethal effects on S. scabiei 

mites during in vitro bio-assay. LC50 values were calculated for all plants extracts, T. 

undulata (LC50=6.363 mg/100µL) was highly toxic followed in descending order by V. 

negundo (LC50=7.160mg/100µL), N. tobacum (LC50=7.820 mg/100µL), A. indica 

(LC50=8.312 mg/100µL), M. azedarach (LC50=10.697 mg/100µL) and C. decidua 

(LC50=11.869 mg/100µL).  From these results it is clear that these medicinal plants could be 

used as potential ectoparasiticide in humans and animals and can be a good replacement of 

the available commercial products.  
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►The in-vivo studies of methanolic extracts of the six plants show that 20% methanolic 

extract of A. indica and N. tobacum   pronounced better results in terms of recovery from 

disease than ivermectin (0.2mg/kg) in camels, dogs and humans and equal efficacy in buffalo 

calves and goats, the 20% methanolic extract of C. decidua, M. azedarach and V. negundo 

were less effective than ivermectin in buffalo calves, camels, dogs, goats and humans. While 

the results in terms of recovery from disease, of T. undulata  were lowest in comparison to A. 

indica, N. tobacum, ivermectin, C. decidua, M. azedarach  and V. negundo  in buffalo calves, 

camels, dogs, goats and humans.Khan., et al (2012; 2013). From these results it is evident 

that for topical use, 20% methanolic extract of A. indica and N. tobacum could be used as 

miticide with better results than ivermectin, and the other plant extracts can be used in time of 

need. However all of these plants extract needs further research to identify and exploit the 

active compounds of these plants to be used solely against S. scabiei mites.  

 

►Using Y-tube olfactometer technique both mites species (Dermatophagoids farinae and 

Dermatophagoids pteronyssinus) showed significantly higher rebounded back rates from the 

arm having different concentrations of T2 (Nepetolactones) and T5 (Caryophyllene) 

chemotypes (10µg, 1µg, 0.1µg and 0.01µg) used in adding together to fish flakes (10µg) each 

Khan., et al (2012). Our study shows that the Nepetalactones and Caryophyllene exhibits 

repellent actions for D. farinae and D. pteronyssinus, and has the potential to be used as 

potent repellent for house dust mite control.   
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Recommendations 

I. Special research project may be designed by the officials of the public health department 

with the help of the research workers to irridicate this deadly itching disease caused by the 

epidermal mite S. Scabiei variant strains and affecting both animals and humans with higher 

frequencies in Pakistan which was found and recognised by the following features. 

(1).This skin disease was found highly zoonotic among animals and humans.  

(2).Winter season was found the most suitable season for S. scabiei growth and 

infestation both in animals and humans.  

(3).TEC, MCH, MCHC, Hb and HCT were found significantly lower (P < 0.05) 

and TLC, lymphocytes, Eosinophil and MCV were found statistically significant (P < 

0.05) with higher averages in infested individuals in comparison to healthy 

individuals.  

 

II. From both in-vivo and in-vitro assay results it is clear that these medicinal plants i.e. V. 

negundo, A. indica, N. tobacum, C. decidua, T. undulata and M. azedarach could be used as 

potential miticide agent both in humans and animals and can be a good replacement of the 

available commercial acaricides.  

 

III. Chemotypes T2 (Nepetolactones) and T5 (Caryophyllene) present in essential oils 

obtained from Nepeta cataria plant can be significantly used for repellence of house dust 

mites (D. farinae and D. pteronyssinus) being a major known cause of human asthma. 

 

IV. An extensive genomic sequencing would be highly supportive in recognition of these 

mites strains and future study may be designed to know all its salient features. 
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APPENDEX-1 
Subepedix-1(a-1):-Seasonal Prevalence of S.scabiei infestation in Buffalo-Calves. 

Season No. of animals examined No. of animals affected %infection 
Winter(Nov-Feb) 55 8 15% 
Spring(Mar-April) 35 2 5.80% 
Summer(May-Aug) 35 1 3%
Autumn (Sept-Oct) 25 2 8%
Total 150 11 7.30% 

 
Subepedix-1(a-2):- Seasonal Prevalence of S.scabiei infestation in Camels. 

Season No. of animals examined No. of animals affected %infection 

Winter(Nov-Feb) 140 28 20% 

Spring(Mar-April) 60 8 13.30% 
Summer(May-Aug) 60 3 5% 
Autumn (Sept-Oct) 60 6 10% 

Total 320 45 14.06% 
 

Subepedix-1(a-3):- Seasonal Prevalence of S.scabiei infestation in Dogs 
Season No. of animals examined No. of animals affected %infection 
Winter(Nov-Feb) 75 33 44% 
Spring(Mar-April) 75 9 12.00% 
Summer(May-Aug) 75 5 7% 
Autumn (Sept-Oct) 75 8 11% 
Total 300 55 18.30% 

 

Subepedix-1(a-4):-Seasonal Prevalence of S.scabiei infestation in Goats 
Season No. of animals examined No. of animals affected %infection 

Winter(Nov-Feb) 60 5 8% 
Spring(Mar-April) 30 1 3.30% 
Summer(May-Aug) 30 1 3% 
Autumn (Sept-Oct) 30 1 3% 
Total 150 8 5.30% 

 

Subepedix-1(a-5):-Seasonal prevalence of S.scabiei infestation in Human 
Season No. of animals examined No. of animals affected %infection 

Winter(Nov-Feb) 314 50 16% 

Spring(Mar-April) 314 28 8.90% 

Summer(May-Aug) 311 13 4% 
Autumn (Sept-Oct) 311 18 6% 
Total 1250 109 8.72% 

 

APPENDEX-1(b) 

Subepedix-1(b-1): - Prevalence of S.scabiei infestation in Animals and Human 

Name of individual  
No. of individuals 
examined No. of individuals affected 

Percent 
infection 

Buffalo-calves 150 11 7.30% 
Camels 32 45 14.06% 
Dogs 300 55 18.30%
Goats 150 8 5.30%
Human 1250 109 8.72% 
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Subepedix-1(b-2):- Age and Sex wise prevalence of Scabies in Buffalo Calves 
Age of 
animal 

No. of 
animals 
studied 

             Sex of animal Sex irrelevant 
Scabies cases 

Combined 
percentage 

Male(%age) Female(%age)

1-5 M 55 2/25(8%) 1/30(3.33%) 3 5.45% 
5-10 M 45 2/15(13.3%) 2/30(6.66%) 4 8.90% 
10-12 M 50 2/14(14.3%) 2/36(5.56%) 4 8% 
TOTAL 150 6/54(11.11%) 5/96(5.6% 11 7.30% 

 
Subepedix-1(b-3):-Age and Sex wise prevalence of Scabies in Camels 
Age of 
animal 

No. of 
animals 
studied 

             Sex of animal Sex irrelevant 
Scabies cases 

Combined 
percentage 

Male(%age) Female(%age) 
1-5 Y 120 4/20(20%) 11/10011 15 12.50% 
5-10 Y 150 1/20(5%) 18/130(13.85%) 19 12.70% 
10-15 Y 50 1/6(16.6%) 10/44(22.72%) 11 22% 
TOTAL 320 6/46(13.6%) 39/274(14.23%) 45 14.06% 
 
Subepedix-1(b-4):-Age and sex wise prevalence of Scabies in Dogs 
Age of 
animal 

No. of 
animals 
studied 

             Sex of animal Sex irrelevant Scabies 
cases 

Combined 
percentage 

Male(%age) Female(%age) 
1-5 Y 130 9/80(11.25%) 14/50 (28%) 23 17.70% 
5-8 Y 70 8/47(17%) 4/23   (17.3%) 12 17.10% 
8-10 Y 100 7/78(8.97%) 13/22 (59%) 20 20% 
TOTAL 300 24/205(11.7) 31/95 (32.63) 55 18.3% 

 
Subepedix-1(b-5):-Age and Sex wise prevalence of Scabies in Goats  
Age of 
animal 

No. of 
animals 
studied 

             Sex of animal Sex irrelevant Scabies 
cases 

Combined 
percentage 

Male(%age) Female(%age) 
6-12M 50 0/15(0%) 2/35(5.7%) 2 4.00% 

12-24 M 50 1/20(5%) 2/30(6.66%) 3 6.00% 
24-30 M 50 1/25(4%) 1/25(4%) 2 4% 
TOTAL 150 2/60(3.33%) 5/90(5.55%) 7 5.30% 

 
 
Subepedix-1(b-6):-Age and sex wise prevalence of Scabies in Human 
Age of 
individual 

No. of 
Peoples 
studied 

             Sex of Peoples Sex irrelevant 
Scabies cases 

Combined 
percentage 

Male(%age) Female(%age) 
1-10Y 450 40/400(10%) 3/50(6%) 43 9.50% 
10-50Y 600 30/520(5.7%) 13/80(16.25%) 43 7.10% 
50 plus Y 200 18/175(10.3%) 5/25(20%) 23 12% 
TOTAL 1250 88/1095(8.03%) 21/155(13.54%) 109 8.72% 
 

Subepedix-1(b-7):- Zoonotic potential of different animal species S.scabiei Mite 

Name of infested 
animal 

No. of individuals 
studied 

No. of human positive for S.scabiei of the 
infested animals 

Zoonotic percentage 

Camel 150 23 15% 
Dogs 300 69 23% 
Buffalo-calves 150 3 2% 
Goats 150 3 2% 
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Appendex-2 

Subepedix-1(b): LSD All-Pairwise Comparisons Mean Test of Buffalo Calves (Treatment* Week) treated with 
A.indica. 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 9.000 i 35.000 f 53.000 d 45.000 e 35.500 c 
T2(20% extract) 15.000 h 54.000 d 83.000 a 63.000 bc 53.750 b 
T3(Ivermectin) 23.000 g 59.000 c 86.000 a 65.000 b 58.250 a 
Control 0.667 j 1.667 j 2.667 j 3.667 j 2.167 d 
Mean 11.917 d 37.417 c 56.167 a 44.167 b  

There are 4 groups (A, B, etc.) in treatments in which the means are significantly different from one another. 
And 4 groups of weeks; All 4 means are significantly different from one another. Treatments*Weeks (10 groups) 
are looking significantly different to each other. 
 
Subepedix-1(c): LSD All-Pairwise Comparisons Mean Test of Camels (Treatment*Week) treated with A.indica 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 17.000 h 43.000 f 63.000 bc 49.000 e 43.000 b 
T2(20% extract) 28.000 g 59.000 cd 85.000 a  68.000 b 60.000  a 
T3(Ivermectin) 27.000 g 54.000 de 87.000 a 62.000 c 57.500  a 
Control 0.0000 i 1.0000 i 2.0000 i 3.0000 i 1.500    c 
Mean 18.000 d 39.250 c 59.250 a 45.500 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
 
Subepedix-1(d): LSD All-Pairwise Comparisons Mean Test of Dogs (Treatment*Week) treated with A.indica 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 13.000 h 45.000 e 65.000 bcd 37.000 f 40.000 b 
T2(20% extract) 19.000 g 63.000 d 88.000 a 67.000   bc 59.250 a 
T3(Ivermectin) 17.000 gh 69.000 b 85.000 a 65.000 cd 59.000 a 
Control 0.333 i 1.000 i 2.000 i 3.000 i 1.583c 
Mean 12.333 c 44.500 b 60.000 a 43.000 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
 
 Subepedix-1(e): LSD All-Pairwise Comparisons Mean Test of goats (Treatment*Week) treated with A.indica 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 7.0000 h 26.000 f 45.000 c 33.000 e 27.750 b 
T2(20% extract) 13.000 g 36.000 de 78.000 a 59.000 b 46.500 a 
T3(Ivermectin) 15.000 g 39.000 d 80.000 a 61.000 b 48.750 a 
Control 0.0000 i 0.3333 i 1.3333 i 2.0000 i 0.917 c 
Mean 8.750 d 25.333 c 51.083 a 38.750 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
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Subepedix-1(f): LSD All-Pairwise Comparisons Mean Test of Men (Treatment*Week) treated with A.indica 
Treatment Weeks MEAN 

W1 W2 W3 W4 
T1(10% extract) 15.000 i 43.000 f 65.000 c 53.000 e 44.000 c 
T2(20% extract) 29.000 g 50.000 e 89.000 a 66.000 c 58.500 a 
T3(Ivermectin) 22.000 h 58.000 d 81.000 b 60.000 d 55.250 b 
Control 0.0000 j 0.0000 j 0.6667 j 2.6667 j 1.250 d 
Mean 16.500 d 37.917 c 59.167 a 45.417 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
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Subepedix-1(g): Excel data of different concentrations of Azardirachta indica methanolic extract and its 
Miticidal effect on experimental individuals. 

Reading 
time Treatment 

Buffalo-
calves Camel Dogs Goat Human 

1st week 10% Azardirachta indica 9 17 13 7 15 
  8 20 12 8 14 
  10 14 14 6 16 
 20% Azardirachta indica 15 28 19 13 29 
  19 33 22 16 33 
  11 23 16 10 25

 Ivermectin 23 27 17 15 22 

  21 29 18 16 21 

  25 25 16 14 23 
 Control 0 0 0 0 0 
  1 0 0 0 0
  1 0 1 0 0 
2nd week 10% Azardirachta indica 35 43 45 26 43 
  33 37 42 24 37 
  37 49 48 28 49 
 20% Azardirachta indica 54 59 63 36 50 
  49 63 67 40 48 
  59 55 59 32 52 
 Ivermectin 59 54 69 39 54 
  56 56 67 37 58 
  62 52 71 41 62 
 Control 1 0 1 1 1 
  2 2 0 0 1 
  2 1 2 0 0 
4th week 10% Azardirachta indica 53 63 65 45 65 
  56 67 67 47 68 
  50 59 63 43 62 
 20% Azardirachta indica 83 85 88 78 89 
  88 89 91 82 91 
  78 81 85 74 87 
 Ivermectin 86 87 85 80 81 

  88 89 83 82 84 

  84 85 87 78 78 

 Control 2 1 2 2 2 
  3 3 1 1 2 
  3 2 3 1 1 
5th week 10% Azardirachta indica 45 49 37 33 53 
  47 53 40 35 55 
  43 45 34 31 51 
 20% Azardirachta indica 63 68 67 59 66 

  67 73 72 63 70 

  59 63 62 55 62 
 Ivermectin 65 62 65 61 60 
  68 66 67 63 62 

  62 58 63 59 58 
 Control 3 2 3 3 3 
  4 4 2 2 3 
  4 3 4 1 2 
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Subepedix-2(b): LSD All-Pairwise Comparisons Mean Test of Buffalo calves (Treatment*Week) treated with 
C.decidua 

Treatment 
Weeks 

MEAN W1 W2 W3 W4 
T1(10% extract) 7.00 j 33.00 g 43.00 e 38.00 f 30.25 c 
T2(20% extract) 13.00 i 44.00 e 68.00 b 53.00 d 44.50 b 
T3(Ivermectin) 23.00 h 59.00 c 84.00 a 55.00 d 55.25 a 
Control 0.33 l 1.33 kl 2.33 jk 3.00  j 1.75 d 
Mean 10.83 d 34.33 c 49.33 a 37.25 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
 
Subepedix-2(c):  LSD All-Pairwise Comparisons Mean Test of Camels (Treatment*Week) treated with 
C.decidua 

Treatment 
Weeks 

MEAN W1 W2 W3 W4 
T1(10% extract) 13.00 i 39.00 f 46.00 e 39.00 f 34.25 c 
T2(20% extract) 23.00 h 41.00 f 76.00 b 63.00 c 50.75 b 
T3(Ivermectin) 27.00 g 57.00 d 81.00 a 65.00 c 57.50 a 
Control 0.00  j 0.67  j 1.67  j 2.33  j 1.16 d 
Mean 15.75 d 34.42 c 51.17 a 42.33 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
 
Subepedix-2(d): LSD All-Pairwise Comparisons Mean Test of Dogs (Treatment*Week) treated with C.decidua 

Treatment 
Weeks 

MEAN W1 W2 W3 W4 
T1(10% extract) 9.00   i 34.00 f 42.00 e 34.00 f 29.75 b 
T2(20% extract) 13.00 h 45.00 e 77.00 b 61.00 c 49.00 a 
T3(Ivermectin) 17.00 g 49.00 d 83.00 a 58.00 c 51.75 a 
Control 0.33  l 1.33 kl 2.00 jk 3.00 j 1.67 c 
Mean 9.83 d 32.33 c 51.00 a 39.00 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
 
Subepedix-2(e): LSD All-Pairwise Comparisons Mean Test of Goats (Treatment*Week) treated with C.decidua 

Treatment 
Weeks 

MEAN W1 W2 W3 W4 
T1(10% extract) 10.00 i 24.00 g 42.00  e 30.00 f 26.50 c 
T2(20% extract) 12.00 hi 32.00 f 73.00  b 57.00  d 43.50 b 
T3(Ivermectin) 15.00 h 39.00 e 85.00  a 62.00  c 50.25 a 
Control 0.00 j 0.33   j 1.33   j 2.00   j 0.92 d 
Mean 9.25 d 23.83 c 50.33 a 37.75 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
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Subepedix-2(f): LSD All-Pairwise Comparisons Mean Test of Human (Treatment*Week) treated with 
C.decidua 

Treatment 
Weeks 

MEAN W1 W2 W3 W4 
T1(10% extract) 15.00 g 39.00 e 51.00 c 44.00 d 37.25 b 
T2(20% extract) 25.00 f 45.00 d 78.00 a 64.00 b 53.00 a 
T3(Ivermectin) 22.00 f 45.00 d 81.00 a 63.00 b 52.75 a 
Control 0.00 i 1.33  hi 1. 67 hi 2.67 h 1.42  d 
Mean 15.50 d 32.58 c 52.92 a 43.42 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
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Subepedix-2(g): excel data of different concentrations of C.decidua methanolic extract and its Miticidal effect 
on experimental individuals. 
Reading 
time Treatment Buffalo-calves Camels Dogs Goats Human 
1st week 10% C.decidua 7 13 9 10 15 
  9 14 11 8 14 
  5 12 7 12 16 
 20% C.decidua 13 23 13 12 25 
  17 26 16 14 28 

  9 20 10 10 22
 Ivermectin 23 27 17 15 22

  25 30 18 16 21 
  21 24 16 14 23 

 Control 0 0 0 0 0 

  0 0 0 0 0 
  1 0 1 0 0 
2nd week 10% C.decidua 33 39 34 24 39 
  35 37 36 26 37 

  31 41 32 22 41
 20% C.decidua 44 41 45 32 45 

  50 45 49 36 48 
  38 37 41 28 42 

 Ivermectin 59 57 49 39 45 
  61 58 51 37 46 

  57 56 47 41 44 
 Control 1 0 1 1 1 

  1 1 1 0 2

  2 1 2 0 1 
4th week 10% C.decidua 43 46 42 42 51 

  45 48 44 45 53 
  41 44 40 39 49 
 20% C.decidua 68 76 77 73 78
  74 80 81 77 82 

  62 72 73 69 74 
 Ivermectin 84 81 83 85 81 

  86 79 82 84 83 
  82 83 84 86 79 

 Control 2 1 2 2 2 

  2 2 1 1 2 
  3 2 3 1 1 

5th week 10% C.decidua 38 39 34 30 44
  40 37 35 32 46

  36 41 33 28 42 

 20% C.decidua 53 63 61 57 64 

  57 61 64 63 67 

  49 65 58 51 61
 Ivermectin 55 65 58 61 63

  57 66 60 63 62 
  53 64 56 62 64 

 Control 3 2 3 3 3 
  2 2 2 2 3 

  4 3 4 1 2 
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Subepedix-3(b): LSD All-Pairwise Comparisons Mean Test of Buffalo calves Treatment* Week) treated with 
Melia azardica 

Treatment 
Weeks 

MEAN W1 W2 W3 W4 
T1(10% extract) 8.000  i 30.000 f 49.000 e 34.000 f 30.250 c 
T2(20% extract) 15.000 h 49.000 e 75.000 b 61.000 d 50.000 b 
T3(Ivermectin) 22.000 g 52.000 e 84.000 a 68.000 c 56.500 a 
Control 0.333  j 0.333  j 2.556  ij 4.000  ij 1.806  d 
Mean 11.333 d 32.833 c 52.639 a 41.750 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks (12 groups) are looking significant to each other as 
evident from the letters on each digit. 
 
Subepedix-3(c): LSD All-Pairwise Comparisons Mean Test of Camels (Treatment *Week) treated with Melia 
azardica 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 17.000 h 39.000 e 49.000 d 35.000 f 35.000 c 
T2(20% extract) 21.000 h 51.000 d 83.000 a 68.000 b 55.750 b 
T3(Ivermectin) 27.333 g 57.000 c 86.000 a 69.000 b 59.833 a 
Control 0.0000 i 0.6667 i 1.6667 i 3.0000 i 1.333  d 
Mean 16.333 d 36.917 c 54.917 a 43.750 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit 
 
Subepedix-3(d): LSD All-Pairwise Cmparisons Mean Test of Dogs (Treatment*Week) treated with Melia 
azardica 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 11.000 j 37.000 h 57.000 ef 42.000 g 36.750 b 

T2(20% extract) 18.000 i 54.000 f 78.000 b 63.000 cd 53.250 a 

T3(Ivermectin) 17.000 i 59.000 de 67.000 c 67.000 c 57.000 a 

Control 0.0000 l 0.6667 kl 1.6667 kl 3.0000 k 1.333  c 

Mean 11.500 d 37.667 c 55.417 a 43.750 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
 
Subepedix-3(e): LSD All-Pairwise Comparisons Mean Test of Goats (Treatment* Week) treated with Melia 
azardica 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 7.0000 i 22.000 f 42.000 c 29.000 e 25.000 b 
T2(20% extract) 13.000 h 35.000 d 79.000 a 64.000 b 47.750 a 
T3(Ivermectin) 17.000 g 36.000 d 80.000 a 65.000 b 49.500 a 
Control 2.6667 j 0.6667 jk 1.6667 jk 2.6667 j 1.250  c 
Mean 9.250  d 23.417 c 50.667 a 40.167 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
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significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
       
Subepedix-3(f): LSD All-Pairwise Comparisons Mean Test of Human (Treatment* Week) treated with Melia 
azardica 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 12.000 i 35.000 g 58.000 d 40.000 f 36.250 c 

T2(20% extract) 18.667 h 46.000 e 79.000 b 64.000 c 51.917 b 

T3(Ivermectin) 19.333 h 57.000 d 83.000 a 67.000 c 56.583 a 

Control 0.0000 j 1.0000 j 2.0000 j 2.6667 j 1.417 d 

Mean 12.500 d 34.750 c 55.500 a 43.417 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
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Subepedix-3(g): excel data of different concentrations of Melia azardica methanolic extract and its Miticidal 
effect on experimental individuals. 

Reading time Treatment Buffalo-calvess Camels Dogs Goats Human 

1st week 10% M.azardica 9 17 11 7 12 

  8 19 12 9 14

  7 15 10 5 10 

 20% M.azardica 15 21 18 13 19 

  16 17 20 15 20

  14 25 16 11 17 

 Ivermectin 22 27 17 17 19 

  21 26 19 19 21

  23 29 15 15 18 

 Control 0 0 0 0 0 

  1 0 0 0 0

  0 0 0 0 0 

2nd week 10% M.azardica 23 39 37 22 35 

  33 43 41 24 37

  34 35 33 20 33 

 20% M.azardica 47 51 54 35 46 

  49 54 58 37 48

  51 48 50 33 44 

 Ivermectin 52 57 59 36 57 

  51 56 61 34 58

  53 58 57 38 56 

 Control 1 0 1 1 2 

  0 1 0 1 1

  0 1 1 0 0 

4th week 10% M.azardica 49 49 57 42 58 

  45 53 62 44 56
  53 45 52 40 60

 20% M.azardica 75 83 78 79 79 
  81 87 83 83 81 
  69 79 73 75 77 
 Ivermectin 84 85 85 80 83 
  83 86 83 82 82 

  85 87 87 78 84 
 Control 2 1 2 2 3 
  3 2 1 2 2 
   2 2 1 1 

5th week 10% M.azardica 34 35 42 29 43 
  32 37 46 32 40 

  36 33 38 26 37 
 20% M.azardica 61 68 63 64 64 
  63 66 67 68 60 
  59 70 59 60 68 
 Ivermectin 68 69 67 65 67 
  70 70 69 63 65 

  66 68 65 67 69 
 Control 4 2 3 3 3 

  3 3 2 3 3 

  5 4 4 2 2 
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Subepedix-4(b): LSD All-Pairwise Comparisons Mean Test of Buffalo calves Treatment*Week) treated with 
N.tobacum 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 9.000 i 43.00 f 60.000 bc 45.000 e 39.250 b 
T2(20% extract) 17.000 h 54.000 d 88.000 a 62.667 b 55.417 a 
T3(Ivermectin) 23.000 g 59.000 c 85.000 a 55.000 d 55.500 a 
Control 0.333 k 0.667 k 1.667 jk 2.33 j 1.250 c 
Mean 12.333 d 39.167 c 58.667 a 4  41.250 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
 
Subepedix-4(c): LSD All-Pairwise Comparisons Mean Test of Camels (Treatment*Week) treated with 
N.tobacum 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 13.000 I 38.000 g 71.000 b 43.000 f 41.250 b 
T2(20% extract) 21.000 h 51.000 e 85.000 a 61.000 c 54.500 a 
T3(Ivermectin) 20.000 h 57.000 d 86.000  a 60.000 c 55.750 a 
Control 0.0000 k 0.3333 k 1.3333 j 1.6667 j 0.833 c 
Mean 13.500 d 36.583 c 60.833 a 41.417 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
 
 
Subepedix-4(d): LSD All-Pairwise Comparisons Mean Test of Dogs (Treatment*Week) treated with N.tobacum 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 9.0000 g 46.000 d 71.000 b 39.000 e 41.250 b 
T2(20% extract) 15.000 f 69.000 b 85.000 a 63.000 c 58.000 a 
T3(Ivermectin) 17.000 f 69.000 b 86.000 a 63.000 c 58.750 a 
Control 0.0000 i 0.6667 i 1.3333 hi 0.0000 i 1.083 c 
Mean 10.250 d 46.167 b 60.833 a 41.833 c  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
 
Subepedix-4(e): LSD All-Pairwise Comparisons Mean Test of Goats(Treatment*Week) treated with N.tobacum 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 10.000  h 28.000 f 56.000 d 41.000 e 33.750 c 
T2(20% extract) 16.000  g 39.000 e 89.000 a 65.000 c 2  52.250 a 
T3(Ivermectin) 15.000  g 39.000 e 83.000  b 62.000 c 49.750 b 
Control 0.333 i 0.667 i 1.333 i 2.000 i 1.083 d 
Mean 10.333 d 26.667 c 57.333 a 42.500 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
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Subepedix-4(f): LSD All-Pairwise Comparisons Mean Test of Human (Treatment*  
Week) treated with N.tobacum 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 19.000 g 43.000 d 64.000 bc 40.000 e 41.500 b 
T2(20% extract) 27.000 f 66.000 b 78.000 a 61.000 c 58.000 a 
T3(Ivermectin) 22.000 g 66.000 b 80.000 a 62.000 bc 57.500 a 
Control 0.0000 h 0.6667 h 1.3333 h 2.0000 h 1.000   c 
Mean 17.000 d 43.917 b 55.833 a 41.250 c  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
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Subepedix-4(g): excel data of different concentrations of N.tobacum methanolic extract and its Miticidal effect 
on experimental individuals. 
Reading time Treatment Buffalo-calves Camels Dogs Goats Human 

1st week 10% N.tobacum 9 13 9 10 19 

  11 14 10 9 17 
  7 12 8 11 21 

 20% N.tobacum 17 21 15 16 27 

  21 25 16 14 31 

  13 17 14 18 23 
 Ivermectin 23 20 17 15 22 
  25 22 18 16 21 
  21 18 16 14 23 
 Control 0 0 0 0 0 
  0 0 0 1 0 
  1 0 0 0 0 
2nd week 10% N.tobacum 43 38 46 28 43 
  45 39 48 26 45 
  41 37 44 30 41 
 20% N.tobacum 54 51 69 39 66 

  58 55 73 43 70 

  50 47 65 35 62 

 Ivermectin 59 57 69 39 66 

  61 58 70 37 68 
  57 56 68 41 64 

 Control 1 0 1 1 1 
  1 1 1 1 0 
  0 0 0 0 1 

4th week 10% N.tobacum 60 71 71 56 64 
  62 73 73 58 66 
  58 69 69 54 62 

 20% N.tobacum 88 85 85 89 78 
  91 88 89 92 83 
  85 82 81 86 73 

 Ivermectin 85 86 86 83 80 

  84 87 88 84 83 
  86 85 84 82 77 
 Control 2 1 2 2 2 
  2 2 1 1 1 
  1 1 1 1 1 
5th week 10% N.tobacum 45 43 39 41 40 
  47 44 41 39 42 
  43 42 37 43 38 
 20% N.tobacum 62 61 63 65 61 
  68 64 67 63 64 
  58 58 59 67 58 
 Ivermectin 55 60 63 62 62 
  57 61 64 63 60 

  53 59 62 61 64 
 Control 3 2 3 3 3 
  2 2 2 2 2 
  2 1 2 1 1 
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Subepedix-5(b): LSD All-Pairwise Comparisons Mean Test of Buffalo calves Treatment *Week) treated with 
T.undulata. 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 7.000 h 26.000 e 34.000 d 27.000 e 23.500 c 
T2(20% extract) 13.000 g 34.000 d 44.000 c 34.000 d 31.250 b 
T3(Ivermectin) 23.000 f 59.000 b 69.000 a 68.000 a 54.750 a 
Control 0.333 k 0.667 jk 1.667 ij 2.333 i 1.250 d 
Mean 10.833 d 29.917 c 37.167 a 32.833 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
        
 
 
Subepedix-5(c):  LSD All-Pairwise Comparisons Mean Test of Camels (Treatment* Week) treated with 
T.undulata 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 15.000 h 31.000 f 37.000 e 30.000 f 28.250 c 
T2(20% extract) 25.000 g 45.000 d 54.000 c 45.000 d 42.250 b 
T3(Ivermectin) 27.000 g 57.000 b 56.000 bc 69.000 a 52.250 a 
Control 0.0000 i 0.3333 i 1.3333 i 1.6667 i 0.833 d 
Mean 16.750 c 33.333 b 37.083 a 36.417 a  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
    
Subepedix-5(d): LSD All-Pairwise Comparisons Mean Test of Dogs (Treatment*Week) treated with T.undulata 

Treatment 
Weeks 

MEAN W1 W2 W3 W4 
T1(10% extract) 9.0000 h 25.000 f 32.000 e 25.000 f 22.750 c 
T2(20% extract) 15.000 g 49.000 d 58.000 c 49.000 d 42.750 b 
T3(Ivermectin) 17.000 g 69.000 b 71.000 ab 71.000 ab 57.250 a 
Control 0.0000  j 0.6667 ij 1.3333 ij 2.3333 i 1.083 d 
Mean 10.250 d 35.917 c 40.583 a 37.083 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
 
Subepedix-5(e): LSD All-Pairwise Comparisons Mean Test of Goats (Treatment*Week) treated with T.undulata 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 10.000 h 20.000 f 28.000 e 22.000 f 20.000 c 
T2(20% extract) 13.333 g 22.000 f 33.667 d 28.000 e 24.250 b 
T3(Ivermectin) 15.000 g 39.000 c 49.000 b 68.000  a 42.750 a 
Control 0.333 i 0.667 i 1.333 i 2.000 i 1.083 d 
Mean 9.667 d 20.417 c 28.000 b 30.000 a  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
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 Subepedix-5(f): LSD All-Pairwise Comparisons Mean Test of Human (Treatment *Week) treated with 
T.undulata 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 15.000 h 29.000 f 35.000 e 28.000 f 26.750    c 
T2(20% extract) 25.000 fg 35.000 e 45.000 c 40.000 d 36.250   b 
T3(Ivermectin) 22.000 g 54.000 b 68.000 a 66.000 a 52.500 a 
Control 0.0000 i 0.0000 i 0.6667 i 2.0000 i 1.000 d 
Mean 15.500 d 29.667c 37.333 a 34.000 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
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Subepedix-5(g): excel data of different concentrations of T.undulata methanolic extract and its Miticidal effect 
on experimental individuals. 
Reading time Treatment Buffalo-calves Camels Dogs Goats Human 
1st week 10% T.undulata  7 15 9 10 15 
  9 14 10 9 17 
  5 16 8 11 13 
 20% T.undulata  13 25 15 12 25 
  17 28 16 13 27
  9 22 14 15 23 
 Ivermectin 23 27 17 15 22 
  24 28 18 16 21 
  22 26 16 14 23 
 Control 0 0 0 0 0 
  0 0 0 1 0 
  1 0 0 0 0 
2nd week 10% T.undulata  26 31 25 20 29 
  28 32 27 22 31 
  24 30 23 18 27 
 20% T.undulata  34 45 49 22 35 
  38 49 53 26 39 
  30 41 45 18 31 
 Ivermectin 59 57 69 39 54 
  60 58 72 37 58 
  58 56 66 41 50 
 Control 1 0 1 1 1 
  1 1 1 1 0 
  0 0 0 0 1 
4th week 10% T.undulata  34 37 32 28 35 
  36 40 34 30 40 
  32 34 30 26 30 
 20% T.undulata  44 54 58 33 45 
  48 58 62 37 53 
  40 50 54 31 37 
 Ivermectin 69 56 71 49 68 
  71 57 73 51 70 
  67 55 69 47 66 
 Control 2 1 2 2 2 
  2 2 1 1 1 
  1 1 1 1 1 
5th week 10% T.undulata  27 30 25 22 28 
  29 32 27 23 30 
  25 28 23 21 26 
 20% T.undulata  34 45 49 28 40 
  36 47 51 32 42 
  32 43 47 24 38 
 Ivermectin 68 69 72 68 66 
  70 71 70 70 64 
  66 67 74 66 68 
 Control 3 2 3 3 3 
  2 2 2 2 2 
  2 1 2 1 1 
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Subepedix-6(b): LSD All-Pairwise Comparisons Mean Test of Buffalo calves Treatment*Week) treated with 
V.negundo. 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract)    7.000 k        33.000 h 43.000 g 45.000 f 32.000 c 
T2(20% extract) 13.000 j   44.000 fg 73.000 b 63.000 d 48.250 b 
T3(Ivermectin) 23.000 i 59.000 e 81.000 a 67.000 c 57.500 a 
Control   2.333 l     0.667 lm     1.667 lm   2.333 l   1.250 d 
Mean 10.833 d 34.167 c 44.333 b 44.333 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
            
Subepedix-6(c): LSD All-Pairwise Comparisons Mean Test of Camels (Treatment* Week) treated with 
V.negundo 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 14.000 j 35.000 h 46.000 f 65.000 d 40.000 c 
T2(20% extract) 22.000 i 55.000 e 75.000 b 40.000 g 48.000 b 
T3(Ivermectin) 23.000 i 55.000 e 84.000 a 71.000 c 58.250 a 
Control 0.0000 k 0.3333 k 1.3333 k 1.6667 k 0.833 d 
Mean 14.750 d 36.333 c 51.583 a 44.417 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
 
Subepedix-6(d): LSD All-Pairwise Comparisons Mean Test of Dogs (Treatment*Week) treated with V.negundo 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 9.0000 j 40.000 h 42.000 g 51.000 f 35.500 c 
T2(20% extract) 15.000 i 59.000 e 77.000 b 64.000 d 53.750 b 
T3(Ivermectin) 17.000 i 69.000 c 83.000 a 69.000 c 59.500 a 
Control 0.0000 m 0.6667 lm 1.3333 kl 2.3333 k 1.083 d 
Mean 10.250 d 42.167 c 50.833 a 46.583 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
 
Subepedix-6(e): LSD All-Pairwise Comparisons Mean Test of Goats (Treatment* Week) treated with 
V.negundo 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 10.000 h 24.000 f 42.000 d 33.000 e 27.250 c 
T2(20% extract) 12.000 gh 32.000 e 69.000 b 65.000 c 44.500 b 
T3(Ivermectin) 15.000 g 39.000 d 81.000 a 65.000 c 50.000 a 
Control 0.333 i 0.667 i 1.333 i 2.000 i 1.083 d 
Mean 9.333 d 23.917 c 48.333 a 41.250 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
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Subepedix-6(f): LSD All-Pairwise Comparisons Mean Test of Human (Treatment* Week) treated with 
V.negundo 

Treatment Weeks MEAN 
W1 W2 W3 W4 

T1(10% extract) 15.000 gh 39.000 de 61.000 c 37.000 de 38.000 b 
T2(20% extract) 25.000 efg 40.333 d 78.000 ab 67.000 bc 52.583 a 
T3(Ivermectin) 22.000 fg 37.333 de 84.000 a 70.000 bc 53.333 a 
Control 0.000 i 33.667 def 1.3333hi 2.000 hi 9.250 c 
Mean 15.500 c 37.583 b 56.083 a 44.000 b  

There are 3 groups in treatments in which the means for T1,T2 and T3 are significantly higher than control 
group, as evident from the letters on each digit indicating higher efficacies. And the means of 4 weeks are 
significantly different from one another. Treatments*Weeks(12 groups) are looking significant to each other as 
evident from the letters on each digit. 
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Subepedix-6(g): excel data of different concentrations of V.negundo methanolic extract and its Miticidal effect 
on experimental individuals. 
Reading time Treatment Buffalo-calves Camels Dogs Goats Human 
1st week 10% V.negundo  7 14 9 10 15 
  8 13 10 8 17 
  6 15 8 12 13 
 20% V.negundo  13 22 15 12 25 
  16 24 17 14 26
  10 20 13 10 24 
 Ivermectin 23 23 17 15 22 
  24 24 18 16 21 
  22 22 16 14 23 
 Control 0 0 0 0 0 
  0 0 0 1 0 
  1 0 0 0 0 
2nd week 10% V.negundo  33 35 40 24 39 
  35 34 42 22 37 
  31 36 38 26 41 
 20% V.negundo  44 55 59 32 48 
  48 58 63 30 42 
  40 52 55 34 31 
 Ivermectin 59 55 69 39 33 
  61 56 70 40 29 
  57 54 68 38 50 
 Control 1 0 1 1 47 
  1 1 1 1 53 
  0 0 0 0 1 
4th week 10% V.negundo  43 46 42 42 61 
  45 48 44 44 57 
  41 44 40 40 65 
 20% V.negundo  73 75 77 69 78 
  77 79 81 72 81 
  69 71 73 66 75 
 Ivermectin 81 84 83 81 84 
  79 85 82 80 86 
  83 83 84 82 82 
 Control 2 1 2 2 2 
  2 2 1 1 1 
  1 1 1 1 1 
5th week 10% V.negundo  45 65 51 33 37 
  47 67 53 35 39 
  43 63 49 31 35 
 20% V.negundo  63 40 64 65 67 
  66 44 67 62 69 
  60 36 61 68 65 
 Ivermectin 67 71 69 65 70 
  66 69 70 63 67 
  68 73 68 67 73 
 Control 3 2 3 3 3 
  2 2 2 2 2 
  2 1 2 1 1 
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APPENDEX-3 

Subepedix-1(a).Analysis of Variance Table for Lymphocytes level in Buffalo calves affected with S.scabiei 
SOV Df SS MS F-ratio P-value 
Block 2 42.18 21.09   

Treatment 3 4840.63 1613.54 45.51 0.0002 
Error(1) 6 212.72 35.45   
Weeks 2 174.98 87.49 174.98 0.0146 
T x W 6 105.92 17.65 1.12 0.3918 

Error(2) 16 251.13 15.70   
Total 35 5627.55    

 
Subepedix-1(b).Analysis of Variance Table for Lymphocytes level in Camels affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 529.4 264.69   

Treatment 3 4947.4 1649.14 8.94 0.0124 
Error(1) 6 1106.8 184.47   
Weeks 2 847.4 423.69 3.26 0.0649 
T x W 6 1237.5 206.25 1.59 0.2147 

Error(2) 16 2079.8 129.99   
Total 35 10748.3    

 
Subepedix-1(c).Analysis of Variance Table for Lymphocytes level in Dogs affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 166.35 83.17   

Treatment 3 3562.00 1187.33 76.45 0.0000 
Error(1) 6 93.18 15.53   
Weeks 2 942.27 471.13 86.46 0.0000 
T x W 6 419.07 69.85 12.82 0.0000 

Error(2) 16 87.19 5.45   
Total 35 5270.07    

 
Subepedix-1(d).Analysis of Variance Table for Lymphocytes level in Goats affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 31.9 15.94   

Treatment 3 11423.0 3807.68 36.79 0.0003 
Error(1) 6 621.0 103.50   
Weeks 2 127.9 63.96 14.18 0.0003 
T x W 6 67.4 11.23 2.49 0.0679 

Error(2) 16 72.2 4.51   
Total 35 12343.4    

 
Subepedix-1(e).Analysis of Variance Table for Lymphocytes level in Men affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 351.91 175.95   

Treatment 3 5616.56 1872.19 226.50 0.0000 
Error(1) 6 49.59 8.27   
Weeks 2 240.71 120.35 82.75 0.0000 
T x W 6 99.46 16.58 11.40 0.0001 

Error(2) 16 23.27 1.45   
Total 35 6381.51 6381.51   

 
  Subepedix-2(a).Analysis of Variance Table for Eosinophil level in Buffalo calves affected with S.scabiei 
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 SOV Df SS MS F-ratio P-value 
Block 2 47.309 23.654   

Treatment 3 451.969 150.656 213.30 0.0000 
Error(1) 6 4.238 0.706   
Weeks 2 259.909 129.954 330.39 0.0000 
T x W 6 91.904 15.317 38.94 0.0000 

Error(2) 16 6.293 0.393   
Total 35 861.622    

 
Subepedix-2(b).Analysis of Variance Table for Eosinophil level in Camels affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 65.06 32.53   

Treatment 3 3318.97 1106.32 112.61 0.0000 
Error(1) 6 58.94 9.82   
Weeks 2 557.56 278.78 209.08 0.0000 
T x W 6 205.11 34.19 25.64 0.0000 

Error(2) 16 21.33 1.33   
Total 35 4226.97    

 
Subepedix-2(c).Analysis of Variance Table for Eosinophil level in Dogs affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 63.39 31.694   

Treatment 3 2516.53 838.843 1352.16 0.0000 
Error(1) 6 3.72 0.620   
Weeks 2 281.06 140.528 778.31 0.0000 
T x W 6 101.39 16.898 93.59 0.0000 

Error(2) 16 2.89 0.181   
Total 35 2968.97    

 
Subepedix-2(d).Analysis of Variance Table for Eosinophil level in Goats affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 23.60 11.801   

Treatment 3 1146.05 382.016 132.53 0.0000 
Error(1) 6 17.30 2.883   
Weeks 2 331.54 165.768 1477.14 0.0000 
T x W 6 110.70 18.449 164.40 0.0000 

Error(2) 16 1.80 0.112   
Total 35 1630.97    

 
Subepedix-2(e).Analysis of Variance Table for Eosinophil level in Men affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 2.00     1.000 2.00     1.000   

Treatment 3 2004.97 668.324 234.35 0.0000 
Error(1) 6 17.11 2.852   
Weeks 2 330.17 165.083 78.72 0.0000 
T x W 6 112.94 18.824 8.98 0.0002 

Error(2) 16 33.56 2.097   
Total 35 2500.75    
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Subepedix-3(a).Analysis of Variance Table for PCV level in Buffalo calves affected with S.scabiei 
SOV Df SS MS F-ratio P-value 
Block 2 5.722      2.861   

Treatment 3 287.194 95.731   40.87    0.0002 
Error(1) 6 14.056   2.343   
Weeks 2 352.722   176.361    3174.50    0.0000 
T x W 6 117.722  19.620 353.17  0.0000 
Error(2) 16 0.889   0.056   
Total 35 778.306    

 
Subepedix-3(b).Analysis of Variance Table for PCV level in Camels affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 10.5000 5.25000   

Treatment 3 402.750 134.250 107.40 0.0000 
Error(1) 6 7.50000 1.25000   
Weeks 2 337.500 168.750 2.1E+32 0.0000 
T x W 6 112.500 18.7500 2.3E+31 0.0000 

Error(2) 16 1.299E-29 8.121E-31   
Total 35 870.750    

WARNING: The model error mean square is too small to continue.The model may fit the data exactly. 
 
Subepedix-3(c).Analysis of Variance Table for PCV level in Dogs affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 5.389 2.694   

Treatment 3 493.000 164.333 56.34 0.0001 
Error(1) 6 17.500 2.917   
Weeks 2 345.056 172.528 6211.00 0.0000 
T x W 6 115.167 19.194 691.00 0.0000 

Error(2) 16 0.444 0.028   
Total 35 976.556    

 
Subepedix-3(d).Analysis of Variance Table for PCV level in Goats affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 9.50000 4.75000   

Treatment 3 354.000 118.000 42.91 0.0002 
Error(1) 6 16.5000 2.75000   
Weeks 2 337.500 168.750 3.5E+32 0.0000 
T x W 6 112.500 18.7500 3.8E+31 0.0000 

Error(2) 16 7.797E-30 4.873E-31   
Total 35 830.000    

WARNING: The model error mean square is too small to continue.The model may fit the data exactly. 
 
Subepedix-3(e).Analysis of Variance Table for PCV level in Men affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 15.72 7.861   

Treatment 3 462.75 154.250 17.63 0.0022 
Error(1) 6 52.50 8.750   
Weeks 2 418.06 209.028 75.25 0.0000 
T x W 6 154.17 25.694 9.25 0.0002 

Error(2) 16 44.44 2.778   
Total 35 1147.64    
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Subepedix-4(a).Analysis of Variance Table for MCHC level in Buffalo calves affected with S.scabiei 
SOV df SS MS F-ratio P-value 
Block 2 17.52 8.760   

Treatment 3 1361.63 453.877 72.89 0.0000 
Error(1) 6 37.36 6.227   
Weeks 2 124.22 62.110 6211.00 0.0000 
T x W 6 41.46 6.910 691.00 0.0000 

Error(2) 16 0.16 0.010   
Total 35 1582.35    

 
Subepedix-4(b).Analysis of Variance Table for MCHC level in Camels affected with S.scabiei 

SOV df SS MS F-ratio P-value 
Block 2 9.85 4.927   

Treatment 3 1556.41 518.802 243.86 0.0000 
Error(1) 6 12.77 2.128   
Weeks 2 122.86 61.428 24571.0 0.0000 
T x W 6 40.96 6.827 2731.00 0.0000 

Error(2) 16 0.04 0.003   
Total 35 1742.89    

 
Subepedix-4(c).Analysis of Variance Table for MCHC level in Dogs affected with S.scabiei 

SOV df SS MS F-ratio P-value 
Block 2 26.91 13.454   

Treatment 3 1742.30 580.766 580.766 0.0000 
Error(1) 6 24.19 4.032   
Weeks 2 119.74 59.871 2836.00 0.0000 
T x W 6 40.03 6.671 316.00 0.0000 

Error(2) 16 0.34 0.021   
Total 35 1953.51    

 
Subepedix-4(d).Analysis of Variance Table for MCHC level in Goats affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 0.056 0.0278   

Treatment 3 108.083 36.0278 13.95 0.0041 
Error(1) 6 15.500 2.5833  
Weeks 2 81.556 40.7778 1468.00 0.0000 
T x W 6 27.333 4.5556 164.00 0.0000 

Error(2) 16 0.444 0.0278   
Total 35 232.972    

 
Subepedix-4(e).Analysis of Variance Table for MCHC level in Men affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 9.50000 4.75000   

Treatment 3 134.000 44.6667 13.07 0.0048 
Error(1) 6 20.5000 3.41667   
Weeks 2 121.500 60.7500 7.8E+31 0.0000 
T x W 6 40.5000 6.75000 8.7E+30 0.0000 

Error(2) 16 1.239E-29 7.749E-31   
Total 35 326.000    

 
WARNING: The model error mean square is too small to continue. 
The model may fit the data exactly. 
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Subepedix-5(a).Analysis of Variance Table for MCH level in Buffalo calves affected with S.scabiei 
 SOV Df SS MS F-ratio P-value 
Block 2 4.415 2.2074   

Treatment 3 248.295 82.7651 332.16 0.0000 
Error(1) 6 1.495 0.2492   
Weeks 2 50.619 25.3096 499.93 0.0000 
T x W 6 16.914 2.8191 55.68 0.0000 

Error(2) 16 0.810 0.0506   
Total 35 322.549    

 
Subepedix-5(b).Analysis of Variance Table for MCH level in Camels affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 0.357 0.179   

Treatment 3 584.304 194.768 379.35 0.0000 
Error(1) 6 3.081 0.513   
Weeks 2 90.421 45.210 1150.23 0.0000 
T x W 6 30.391 5.065 128.86 0.0000 

Error(2) 16 0.629 0.039   
Total 35 709.182    

 
Subepedix-5(c).Analysis of Variance Table for MCH level in Dogs affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 0.124 0.06194   

Treatment 3 705.343 235.114 1738.01 0.0000 
Error(1) 6 0.812 0.13528   
Weeks 2 121.051 60.5253 217891 0.0000 
T x W 6 40.352 6.72528 24211.0 0.0000 

Error(2) 16 0.004 2.778E-04   
Total 35 867.686    

    
Subepedix-5(d).Analysis of Variance Table for MCH level in Goats affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 2.2217 1.1108   

Treatment 3 54.3033 18.1011 82.80 0.0000 
Error(1) 6 1.3117 0.2186   
Weeks 2 10.8117 5.4058 282.04 0.0000 
T x W 6 3.6350 0.6058 31.61 0.0000 

Error(2) 16 0.3067 0.0192   
Total 35 72.5900    

 
Subepedix-5(e).Analysis of Variance Table for MCH level in Men affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 0.517     0.259  

Treatment 3 347.532   115.844   347.532   0.0000
Error(1) 6 1.427      0.238   
Weeks 2 6.134      3.067     88.33    0.0000 
T x W 6 2.251      0.375   10.80    0.0001 
Error(2) 16 0.556    0.035   
Total 35 358.416    
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Subepedix-6(a).Analysis of Variance Table for MCV level in Buffalo calves affected with S.scabiei 
SOV Df SS MS F-ratio P-value 
Block 2 41.50 20.751   

Treatment 3 886.11 295.369 59.66 0.0001 
Error(1) 6 29.70 4.951   
Weeks 2 276.61 138.303 165963 0.0000 
T x W 6 92.22 15.369 18443.0 0.0000 

Error(2) 16 0.01 0.001   
Total 35 1326.15    

 
Subepedix-6(b).Analysis of Variance Table for MCV level in Camels affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 10.282 5.141   

Treatment 3 5.020 1.673 0.21 0.8839 
Error(1) 6 47.113 7.852   
Weeks 2 221.162 110.581 41.35 0.0000 
T x W 6 87.274 14.546 5.44 0.0031 

Error(2) 16 42.791 2.674   
Total 35 413.643    

 
Subepedix-6(c).Analysis of Variance Table for MCV level in Dogs affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 13.5000 6.75000   

Treatment 3 145.687 48.5625 64.75 0.0001 
Error(1) 6 4.50000 0.75000   
Weeks 2 307.125 153.563 2.2E+31 0.0000 
T x W 6 105.375 17.5625 2.6E+30 0.0000 

Error(2) 16 1.099E-28 6.871E-30   
Total 35 576.187    

 
Subepedix-6(d).Analysis of Variance Table for MCV level in Goats affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 1.06    0.53   

Treatment 3 5569.83 5569.83 734.48 0.0000 
Error(1) 6 15.17 2.53   
Weeks 2 287.45 143.73 5174.11 0.0000 
T x W 6 96.22 16.04 577.31 0.0000 

Error(2) 16 0.44 0.03   
Total 35 5970.17    

 
Subepedix-6(e).Analysis of Variance Table for MCV level in Men affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 14.09 7.045   

Treatment 3 2305.19 768.395 171.43 0.0000 
Error(1) 6 26.89 4.482   
Weeks 2 279.43 139.714 999.94 0.0000 
T x W 6 94.24 15.706 112.41 0.0000 

Error(2) 16 2.24 0.140   
Total 35 2722.07    
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Subepedix-7(a).Analysis of Variance Table for HCT level in Buffalo calves affected with S.scabiei  
SOV Df SS MS F-ratio P-value 
Block 2 51.509 25.7547   

Treatment 3 53.412 17.8041 6.19 0.0287 
Error(1) 6 17.248 2.8747   
Weeks 2 172.888 86.4441 5880.55 0.0000 
T x W 6 57.865 9.6441 656.06 0.0000 

Error(2) 16 0.235 0.0147   
Total 35 353.158    

 
Subepedix-7(b).Analysis of Variance Table for HCT level in Camels affected with Sarcoptes 

SOV Df SS MS F-ratio P-value 
Block 2 124.05 62.02   

Treatment 3 3062.07 1020.69 114.16 0.0000 
Error(1) 6 53.65 8.94   
Weeks 2 173.30 86.65 6429.09 0.0000 
T x W 6 58.03 9.67 717.63 0.0000 

Error(2) 16 0.22 0.01  
Total 35 3471.31  

 
Subepedix-7(c).Analysis of Variance Table for HCT level in Dogs affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 46.50 23.250   

Treatment 3 1790.56 596.852 199.57 0.0000 
Error(1) 6 17.94 2.991   
Weeks 2 135.50 67.750 487.80 0.0000 
T x W 6 48.28 8.046 57.93 0.0000 

Error(2) 16 2.22 0.139   
Total 35 2041.00    

 
Subepedix-7(d).Analysis of Variance Table for HCT level in Goats affected with S.scabiei 

SOV Df SS MS F-ratio P-value 
Block 2 10.752      5.376   

Treatment 3 736.595   245.532     192.45    0.0000 
Error(1) 6 7.655   1.276   
Weeks 2 168.610   84.305     101166    0.0000 
T x W 6 56.229   9.372    11245.9    0.0000 
Error(2) 16 0.013   0.001   
Total 35 979.854    

 
Subepedix-7(e).Analysis of Variance Table for HCT level in Men affected with Sarcoptes 

SOV df SS MS F-ratio P-value 
Block 2 13.42 6.71   

Treatment 3 6852.83 2284.28 971.70 0.0000 
Error(1) 6 14.10 2.35  
Weeks 2 171.96 85.98 7961.33 0.0000 
T x W 6 57.49 9.58 887.26 0.0000 

Error(2) 16 0.17 0.01   
Total 35 7109.99    
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Subepedix-8(a).Analysis of Variance Table for Haemoglobin level in Buffalo calves affected with S.scabiei  
SOV Df SS MS F-ratio P-value 
Block 2 0.407 0.2036   

Treatment 3 133.648 44.5493 147.09 0.0000 
Error(1) 6 1.817 0.3029   
Weeks 2 11.754 5.8769 55.02 0.0000 
T x W 6 4.217 0.7029 6.58 0.0012 

Error(2) 16 1.709 0.1068  
Total 35 153.552    

 
Subepedix-8(b).Analysis of Variance Table for Haemoglobin level in Camels affected with S.scabiei  

SOV Df SS MS F-ratio P-value 
Block 2 2.227     1.1136   

Treatment 3 184.919   61.6395    319.59    0.0000 
Error(1) 6 1.157   0.1929   
Weeks 2 12.987     6.4936     79.78    0.0000 
T x W 6 4.804   0.8006      9.84    0.0001 
Error(2) 16 1.302   0.0814   
Total 35 207.396    

 
Subepedix-8(c).Analysis of Variance Table for Haemoglobin level in Dogs affected with S.scabiei  

SOV Df SS MS F-ratio P-value 
Block 2 3.244 1.622  

Treatment 3 559.690 186.563 606.71 0.0000 
Error(1) 6 1.845 0.308   
Weeks 2 11.424 5.712 66.65 0.0000 
T x W 6 3.998 0.666 7.78 0.0005 

Error(2) 16 1.371 0.086   
Total 35 581.572    

 
Table-8(d).Analysis of Variance Table for Haemoglobin level in Goats affected with S.scabiei  

SOV Df SS MS F-ratio P-value 
Block 2 0.1358 0.0679   

Treatment 3 54.5650 18.1883 176.60 0.0000 
Error(1) 6 0.6180 0.1030   
Weeks 2 25.3398 12.6699 825.40 0.0000 
T x W 6 8.6272 1.4379 93.67 0.0000 

Error(2) 16 0.2456 0.0153   
Total 35 89.5314    

 
Subepedix-8(e).Analysis of Variance Table for Haemoglobin level in Men affected with S.scabiei  

SOV Df SS MS F-ratio P-value 
Block 2 1.341     0.6703   

Treatment 3 82.056    27.3521    87.94    0.0000 
Error(1) 6 1.866   0.3110   
Weeks 2 14.107   7.0536   64.12    0.0000
T x W 6 4.893   0.8155     7.41    0.0006 
Error(2) 16 1.760   0.1100   
Total 35 106.023    
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Subepedix-9(a).Analysis of Variance Table for Red blood cells Buffalo calves affected with S.scabiei  
SOV Df SS MS F-ratio P-value 
Block 2 0.0366 0.01830   

Treatment 3 13.9334 4.64447 141.55 0.0000 

Error(1) 6 0.1969 0.03281   
Weeks 2 4.8542 2.42710 120.25 0.0000 
T x W 6 1.6678 0.27797 13.77 0.0000 

Error(2) 16 0.3229 0.02018   
Total 35 21.0118    

              
Subepedix-9(b). Analysis of Variance Table for Red blood cells Camels affected with S.scabiei  

SOV Df SS MS F-ratio P-value 
Block 2 0.0539 0.02697   

Treatment 3 11.2588 3.75293 78.78 0.0000 
Error(1) 6 0.2858 0.04764   
Weeks 2 7.2298 3.61488 142.16 0.0000 
T x W 6 3.0079 0.50132 19.72 0.0000 

Error(2) 16 0.4068 0.02543   
Total 35 22.2431    

 
Subepedix-9(c).Analysis of Variance Table for Red blood cells Dogs affected with S.scabiei  

SOV Df SS MS F-ratio P-value 
Block 2 1.4672 0.73361   

Treatment 3 23.7389 7.91296 78.33 0.0000 
Error(1) 6 0.6061 0.10102   
Weeks 2 2.5872 1.29361 34.12 0.0000 

T x W 6 0.9328 0.15546 4.10 0.0111 
Error(2) 16 0.6067 0.03792   

Total 35 29.9389    
 

Subepedix-9(d).Analysis of Variance Table for Red blood cells Goats affected with S.scabiei  
SOV Df SS MS F-ratio P-value 
Block 2 0.651 0.325   

Treatment 3 334.635 111.545 2636.07 0.0000
Error(1) 6 0.254 0.042   
Weeks 2 8.702 4.351 728.50 0.0000 
T x W 6 2.931 0.488 81.79 0.0000 

Error(2) 16 0.096 0.006   
Total 35 347.267    

 
Subepedix-9(e).Analysis of Variance Table for Red blood cells Men affected with S.scabiei  

SOV Df SS MS F-ratio P-value 
Block 2 0.0337 0.01684   

Treatment 3 16.6148 5.53826 251.40 0.0000 
Error(1) 6 0.1322 0.02203  
Weeks 2 6.5308 3.26538 185.01 0.0000
T x W 6 2.2892 0.38154 21.62 0.0000 

Error(2) 16 0.2824 0.01765   
Total 35 25.8831    
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Subepedix-10(a).Analysis of Variance Table for White blood cells of Buffalo Calves affected with S.scabiei.  
SOV Df SS MS F-ratio P-value 
Block 2 3.149 1.574   

Treatment 3 23.263 7.754 6.02 0.0306 

Error(1) 6 7.731 1.2885   
Weeks 2 162.101 81.0503 276.31 0.0000 

T x W 6 56.693 9.448 32.21 0.0000 
Error(2) 16 4.693 0.2933   

Total 35 257.630    
 
Subepedix-10(b).Analysis of Variance Table for White blood cells of Camels affected with S.scabiei.   

SOV Df SS MS F-ratio P-value
Block 2 2.36 1.181   

Treatment 3 1317.07 439.023 650.94 0.0000 
Error(1) 6 4.05 0.674   

Weeks 2 153.51 76.754 235.36 0.0000 

T x W 6 53.54 8.923 27.36 0.0000 

Error(2) 16 5.22 0.326   
Total 35 1535.75    

 
Subepedix-10(c).Analysis of Variance Table for White blood cells of Dogs affected with S.scabiei.   

SOV Df SS MS F-ratio P-value 

Block 2 8.82 4.412   

Treatment 3 901.05 300.351 203.23 0.0000 

Error(1) 6 8.87 1.478   

Weeks 2 151.02 75.509 219.04 0.0000 
T x W 6 50.49 8.415 24.41 0.0000 

Error(2) 16 5.52 0.345   

Total 35 1125.76    
 
Subepedix-10(d).Analysis of Variance Table for White blood cells of Goats affected with S.scabiei.   

SOV Df SS MS F-ratio P-value 
Block 2 6.56 3.281  

Treatment 3 1326.10 442.033 227.29 0.0000 

Error(1) 6 11.67 1.945   
Weeks 2 148.44 74.221 180.05 0.0000 
T x W 6 49.63 8.271 20.07 0.0000 

Error(2) 16 6.60 0.412   
Total 35 1549.00    

 
Subepedix-10(e).Analysis of Variance Table for White blood cells of Men affected with S.scabiei.   

SOV df SS MS F-ratio P-value 
Block 2 0.462 0.2311   

Treatment 3 44.387 14.795 7.78 0.0172 
Error(1) 6 11.413 1.9022   
Weeks 2 127.909 63.9544 159.44 0.0000 
T x W 6 43.673 7.2789 18.15 0.0000 

Error(2) 16 6.418 0.4011   
Total 35 234.262    
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APPENDEX-4 
 
Subepedix 4(1-a): Analysis of Variance Table for Buffalo calves treated with A.indica  

SOV Df SS MS F-ratio P-value 
Block 2 13.2           6.58   

Treatment 3 23364.5      7788.17        1988.47        0.0000
Error(1) 6 23.5 3.92  

Weeks 3 12568.5 4189.50 461.23 0.0000 
T x W 9 4248.0         472.00  51.96          0.0000 

Error(2) 24 218.0            9.08   
Total 47 40435.7    

 
Subepedix 4(1-b): Analysis of Variance Table for Camels treated with A.indica  

SOV Df SS MS F-ratio P-value 
Block 2 149.6 74.81   

Treatment 3 26358.0 8786.00 664.14 0.0000 
Error(1) 6 79.4 13.23   
Weeks 3 10612.5 3537.50 562.25 0.0000 
T x W 9 3379.5 375.50 59.68 0.0000 

Error(2) 24 151.0 6.29   
Total 47 40730.0    

 
Subepedix 4(1-c): Analysis of Variance Table for Dogs treated with A.indica  

SOV Df SS MS F-ratio P-value 

Block 2 16.5 8.27   

Treatment 3 26488.8 8829.58 513.72 0.0000

Error(1) 6 103.1 17.19   

Weeks 3 14336.2 4778.75 1489.48 0.0000 

T x W 9 5130.2 570.03 177.67 0.0000

Error(2) 24 77.0 3.21   

Total 47 46151.9    

Subepedix 4(1-d): Analysis of Variance Table for Goats treated with A.indica  
SOV Df SS MS F-ratio P-value 
Block 2 58.3 29.15   

Treatment 3 17650.6 5883.52 539.98 0.0000
Error(1) 6 65.4 10.90   
Weeks 3 11886.9 3962.30 2082.38 0.0000 
T x W 9 4622.2 513.58 269.91 0.0000 

Error(2) 24 45.7 1.90   
Total 47 34329.0    

Subepedix 4(1-e): Analysis of Variance Table for Men treated with A.indica  
 SOV Df SS MS F-ratio P-value

Block 2 12.1 6.06   

Treatment 3 25105.5 8368.50 1600.35 0.0000 

Error(1) 6 31.4 5.23   

Weeks 3 11436.5 3812.17 460.92 0.0000 

T x W 9 3851.0 427.89 51.73 0.0000 

Error(2) 24 198.5 8.27   

Total 47 40635.0    
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Subepedix 4(2-a): Analysis of Variance Table for Buffalo calves treated with C.decidua.  
SOV Df SS MS F-ratio P-value 
Block 2 140.4 70.19   

Treatment 3 19337.1 6445.69 304.22 0.0000 
Error(1) 6 127.1 21.19   
Weeks 3 9335.6 3111.85 8786.41 0.0000 
T x W 9 3482.2 386.91 1092.45 0.0000 

Error(2) 23 8.5 0.35   
Total 47 32430.8    

 
Subepedix 4(2-b):Analysis of Variance Table for Camels  treated with C.decidua.  

SOV Df SS MS F-ratio P-value 
Block 2 14.0 7.02   

Treatment 3 22754.5 7584.83 1394.91 0.0000 
Error(1) 6 32.6 5.44   
Weeks 3 8192.2 2730.72 646.75 0.0000 
T x W 9 3297.0 366.33 86.76 0.0000 

Error(2) 23 101.3 4.22   
Total 47 34391.7    

 
Subepedix 4(2-c):Analysis of Variance Table for Dogs  treated with C.decidua.  

SOV Df SS MS F-ratio P-value
Block 2 60.5 30.27  

Treatment 3 19198.7 6399.58 514.54 0.0000 
Error(1) 6 74.6 12.44   
Weeks 3 10765.6 3588.53 5327.30 0.0000 
T x W 9 4508.2 500.92 743.63 0.0000 

Error(2) 23 16.2 0.67  
Total 47 34623.9  

 
Subepedix 4(2-d):Analysis of Variance Table for Goats  treated with C.decidua.  

SOV Df SS MS F-ratio P-value 
Block 2 50.2 25.08   

Treatment 3 17400.7 5800.25 370.23 0.0000
Error(1) 6 94.0 15.67  
Weeks 3 11301.1 3767.03 1528.03 0.0000 
T x W 9 4974.7 552.75 224.21 0.0000 

Error(2) 23 59.2 2.47   
Total 47 33879.9    

 
Subepedix 4(2-e):Analysis of Variance Table for Human treated with C.decidua.  

SOV Df SS MS F-ratio P-value 
Block 2 34.0 17.02   

Treatment 3 21205.1 7068.35 805.89 0.0000 
Error(1) 6 52.6 8.77   
Weeks 3 9276.7 3092.24 1795.50 0.0000 
T x W 9 3440.7 382.30 221.98 0.0000 

Error(2) 23 41.3 1.72   
Total 47 34050.5    
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Subepedix 4(3-a): Analysis of Variance Table for Buffalo calves treated with Melia azardica  
SOV Df SS MS F-ratio P-value 
Block 2 6.3 3.15  

Treatment 3 19817.5 6605.82 669.92 0.0000
Error(1) 6 59.2 9.86   
Weeks 3 10475.7 3491.91 507.42 0.0000 
T x W 9 3339.8 371.09 53.93 0.0000 

Error(2) 23 158.3 6.88   
Total 46 33856.8  

 
Subepedix 4(3-b): Analysis of Variance Table for Camels treated with Melia azardica  

SOV Df SS MS F-ratio P-value 
Block 2 15.0 7.52   

Treatment 3 25742.4 8580.80 826.51 0.0000 
Error(1) 6 62.3 10.38   
Weeks 3 9478.2 3159.41 710.87 0 0.0000 
T x W 9 4012.4 445.82 100.31 0.0000 

Error(2) 24 106.7 4.44   
Total 47 39417.0    

 
Subepedix 4(3-c):  Analysis of Variance Table for Dogs treated with Melia azardica  

 SOV Df SS MS F-ratio P-value
Block 2 120.2  60.08   

Treatment 3 23234.5  7744.83  462.38 0.0000 
Error(1) 6 100.5  16.75   
Weeks 3 12424.8   4141.61  1887.32 0.0000 
T x W 9 4209.0  467.67  213.11 0.0000 

Error(2) 24 52.7 2.19   
Total 47 40141.7    

 
Subepedix 4(3-d): Analysis of Variance Table for Goats treated with Melia azardica  

 SOV Df SS MS F-ratio P-value 
Block 2 63.4 31.69   

Treatment 3 18525.7 6175.25 731.88 0.0000 
Error(1) 6 50.6  8.44   
Weeks 3 12015.8  4005.25  2288.71 0.0000 
T x W 9 4969.7  552.19  315.54 0.0000 

Error(2) 24 42.0  1.75   
Total 47 35667.2    

 
Subepedix 4(3-e): Analysis of Variance Table for Men treated with Melia azardica  

SOV Df SS MS F-ratio P-value 

Block 2 7.2 3.58 7.2 3.58   

Treatment 3 22462.9  7487.64 6574.51 0.0000 

Error(1) 6 6.8  1.14   

Weeks 3 11854.7  3951.58 929.78 0.0000 

T x W 9 4030.2  447.81 105.37 0.0000 

Error(2) 24 102.0  4.25   

Total 47 38463.9    
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Subepedix 4(4-a): Analysis of Variance Table for Buffalo calves treated with N.tobacum 
SOV Df SS MS F-ratio P-value 
Block 2 108.8 54.40  

Treatment 3 23539.6  7846.52  731.33 0.0000 
Error(1) 6 64.4  10.73   
Weeks 3 13172.7  4390.91  5225.55 0.0000 
T x W 9 4606.4  511.82  609.10 0.0000 

Error(2) 23 20.2  0.84   
Total 46 41512.0  

 
Subepedix 4(4-b): Analysis of Variance Table for Camels treated with N.tobacum 

SOV Df SS MS F-ratio P-value 
Block 2 81.3 40.65   

Treatment 3 23750.5 7916.83 1107.90 0.0000 
Error(1) 6 42.9 7.15   
Weeks 3 13623.2 4541.06 18683.2 0.0000 
T x W 9 4432.0 492.44 2026.06 0.0000 

Error(2) 24 5.8 0.24   
Total 47 41935.7    

 
Subepedix 4(4-c): Analysis of Variance Table for Dogs treated with N.tobacum 

 SOV Df SS MS F-ratio P-value 
Block 2 81.5 40.77  

Treatment 3 26297.1  8765.69 1278.88 0.0000 
Error(1) 6 41.1  6.85   
Weeks 3 16323.2  5441.08  7533.80 0.0000 
T x W 9 5542.2  615.80  852.64 0.0000 

Error(2) 24 17.3  0.72   
Total 47 48302.5    

 
 Subepedix 4(4-d): Analysis of Variance Table for Goats treated with N.tobacum 

  SOV Df SS MS F-ratio P-value 
Block 2 1.0  0.52   

Treatment 3 19974.2  6658.08  3759.86 0.0000 
Error(1) 6 10.6  1.77   
Weeks 3 14764.9  4921.64  1201.21 0.0000 
T x W 9 5418.7  602.08  146.95 0.0000 

Error(2) 24 98.3  4.10   
Total 47 40267.9    

 
Subepedix 4(4-e): Analysis of Variance Table for Men treated with N.tobacum 

  SOV Df SS MS F-ratio P-value 
Block 2 60.9   30.44   

Treatment 3 25830.0  25830.0   657.04 0.0000 
Error(1) 6 78.6  13.10   
Weeks 3 9547.2 3182.39 1196.51 0.0000
T x W 9 3389.5  376.61  141.60 0.0000 

Error(2) 24 63.8  2.66   

Total 47 38970.0    
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Subepedix 4(5-a):Analysis of Variance Table for Buffalo calves treated with T.undulata  
SOV Df SS MS F-ratio P-value 
Block 2 101.6  50.81   

Treatment 3 17538.6  5846.19  748.31 0.0000 
Error(1) 6 46.9  7.81   
Weeks 3 4864.4  1621.47  3827.72 0.0000 
T x W 9 2092.7  232.52  548.90 0.0000 

Error(2) 23 10.2  0.42   
Total 47 24654.3    

 
Subepedix 4(5-b):Analysis of Variance Table for Camels treated with T.undulata. 

SOV Df SS MS F-ratio P-value 
Block 2 75.0 37.52 75.0 37.52   

Treatment 3 17948.1  5982.69  1007.61 0.0000 
Error(1) 6 35.6  5.94   
Weeks 3 3297.7  1099.24  1041.39 0.0000 
T x W 9 1712.7 190.30 180.28 0.0000

Error(2) 24 25.3  1.06   
Total 47 23094.5    

 
Subepedix 4(5-c):Analysis of Variance Table for Dogs treated with T.undulata  

SOV Df SS MS F-ratio P-value 
Block 2 63.5  31.77   

Treatment 3 21482.2  7160.75  1402.92 0.0000 
Error(1) 6 30.6  5.10   
Weeks 3 7002.9  2334.31  1278.10 0.0000 
T x W 9 3596.7  399.64  218.81 0.0000 

Error(2) 24 43.8  1.83   
Total 47 32219.9    

 
Subepedix 4(5-d):Analysis of Variance Table for Goats treated with T.undulata  

SOV Df SS MS F-ratio P-value 
Block 2 42.8  21.40      

Treatment 3 10525.6  3508.52  900.58 0.0000 
Error(1) 6 23.4 3.90    23.4 3.90      
Weeks 3 3055.4  1018.47  343.46 0.0000 
T x W 9 2516.7 279.63 94.30 0.0000

Error(2) 24 71.2  2.97   
Total 47 16235    

 
Subepedix 4(5-e):Analysis of Variance Table for Human treated with T.undulata  

SOV Df SS MS F-ratio P-value 
Block 2 112.9 56.44   

Treatment 3 16725.7 5575.25 409.82 0.0000 
Error(1) 6 81.6 13.60   
Weeks 3 3324.9 1108.31 244.40 0.0000 
T x W 9 2041.2 226.81 50.02 0.0000 

Error(2) 24 108.8 4.53   
Total 47 22395.2    
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Subepedix 4(6-a): Analysis of Variance Table for Buffalo calves treated with V.negundo 
SOV Df SS MS F-ratio P-value 
Block 2 57.9           28.94  

Treatment 3 21955.5      7318.50         674.26        0.0000 
Error(1) 6 65.1           10.85   
Weeks 3 10640.3      3546.78       3316.47       0.0000 
T x W 9 3892.5        432.50         404.42        0.0000 

Error(2) 24 25.7           1.07   
Total 47 36637.0  

 
Subepedix 4(6-b): Analysis of Variance Table for Camels treated with V.negundo 

 SOV Df SS MS F-ratio P-value 
Block 2 38.3 19.15   

Treatment 3 22672.6 7557.52 909.18 0.0000 
Error(1) 6 49.9 8.31   
Weeks 3 9155.7 3051.91 1936.01 0.0000 
T x W 9 5726.2 636.24 403.61 0.0000 

Error(2) 24 37.8 1.58   

Total 47 37680.5    
 
Subepedix 4(6-c): Analysis of Variance Table for Dogs  treated with V.negundo 

SOV Df SS MS F-ratio P-value 
Block 2 63.5 31.771   

Treatment 3 24938.7 8312.92 1025.76 0.0000 
Error(1) 6 48.6 8.10   
Weeks 3 12295.4 4098.47 7110.60 0.0000
T x W 9 4869.7 541.08 938.75 0.0000 

Error(2) 24 13.8 0.58   
Total 47 42229.9    

 
Subepedix 4(6-d):  Analysis of Variance Table for Goats treated with V.negundo 

  SOV Df SS MS F-ratio P-value 
Block 2 0.3 0.15   

Treatment 3 17423.7 5807.92 14672.6 0.0000 
Error(1) 6 62.4 0.40   
Weeks 3 11097.4 3699.14 893.75 0.0000 
T x W 9 4878.7 542.08 130.97 0.0000 

Error(2) 24 8.5 0.35   
Total 47 33501.9    

 
Subepedix 4(6-e):  Analysis of Variance Table for Human treated with V.negundo 

  SOV Df SS MS F-ratio P-value 

Block 2 100.5 50.27   

Treatment 3 15288.1 5096.03 59.92 0.0000 

Error(1) 6 510.3 85.05   

Weeks 3 10429.1 3476.36 54.90 0.0000 

T x W 9 7804.1 867.12 13.69 0.0000 

Error(2) 24 1519.8 63.33   

Total 47 35651.9    
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APPENDEX-5 

Subepedix-I:- Confidence Limits for T.undulata the medicinal plant for its use against 
S.scabiei in vitro. 
                                            
 
 
 
                          
Probability  

95% Confidence Limits for Dose 95% Confidence Limits for log(Dose)a 

Estimate 
Lower 
Bound 

Upper 
Bound Estimate 

Lower 
Bound 

Upper 
Bound 

PROBIT 0.01 .680 .020 2.101 -.386 -3.921 .742 
 0.02 .951 .040 2.624 -.050 -3.225 .965 
 0.03 1.176 .062 3.022 .162 -2.783 1.106 
 0.04 1.380 .086 3.361 .322 -2.451 1.212 
 0.05 1.572 .113 3.666 .452 -2.182 1.299 
 0.06 1.756 .142 3.947 .563 -1.952 1.373 
 0.07 1.935 .174 4.211 .660 -1.751 1.438 
 0.08 2.110 .208 4.464 .747 -1.571 1.496 
 0.09 2.284 .245 4.706 .826 -1.407 1.549 
 0.1 2.456 .285 4.942 .899 -1.256 1.598 
 0.15 3.320 .531 6.054 1.200 -.633 1.801 
 0.2 4.218 .870 7.124 1.439 -.140 1.963 
 0.25 5.180 1.326 8.203 1.645 .282 2.105 
 0.3 6.230 1.933 9.328 1.829 .659 2.233 
 0.35 7.391 2.735 10.534 2.000 1.006 2.355 
 0.4 8.693 3.789 11.863 2.163 1.332 2.473 
 0.45 10.170 5.166 13.378 2.319 1.642 2.594 
 0.5 11.869 6.946 15.193 2.474 1.938 2.721 
 0.55 13.851 9.194 17.529 2.628 2.219 2.864 
 0.6 16.205 11.882 20.854 2.785 2.475 3.038 
 0.65 19.059 14.828 26.067 2.948 2.697 3.261 
 0.7 22.613 17.865 34.569 3.119 2.883 3.543 
 0.75 27.194 21.087 48.559 3.303 3.049 3.883 
 0.8 33.396 24.817 72.455 3.508 3.212 4.283 
 0.85 42.431 29.600 117.102 3.748 3.388 4.763 
 0.9 57.350 36.592 216.328 4.049 3.600 5.377 
 0.91 61.679 38.479 251.126 4.122 3.650 5.526 
 0.92 66.753 40.629 295.384 4.201 3.704 5.688 
 0.93 72.815 43.120 353.202 4.288 3.764 5.867 
 0.94 80.239 46.068 431.379 4.385 3.830 6.067 
 0.95 89.633 49.662 542.041 4.496 3.905 6.295 
 0.96 102.086 54.226 709.091 4.626 3.993 6.564 
 0.97 119.790 60.389 986.991 4.786 4.101 6.895 
 0.98 148.165 69.642 1532.705 4.998 4.243 7.335 
 0.99 207.141 87.108 3069.922 5.333 4.467 8.029 
        

a. Logarithm base = 2.718. 
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Subepedix-II:- Confidence Limits for C.decidua the medicinal plant for its use against 
S.scabiei in vitro. 
                                
 
 
 
                          
Probability  

95% Confidence Limits for Dose 95% Confidence Limits for 
log(Dose)a 

Estimate Lower 
Bound 

Upper Bound Estimate Lower 
Bound 

Upper 
Bound 

PROBI
T 

0.01 .068 .000 .862 -2.684 -30.385 -.149 

 0.02 .116 .000 1.153 -2.153 -27.202 .143 
 0.03 .163 .000 1.388 -1.815 -25.182 .328 
 0.04 .210 .000 1.596 -1.562 -23.663 .467 
 0.05 .258 .000 1.787 -1.356 -22.428 .581 
 0.06 .307 .000 1.969 -1.180 -21.376 .677 
 0.07 .358 .000 2.143 -1.026 -20.454 .762 
 0.08 .411 .000 2.312 -.888 -19.629 .838 
 0.09 .466 .000 2.478 -.763 -18.878 .907 
 0.1 .523 .000 2.641 -.647 -18.187 .971 
 0.15 .844 .000 3.441 -.170 -15.328 1.236 
 0.2 1.234 .000 4.250 .210 -13.056 1.447 
 0.25 1.709 .000 5.099 .536 -11.107 1.629 
 0.3 2.289 .000 6.013 .828 -9.359 1.794 
 0.35 3.002 .000 7.017 1.099 -7.741 1.948 
 0.4 3.883 .002 8.141 1.357 -6.207 2.097 
 0.45 4.980 .009 9.429 1.606 -4.727 2.244 
 0.5 6.363 .038 10.952 1.850 -3.274 2.394 
 0.55 8.129 .160 12.845 2.095 -1.832 2.553 
 0.6 10.426 .678 15.444 2.344 -.389 2.737 
 0.65 13.484 2.808 20.047 2.602 1.032 2.998 
 0.7 17.683 9.158 36.187 2.873 2.215 3.589 
 0.75 23.692 16.117 139.285 3.165 2.780 4.937 
 0.8 32.815 21.589 875.269 3.491 3.072 6.775 
 0.85 47.972 27.855 8126.576 3.871 3.327 9.003 
 0.9 77.354 37.121 138704.322 4.348 3.614 11.840 
 0.91 86.815 39.695 275871.659 4.464 3.681 12.528 
 0.92 98.410 42.668 582610.669 4.589 3.753 13.275 
 0.93 112.955 46.168 1326253.939 4.727 3.832 14.098 
 0.94 131.754 50.388 3325587.762 4.881 3.920 15.017 
 0.95 157.042 55.640 9494270.938 5.057 4.019 16.066 
 0.96 193.021 62.476 32583422.512 5.263 4.135 17.299 
 0.97 248.737 71.990 1.485E8 5.516 4.277 18.816 
 0.98 348.456 86.840 1.116E9 5.854 4.464 20.833 
 0.99 592.794 116.541 2.685E10 6.385 4.758 24.014 

a. Logarithm base = 2.718 
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Subepedix-III:- Confidence Limits for Azardirachta indica the medicinal plant for its use 
against S.scabiei in vitro. 
                                         
 
 
 
                          
Probability  

95% Confidence Limits for Dose 
95% Confidence Limits for 

log(Dose)a 

Estimate 
Lower 
Bound

Upper 
Bound Estimate

Lower 
Bound 

Upper 
Bound 

PROBIT 0.01 1.070 .137 2.445 .068 -1.988 .894 
 0.02 1.361 .209 2.896 .308 -1.567 1.063 
 0.03 1.585 .272 3.225 .461 -1.300 1.171 
 0.04 1.778 .333 3.497 .575 -1.100 1.252 
 0.05 1.951 .392 3.736 .668 -.936 1.318 
 0.06 2.112 .450 3.952 .748 -.798 1.374 
 0.07 2.265 .509 4.152 .817 -.676 1.424 
 0.08 2.410 .567 4.340 .880 -.567 1.468 
 0.09 2.551 .626 4.518 .936 -.468 1.508 
 0.1 2.687 .686 4.689 .989 -.377 1.545 
 0.15 3.335 1.000 5.470 1.205 .000 1.699 
 0.2 3.960 1.348 6.186 1.376 .298 1.822 
 0.25 4.588 1.740 6.880 1.523 .554 1.929 
 0.3 5.236 2.188 7.575 1.656 .783 2.025 
 0.35 5.919 2.702 8.288 1.778 .994 2.115 
 0.4 6.649 3.298 9.036 1.894 1.193 2.201 
 0.45 7.441 3.995 9.836 2.007 1.385 2.286 
 0.5 8.312 4.816 10.711 2.118 1.572 2.371 
 0.55 9.285 5.791 11.693 2.228 1.756 2.459 
 0.6 10.390 6.958 12.831 2.341 1.940 2.552 
 0.65 11.671 8.361 14.210 2.457 2.124 2.654 
 0.7 13.193 10.045 15.984 2.580 2.307 2.772 
 0.75 15.058 12.037 18.461 2.712 2.488 2.916 
 0.8 17.447 14.343 22.248 2.859 2.663 3.102 
 0.85 20.714 17.047 28.543 3.031 2.836 3.351 
 0.9 25.707 20.554 40.248 3.247 3.023 3.695 
 0.91 27.084 21.441 43.860 3.299 3.065 3.781 
 0.92 28.663 22.429 48.194 3.356 3.110 3.875 
 0.93 30.505 23.548 53.499 3.418 3.159 3.980 
 0.94 32.704 24.843 60.169 3.487 3.213 4.097 
 0.95 35.405 26.384 68.856 3.567 3.273 4.232 
 0.96 38.865 28.291 80.751 3.660 3.343 4.391 
 0.97 43.586 30.794 98.329 3.775 3.427 4.588 
 0.98 50.760 34.423 127.923 3.927 3.539 4.851 
 0.99 64.540 40.947 194.054 4.167 3.712 5.268 
        

a. Logarithm base = 2.718. 
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Subepedix-IV:- Confidence Limits for Melia azardica the medicinal plant for its use against 
S.scabiei in vitro. 
                                
 
 
 
                          
Probability  

95% Confidence Limits for Dose 
95% Confidence Limits for 

log(Dose)a 

Estimate 
Lower 
Bound Upper Bound Estimate

Lower 
Bound 

Upper 
Bound 

PROBI
T 

0.01 .192 .000 1.294 -1.650 -13.22 .258 

 0.02 .307 .000 1.706 -1.179 -11.55 .534 
 0.03 .415 .000 2.033 -.880 -10.49 .709 
 0.04 .519 .000 2.320 -.656 -9.690 .842 
 0.05 .623 .000 2.583 -.473 -9.041 .949 
 0.06 .728 .000 2.831 -.317 -8.489 1.041 
 0.07 .835 .000 3.068 -.181 -8.005 1.121 
 0.08 .943 .001 3.298 -.058 -7.572 1.193 
 0.09 1.054 .001 3.522 .053 -7.178 1.259 
 0.1 1.168 .001 3.741 .155 -6.815 1.319 
 0.15 1.784 .005 4.811 .579 -5.315 1.571 
 0.2 2.498 .016 5.884 .915 -4.125 1.772 
 0.25 3.334 .045 7.005 1.204 -3.105 1.947 
 0.3 4.322 .112 8.211 1.464 -2.191 2.105 
 0.35 5.496 .260 9.541 1.704 -1.348 2.256 
 0.4 6.904 .576 11.052 1.932 -.552 2.403 
 0.45 8.609 1.235 12.840 2.153 .211 2.553 
 0.5 10.697 2.576 15.109 2.370 .946 2.715 
 0.55 13.291 5.182 18.431 2.587 1.645 2.914 
 0.6 16.573 9.553 24.898 2.808 2.257 3.215 
 0.65 20.818 14.609 41.806 3.036 2.682 3.733 
 0.7 26.474 19.038 86.666 3.276 2.946 4.462 
 0.75 34.314 23.414 205.940 3.536 3.153 5.328 
 0.8 45.805 28.552 557.484 3.824 3.352 6.323 
 0.85 64.139 35.404 1808.745 4.161 3.567 7.500 
 0.9 97.970 45.927 8035.566 4.585 3.827 8.992 
 0.91 108.524 48.861 11530.522 4.687 3.889 9.353 
 0.92 121.283 52.246 17074.514 4.798 3.956 9.745 
 0.93 137.049 56.223 26299.341 4.920 4.029 10.177 
 0.94 157.093 61.006 42617.522 5.057 4.111 10.660 
 0.95 183.554 66.939 73930.406 5.213 4.204 11.211 
 0.96 220.392 74.625 141267.963 5.395 4.312 11.858 
 0.97 275.960 85.258 313289.816 5.620 4.446 12.655 
 0.98 372.096 101.720 903643.780 5.919 4.622 13.714 
 0.99 596.005 134.233 4802688.059 6.390 4.900 15.385 

a. Logarithm base = 2.718 
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Subepedix-V:- Confidence Limits for N.tobacum the medicinal plant for its use against 
S.scabiei in vitro. 
                                        
 
 
 
                          
Probability  

95% Confidence Limits for Dose 
95% Confidence Limits for 

log(Dose)a 

Estimate 
Lower 
Bound

Upper 
Bound Estimate

Lower 
Bound 

Upper 
Bound 

PROBIT 0.01 .524 .011 1.759 -.646 -4.538 .565 
 0.02 .720 .021 2.167 -.329 -3.867 .773 
 0.03 .880 .032 2.475 -.128 -3.442 .906 
 0.04 1.023 .044 2.735 .023 -3.123 1.006 
 0.05 1.157 .057 2.966 .146 -2.863 1.087 
 0.06 1.285 .071 3.179 .250 -2.641 1.157 
 0.07 1.408 .087 3.378 .342 -2.447 1.217 
 0.08 1.529 .103 3.567 .424 -2.274 1.272 
 0.09 1.647 .121 3.749 .499 -2.116 1.321 
 0.1 1.765 .139 3.924 .568 -1.971 1.367 
 0.15 2.346 .254 4.744 .853 -1.370 1.557 
 0.2 2.942 .409 5.520 1.079 -.893 1.708 
 0.25 3.572 .616 6.291 1.273 -.485 1.839 
 0.3 4.253 .888 7.081 1.448 -.119 1.957 
 0.35 4.998 1.244 7.910 1.609 .218 2.068 
 0.4 5.826 1.712 8.798 1.762 .538 2.175 
 0.45 6.758 2.328 9.769 1.911 .845 2.279 
 0.5 7.820 3.141 10.856 2.057 1.145 2.385 
 0.55 9.049 4.222 12.111 2.203 1.440 2.494 
 0.6 10.496 5.666 13.625 2.351 1.734 2.612 
 0.65 12.236 7.585 15.576 2.504 2.026 2.746 
 0.7 14.381 10.070 18.373 2.666 2.310 2.911 
 0.75 17.121 13.062 22.983 2.840 2.570 3.135 
 0.8 20.790 16.368 31.443 3.034 2.795 3.448 
 0.85 26.070 20.109 47.971 3.261 3.001 3.871 
 0.9 34.658 25.077 84.799 3.546 3.222 4.440 
 0.91 37.126 26.371 97.604 3.614 3.272 4.581 
 0.92 40.006 27.829 113.808 3.689 3.326 4.735 
 0.93 43.432 29.502 134.854 3.771 3.384 4.904 
 0.94 47.605 31.466 163.117 3.863 3.449 5.094 
 0.95 52.857 33.839 202.810 3.968 3.522 5.312 
 0.96 59.772 36.826 262.166 4.091 3.606 5.569 
 0.97 69.525 40.825 359.782 4.242 3.709 5.885 
 0.98 84.997 46.766 548.619 4.443 3.845 6.307 
 0.99 116.665 57.830 1068.674 4.759 4.057 6.974 
        

a. Logarithm base = 2.718 
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Subepedix-VI:- Confidence Limits for V.negundo the medicinal plant for its use against 
S.scabiei in vitro. 
                                            
 
 
 
                          
Probability  

95% Confidence Limits for Dose 95% Confidence Limits for log(Dose)a 

Estimate 
Lower 
Bound

Upper 
Bound Estimate

Lower 
Bound 

Upper 
Bound

PROBIT 0.01 .694 .033 1.978 -.365 -3.412 .682
 0.02 .912 .056 2.380 -.092 -2.876 .867 
 0.03 1.085 .079 2.676 .082 -2.535 .984 
 0.04 1.236 .102 2.924 .212 -2.279 1.073 
 0.05 1.375 .126 3.142 .318 -2.071 1.145 
 0.06 1.505 .151 3.341 .409 -1.894 1.206 
 0.07 1.629 .176 3.525 .488 -1.738 1.260 
 0.08 1.749 .202 3.699 .559 -1.599 1.308 
 0.09 1.865 .229 3.865 .623 -1.473 1.352 
 0.1 1.979 .258 4.025 .683 -1.357 1.393 
 0.15 2.531 .417 4.761 .929 -.876 1.560 
 0.2 3.078 .610 5.444 1.124 -.494 1.694 
 0.25 3.639 .846 6.111 1.292 -.167 1.810 
 0.3 4.231 1.134 6.784 1.442 .126 1.915 
 0.35 4.864 1.486 7.479 1.582 .396 2.012 
 0.4 5.553 1.920 8.213 1.714 .652 2.106 
 0.45 6.312 2.456 9.001 1.842 .899 2.197 
 0.5 7.160 3.125 9.866 1.968 1.139 2.289 
 0.55 8.122 3.967 10.840 2.095 1.378 2.383 
 0.6 9.232 5.038 11.969 2.223 1.617 2.482 
 0.65 10.539 6.412 13.338 2.355 1.858 2.591 
 0.7 12.116 8.178 15.111 2.495 2.101 2.715 
 0.75 14.085 10.416 17.653 2.645 2.343 2.871 
 0.8 16.657 13.121 21.814 2.813 2.574 3.083 
 0.85 20.252 16.254 29.493 3.008 2.788 3.384 
 0.9 25.898 20.180 45.455 3.254 3.005 3.817 
 0.91 27.482 21.161 50.702 3.314 3.052 3.926 
 0.92 29.314 22.253 57.164 3.378 3.102 4.046 
 0.93 31.469 23.490 65.304 3.449 3.157 4.179 
 0.94 34.064 24.923 75.863 3.528 3.216 4.329 
 0.95 37.286 26.633 90.112 3.619 3.282 4.501 
 0.96 41.462 28.757 110.443 3.725 3.359 4.705 
 0.97 47.243 31.560 142.019 3.855 3.452 4.956 
 0.98 56.195 35.654 198.713 4.029 3.574 5.292 
 0.99 73.869 43.106 338.236 4.302 3.764 5.824 

a. Logarithm base = 2.718. 
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