
COMPARATIVE BIOCHEMICAL PROFILE AND 

ANALYSIS OF GENETIC VARIATIONS IN 

ECHINOCOCCUS GRANULOSUS AND ITS CONTROL 

WITH THE SELECTED MEDICINAL PLANTS 

 

 

 

  

By 

SUMBAL HALEEM 

 

DOCTOR OF PHILOSOPHY IN ZOOLOGY 

 

DEPARTMENT OF ZOOLOGY, 

ABDUL WALI KHAN UNIVERSITY MARDAN  

(2015-2018)



i 

 

COMPARATIVE BIOCHEMICAL PROFILE AND 

ANALYSIS OF GENETIC VARIATIONS IN 

ECHINOCOCCUS GRANULOSUS AND ITS CONTROL 

WITH THE SELECTED MEDICINAL PLANTS 

by 

SUMBAL HALEEM 

A thesis submitted to the Abdul Wali Khan University Mardan in the partial 

fulfillment of the requirements for the degree of 

DOCTOR OF PHILOSOPHY 

IN 

ZOOLOGY 

 

 

 

 

 

DEPARTMENT OF ZOOLOGY, 

FACULTY OF SCIENCES, 

ABDUL WALI KHAN UNIVERSITY MARDAN  

SESSION (2015-2018) 



ii 

 

 

 

 

 

 

 

        

IN THE NAME OF ALLAH 

THE MOST BENEFICENT 

THE MOST MERCIFUL 

 

 

 

 



iii 

 

ACKNOWLEDGEMENT 

My first thanks goes to Almighty ALLAH, Who is kind and most merciful. Who created the 

universe with the idea of beauty, symmetry and harmony with regularity and gave the 

abilities to human to discover what He did. All praises are for “Almighty Allah “the most 

benevolent, the only to be praised, whose blessing and exaltations flourished my thoughts and 

enabled me to improve my knowledge up to this stage. I thank ALLAH that in spite of all 

problems, which I encountered during Ph.D., enabled me to complete this dissertation. I offer 

my humble and sincerest words of thanks, to our beloved Holy prophet, Hazrat Muhammad 

(PBUH) whose teachings guide us towards light of knowledge. 

Almighty ALLAH has vastly blessed me through people who always contributed to my studies. 

The completion of my thesis would not have been possible without their support and patience. 

It is a matter of great pleasure to express my sincere regards to my honorable supervisor 

Associate Prof. Dr. Sadaf Niaz, Department of Zoology for affectionate supervision, inspiring 

attitude, masterly advice and encouragement, without her useful intellectual suggestions, it 

would have been impossible for me to complete this tedious work. I feel highly privileged to 

express my profound gratitude to my respected supervisor, for her devotion, creativity, 

affectionate criticism and keen interest in my work. Her wide knowledge and logical way of 

thinking have been of great value for me. Her ideas and concepts have had a remarkable 

influence on my entire career in the field of Parasitology.  

I earnest thank to my co-supervisor Associate Prof. Dr. Naveeda Akhtar Qureshi, 

Department of animal sciences, Qaid-i-Azam University Islamabad. Her understanding, 

encouraging and personal guidance have provided a good basis for the present thesis.  

In my journey towards this degree, I have found a teacher, an inspiration and a pillar of 

support in my Guide, Prof. Dr. Sultan Ayaz, Dean of Chemical and Life Sciences, AWKUM. 

He has been there providing his heartfelt support and guidance at all times and has given me 

invaluable guidance, inspiration and suggestions in my quest for knowledge. He has given me 

all the freedom to pursue my research, while silently and non-obtrusively ensuring that I stay 

on course and do not deviate from the core of my research. Without his able guidance, this 

thesis would not have been possible and I shall eternally be grateful to him for his assistance. 

I wish to write and record my deepest obligations to my Ammi Shahida Akhtar, who always 

loves me and my Abuji Abdul Haleem for his love and endless contribution in my whole 

studies. No one tolerates me more than they do. Their encouragement, appreciation, prayers 

and love made all achievements of my life possible and whatever I have today. Thank you to 

them for showing faith in me and giving me liberty to choose what I desired. I always knew 

that they believed in me and wanted the best for me. Thanks to them for teaching me that my 

job in life was to learn, to be happy, and to know and understand myself; only then could I 

know and understand others. 

I am indeed humbly grateful to very special person, my better half, my husband, Dr. Riaz Ali 

for his cooperation, valuable suggestions, most affectionate behavior, inspiring and impetuous 

guidance, motivation and moral help for the completion of this task. His continued and 

unfailing love, support and understanding during my pursuit of Ph.D. degree, made the 

completion of thesis possible. I consider myself the luckiest in the world to have such a loving 



iv 

 

and caring husband, standing beside me with his love and unconditional support. I am truly 

thankful to ALLAH for having him in my life. 

The cooperation of PhD scholar and lab assistant Noor-ul-Amin in the lab of Parasitology, 

KUST, Kohat and Aimal Khan, M.phil scholar in Department of Zoology, AWKUM is also 

noteworthy to be acknowledged. I am obliged to them for help and support during my PhD 

study. 

Words are short to express my thankfulness to Dr. Riaz Ullah, Assistant Professor, King 

Saud University Riyadh for his untiring support, understanding and valuable contributions in 

publishing my research work. Thank you doesn’t seem sufficient but it is said with 

appreciation and respect for his support and affection. 

I take pride in acknowledging the insightful guidance and support of Prof. Dr. Shahid Niaz 

khan, Department of Zoology, KUST, Kohat. I would also like to express my sincere gratitude 

to my Colleagues Dr. Kalim-ullah, Dr. Ishtiaq Anjum, Dr. Rafiq Hussian, Dr. Farman, 

Mr.Faiz-ur-Rehman, Miss. Irum Gul, Mr. Abdul Majid, Mr. Muhammad Rauf, Miss Naila 

Gul, Mr. Shehzad Zareen and Mr. Salman Ahmad for continuous support during my PhD 

journey. 

I want to express my heartfelt gratitude to my family members, my uncle Mr. Abdul Latif, my 

sisters Mrs. Saria Haleem and Ms. Alia Haleem, and my brothers Dr. Abdul Bais Khan 

and Mr. Abdul Mueed Khan, and my brother in law Assistant Professor Shakil Ahmad 

for their love, constant encouragement, motivation and support. How can I forget my little 

angels, my nieces Hiba and Muneeza in whom I can see happiness and all colors of life. 

Thanks to them for standing by me during my PhD journey. Through their emotional support, 

intellectual stimulation and many hours of identity-forming conversation, I am inspired to 

pursue an unconventional dream in which I truly believe. So, thank you, for being the most 

supportive family one could hope for. 

I am glad to have such a great in-laws family without their support my research work couldn’t 

have reached to its completion. My heart felt regard goes to my Father in law Dr. Farid, 

Mother in law (Dede), brother in laws Dr. Fayyaz Farid, Mr. Imtiaz Ali and Mr. Tariq and 

sister in laws Ms. Robin, Mrs. Mussarat for their affectionate behavior, their love and moral 

support, and off course the cutest younger sisters Salma and Khulood in whom I can see 

innocence of nature, they means a lot to me. 

My parents, husband and family form the backbone of my happiness and I dedicate my thesis 

to them. Words can’t express how much I love you all and how grateful I am for your support. 

Without you all, I most certainly would not be where I am today. Thank you for your thoughts, 

well-wishes/prayers, phone calls, e-mails, texts, visits, advice, and being there whenever I 

needed you all. 

Finally I would like to thank everybody who was important to the successful completion of this 

thesis, as well as expressing my apology that I could not mention personally their names. May 

the almighty ALLAH richly bless them. 

Sumbal Haleem 



v 

 

LIST OF ABBREVIATIONS 

CE Cystic Echinococcosis 

DNA Deoxyribonucleic acid 

PCR Polymerase Chain Reaction 

Cox1 Cytochrome c oxidase subunit 1 

GDP Gross Domestic Product 

KP Khyber Pakhtunkhwa 

Rpm Rotation per minute 

Mg Milligram 

Ml Milliliter 

Μl Microliter 

G Gram 

RT PCR Real-Time Polymerase Chain Reaction 

NCBI National Center for Biotechnology Information 

HCF Hydatid Cyst Fluid 

SNPS Single nucleotide polymorphisms 

IP Intraperitoneal 

OR Oral administration 

KRS Kerbs- Ringer soulution 

ANOVA Analysis of variance 

ELISA Enzyme-Linked Immunosorbent Assay 

 

 

 

 



vi 

 

CONTENTS 

 Title Page No. 

CHAPTER 1 INTRODUCTION………………………………………………… 1-6 

 1.1 Objectives 7 

CHAPTER 2 LITERATURE REVIEW………………………………………... 8-17 

CHAPTER 3 METHODS AND MATERIALS………………………………… 18-33 

 3.1 Epidemiological investigation in Livestock……………………….. 18 

  3.1.1    Study Site………………………………………………. 18 

  3.1.2    Study design……………………………………………….. 19 

  3.1.3    Methodology………………………………………………… 20 

            a)    Ante-mortem examination………………………….. 20 

            b)    Abattoir survey and post-mortem examination…… 20 

            c)     Examination of cyst and viability of protoscolices… 20 

 3.2 Epidemiological investigation in Dogs…………………………….. 21 

 3.3 Questionnaire survey………………………………………………. 21 

 3.4 Genetic Variation Analysis………………………………………… 22 

  3.4.1    Sample collection and ethical approval…………………….. 22 

  3.4.2    Microscopic examination for hydatid cyst identification…. 22 

  3.4.3    DNA Extraction……………………………………………... 22 

  3.4.4    PCR Amplification………………………………………….. 25 

  3.4.5   Gel Electrophoresis 26 

  3.4.6    Post PCR product purification, sequencing and phylogenetic                     

analysis…………………………………… 

26 

 3.5 Antiprotoscolices effect of alcoholic extracts of medicinal plants 

against E. granulosus in-vitro and in-vivo……………………………... 

27 

  3.5.1    Collection of Hydatid Cyst fluid and determination of    

protoscolices viability……………………………………………… 

27 

  3.5.2    Plant collection………………………….………………... 27 



vii 

 

  3.5.3    Alcoholic plant Extraction…………………………………… 29 

  3.5.4    Phytochemical tests…………………………………………... 29 

              3.5.4a  Qualitative Analysis…………………………………. 29 

  a) Test for Flavonoids………………………………… 29 

  b) Test for Alkaloids…………………………………. 29 

  c) Test for Tannins………………………………….. 30 

  d) Test for Saponins………………………………… 30 

              3.5.4b  Quantitative Analysis………………………………... 30 

  a) Test for Flavonoids content determination…… 30 

  b) Test for Alkaloids content determination...…. 30 

  c) Test for Tannins content determination…….… 30 

  d) Test for Saponins content determination……. 31 

  3.5.5    Determination of In-vitro Assay……………………………... 31 

  3.5.6     Determination of In-vivo effects……………………………... 32 

 3.6 Comparative Biochemical Profile of Hydatid Cysts Fluid (HCF)…. 32 

 3.7 Statistical analysis…………………………………………………... 33 

CHAPTER 4 RESULTS…………………………………………………………... 39-80 

 4.1 Epidemiological Study……………………………………………… 34 

  4.1.1 Prevalence of hydatid cysts in livestock ……………..……….. 34 

  4.1.2 Prevalence of Echinococcosis in Dogs………………………. 38 

 4.2 Questionnaire survey………………………………………………... 39 

  4.2.1 Socio-demographic characteristics of the study population… 39 

  4.2.2 Household Description, general Dog and livestock 

Management…………………………………………………………. 

43 

  4.2.3 Practices towards CE Prevention and possible transmission 

factors……………………………………………………………….. 

47 

  4.2.4  Knowledge and awareness about CE infection……………….. 50 

  a)   Awareness of Hydatidosis in Man……………………... 50 



viii 

 

  b)  Awareness of Hydatidosis in Livestock and dogs……… 53 

 4.3 Genetic Variation and Phylogenetic analysis of E. granulosus 
………………………………………………………………………………….. 

57 

 4.4 In-vitro and In-vivo effect of selected medicinal plant alcoholic 

extracts on the viability of protoscolices……………………………. 

64 

  4.4.1  Viability of hydatid Cyst protoscolices………………………. 64 

  4.4.2 In-vitro treatment of protoscolices of fertile cysts…………… 64 

   a) Effect of Buxus Wallichiana extract in protoscolieces 

viability in-vitro……………………………………………… 

65 

   b)  Effect of Morus nigra extract in protoscolieces viability 

in-vitro…………………………………………………………. 

66 

   c)  Effect of Berberis vulgaris extract in protoscolieces 

viability in-vitro…………………………………………. 

66 

   d)  Effect of Callistemon citrinus extract in protoscolieces 

viability in-vitro……………………………………………... 

67 

   e) Effect of Euphorbia hirta extract in protoscolieces 

viability in-vitro………………………………………………… 

67 

   f)  Effect of Carthamus lanatus extract in protoscolieces 

viability in-vitro………………………………………………… 

68 

   g)  Effect of Euphorbia heliscopia extract in protoscolieces 

viability in-vitro……………………………………………… 

69 

  4.4.3  In-vivo treatment of protoscolices……………………………. 69 

  a)   Number, diameter and Reduction percentage of Cyst....... 69 

  b)  Liver and spleen hypertrophy indicators………………... 71 

  4.4.4 Phytochemical screening of selected medicinal 

plants………………………………………………………………. 

72 

  a) Qualitative phytochemical analysis…………………………... 72 

  b) Quantitative analysis of selected medicinal plants…………... 73 

 4.5 Comparative biochemical analysis of Hydatid Cyst Fluid………….. 74 

  a)  Comparative Biochemical Profile of Hydatid Cyst Fluid 

(HCF) after in-vitro plant extracts assay…………………… 

74 

  b) Comparative biochemical profile of Hydatid cysts from lungs 76 



ix 

 

and livers of Animals……………………………………… 

CHAPTER 5 DISCUSSION………………………………………………………. 78-85 

CHAPTER 6 CONCLUSIONS…………………………………………………….. 86 

CHAPTER 7 RECOMMENDATIONS …………………………………………... 87 

CHAPTER 8 REFERENCES……………………………………………………… 88-107 

QUESTIONNARE …………………………………………………………………… 108-112 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



x 

 

LIST OF TABLES 

Sr. No. Title Page No. 

3.1 Solutions used in DNA extraction………………………………………….. 24 

3.2 Working Solution of Buffer AW1………………………………………….. 24 

3.3 Working Solution of Buffer AW2………………………………………….. 24 

3.4 Preparing of Qiagen Protease for DNA Extraction…………………………. 24 

3.5 PCR Primers used for the genetic variation analysis in Cox-1 gene………… 25 

3.6 HIV Master Mix (25 µL) for PCR reaction………………………………….. 25 

3.7 Selected plants for antiprotoscolices effect against E. granulosus……………. 28 

4.1 Overall prevalence of Hydatid cysts in various organs of different animals 34 

4.2 District, age and gender wise prevalence of hydatid cysts in different 

animals……………………………………………………………………….. 

35 

4.3 Month wise prevalence of hydatid cysts in animals…………………………. 36 

4.4 Organ wise distribution, characterization of fertile cysts and viable hydatid  

Cysts collected from various organs of slaughtered animal species………….. 

37 

4.5 Prevalence of Echinococus granulosus in Dogs fecal samples collected from 

various districts of Khyber Pukhtunkhwa……………………………………. 

39 

4.6 Socio-demographic characteristics livestock farmers (N=384) participated in CE 

knowledge, awareness and practices survey in Pakistn…………………………. 

41 

4.7 Descriptive results of livestock farmer’s practices relavent to CE prevention… 43 

4.8 Descriptive results of livestock farmer’s practices relavent to CE prevention and 

control………………………………………………………………………… 

48 

4.9 Descriptive results of livestock farmers (N=314) knowledge and awreness of 

way of transmission with CE in human………………………………………. 

51 

4.10 Descriptive findings of livestock farmers (N=314) knowledge and awareness 

about transmission of CE infection in Livestock and human………………… 

53 

4.11 E. granulosus isolates and reference sequences utilized for phylogenetic analysis 

of partial cox1 sequences from different countries…………………………… 

57 

4.12 E. granulosus haplotypes and reference sequences utilized for 58 



xi 

 

phylogenetic analysis of partial cox1 sequences……………………………… 

4.13 The potential of alcoholic extracts of Berberis vulgaris (BV) and Buxus 

Wallichiana (BW) on number, diameter and size reduction rate of hydatid cysts 

in mice…………………………………………………………………………. 

70 

4.14 The effect of alcoholic extracts of Berberis vulgaris and Buxus Wallichiana on 

liver and spleen hypertrophy in mice infected with hydatid cyst 

71 

4.15 Qualitative phytochemical screening of the plant species studied using ethanolic 

extracts………………………………………………………………………….. 

73 

4.16 Quantitative estimation of pharmacologically important secondary metabolites 

in the taxa studied……………………………………………………………….. 

74 

4.17 Biochemical profile of Hydatid Cyst Fluid (HCF) before and after in-vitro 

medicinal plants extracts assay (mean±S.D)………………………………….. 

75 

4.18 Biochemical profile of Hydatid Cyst Fluid (HCF) from in-vivo animals before 

and after in-vitro medicinal plants extracts assay (mean±S.D)………………… 

77 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xii 

 

LIST OF FIGURES 

Sr. No. Title Page # 

2.1. Life cycle of Echinococcus granulosus………………………………………………. 10 

3.1. This map shows the geographic origin of E. granulosus isolates. A map of 

Khyber Pakhtunkhwa province of Pakistan, displaying different regions of the 

target area (selected districts for the study area is highlighted as well), where 

samples were collected…………………………………………………………. 

18 

3.2 DNA samples obtained from Hydatid cyst fluid………………………………. 26 

3.3 Gel electrophoresis of DNA samples…………………………………………. 26 

3.4. Shows different plants. A=Buxus Wallichiana, B=Morus nigra, C=Berberis 

vulgaris, D=Callistemon citrinus, E=Euphorbia hirta, F=Carthamus lanatus, 

G=Euphorbia heliscopia, H= Brassica nigra………………………………………… 

28 

3.5 Extracts obtained from plants……………………………………………………. 29 

3.6 Solutions used for phytochemical analysis…………………………………….. 31 

3.7 Change of coloration in qualitatsive analysis of plant 

extracts…………………… 

31 

4.1 A, B and C shows Hydatid Cysts (HC) collected from liver of slaughtered 

animals, D and E shows Hydatid Cysts (HC) collected from lungs of 

slaughtered animals……………………………………………………………. 

38 

4.2 Shows presence of protoscolices in fertile cysts………………………………. 38 

4.3 A, B shows stray dogs near butcher shop in province KP (free excess to 

contaminated viscera of slaughtered animals)………………………………… 

54 

4.4 Same compound for Dog and Livestock in household is in practice in province 54 

4.5 Home slaughtering is common practice in KP province especially in religious 

occasion like Eid-ul-Adha……………………………………………………. 

54 

4.6 Gel picture of the amplified product after gel electrophoresis under UV 

Transilluminator………………………………………………………………. 

56 

4.7 Multiple sequence alignment of four animal samples and genotypes G1, G2, 

and G3…………………………………………………………………………. 

59 

4.8 Phylogenetic tree of the current sequences and the previous published 

sequences………………………………………………………………………. 

61 

4.9 Phylogenetic tree of the three sequences of cattle samples from KP, Pakistan 

and reference sequences obtained from different countries…………………… 

62 



xiii 

 

4.10 Chromatographic pictures of Transversion mutation (c.295G>C/p.99S>T in 

cattle samples …………………………………………………………………. 

63 

4.11 Chromatographic pictures of samples SNPs …………………………………… 63 

4.12 NCBI blast results of the current samples with the reference sequence of 

G1 Sheep sample Accession no. U50464.1…………………………………… 

63 

4.13 A & B: Unstained hydatid sand of fertile hydatid cyst by wet mount drop 

C: Dead evaginated coloured protoscolices, free hooks, calcareous corpuscles 

after staining with 0.1% eosin (×40)…………………………………………... 

64 

4.14 In-vitro treated protoscoleces with different concentrations of the ethanolic 

extract of B.wallichiana leaves at various exposure times……………………. 

66 

4.15 In-vitro treated protoscoleces with different concentrations of the ethanolic 

extract of M. nigra leaves at various exposure times…………………………. 

66 

4.16 In-vitro treated protoscoleces with different concentrations of the ethanolic 

extract of B. Vulgaris leaves at various exposure times………………………. 

67 

4.17 In-vitro treated protoscolices with different concentrations of the ethanolic 

extract of C. citrinus leaves at various exposure times………………………. 

67 

4.18 In-vitro treated protoscolices with different concentrations of the ethanolic 

extract of E. hirta leaves at various exposure times………………………….. 

68 

4.19 In-vitro treated protoscolices with different concentrations of the ethanolic 

extract of C. lanatus leaves at various exposure times………………………… 

68 

4.20 In-vitro treated protoscolices with different concentrations of the ethanolic 

extract of E. heliscopia leaves at various exposure times……………………… 

69 

4.21 Shows dissection of infected mice of control group, B. shows Hydatid cysts 

present in the infected mice in control untreated group, C. shows liver of 

healthy un-infected mice from control group, D. shows the hydatid cysts in part 

of liver in infected mice of control group, E. shows spleen of the healthy un-

infected mice of control group, F. shows spleen removed from infected mice of 

control group, G. shows histological section of liver from mouse in infected 

group treated with BV………………………………………………………… 

72 

4.22  Shows effect of different plant extracts on glucose level (mmol/L) of Hydatid 

cyst fluid (HCF)………………………………………………………………. 

75 

4.23 Shows effect of different plant extracts on Potassium level (mmol/L) of Hydatid 

cyst fluid (HCF)………………………………………………………………. 

75 

4.24 Shows effect of different plant extracts on Protein level (g/L) of Hydatid cyst 

fluid (HCF)……………………………………………………………………. 

76 



xiv 

 

4.25 Shows effect of different plant extracts on Cholesterol level (mmol/L) of 

Hydatid cyst fluid (HCF)……………………………………………………… 

76 

4.26 Shows effect of different plant extracts on Triglycerides level (mmol/L) of 

Hydatid cyst fluid (HCF)……………………………………………………….. 

76 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xv 

 

ABSTRACT 

Cystic Echinococcosis is a serious zoonotic disease caused by Echinococcus 

granulosus species complex. The current study is the first attempt to determine the level 

of infection in domestic livestock and to explore the CE-related knowledge and 

awareness among livestock farmers in different districts of Khyber Pakhtunkhwa, 

province of Pakistan. A total of 1297 animals were examined for hydatid cysts including 

538 cows, 428 buffaloes, 208 sheep, and 123 goats, at different slaughter houses in 

different districts of Khyber Pakhtunkhwa in 2 years from September 2015 to September 

2017. For epidemiological investigations, prevalence in association with various factors 

(climate, age, and gender), organ specificity, types of cysts (fertile, sterile, or calcified), 

and viability of cysts parameters was recorded. Basing on the results obtained, areas with 

high prevalence were selected for further follow-ups and administration of questionnaires 

to the farmers and dog owners, to provide baseline data about this parasitic disease and to 

identify potential areas of emergence with correspondence animal and of public health 

significance. The finding of this study revealed the presence of CE in livestock of KP, 

Pakistan. The prevalence of hydatid cysts was the highest in buffaloes (15.88%) followed 

by cows (15.79%), sheep (15.38%), and goats (3.25%). Our investigation revealed close 

relationship between prevalence and animal age and gender in different months of the 

year. These findings also showed the highest prevalence of hydatid cysts in liver 

(63.49%), followed by lungs (23.80%) and mesentery (2.64%). Fertile and viable cysts 

were observed in all animal species except goats. The highest percentage of fertile and 

viable cysts was reported from the liver and lungs of sheep. For evaluation of risk factors, 

a total of 384 respondents were investigated. The results of current study revealed that 

97.9% of farmers are not familiar with CE and transmission of this infection from dogs to 

human and livestock. The present study shows that CE will continue to be of medical and 

veterinary importance in Pakistan. 

Many molecular techniques like DNA sequence and PCR based methods are been 

used largely to distinguish genotypes (G1-G10) of E. granulosus, providing new 

approach in the prevention and control program of hydatid cysts. The genotypic diversity 

of Echinococcus species in livestock of province Khyber Pukhtunkhwa, Pakistan is 

poorly explored. Therefore, this study was conducted to identify the genotypes of E. 
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granulosus in domestic animals by using the mitochondrial cox1 gene sequence. For this 

purpose a total of 30 hydatid cysts samples were collected from different organs of 

naturally infected domesticated animals (Cows, buffaloes, sheep and goats). DNA was 

extracted from the protoscolices of individual fertile cysts and used for polymerase chain 

reaction. PCR amplified products (17) were subjected to Sanger sequencing by Genetic 

Analyzer 3700 ABI. The collected data was analyzed for homology using NCBI 

Genotyping Tool Program and Bio Edit. Codon Code Aligner Software was used to 

edit/clean the sequence. Phylogenetic analysis were further performed with the Molecular 

Evolution Genetic Analysis (MEGA) software package (version 7.0.1.4), for the 

confirmation of subtype determinations. The sequencing of the amplified product 

revealed the presence of Echinococcus granulosus senso stricto (G1-3) genotype as a 

dominant genotypes in all collected samples. Further studies covering a large number of 

isolates might be necessary to investigate if there are other genotypes in the hydatid cyst 

population in this region of Pakistan. 

There are several protoscolicidal agents for the inactivation of hydatid cysts 

protoscolices during surgery but many of them are associated with adverse side effects. 

This study was aimed to evaluate the antiprotoscolices effect of ethanol extracts of 

selected medicinal plants commonly found in the study area including Buxus 

Wallichiana, Morus nigra, Berberis vulgaris, Callistemon citrinus, Euphorbia hirta, 

Carthamus lanatus and Euphorbia heliscopia against Echinococcus granulosus in in-

vitro and in-vivo model. Protoscolices were aseptically aspirated from naturally infected 

livestock and viability of protoscolices was confirmed by 0.1% eosin red stain method. 

Protoscolices were exposed to three different concentrations of alcoholic extracts (10 to 

50mg/ml) for 10 to 60 min. Phytochemical analysis was performed to identify bioactive 

compounds in the alcoholic extracts of  all the selected medicinal plants. The highest 

efficacy was shown by B. vulgaris (100.00%) followed by B. wallichiana (86.97%) and 

E. heliscopia (78.19%) respectively, after exposure of 60 minutes at 50mg/ml 

concentration, that lead to the significant reduction in the viability of protoscolices. In 

addition alkaloids, flavonoids, phenols, tannins and saponnins were identified 

qualitatively and weighted quantitatively, that might help in the identification of bioactive 

compounds involved in selective action on the tegument layer of protoscolices. The in-
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vivo study showed decrease in cysts number, decrease in diameter treated with 

B.vulgaris-Oral, B.vulgaris-Intraperitoneal, B.Wallichiana-Oral, B.Wallichiana-

Intraperitoneal, and increase in reduction percentage of secondary hydatid cysts in the 

groups under investigation. Difference in the biochemical profile of hydatid cyst fluid 

was observed after in-vitro assay. These findings suggest that these three plants can be a 

promising source of potent antiprotoscolices effect. However, the mechanism by which 

plant extracts killed protoscolices and also their safety for living cells are unclear and 

needed to be more investigated. 
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CHAPTER 01 

INTRODUCTION 

Cystic echinococcosis (CE) is a zoonotic parasitic disease, also called “cystic 

hydatid disease” or hydatidosis caused by the larval stage of small tapeworms known as 

dog tapeworm of the genus Echinococcus (Iqbal et al., 2012). It is characterized by the 

development of cysts either unilocular or may be multilocular of different extents ranging 

from the medium sized football to the size of a pea (Surhio et al., 2011). Genus 

Echinococcus comprises of four species, i.e. E. multicloularis, E. granulosus, E. vogeli 

and E. oligarthrus (Bowles et al., 1995). There are three more species Echinococcus 

species E. ortleppi, E. canadensis and E. equinus by host-parasite interaction and their 

probable geographical distribution (Thompson and Lymbery, 1996). The genotypes G1-

G3 are now categorized as E. granulosus senso stricto, G4 as Echinococcus equinus, G5 

as Echinococcus ortleppi, G6-G10 as Echinococcus Canadensis and “lion strain” as 

Echinococcus felidis, on the basis of analysis of mitochondrial and nuclear genome of 

different Echinococcus species (Nakao et al., 2013). Echinococcus species are 

cosmopolitan in distribution, mostly in developing regions having low economic 

resources; Echinococcosis is a main public health issue, even though few species have 

restrictive distributions. Moreover, due to increase in cases in some regions, it becoming 

emerging or re-emerging disease (Davidson, 2012). CE is responsible for extensive 

livestock and human mortality and morbidity worldwide (Neumayr, 2013). World Health 

Organization listed this disease as neglected tropical disease (WHO, 2012).  

Echinococcus granulosus life cycle is maintained by its definitive dog host that 

nourish the adult worm in their smaller part of their intestine and vast range domesticated 

livestock act as intermediate hosts. Eggs of E. granulosus are excreted with defecation of 

an infected dog and thus it may contaminates grass, water and soil. Domestic livestock 

can get infected by grazing on grass that is polluted with feces of an infected dog. The 

ingested eggs are hatched in the small intestine, penetrate the gut wall and passed to 

circulation to various viscera particularly liver and lungs where it progress into cysts. 

Human may get infection by the ingestion of eggs through polluted water, food or 

carcasses of diseased definitive hosts (McManus and Smyth, 1986; Urquhart et al., 1996). 
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In the small intestine of a carnivore, eggs are produced in the cestode segments known as 

Proglottids of the adult parasite (Hui et al., 2012). When the cestode’s egg is taken orally, 

in the upper gastrointestinal tract the oncospheres are released, penetrate the wall of gut, 

from there enter the portal vein and reaches the visceral organs such as liver, lungs, heart 

muscles, kidneys and brain of the host where it converts into the metacestode type 

(Ammann and Eckert, 1995).  

E. granulosus is cosmopolitan in distribution and is common in the South and 

Central regions of America, Asia, Africa and the Mediterranean region (Mc Manus and 

Smyth, 1986). This parasite is also prevalent in various regions of Australia, United 

Kingdom and Europe (Schantz, 1991), Kuwait, Iraq, Saudi Arabia, Syria, Iran, Jordan 

and Pakistan intermediate hosts were infected with CE (Daryani et al., 2009). It is very 

difficult to diagnose. For developing new treatments and interventions, an enhanced 

knowledge of genome, gene expression and gene regulation of the E. granulosus is 

crucial. Lack of awareness about the disease, poor religious beliefs, promoting large dog 

population, inadequate sanitation and hygiene practices are key factors which are 

contributing to the up keeping of canine Echinococcosis in prevalent regions (Yang et al., 

2009). Transmission of tapeworms occurs between domestic animals and dogs and vice 

versa (Wen et al., 1993). The disease can be minimizing through consistent deworming 

of companions animals, management of animal remains and offal, awareness of the 

humans, sanitizing the hygienic environmental conditions (Urquhart et al., 1996). 

CE cause economic fatalities to livestock industry by the condemnation of viscera 

of animals and many public health risks world widely (OIE, 2008). Serious economic 

losses occur in livestock and human, due to hydatidosis by creating many health issues 

and expense of treatment and illness for human cases and also losses in animal 

productions. It is hypothesized that some variations in morphology and genotypes of 

Echinococcus are correlated with clinical variances in the course of public or livestock 

disease. DNA technique have been using for genotype variations of E. granulosus from 

various countries comprising China, Kenya, Australia and United Kingdom (McManus 

and Bryant, 1995), Poland (Scott JC et al., 1997) and Switzerland (Siles-Lucas et al., 

1994). 
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In Pakistan, finest tropical dairy varieties and well-adapted to the native 

conditions livestock population exists. Presently, the population of livestock in Pakistan 

(2013-2014) contains 34.6 million buffaloes, 39.7 million cattle, 29.1 million sheep, 66.6 

million goats and 1.0 million camels. These animals produce 50.990 million tons of milk; 

0.657 million tons of mutton, 1.887 million tons of beef, 44.1 thousand tons of wool and 

66.74 million skins and hides’. In spite of the best dairy generating livestock, the output is 

not sufficient (Afzal and Naqvi, 2004). Management insufficiencies, worse breeding 

selection and prevalence of many parasites are some main factors contributing to this 

economic fatalities (Bhattacharya et al., 2008a). The parasitic assault is very common 

and is accountable for approximately 26.5 million (Pakistani Rupees) cost per annum to 

the livestock industry in Pakistan (Anwar et al., 1995). Economic losses due to the E. 

granulosus in domestic animals US$276.20 per 100 sheep and goats and US$165.72 for 

100 infected buffaloes, cattle and camels (Latif et al., 2010). 

The variability in genotypic diversity in Echinococcus are related to variations in 

the route of the disease. The presence of many genotypes may be responsible for native 

variations in outlines of the parasite pathology that change the community health 

implication of the disease. In Pakistan, hydatid disease may contributing in the economic 

loses regarding livestock industry including milk, meat or wool with less production and 

low quality, stunted growing, low fertility and viscera condemnation in animals as well as 

illness and death in human. Hence this comprehensive study was designed to explore the 

prevalence, epidemiology, localization, fertility as well as viability of Hydatid Cysts 

(HC) in various organs collected from different animals in many districts with different 

climatic conditions of Khyber Pakhtunkhwa (KP), province of Pakistan. 

Humans serve as accidental intermediate and dead-end host that get infected by 

the intake of infective dog feces contaminated food or water. Early diagnosis and cures 

are very important for the declining of mortality and morbidity, however the clinical 

symptoms become appeared by 10 years or more (Sarkari et al., 2007). Variations in 

genotype shows variation in the intermediate host range, sexual maturation period in 

definitive host, organ localization of cyst, metacestode morphology, production of 

protoscolices and geographical distribution (Eckert and Thompson, 1997). Nuclear and 
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mitochondrial genotyping investigation may leads to the understanding nature of genus 

Echinococcus in recent years. Recently, about ten genotypes are documented world 

widely and grouped as G1-G10, in which the genotypes that are infective to human are 

sheep (G1), Tasmanian sheep (G2), cattle (G5), camel (G6) and pig (G7) genotypes (Bart 

et al., 2006). For the analysis and identification of E. granulosus, various molecular 

methodologies and genetic markers like 12sr RNA, nad1 and cox1 are used (Abushhewa 

et al., 2010, Omer et al., 2010; Abdel et al., 2012; Mogoye et al., 2013). A phenomenon 

of wide genetic differences of E. granulosus is the need for attention and research 

regarding the ‘biology ‘of ‘hydatid ‘disease ‘in the endemic area. The current situation of CE 

can be measured by using some molecular approaches in the livestock of a selected area. 

For control, it needs to record the prevalence of echinococcosis in definitive host dogs for 

the parasite and contribute in the spreading of this infection in human and livestock. That 

is why, this detailed study was designed to investigate the E. granulosus epidemiology, 

its genotypic diversity in livestock and canids population in several districts of Khyber 

Pakhtunkhwa (KP) by using some molecular approaches. 

Like other parasitic diseases, chemotherapy is the typical procedure for the 

treatment of hydatid disease by using benzimidazole carbamate derivatives (Liu and 

Weller, 1996). Often, chemotherapy may not working and may result solemn 

complications; therefore in some situations surgery involvement becomes mandatory 

(Brunetti et al., 2010). The effective protoscolicidal drugs are important in order to 

decrease the intraoperative leakage of the cysts content while surgery (Junghanss et al., 

2008).  To diagnose the CE, new alternative is to find new drugs from the sources that are 

not earlier explored. To date, many protoscolicidal agents including some plant extracts 

such as Zataria multiflora (Moazeni and Roozitalab, 2012), Endophytic Pestalotiopsis sp. 

(Vijay et al., 2013), Saturena khuzestanica (Moazeni et al., 2012), Salvia officinalis and 

Thymus vulgaris (Yones et al., 2011), Mentha piperita (Maggiore et al., 

2012), Trachyspermum ammi (Moazeni et al., 2012), Allium sativum (Moazeni, 

and Nazer, 2010), Nigella sativa (Mahmoudvand et al., 2014), honey, hypertonic saline, 

silver nitrate, ethanol, mannitol used for the inactivation of cyst content but commonly 

used agents may cause adverse effects (Sharafi et al., 2017) that may in turn cause 

limitation in their use. There are several plants and its products are useful in parasitic 
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disease treatments but unluckily could not industrialized into viable drugs due to several 

factors. B. Wallichiana was used as bittertonic, diaphoretic, vermifuge, antihelmentic, 

antireumatic, analgesic, antiepileptic, antileprotic and in hemorrhoids (Nandeesh et al., 

2009). Medicinal properties of all parts of the B. vulgaris have been investigated 

including antimicrobial, antimetic, antipruritic, antipyretic and cholagogue actions and it 

is also used in some cases like choleothiasis, jaundice, dysentery, malaria, leishmaniasis, 

choleocystitis and gall stones (Abd El-Wahab et al., 2013). E. heliscopia has also great 

medicinal importance, often used to treat edema, ascites, pulmonary tuberculosis, tinea 

and febrifuge, cathoratic, antihelminthic and purgative (Mohamed et al., 2012). However 

the protoscolicidal potential of Buxus wallichiana, Morus nigra, Berberis vulgaris, 

Callistemon citrinus, Euphorbia hirta, Carthamus lanatus and Euphorbia heliscopia is 

not yet explored. Therefore the current study is the first attempt to underline the in vitro 

efficacy of these selected medicinal plants, collected from various regions of Khyber 

Pukhtunkhwa, province of Pakistan, against the viability of E. granulosus protoscolices 

and to analyze the extracts of selected medicinal plants qualitatively and quantitatively to 

identify major biologically active phytoconstituents. The current study is also designed to 

perform analysis of HCF biochemically before and after alcoholic plant tissue extract 

assay, that might helpful in the control of CE as an alternative method. It is expected that 

these active residents will provide useful information in determining new compounds 

with better potency against the protoscolices of E. granulosus.  

No doubt, so many surveys have been reported on the prevalence in different regions 

world-widely, however there are very limited surveys and studies have been conceded on 

CE in Pakistan. Particularly in Khyber Pukhtunkhwa (KP), no inclusive study have been 

conducted of these parasites in buffaloes, cows, goat and sheep as well as definitive 

carnivore hosts for the disease. The analysis of factors influencing the occurrence of these 

parasites might provide more insight into the epidemiology of CE infections. Because of 

the shortage of such data in the literature, the present study was designed, to find out the 

CE in livestock as well as to explore the influence of age, sex and slaughter slab location 

as determinants of infection. The current study would be the first approach to record the 

current situation of CE in various areas of KP by using certain molecular and biochemical 

approaches and assists to evaluate antiprotoscolices effect of some native medicinal 
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plants against E. granulosus in domestic livestock and will also help to isolate the 

components of plants which is responsible for antiprotoscolices potential. 
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1.1. Objectives 

 To record the epidemiology of CE in dogs and domestic livestock particularly 

cows, buffaloes, sheep and goat, in association with the influence of age and 

gender on the prevalence and to correlate it with seasonal variations in different 

localities of Khyber Pakhtunkhwa, Pakistan. 

 To provide baseline information about this parasite and identify potential regions 

of emergence with corresponding animal and public health significance by 

questionnaire-based survey. 

 To characterize genotype diversity and sequence variations analysis of E. 

granulosus isolates from hydatid cysts of domestic livestock based on PCR and 

sequencing-based approaches of housekeeping gene cox1, collected from various 

districts of Khyber Pakhtunkhwa, Pakistan. 

 To evaluate the toxic potential of some local selected medicinal plants, by 

applying alcoholic plant extracts against protoscolices of E. granulosus in-vitro 

and in-vivo. 

 To perform qualitative and quantitative phytochemical analysis of alcoholic 

extracts of all selected medicinal plants. 

 To study some biochemical profiles of hydatid cyst fluids from different hosts for 

identification of strain variations of E. granulosus and its biochemical analysis 

after in-vitro plant tissue extract assay. 
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CHAPTER 02 

LITERATURE REVIEW 

Cystic Echinococcosis is characterized by the development of cysts either unilocular 

or may be multilocular of different extents ranging from the medium sized football to the 

size of a pea (Surhio et al., 2011). In recent centuries, to understand the taxonomy of 

Echinococcus, strong efforts have been made and the species arrangement within the 

genus has now almost been simplified (Nakao et al., 2013). There are four species that 

are considered valid taxonomically of genus Echinococcus i.e. E. granulosus, E. 

multicularis, E. oligarthrus and E. vogelis (Bowles et al., 1995) while two more species 

have been identified that are E. shiquicus found in some mammals from Tibetan plateau 

and E. felidis found in African however this transmission is still unclear (Moro and 

Schantz, 2009). 

CE is a cosmopolitan zoonotic infection caused by metacestode larval stage of E. 

granulosus. CE has the highest prevalence in human and domestic animals in countries of 

temperate regions including Australia, some portions of Africa, Soviet Union, Asia, 

southern America and China (Yang et al., 2006; Moro and Schantz, 2006). In America 

most of the CE cases are analyzed in migrants/refugees from countries in which 

echinococcosis id highly prevalent (Moro and Schantz, 2006). The prevalence of CE in 

children increased from 0.7-5.4/100000 between 1970 and 1990 in Bulgaria (Davidson et 

al, 2012). Investigations in different countries revealed the prevalence of E. 

multilocularies in definitive hosts that is red foxes with the following range of infection; 

low (≤ 1 %) prevalence was recorded in Sweden, Denmark and Slovenia; medium (> 1 % 

to < 10 %) prevalence was observed in Austria, Hungary, Belgium, Croatia, Italy, 

Netherland, Ukraine and Romania while highest (> 10 %) prevalence was found in the 

France, Germany, Latvia, Poland, Slovakia, Switzerland, Liechtenstein, Estonia and 

Czech Republic (Okasanen et al., 2016). 

Adult tapeworm sizes less than 2mm or more than 1cm have Scolex for attachment 

with the host, neck region and few Proglottids (3-5), consist of anterior immature 
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Proglottids, middle are mature while posterior are known as gravid having eggs (Rausch 

and Bernstein, 1972). Hexacanth embryo known as oncospheres progress into 

metacestode larvae in intermediate host cause cystic, polycystic or sometimes alveolar 

cysts (Eckert et al., 2001), having common structure but macroscopical qualities are very 

different. The hydatid cyst wall have two layers, outer is a non-cellular laminated layer 

while inner is germinal layer from where brood capsules proliferate in the cyst lumen 

(Thompson, 1995). 

The life cycle of E. granulosus is sustained through definitive hosts which is usually a 

carnivore and an intermediate host. The adult parasite gets nourishment from the 

duodenum of small intestine of dogs (Li et al., 2014) and wide range of livestock 

including buffaloes, cattle, sheep, goat and camel can act as intermediate host (Zhang et 

al., 2003). In dog’s small intestine, an adult parasite produces eggs in cestode Proglottids 

(Hui et al., 2012). Eggs come on the ground with the feces of carnivores and ingested by 

any intermediate host with contaminated food, soil or water, the egg hatches in to 

hexacanth embryo, penetrate the wall and get access to the various organs through 

circulatory system where it converts into the cysticercus or metacestodes larvae (Li et al., 

2014). The metacestode larvae progress into unilocular, fluid-filled hydatid with certain 

features like spherical shape, acellular, with the laminated membrane of variable 

thickness that surrounds a germinal layer inside and has the capability of acidophilic 

staining (Thompson, 1995). A scolex that is fully developed is an end final product and 

the fertile hydatids having this scolex or protoscolices that are swallowed by dogs by 

ingested infected flesh, remain in the small intestine for 6 to 7 weeks and progress into 

adult worm, and when an intermediate host pick these eggs from the contaminated grass, 

soil or water with their contaminated food then the cycle is repeated (Chatterjee, 2009). 

The Hydatid cysts which are usually enclosed by germinal layer or adventitial layer or 

pericyst, is also surrounded by host inflammatory immune cells (McManus, 2013). The 

hydatid cysts wall comprises an inner cellular layer with 20–25 micron of thickness 

(germinal epithelium or the endocyst) and an outer protective laminated layer which is 

acellular (McManus et al., 2003). Microvilli-like extensions (microtriches) are extended 

from the germinal layer towards the apical membrane of its syncytial tegument and 
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protrude into the ectocysts or a laminated layer. The resorbing surface of the cysts is 

increased by these microvilli (Morseth, 1967). When surrounding membrane of brood 

capsules rupture, the protoscolices and other larval particles such as hooks and proboscis 

are released inside the cyst lumen and because of their microscopic appearance is usually 

known as hydatid sand. Protoscolices are only produced in fertile cysts (contain germinal 

layer) cysts of having a diameter of 5 to 20 mm. Some cysts do not produce protoscolices 

and persist sterile due to structural defect or absence of the germinal epithelium (Morseth, 

1967; McManus et al., 2003). The exact periods of protoscolices development in cysts in 

the human host is still unknown however it is hypothesized that cyst formation occurs 

more than 10 months post infection. The cyst cavity is filled by a clean, clear, aseptic 

liquid (hydatid fluid) containing secretions from either the parasite or the host (Ammann 

and Eckert, 1996). The life cycle of E. granulosus completed when dogs get access to the 

host organs. However, human act as dead end or accidental hosts they get infected when 

coming in contact with infected dogs (Horchani et al., 2000). 

 

Figure-2.1: Life cycle of Echinococcus granulossus (Khanfar, 2004) 

The hydatid cysts fertility is important in livestock in the epidemiology of the CE 

infection. Some human practices like rural activity of feeding dogs, the organs of home 

butchered animals that subsequently raise the risks that human get infect through fecal-

oral contact, as infected dogs pass eggs in their feces. Eggs that are attached to muzzle, 

paws and hairs around infected dog anus can indirectly transfer to human by polluting 

water or uncooked food. The rhythmic contraction and relaxation occur in the egg that 
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detached with feces which results into egg expulsion (FAO, 1982). Some factors play 

important role in the transmission of the disease such as human cultural and economic 

backgrounds (Macpherson, 2005). Briefly many epidemiological factors are related with 

the growing risk of infection in livestock, including host availability, contamination of 

the environment with parasitic eggs, domestic animals management and slaughtering of 

livestock without inspection of meat (Ibrahem et al., 2016). 

Despite carrying a massive parasite burden, definitive hosts do not normally show 

any symptom while being infected by adult worms. On the contrary, the immature stage 

of E. granulosus induces significant pathology in the ungulates host. Indeed, the 

pathogenicity of hydatid cyst differs from host to host and depends on many aspects such 

as age, sex, genetic traits, physiological condition and species of the host. Besides, the 

severity of clinical symptoms is closely correlated to the size, number and localization of 

evolved cysts (Torgerson, 2003). Almost in all intermediate hosts, hydatid cyst is 

principally located in the liver with a frequency of about 70%, although can be found in 

other organs like lungs, brain, spleen, kidney, heart and bones with less frequency (Zhang 

et al., 2015). However multiple cysts or multiple organs involvements occur in 20-40% 

human patients. After an indefinite period of incubation that may last months or years, 

the developed cyst may exert pressure on adjacent tissue and may cause symptoms and 

other pathological incidents. As cysts increases in size slowly, the host frequently endures 

it remarkably well and therefore patients may be become pathological severe when the 

normal function of the infected organs is interfered by the mechanical pressure of the 

cyst. Other clinical signs such as allergic reactions, eosinophilia or accidental cyst rupture 

which triggers acute hypersensitivity responses can also indicate the existence of the 

infection. Hydatid cysts may also be diagnosed by chance during scanning or surgery for 

any other clinical difficulties (Nunnari et al., 2012). 

The post-mortem examination of slaughtered animals can reveal the presence of 

hydatid cysts and is used frequently to estimate the hydatid disease prevalence in 

livestock (Aziz et al., 2011). Examination of different viscera like liver, lungs and other 

organs is a functioning way to diagnose the CE, but very small lesions are not always 

visible and it is very hard to distinguish and differentiate it from other helminthic 
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parasites, that’s why an additional histopathological investigation may be necessary (Shi 

et al., 2009). Molecular approaches are now mostly used for genotyping of various 

genotypes (Taber et al., 2011; Bowles et al., 1992). For diagnosis of CE, Direct hem 

agglutination, latex agglutination, Enzyme-Linked Immunosorbent Assay and skin tests 

are some diagnostic techniques used (Romos et al., 2001). Some serological tests have 

recently confirmed to be a powerful tool in the diagnosis of infected dogs (Gasser et al., 

1990). Using a PCR method for the diagnosis of this parasite provides the rate of E. 

granulosus infection in dogs (Seres et al., 2009). Ultrasound, CT and MRI technologies 

might be effective for the hydatid cysts diagnosis in various viscera. For characterizing 

epidemiological parameters and to prevent human and livestock from CE infection, 

diagnosis in the definitive hosts is always important (Sakai et al., 1995). A considerable 

improvement has been achieved in the last three decades in the field of diagnosis of CE 

(Allen et al., 1992). Sandwich Enzyme –Linked Immunosorbent Assay is of high 

specificity in diagnosis of larval and mature stages of Echinococcus in association with 

duration of infection and worm burden. Due to the bad prognosis of developed infection, 

early diagnosis is an essential part of the treatment and control procedure in cystic 

echinococcosis. A considerably long incubation period of the infection during which 

clinical manifestations are usually absent, is an important challenge to plan an efficient 

strategy for early diagnosis of the infection. Consequently, it is very difficult, if not 

impossible; to diagnose cystic echinococcosis by clinical signs, and therefore further 

examination (i.e., imaging techniques, serology) is necessary. 

New, specific diagnostic and effective therapeutic methods against CE have been 

established in last few decades (Ammann and Eckert, 1995). Praziquantel is the best drug 

presently available (Schantz, 1982), which eliminate all larval and adult Echinococcus 

from dogs. Albendazole has a clear complication on the cysts after lengthy treatment 

(Morris, 1990). To increase the efficacy of the treatment particularly in the case of cyst 

discharge, albendazole is recommended for 6 months continuously or irregular (Teggi et 

al., 1993). Chemotherapy is the main protocol to treat CE by using benzimidazole 

carbamate derivatives (Liu and Waller, 1996). Chemotherapy however may not be 

effective and cause severe adverse effects in diseased individuals, that’s why in some 
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circumstances the surgical removal become essential (Smyth, 1977). Surgery is the 

treatment of choice (Kammerer and Schantz., 1993). Surgery was considered as the only 

option until recent however aspiratory techniques and other medication are widely used 

as an alternative to surgical removal (Polat et al., 2002). Sometimes, the surgery become 

mandatory in combination with medicinal treatment to prevent the cyst from growing 

back.  

Certain methods like proper management of animal carcasses and their offal, regular 

deworming of pets, awareness of human, sanitizing can minimize the prevalence of CE 

(Urquhart et al., 1996). Regular deworming of the dogs, refining the hygienic conditions, 

proper disposal of animal carcasses and offal and instructing the public can minimize the 

transmission of CE (Urquhart et al., 1996). For the successful control of the infection, the 

regular interaction between public health workers and veterinarians is important, by 

controlling parasite transmission in animals (Thompson and Allsopp, 1988). A vaccine 

has also been developed with 97-100% efficacy against worm growth and egg (Zhang et 

al., 2003). It is estimated that the number of viable cysts can reduce by 99.3% through 

vaccination (Heath et al., 2003). Some proved preventive measures include health 

education, reduced contacts with dogs and sheep and proper management of their wastes 

(Palmer et al., 1993). CE can be controlled by breaking the life cycle of parasite by 

preventing ungulates and human swallowing eggs with contaminated food or by 

preventing dogs from consuming infected viscera. Barriers should be made around 

vegetable and fruit gardens to keep dogs away and contaminated water should be 

avoided. An effective control program should be implemented on a community or in a 

country basis that includes regular deworming of all dogs, particularly those which have 

access to livestock. 

It is stated that the relationship between human and dogs facilitate the transmission of 

many diseases include hydatid disease, as that relationship started several thousand years 

ago. Stray dogs, farm/house dogs or herding dogs are three main criteria of dogs on the 

basis of their relationship with human and livestock. Stray dogs that are wondering freely 

in rural and urban areas, are the main transmitting source of E. granulosus to human and 

livestock, as they scavenge on household waste material and discarded viscera 
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contaminated with fertile hydatid cysts. Moreover, the herding dogs may get infected by 

consuming contaminated offal, provided by their owner or discarded by the people. 

Echinococcosis in dogs was first reported in Libya in 1961, where 60% dogs were 

infected (Cicogna, 1961). Different studies have been conducted between 1986 and 1990, 

on the prevalence of CE in dogs revealed results after necrosis were 11.8% in one study, 

40.3% in another and 36.8% in third study. Different studies showed that infection in 

house dogs is lower than stray or herding dogs because these dogs are kept with premises 

of household. 

Like other countries, CE is a severe livestock health concern in Pakistan. The 

molecular analysis of isolates from different animals revealed the presence of E. 

granulosus, E. orteleppi and E. candensis socializing in Pakistan (Cardona and Carmona, 

2013). While in human, E. granulosus G1 strain is the only identified genotype (Latif et 

al., 2010). In Pakistan the parasitic infections are very common and accountable for 

approximately 26.5 million rupees yearly to livestock industry (Li et al., 2014). Since 

hydatidosis is a worldwide problem as such its incidence has also been studied in 

Pakistan. Pal and Jamil (1986) studied occurrence of CE in Rawalpindi, Pakistan abattoir 

and reported 31.05% cattle to be suffering from hydatidosis. Another study revealed a 

33% prevalence of echinococcosis in cattle in district Faisalabad. The overall prevalence 

of hydatidosis in cattle slaughtered in the Lahore abattoir was 6.25%. At Lahore, the 

overall prevalence was recorded as 6.21% in goats and 8.25% in sheep (Iqbal et al., 

2012). While in Sarghoda district of Punjab, 3.24%, 2.44% and 2.44% prevalence was 

found in sheep, goat and cattle (Eser et al., 2013). 

The financial losses due to the hydatidosis in human and livestock was estimated is 

148’964’534 € (95% CI: 21’980’446–394’012’706) in 2005, including human associated 

losses were predicted to be € 133’416’601 (95% CI: 6’658’738–379’273’434) and animal 

associated losses estimated were € 15’532’242 (95% CI: 13’447’378–17’789’491) 

(WHO, 2012). Economic losses related to human arise through hospitalization, diagnosis, 

chemotherapeutic treatment, morbidity and fatalities while animal related arising from 

decrease in milk production, carcass weight and condemnation of viscera (Budke et al., 

2005). 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Benner%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20428353
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Several studies on the genome of E. granulosus were published in 2013 that 

revolutionized the world regarding the genotypes, sequences, genome and transcript 

(Zheng et al., 2013; Tsai et al., 2013). These researches provide an important source of 

information regarding biology, development, differentiation, evolution, host interaction 

and mechanism of pathogenesis of E. granulosus. These findings lead to a comprehensive 

investigation that develop urgently needed new men health intervention tools, lack of 

proper diagnostic methods, limitations of available drugs and hurdles in therapy and 

treatment. On the basis of nuclear and mitochondrial genome analysis, the genus 

Echinococcus has 10 known genotypes, in which G1-3 are now categorized as E. 

granulosus senso stricto, G4 as E. equinus, G5 as E. ortleppi, G6-10 as E. Canadensis 

and lion strain as E. felidis (Nakao et al., 2013). Likewise, mitochondrial genome studies 

shows that E. felidis is although a distinct specie however closely related to E. 

granulossus sensu stricto (Huttner et al., 2008). Of these strains, E. granulosus sensu 

stricto, E. ortleppi and E. canadensis cause Cystic Echinococcosis (CE) in a human while 

E. multilocularis originate alveolar (AE). Howaver pathogenicity of E. equinus is still 

unknown in human and is not believed to be zoonotic. Phenotypic characteristics, 

antigenicity, host specificity, transmission measures, infection pathway, antimicrobial 

susceptibility and vaccine development procedures are based on these genetic variations 

(Thompson and Mc Manus, 2002). Ten distinct genotypes on the basis of coxidase 

subunit 1 (CO1) and NAD dehydrogenase 1 (nd1) gene have been discovered (Bowles 

and Mc Manus, 1993a; Bowles et al., 1994). Among all strains of E. granulosus, E. 

granulosus sensu strico genotype is more common in distribution. Some genotypes are 

reported to be involved in occasional infections in human. 

For the removal of hydatid cysts, surgery remains as a most preferred method 

(Gholami et al., 2013), however the chances of hydatid content leakage during surgery 

may cause reoccurrence of the infection (Kilicoglu et al., 2008; Moro and Schantz, 

2009). Many protoscolicidal drugs have been used adjacent to surgery as a prophylactic 

way of preventing leakage of hydatid cyst fluid (Spicher et al., 2008). These diseased 

individual with hydatid disease who are continuously taking albendazole may have 

serious harm reaction like influenza like syndrome, encephalitis syndrome, allergic 

https://www.sciencedirect.com/science/article/pii/S1319562X16300341#b0045
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purpura, drug rash etc. Furthermore, E. granulosus larval stages have developed 

resistance to albendazole (Urrea-Paris et al., 2000).  

The biochemical profile is important tool in discriminating variations in strains and 

determination its prevalence in different regions (Garippa et al., 2004). Entire hydatid 

cysts are internally filled with clear or clear yellow fluid with antigenic properties known 

as Hydatid cysts fluid (HCF). HCF play an important role in the life cycle of the parasite 

as it provides nutrition to the larva for their growth. However few studies have been 

reported on the chemical profiles of HCF in human liver.  In a study proteins are 

identified in liver HCF in infected sheep by the method of two-dimensional 

polyacrylamide electrophoresis. It is stated that proteins of HCF includes 44% albumin, 

39% α-globulin β-globulin and 17 % γ-globulin (Zhao WX, 1987). However Li revealed 

in a study that HCF from infected liver and lung of sheep and yak contain only 17 amino 

acids and the protein level is very low, that is equal to 1-2% serum proteins 

approximately. Moreover, about 12% of cholesterol was found in HCF than of serum. 

Kang et al., (1986) report the presence of polysaccharides with proteins and lipids in 

HCF of sheep liver. However other researcher also identified urea, uric acids, lipids, 

proteins, glucose, glycogen, electrolyte and proteases. By understanding the biochemical 

composition of the HCF will aid in the understanding of substances needed for the 

survival of parasite that its exchanges with the host, thus will be helpful in the novel 

method of controlling and preventing E. granulosus infection. These strains exhibit 

different degrees of infectivity for certain intermediate hosts. 

 

  



17 

 

CHAPTER 03 

MATERIALS AND METHODS 

3.1. Epidemiological investigation in Livestock 

3.1.1 Study Site 

The province of Khyber Pakhtunkhwa (KP), previously known as NWFP is one the 

four administrative provinces in Pakistan, third largest province by population and 

economy, although it is smallest geographically among the four (Claus et al., 2003).  

Historically, KP share 10.5% in Pakistan GDP, however province accounts for only 

11.9% of Pakistan total population. In current study about ten Districts of province 

Khyber Pakhtunkhwa were selected in order to record the existence of E. granulosus in 

livestock and dogs including Peshawar, Mardan, Swabi, Nowshehra, Charsadda, Swat, 

Kohat, Bannu, Karak and Lakki Marwat. 

 

Figure 3.1: A map of Khyber Pakhtunkhwa, province of Pakistan, displaying 

different regions of the target area (selected districts for the study area is 

highlighted), where Hydatid cyst isolates were collected 
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3.1.2. Study Design  

The current study was carried out from September 2015 to September 2017, for 

the collection of cysts from livestock organs and fecal samples of dogs in the above 

mentioned areas of KP, Pakistan. Animals from both sexes and all age groups were 

included in the present study. 

Year-wise plan of work/Planning Matrix 

Activities Months of the 1st year 

 01 02 03 04 05 06 07 08 09 10 11 12 

Samples collection And an 

epidemiological study of hydatid 

cysts 

√ √ √ √ √ √ √ √ √ √ √ √ 

Genetic analysis      √ √ √ √ √ √  

Biochemical analysis of HCF 

collected from different hosts 

         √ √ √ 

Collection of different local 

medicinal plants 

       √ √ √ √  

Activities Months of the 2nd year 

 01 02 03 04 05 06 07 08 9 10 11 12 

Samples collection And an 

epidemiological study of hydatid 

cysts 

√ √ √ √ √ √ √ √ √ √ √ √ 

Phytochemical analysis of plant 

extracts 

√ √ √          

In-vitro study   √ √ √        

In-vivo study      √ √      

Biochemical analysis of HCF 

after in-vitro study  

      √ √     

Statistical analysis and thesis 

writing 

       √ √ √ √ √ 
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3.1.3. Methodology 

For epidemiological investigations, prevalence (%) of hydatid cysts, organ 

specificity (livers, lungs or mesentery), and cyst type (sterile, fertile or calcified) 

parameters were recorded in livestock, while Candid hydatidosis was documented by a 

collection of fecal samples from dogs in different districts of KP, Pakistan.  

a) Ante-mortem examination 

Different abattoirs of various localities in KP were visited for the collection of 

cysts, multiple times a month. During ante mortem examination, all animals were 

examined for any abnormalities and the owner and place of origin were determined at 

the same time. At this stage, age of the particular animal was confirmed by asking the 

owner or where the animal was presented by the buyer (middleman), animal age was 

estimated by checking teeth eruption and wear (mouthing) (Jenny, 2009), and they were 

conventionally grouped into three categories: below than one year, between one and five 

year and above than five years. 

b) Abattoir survey and a post-mortem examination 

A total of 1297 slaughtered animals (538 buffaloes, 428 heads of cows, 208 

sheep, and 123 goats) were examined. Visual inspection and palpation of visceral organs 

was carried out postmortem examination. All viscera/tissue containing cysts were 

collected and subjected for further characterization to sort out their status. All the data 

related to the species of the animal, origin, age, gender and cyst location were recorded 

(Beaver, 1983). Biosecurity rules was strictly observed and hydatid cysts remains were 

incinerated (Koblentz and Gregory, 2010). The data obtained from the study was 

subjected to statistical analysis. On the basis of obtained results, localities with high rate 

of infection were nominated for questionnaire based survey. 

c) Examination of collected hydatid cysts and protoscolices viability 

For determination of fertility, each cyst was incised or aspirate carefully and 

contents poured into a sterilized glass Petri dish and was observed under microscope 

(40X) (Olympus Microscope) for the hydatid protoscolices. The germinal layer was 

examined for protoscolices or broods, under microscope by keeping it in glycerine 

https://www.alibaba.com/product-detail/Olympus-Microscope-CX21_60059201559.html?s=p
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between two microscopic glass slides where it is seen as white dots. Cysts were classified 

as sterile, if they contain fluid without brood containing protoscolices or calcified 

(Macpherson, 2005).Viability of the protoscolices of all fertile cysts was checked under 

the microscope, by observing amoeboid-like peristaltic movement (flam cell activity) 

(Smyth and Barrett, 1980).Doubtful results were further examined after being stained; 

eosin solution (0.1% aqueous) is mixed with equal volume of hydatid cyst fluid 

containing protoscolices and allowed to stand for fifteen minutes on a microscopic glass 

slide. The protoscolices were classified as dead when they took up the stain and viable 

when they did not (Macpherson, 2005). 

3.2. Epidemiological investigation in Dogs 

Fecal samples were collected from both dogs in all above mentioned districts of 

KP, Pakistan. Dogs around houses were monitored and 5 g fresh fecal samples were 

collected in a plastic container, well labeled, transported to the laboratory and kept at -

20°C. During sampling demographic data were also collected include sex (male or 

female), the month of the year (for seasonal variation) and location (Urban or Rural). 

The respondents were interviewed regarding keeping dog (hunting/companion) and 

feeding. Cover slip on the sample was provided with little pressure, so that not to harm 

the hooks, when protoscolices were mounted with polyvinyle lactophenol. Adult worm 

gravid was also collected from fecal samples of dogs (Hobbs et al., 1990). 

3.3. Questionnaire survey 

For the collection of demographic information, a structured questionnaire was 

developed. The questions in the questionnaire were asked orally in native language of 

that area (usually Pashto and Urdu). In each area households were randomly selected for 

questionnaire administration having livestock as well as dogs, but participation was 

completely dependent on the willingness of the farmers to participate in the study. 

Questionnaire was designed in a simple close ended way having options for ticking in 

order to make it easy for respondents and the latter were ask to circle their answers in an 

easy and understandable way. Data collected includes (i) population structure and (ii) 

social, ecological, and epidemiological factors which are associated with the transmission 
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and maintenance of Echinococcosis (Banda et al., 2013). Questionnaire is provided at the 

end. 

3.4. Genetic Variation Analysis 

3.4.1. Sample collection and ethical approval 

For genotypic diversity and sequence variations analysis based on PCR 

sequencing of a housekeeping gene cox1 of E. granulosus, hydatid cyst isolates in different 

tissues of domestic animals including cattle, sheep and goat, were collected from many 

districts of Khyber Pakhtunkhwa, Pakistan in different months of the year 2018, after 

ethical approval from authorized ethical committee of Abdul Wali Khan University 

Mardan. A total of 30 samples were collected following biosafety measures in specific 

sterilized cups, labeled with date, time, location and type of sample. Each individual cyst 

was kept in a sterile saline solution and transported to the Laboratory within few hours 

of collection in ice boxes.  

3.4.2. Microscopic examination for hydatid cysts identification 

Hydatid cysts samples (30) were collected during 2018 from different organs of 

naturally infected animals (Cattle, sheep and goats) of Khyber Pukhtunkhwa (KP), 

province of Pakistan. For the confirmation of potential genetic diversity, one hydatid cyst 

was collected from each animal. Fertility of cysts was assessed by the aspiration of fluid 

contents and transferred into sterilized petri dishes and examined for the presence of 

protoscolices, while germinal layer was collected from sterile cysts. The HCF was 

centrifuged at 5000 rpm for 30 min and germinal layer of sterile cysts were crumbled, 

frozen, thawed and incubated with lysis buffer and proteinase K (80 mg) at 56 oC. The 

germinal membrane and pellet were examined under microscope for confirmation 

and identification then fixed in 95% ethanol and precipitated (Kheirandish et al., 

2017). 

3.4.3. DNA Extraction 

DNA was extracted from hydatid cyst samples (20) by using Qaiagen nucleic acid 

extraction kit. DNA Extraction was done by using the following protocol according to the 
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protocol given by manufacturer’s protocol with slight modifications (Millares et al., 

2014). 

 First of all 200 µL cyst fluid samples of E. granulosus was taken  in  

s ter i l i zed  and  l abe l led 1.5 mL Eppendorf tube followed by adding 25 μL 

Qiagen protease (QP) in Lyses Tubes LT.   

 Then 200 μL Buffer AL in the lyses tube was added and mixed well by vortex.   

 The mixture was incubated in heating block for 15 minutes at 56°C after vortex. 

 Then centrifugation of the lyses tube by mini spinning machine was carried out.  

 After this, 96-100% ethanol (250 μL) was added to the LT containing the 

mixture. 

 The whole lyses tube components was mixed by pulse vortex used for 25 seconds. 

Then the lyses tube incubation was done at room temperature for about 5 minutes 

(Brambilla et al., 2003). 

 Again centrifugation of the lyses tube was carried out briefly, after incubation. 

 From LT, the lysate was transferred into the spin column. These mini spin column 

were placed inside the centrifuge machine and then centrifuged it for 1 min at 

8000 rpm. The wash tubes containing the filtrate were discarded. 

 The clean 2 mL wash tube was taken in rack and place the QIAamp Mini Elute 

Column in it. Then 500 μL Buffer AW1 (Table 3.2) was added carefully in 

QIAamp Mini Elute column. 

 The QIAamp Mini Elute column was centrifuged at 8000 rpm for 1 minute. The 

washtubes were again discarded and place the QIAamp Mini Elute column in 

clean wash tube (Piatak et al., 1993). 

 After the centrifugation 500 μL Buffer AW2 (Table 3.3) was added to the QIAamp 

Mini Elute column. Again QIAamp Mini Elute column was centrifuged at 8000 

rpm for 1 minute and discard the WT and place the QIAamp Mini Elute column 

in a new wash tube. 

 Ethanol (500 μL) was added in column and mini column was centrifuged at 8000 

rpm for 1 min. The wash tubes were discarded containing filtrate and was put the 

mini column in new WT. 
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 The spin column was centrifuged at maximum speed for 3 minutes approximately at 

15000 g. The QIAamp Mini Elute column was placed in new WT. The column 

was incubated in heating block at 56°C for 3 minutes. The mini spin column was 

placed in the eluting tube for elution of DNA. Buffer AVE (30-60 μL) was added 

in the center of column and Incubated for 5 minutes at room temperature. 

 The ET containing column was centrifuged at max speed of 11,000 rpm for 1 

minute. The DNA having Buffer AVE moves down in eluting tube. The aliquots 

were subsequently stored at -20˚C, for further analysis (Figure 3.2). 

Table 3.1: Solutions used in DNA extraction 

 

 

 

 

Table 3.2: Working Solution of Buffer AW1 

AW1 19 Ml 

Ethanol (96-100%) 25 mL 

                      Final Volume 44 mL 

 

Table 3.3: Working Solution of Buffer AW2 

AW2 13 mL 

Ethanol 30 mL 

Final Volume 43 mL 

 

Table 3.4: Preparing of Qiagen Protease for DNA extraction 

Protease solvent PS  44 Ml 

Lyophilized Qiagen Protease QP 1 tablet 

Final Volume 5 Ml 

3.4.4. PCR amplification 

 Amplification of Cox-1 gene fragments were carried out through Thermal 

cycler (Nextechnic Inc. USA) using Forward (Cox-1 (JB3) “3-

Lysis Buffer AL 

Washing Buffer 1 AW1 

Washing Buffer 2 AW2 

Elution Buffer AVE 

Protease solvent PS 

Carrier RNA Carrier 

Qiagen Protease QP 
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TTTTTGGGCATCCTGAGGTTTAT-5” and reverse Cox 1 (JB4.5) “5-

TAAAGAAAGAACATAATGAAAATG-3” primers for the amplification of Cox-1 

gene (Bowles et al., 1995; Bowles and McManus, 1993) Specific for E. granulosus. 

Table 3.5: PCR Primers used for the genetic variation analysis in Cox-1 gene of E. 

granulosus 

S/No. Primer name  Sequence Number of bases 

1 Cox 1 (JB3) Forward TTTTTTGGGCATCCTGAGGTTTAT 24 

2 Cox 1 (JB4.5) Reverse TAAAGAAAGAACATAATGAAAATG 24 

Total Bases 48 

 

A total of 25 µL mixture was used for PCR, containing 2.5 µL 10 x PCR buffer, 2.5µL 

Mgcl2 (25mm), 2µL dNTPs (10mm), 1µL from each forward and reverse Primer (10pm), 

10.5µL dH2O, 0.5µL Taq 5U/ µl and 5µL template DNA (Extracted DNA). The 

conditions used for PCR were 950C for 5 minutes (initial denaturation) followed by 940C 

for 45 sec (denaturation), 550C for 30 sec (annealing), 720C for 45 sec (extension) for 35 

cycles and 720C for 7 min (final extension) (Gasser et al., 1998). The mixture was kept at 

-20 °C for further observation under electrophoresis. 

 

Table 3.6: HIV Master Mix (25 µL) for PCR reaction 

S/No ‘Items Quantity/ 

reactions 

number of 

reactions 

Total 

1 10 x pcr buffer 2.5 µL 50 125 µL 

2 Mgcl2 (25mm) 2.5 µL 50 125 µL 

3 dNTPs (10mm) 2 µL 50 100 µL 

4 Primer (F) (10pm) 1 µL 50 50 µL 

5 Primer (R) (10pm) 1 µL 50 50 µL 

6 dH2O     10.5 µL 50 525 µL 

7 Taq 5U/ µl 0.5 µL 50        25µL 

8 cDNA of RT PCR 5 µL In specific tube 
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3.4.5. Gel electrophoresis 

  Agarose gel (2%) containing ethidium bromide as for stain was used for 

confirmation of 446 bp bands of the PCR amplified products (Figure 3.3). The samples 

were run for 25 minutes on 90 volts at 500 milli Amp current along with 50 bp Plus DNA 

as size marker (Fermentas), and observed under UV transilluminator. 

3.4.6. Post PCR product Purification, Sequencing and Phylogenetic Analysis  

The 17 DNA amplified product was purified by Elution Kit with prescribed 

protocol provided and was sequenced in both directions (Forward and Reverse) on an 

ABI PRISM 3700 Sequence (Applied Biosystems) and 13 samples were exempted due 

to low quantity of DNA product. For the analysis of the sequenced data, the Bio Edit 

sequencing software was used and compared the sequences to the gene sequences 

published on GenBank (http://www.ncbi.nlm.nih.gov/genbank/). The collected data was 

analyzed for homology using NCBI Genotyping Tool Program and Bio Edit. Codon 

Code Aligner Software was used to edit/clean the sequence. Phylogenetic analysis was 

further performed with the Molecular Evolution Genetic Analysis (MEGA) software 

package (version 7.0.1.4), for the confirmation of subtype determinations. To infer the 

evolutionary history the Maximum Likelihood method based on Tamura-Nei model was 

used (Tamura and Nei, 1993). 

 

     

          Figure 3.2: DNA samples obtained        Figure 3.3: Gel electrophoresis of DNA  

 

 

http://www.ncbi.nlm.nih.gov/genbank/
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3.5. Antiprotoscolices effect of alcoholic extracts of medicinal plants 

against E. granulosus in in-vitro and in-vivo model 

3.5.1. Collection of Hydatid cyst fluid and Determination of protoscolices viability 

Hydatid cysts were collected from different viscera of naturally infected animals 

from different abattoirs of different districts of province Khyber Pakhtunkhwa, Pakistan. 

Each hydatid cyst was washed with many times with sterile PBS, and surface was 

sterilized by 70% ethanol and fertility was assessed. The hydatid cyst fluid was aspirated 

carefully and protoscolices was kept in 15 ml Falcon tubes without centrifugation and left 

to precipitate for 60 min at room temperature. HCF was kept in a sterile preservative 

solution made up of Krebs-Ringer Solution (KRS) and HCF (4:1) for all experiments and 

observed under microscope (40X) for the viability of protoscolices by amoeboid-like 

peristaltic movement (flam cell activity) (Smyth and Barrett, 1980). Doubtful results 

were further examined after being stained eosin solution (0.1% aqueous). The 

protoscoleces were classified as dead when they took up the stain and viable when they 

did not (Macpherson and Smyth, 1985). Viable protoscolices in the sediment were 

considered to be appropriate for experiment. The sample was considered suitable for 

further experimentation, when 95% or more viable protoscolices were present in 

sediment and transferred inti dark containing normal saline and stored at 4˚C until use. 

 

3.5.2. Plant Collection 

The aerial parts of selected medicinal plants including Buxus Wallichiana (BW), 

Morus nigra (MN), Berberis vulgaris (BV), Callistemon citrinus (CC), Euphorbia hirta 

(EHi), Carthamus lanatus (CL), Euphorbia heliscopia (EHe), Brassica nigra (BN) and 

Mentha arvensis (MA) (Figure 3.4 A-H) were collected from different localities of 

province Khyber Pakhtuunkhwa. The plants were recognized by using a botanical key 

and its local names, family names are given in Table-3.7.  
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Table 3.7: Selected medicinal plants for antiprotoscolices potential against E. 

granulosus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No Botanical Name English Name Vernacular Name Family 

1 Buxus Wallichiana Boxwood Shamshad Buxaceae 

2 Morus nigra Mulberries Thoot Moraceae 

3 Berberis vulgaris Barberry Zark Berberidaceae 

4 Callistemon citrinus Bottle brush Brush Myrtaceae 

5 Euphorbia hirta Asthma-plant Skha boti Euphorbiaceae 

6 Carthamus lanatus Safflower Karez Asteraceae 

7 Euphorbia heliscopia Sunspurge Gandi booti Euphorbiaceae 

8 Brassica nigra Black mustard Sarson ka saag Brassicaceae 

9 Mentha arvensis Mint Podina Lamiaceae 
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A    B    C 

      

C    D    E   

    

   G      H 

Figure 3.4: Shows selected medicinal plants for the antiprotoscolices effect against E. 

granulosus (A=Buxus Wallichiana, B=Morus nigra, C=Berberis vulgaris, D=Callistemon citrinus, 

E=Euphorbia hirta, F=Carthamus lanatus, G=Euphorbia heliscopia, H= Brassica nigra)
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3.5.3. Alcoholic plant Extraction 

The aerial parts (500g) of a plant, shade dried powdered was extracted of each 

plant with ethanol solvent by maceration and filtration for about 24 hours (Balbaa et 

al., 1981). 10g of each dried plant powder was used for the experiment and was 

extracted in 100ml of ethanol solvent for 6 to 8 hour in extraction apparatus. With the 

help of rotary vacuum evaporator, dried residues were formed and stored (Figure 3.5). 

 

Figure 3.5: Alcoholic extracts obtained from selected medicinal plants 

3.5.4. Phytochemical Analysis 

The phytochemical test of crude alcoholic extract of Ariel parts of all plants 

were carried out by chemical test (Wadood et al., 2013) (Figure 3.6 and 3.7). 

3.5.4a Qualitative Analysis 

Certain protocols were used for the analysis of samples qualitatively, to check 

the presence of Flavonoids, Alkaloids, Tannins and Saponins (Prabhavathi et al., 

2016). 

a) Test for Flavonoids 

To 2 mL of each extract, 20% sodium hydroxide were added and intense 

yellow color appeared. Then yellow color disappeared by the addition of 70% 

hydrochloric acid. This appearance and disappearance of yellow color indicated the 

presence of flavonoids in the sample plant extract. 

b) Test for Alkaloids 

 To 1 mL of sample extract, 1 mL of Marquis Reagent was added along with 2 

mL of concentrated sulfuric acid and few drops of 40% formaldehyde and mixed; 

the formation of dark orange or purple color indicates the presence of alkaloids. 
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c) Test for Tannins 

 Alcoholic ferric chloride (10%) was added to 2 mL of each extract, the 

appearance of black or brownish blue color shows the tannins existence.  

d) Test for Saponins  

  Distilled water (6 mL) was added to two mL of each extract and shaken 

vigorously, the formation of bubble or persistent foam indicates the Saponins 

presence.  

3.5.4b Quantitative Analysis 

Quantitative analysis was carried out on the basis of above qualitative results 

for flavonoids, alkaloids, tannins and Saponins (Gospel et al., 2017). 

a) Total Flavonoids Content Determination 

40 mL of 80% aqueous methanol was used for 4 g of plant sample to extract 

repeatedly at room temperature, than solution was filtered, transferred to crucible, 

kept in water bath, evaporated to dryness and weighed. 

b) Total Alkaloid Content Determination 

To one gram of powdered sample, 10% acetic acid (40 mL) in ethanol was 

added, covered and left to stand for four hours. The solution was filtered, transferred 

to crucible, kept in water bath to concentrate, and followed by the addition of 

ammonium hydroxide drop wise to each extract until precipitation, washed, filtered, 

dried and weighed. 

c) Total Tannins Content Determination 

Folin and Ciocalteu method was used to determine the quantity of tannins by 

using Folin Phenol reagent along with sodium carbonate solution [24]. Folin Phenol 

reagent (0.25 mL) and sodium carbonate solution (0.5 mL) was added to plant 

extract (0.5 mL) mixed with distilled water (3.75 mL). Spectrophotometer (UVmini-

1240, Shimadzu, Japan) was used to measure the absorbance at 725 nm with tannic 

acid as a standard solutions. 

d) Total Saponins Content Determination 
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Four gram of each plant sample was dispersed in 40 mL of 20% ethanol. This 

suspension was kept in water bath for 4 hours and stirred at about 550 0C, 

continuously, than filtered, re-extracted again and kept in water bath at 99 0C. The 

final concentrate was transferred in to 250 mL separate funnel and diethyl ether (4 

mL) was added, shaken followed by the addition of n-butanol (12 mL) and washed 

twice with 2 mL of aqueous sodium chloride (5%). The solution was heated, dried 

and weighed.   

  

Figure 3.6: Solutions used for phytochemical analysis 

  

Figure 3.7: Change of coloration in the qualitative analysis of plant extracts  

3.5.5. Determination of In-vitro Assay 

2.5g of crude extract was dissolved in distilled water (10 mL) in order to 

prepare stock solutions, while 1 gram of each extract was dissolved in 9.9 mL of 

normal saline to prepare dilutions. In addition, 0.1 mL dimethyl sulphoxide (DMSO) 

was added to enhance the dispersal of the extracts and serial dilutions was made to 

obtain extracts at 10, 20, 30, 40 and 50 mg/ml (Mahmoudvand et al., 2014). For the 

determination of in-vitro assay, 1.0 mL solution of viable protoscolices from HCF 

was taken and 1.0 mL of each plant extract was added in each tube in comparison 

with control group that is not treated with any extract of plant (Vijay et al., 2013). All 

experiments were performed in triplicate and the rate of mortality was determined 

after specific time interval of 10, 20, 30, 40, 50 and 60 minutes of exposure. 
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Percentage mortality of the dead protoscolices was measured by using the following 

formula, % mortality = ODP÷TP×100 

3.5.6. Determination of In-vivo effects 

In this study, eighteen, six to eight week old white mice were used, including 

eight males and ten females mice.  The in-vivo effect of plants was studied in 

experimentally infected mice. The mice were divided into six groups. In each group 

received alcoholic extracts of two plants with the highest efficacy (determined by in-

vitro assay) by oral administration, and one group was regarded as infected control 

group while another was non-infected control group. Another two groups of mice 

received the same treatment but intraperitoneally (IP). All mice included in the study 

were slaughtered after 60 days of treatment, examined for the hydatid cysts and 

particularly liver and lungs of each mouse were weighted. Organ hypertrophy 

indicator for these organs was calculated as follows: 

Organ hypertrophy indicator=organ weight % Animal Weight-Hydatid Cyst Weight × 

1000 (Kroeze and Tanner, 1987) 

Hydatid cysts number and diameter were determined in each mouse, and reduction 

percentage was calculated as follow; 

Reduction percentage=Average number of hydatid cyst in infected control-average 

number of hydatid cyst in treated group/ average number of hydatid cyst in infected 

control x 100 

3.6. Comparative Biochemical Profile of Hydatid Cysts Fluid (HCF) 

Comparative studies on biochemical profile on different hydatid cyst fluids 

were carried out, by taking 5-8ml HCF in a special test tube, separated by 

centrifugation at 4000 rpm for 30 min in a centrifuge. Glucose, triglycerides, 

cholesterol, sodium, potassium were estimated by a diagnostic Kit and Auto Analyzer 

Spectrophotometer (Radfar & Iranyar, 2004). Biochemical compounds were studied 

in samples that were treated with each extract in comparison with the control 

(untreated HCF) and increase/decrease in each compound in each sample was 

recorded. Each experiment was carried out in triplicate. Data was recorded in mean 

values.  
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3.7. Statistical Analysis 

Information was stored in Microsoft Excel spread sheets and transferred to 

statistical packages for analysis. For epidemiological and Questionnaire based data, 

descriptive statistics and Chi-square Test were applied in order to analyze the data 

with significance), using the Statistical Package for Social Sciences (SPSS) software 

package.  For genetic variation analysis, multiple alignments of concatameric 

sequences of cox1genes were determined by using the BioEdit software version 7.2 

and Clustal Omega version 1.2. Phylogenetic trees were constructed using Neighbour 

Joining algorithm using Mega 3.1 software. For determination of alcoholic plant 

extract effect both in in-vitro and in-vivo model,statistical calculations were carried 

out by 1-way variance analysis (ANOVA), using the Minitab version 16 for Windows 

software package and graphs were made with Prism 5 software. P-values of <0.05 

were considered significant. 
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CHAPTER 04  

RESULTS 

4.1. Epidemiological Study 

4.1.1. Prevalence of Hydatid Cysts in Livestock 

A total of 1297 animals were examined including 538 cows, 428 buffaloes, 

208 sheep, and 123 goats, at different slaughter houses in successive 2 years from 

September 2015 to September 2017. Total infection rate was 14.57% in all animals 

examined (p=0.003). The highest prevalence was observed in buffaloes (15.88%) 

followed by cows (15.79%), sheep (15.38%) and lowest was recorded in goats 

(3.25%). The prevalence rate in different slaughtered animals in the study area of the 

year 2015-17 is shown in Table-4.1.  

Table 4.1: Over all prevalence of Hydatid cysts in slaughtered animals 

Hosts Number of Animals Prevalence 

(%) 

Chi-square 

(X²) 

P 

Examined Positive 

Cows 538 85 15.79  

 

14.01 

 

 

0.003 

Buffaloes 428 68 15.88 

Sheep 208 32 15.38 

Goat 123 04 3.25 

Total 1297 189 14.57   

 

District-wise prevalence of animals with CE indicated that the infection was 

the highest in Bannu district (30.76%), followed by Peshawar (18.55%), Nowshera 

(14.28%), Swabi (13.86%), Charsadda (12.29%), Mardan (11.90%), Lakki Marwat 

(10.71%), Karak (10.20%), and Kohat (9.82%) and declined to 9.24% in Swat, 

respectively (Table 4.2). 

Rate of infection shows variations in the different age groups. Animals with 

mostly less than 1 year have less infection rate (11.29%); however, the rate of 

infection increases as animals aged. Table 4.2 shows that the highest prevalence of 

cysts was found in older animals of age more than 5 years (28.26%).  
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Gender wise prevalence of hydatid cysts showed highest prevalence in adult 

female (25.29%) livestock in comparison with male (11.97%) livestock significantly 

as shown in Table 4.2. 

Table 4.2: District, age and gender wise prevalence of hydatid cysts in the 

different animal species 

Parameters Number of Animals  X² P 

Examined Positive Prevalence 

(%) 

Cows Buffaloes Sheep Goats Total     

Districts          

Peshawar 84 65 42 39 221 41 18.55   

Mardan 60 50 30 28 168 20 11.90   

Swabi 39 40 31 27 137 19 13.86   

Charsadda 40 32 25 25 122 15 12.29 36.25 0.00 

Nowshehra 39 41 27 12 119 17 14.28   

Swat 48 44 26 01 119 11 9.24   

Kohat 67 45 00 0 112 11 9.82   

Bannu 53 42 22 0 117 36 30.76   

Karak 60 38 00 0 98 10 10.20   

Lakki Marwat 48 31 05 0 84 09 10.71   

Age          

<1 28 23 07 4 62 07 11.29   

1-5 439 382 176 54 1051 130 12.36 32.33 0.00 

>5 71 23 25 65 184 52 28.26   

Gender          

Male 431 362 159 92 1044 125 11.97   

Female 107 66 49 31 253 64 25.29 29.03 0.00 

For the seasonal infection rate, the two years were divided into six-quarters 

(four months each). The data revealed (Table 4.3) that prevalence was the highest 59 

(27.18%) in the third quarter (May, June, July, and August) in summer season, 

followed by 6th quarter 40 (20.30%), 5th quarter 22 (11.51%), 1st quarter 30 
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(10.86%), and 4th quarter 18 (9.23%), respectively. While the lowest prevalence of 20 

(9.04%) was recorded in second quarter (January, February, March, and April) in 

spring (p=0.003).  

Table 4.3: Month wise prevalence of hydatid cysts in slaughtered animal species 

Month Animals Prevalence 

(%) 

(X²) P 

Examined Positive 

Cows Buffaloes Sheep Goats Total Cows Buffaloes Sheep Goats Total    

1
st
  Q

u
ar

te
r 

 

Sep-15 51 27 15 07 100 11 03 02 0 16 16.00   

Oct-15 22 22 10 06 60 03 03 01 0 07 11.66   

Nov-15 20 22 11 05 58 1 2 0 0 03 5.17   

Dec-15 29 18 07 04 58 02 01 01 0 04 6.89   

2
n
d
  Q

u
ar

te
r 

Jan-16 22 15 13 03 53 0 3 02 0 05 9.43   

Feb-16 23 21 04 05 53 02 01 0 01 04 7.54   

Mar-16 21 20 08 05 54 1 01 02 0 04 7.40   

Apr-16 26 20 10 05 61 5 2 0 0 07 11.47   

3
rd

  Q
u

ar
te

r 

May-16 24 17 11 07 59 7 03 03 0 13 22.03 14.0

18 

.003 

June-16 24 17 07 05 53 11 06 03 01 21 39.62   

July-16 18 19 08 07 52 6 06 3 1 16 30.76   

Aug-16 22 21 06 04 53 2 5 2 0 09 16.98   

4
th

  Q
u

ar
te

r 

Sep-16 20 15 13 06 54 2 3 01 0 06 11.11   

Oct-16 23 14 05 05 47 01 01 0 0 02 4.25   

Nov-16 24 10 08 05 47 3 3 0 0 06 12.76   

Dec-16 20 16 07 04 47 02 01 01 0 04 8.51   

5
th

  Q
u

ar
te

r 

Jan-17 16 16 08 07 47 3 2 01 0 06 12.76   

Feb-17 15 16 08 04 43 01 01 01 0 03 6.97   

Mar-17 17 21 08 05 51 2 03 0 1 06 11.76   

Apr-17 22 12 11 05 50 4 2 01 0 07 14.00   

6
th

  Q
u

ar
te

r 

May-17 19 19 05 04 47 03 02 01 0 06 12.76   

Jun-17 19 14 04 04 41 07 5 3 0 15 36.58   

July-17 19 14 11 05 49 4 4 02 02 12 24.48   

Aug-17 22 22 10 06 60 4 3 0 0 07 11.66   

Total 538 428 208 123 1297 85 68 32 04 189 14.57   
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Out of a total of 189 animal’s organs positive for hydatid cysts, 120 (63.49%) 

had cysts in liver, 45 (23.80%) in lungs, and 5 (2.64%) in mesentery, whereas the rest 

of the 19 (10.05%) infections involved heart and kidney (Figure 4.1). overall 

distribution of hydatid cysts in different viscera of slaughtered animals at different 

slaughter houses is shown in Table 4.4.  Further observations indicated that 55 

(29.10%) cysts of liver and lungs had protoscolices and hence are fertile while the rest 

were either sterile 101 (53.43%) or calcified 33 (17.46%). Fertility rate of the hydatid 

cysts collected from liver were 18 (26.08) in cows, 13 (36.11) in buffaloes, and 7 

(58.33) in sheep while it was 2 (22.22), 8 (38.09), and 7 (50.00) in lungs, respectively. 

The findings also indicated that 6 (33.33), 4 (13.76), and 4 (57.14) cysts in liver in 

cows, buffaloes, and sheep had viable protoscolices, respectively, while 2 (25.00) and 

3 (50.00) cysts from lung origin had viable protoscolices in buffaloes and sheep, 

respectively (Table 4.4). 

Table 4.4: Organ wise distribution, characterization of fertile and viable hydatid 

cysts collected from various organs of slaughtered animal species 

Animals Infected 

organ 

Examined 

Number of 

cyst 

examined 

Fertile cysts 

examined 

(%) 

Viability of protoscoleces in 

fertile cysts (%) 

Cows Liver 69 18(26.08) 6(33.33) 

Lung 9 2(22.22) 0(0.00) 

Mesentery 1 0(0.00) 0(0.00) 

Mixed 6 0(0.00) 0(0.00) 

Buffaloes Liver 36 13(36.11) 4(13.76) 

Lung 21 8(38.09) 2(25.00) 

Mesentery 3 0(0.00) 0(0.00) 

Mixed 8 0(0.00) 0(0.00) 

Sheep Liver 12 7(58.33) 4(57.14) 

Lung 14 7(50.00) 3(50.00) 

Mesentery 1 0(0.00) 0(0.00) 

Mixed 5 0(0.00) 0(0.00) 

Goat Liver 3.00 0(0.00) 0(0.00) 

Lung 1.00 0(0.00) 0(0.00) 
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  A    B    C  

   
                                                 D  E  

 

Figure 4.1: A, B and C shows Hydatid Cysts (HC) collected from liver of slaughtered 

animals 

D and E shows Hydatid Cysts (HC) collected from lungs of slaughtered animals 

   

Figure 4.2: Shows presence of protoscolices in fertile cysts  

4.1.2. Prevalence of Echinococcosis in Dogs from the retrospective study: 

The prevalence rate of the dog Echinococcosis was 8.08%. The study was 

carried out on 779 dogs, by the fecal samples collection. The total prevalence rate was 

8.08% (63/779). Of the 63 hunting dogs sampled, 10.61% (40/377) was found to be 

positive while 5.72% (23/402) of companion dogs were positive for infection. 

Between the sexes, rate of prevalence was 9.81% in the female, 37 out of 377 samples 

were positive and with the prevalence of 6.46% in male, 26 out of 402 samples were 

positive. This (Table 4.5) also revealed that infection was highest in district Banuu 

16(21.62%), followed by Mardan 9(11.39%), Nowshehra 7(10.29%), Kohat 
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8(10.00%), Karak 6(8.45%), Charsadda 5(6.49%), Peshawar 6(4.83%), Swabi 

3(3.48%), Lakki marwat 2(3.22%) while the lowest prevalence was recorded in 

district Swat 1(1.72%).  

Table 4.5: Prevalence of Echinococus granulosus in Dogs fecal samples collected 

from various districts of Khyber Pukhtunkhwa 

Characteristics Number of Dogs Prevalence (%) 

Examined Positive 

Gender 

Male 402 26 6.46 

Female 377 37 9.81 

Dog Type 

Companion dog 402 23 5.72 

Hunting dog 377 40 10.61 

Disticts    

Peshawar 124  06 4.83 

Mardan 79  09 11.39 

Swabi 86  03 3.48 

Charsadda 77  05 6.49 

Nowshehra 68  07 10.29 

Swat 58  01 1.72 

Kohat 80  08 10.00 

Bannu 74  16 21.62 

Karak 71  06 8.45 

Lakki Marwat 62  02 3.22 

Total 779  63 8.08 
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4.2. Questionnaire survey 

4.2.1. Socio-demographic characteristics of the study population 

Socio-demographic data of the study populace is very important, as to find out 

relevancy of the respondents to study, their approach and practices in the related area. 

A total of 384 respondents were investigated in various localities of KP, Pakistan. The 

data in the (Table-4.6) showed that 18.0% respondents belonged to the age group of 

18-25 years and 42.5% respondents were of the age group between 26-33 years. The 

table further describes that 27.6% respondents were of the age group between 34-40 

years and only 10.6% respondents belonged to the age group of above 40 years. While 

vast majority of the study population were males (89.4%). Most of the respondents 

were head of the household (58.2%). Majority of the respondents mainly belongs to 

rural area (87.6%) In addition to that, the table also indicates the family type of the 

respondents, 34.0% were belonged to the nuclear type of family and 59.8% 

respondents belonged to joint type of family system. Only 5.2% respondents belonged 

to an extended type of family. Most of the respondents (39.4%) respondents were 

having intermediate level of education. Many of the respondents (79.9%) were 

working as a farmers as their primary occupation. Regarding the monthly income of 

the farmers interviewed in this study, majority of the respondents (44.1%) have 

monthly income of 30,000-45,000 while only 19 (4.9%) have above than 45,000 

rupees income per month. Majority of the farmer (39.7%) investigated under this 

study had 11-15 years of experience in the livestock farming (Table 4.6).  
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Table 4.6: Socio-demographic characteristics livestock farmers (N=384) participated in 

CE knowledge, awareness and practices survey in Pakistan  

Variables Category N % 

Districts (1) Peshawar 39 10.1 

(2) Mardan 38 9.8 

(3) Swabi 40 10.3 

(4) Nowshehra 39 10.1 

(5) Charsadda 38 9.8 

(6) Swat 38 9.8 

(7) Kohat 38 9.8 

(8) Bannu 33 8.5 

(9) Karak 

10) Lakki Marwat 

43 

38 

11.1 

9.8 

Age (1) 18-25 years        70 18.0 

(2) 26-33 years        165 42.5 

(3) 34-40 Years    107 27.6 

(4) Above 40 Years 41 10.6 

Sex (1) Male 347 89.4 

(2) Female 37 9.5 

Position in the household (1) Head of the Family 226 58.2 

(2) Dependent member in the 

Family 

158 40.7 

Area of residence (1) Rural 340 87.6 

(2) Urban 44 11.3 

Family Type (1) Nuclear 132 34.0 

(2) Joint 232 59.8 

(3) Extended 20 5.2 

Highest education level in the 

household 

(1) Matriculation 115 29.6 

(2) Intermediate level (12 

years of education) 

159 41.4 

(3) Bachelor of Arts/Science 40 10.3 
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(14 years of education)  

(4) Master of science/Arts 

(16 years of education) 

32 8.2 

(5) Any Other/none 

(Religious 

Education/Technical 

Education) 

38 9.8 

Occupation (1) Farmer 310 79.9 

(2) Govt/Pvt Servant 74 19.1 

Monthly average income (in 

Rupees) 

(1) Below 15,000 71 18.3 

(2) 15,000-30,000 123 31.7 

(3) 30,000-45,000 171 44.1 

(4) Above 45000 19 4.9 

Experience with livestock 

farming (in years) 

(1) 1-5 years 22 5.7 

(2) 6-10 years 104 26.8 

(3) 11-15 years 154 39.7 

(4) 16-20 years 86 22.2 

(5) Above 20 years 18 4.6 
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4.2.2. Household Description, general Dog and livestock Management 

Majority of the household (87.6%) investigated in this study were reside in the 

rural area. Only 4.1% respondents were migrated/refugees while all other (94.8%) 

were native to their districts. Table-4.7 designates that most of the households 

(83.5%) have family members were above than 5 in number. During the study, it was 

confirmed that 384 (100%) of the household owned at least one dog. Among the dog 

owners, 89.4% have one dog at their household while 9.5% have more than one dog.  

The survey also revealed that 82.0% households had the living room for dogs inside 

their house. In addition to that 17.00% had living room for dogs inside the livestock 

compound. Among those that kept dogs, the majority (70.1%) of dogs were managed 

using the free range system and occasionally accompanied (69.3%). These dogs were 

mostly kept for no reason (81.1%) and security (6.2%), although some dogs were also 

kept for other purposes such as companionship (2.1%) and hunting (2.6%). Majority 

of dog (89.7%) were ages between 7-11 months and were male (59.0%). In addition, 

100% of respondents admitted that stray dogs were regularly spotted in their 

communities (Figures 2, 3). All respondents also kept other animals at their 

households including 18.6% of Cows, 12.6% of Buffaloes, 4.1% of Sheep, 3.1% of 

Goat and many of them kept more than one type of animals (60%). The findings also 

show that many of the household (50.8%) does not have proper drainage system at 

their area, nor proper disposal system for animal wastes (95.1%). About 71.4% of the 

respondents were not satisfied with the cleanliness of their environment. Most of the 

households (89.2%) admitted that they throw waste material outside their house. Vast 

majority of the respondents (80.4%) were accepted that both disposable and non-

disposable wastes are collected in one dustbin (Table 4.7). 
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Table 4.7: Descriptive results of livestock farmer’s practices relevant to CE 

prevention  

Variables Category N % 

Household area (1) Urban 44 11.3 

(2) Rural 340 87.6 

Are you a migrant or a refugee (1) Yes 16 4.1 

(2) No 368 94.8 

Number of members of the household (1) Below 5 26 6.7 

(2) 5 33 8.5 

(3) Above 5 324 83.5 

Do you Keep Dog in House? (1) Yes 384 100.0 

(2) No 00.0 00.0 

No of Dog(s). (1) 1 347 89.4 

(2) More than 1 37 9.5 

Living room of the Dog(s) (1) Inside House 318 82.0 

(2) Within the livestock 

Compound 

66 17.0 

(3) Any other/Outside home 0.00 0.00 

How you keep the dog(s)? (1) Free range 272 70.1 

(2) Housed 94 24.2 

(3) Tied 18 4.6 

How do the dogs leave the house 

premises? 

(1) Accompanied  112 28.9 

(2) Occasionally accompanied

  

269 69.3 

(3) never accompanied 3.00 8.00 

Reason for keeping dogs (1) Hunting 10 2.6 

(2) Watch dog 24 6.2 

(3) Companion 8.00 2.1 

(4) No specific reason 342 88.1 

Approximate ages (months)? (1) 0-6 12 3.1 

(2) 7 -11 348 89.7 
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(3) >12 24 6.2 

Sex of your dog (s) (1) Male 229 59.0 

(2) Female 131 33.8 

(3) Both 24 6.2 

Are there stray dogs in your 

community 

(1) Yes 384 100.0 

(2) No 0.00 0.001 

Other species of animals kept (1) Goats 12 3.1 

(2) Sheep 16 4.1 

(3) Buffaloes 49 12.6 

(4) Cattle 72 18.6 

(5) more than on type 235 60.0 

Do you have proper drainage system 

in your area 

(1) Yes 187 48.2 

(2) No 197 50.8 

Do you have proper disposal system 

for animal wastes 

(1) Yes 15 3.9 

(2) No 369 95.1 

How do you feel that the cleanliness 

in your local environment? 

(1) Good 7.00 1.8 

(2) OK 94.00 24.2 

(3) Bad 277 71.4 

(4) Very Good 06 1.5 

What kind of wastes do you find in 

your local environment? 

(1) Human feces 00 0.00 

(2) Animal feces 76 19.6 

(3) stagnation of wastes 196 50.5 

(4) all of these 112 28.9 

After cleaning the house, what you do 

waste materials? 

(1) throw on the streets 04 1.0 

(2) throw outside the house 346 89.2 

(3) keep it in the dustbin 16 4.1 

(4) keep it in the garden 18 4.6 

How the waste materials are 

collected? 

(1) Both disposable and non-

disposable wastes are 

collected in one dustbin 

312 80.4 
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(2) Different dust bins are used to 

collect disposable and non-

disposable wastes 

27 7.0 

(3) No dust bin is available in the 

street 

28 7.2 

(4) Waste materials are collected 

from the house 

17 4.4 
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4.2.3. Practices towards CE Prevention and possible transmission factors 

These study findings highlighted some neglected dog management practices. 

Most of the households (98.5%) admitted to feeding offal to dogs and they observed 

dogs scavenging from abattoirs and local slaughter slabs. For example, among 

farmers (70.1%) who owed dogs, farmers never tied their dogs.  In addition to that, 

100% of the questioned, farmers confirmed that they feed uncooked and raw animal 

flesh/viscera to their dogs. Maximum of the farmers (69.1%) were agree that they 

slaughtered animals in their house in last 12 months, as they always perform 

slaughtering at their house in Eid-ul-azha (a religious obligation/ceremony of 

Muslims). Out of the total respondents (86.6%) under this investigation were 

complained that it is because there was no any slaughter house nearby. Most of the 

farmers (80.2%) replied that usually they leave dog fecal droppings on the land 

wherever they are. Majority of the farmers (68%) also confirmed that their dogs come 

in contact with their livestock frequently on their farms. Many of the farmers (83%) 

accepted that their dog’s never treated by veterinary staff when they are sick and that 

they never de-worm their dogs. The interview findings also highlighted some 

unsanitary food and water management practices among the respondent farmers 

(Table 4.8) 
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Table 4.8: Descriptive results of livestock farmer’s practices relevant to CE prevention 

and control 

Variables Category N % 

Do your Dog(s) consume offal?  (1) Yes 382 98.5 

(2) No 02 5.00 

If yes, how is the offal prepared?  (1) Raw 384 100.00 

(2) Fried 00 00.0 

(3) Roasted  00 00.0 

(4) Boiled 00 00.0 

(5) Others  00 0.00 

Have you slaughtered any livestock at 

home in the last 12 months? 

(1) Yes 268 69.1 

(2) No 116 29.9 

Where did you perform your slaughter in 

EidulAzha? 

(1) House 268 69.1 

(2) Street 92 23.7 

(3) nearby  21 5.4 

(4) Any other 03 8.00 

Is there a slaughter house nearby? (1) Yes 48 12.4 

(2) No 336 86.6 

If “Yes”, is the meat inspected done by a 

meat inspector? 

(1) Yes 45 11.6 

(2) No 339 87.4 

What do you do with livestock that die 

on their own? 

(1) Bury 383 98.7 

(2) Burn 01 3.00 

(3) skin and eat/sell 00 0.00 

What do you do with offal of animals 

that die on their own? 

(1) Bury 383 98.7 

(2) Burn 01 3.00 

(3) skin and eat 00 00 

Do your dogs have access to dead 

carcasses and their viscera/offal? 

(1) Yes 146 37.6 

(2) No 238 61.3 

Do stray dogs have access to dead 

carcasses and their offal? 

(1) Yes 323 83.2 

(2) No 61 15.7 
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Do your dogs go out to pasture with the 

cattle when the animals are being 

herded? 

(1) Yes 311 80.2 

(2) No 73 18.81 

Does your dog hunt small mammals in 

the bush when they go out? 

(1) Yes 48 12.4 

(2) No 336 86.6 

Do your animals graze areas where dogs 

defecate? 

(1) Yes 264 68.0 

(2) No 120 30.9 

Where does your dog usually defecate? (1) Within the house 07 1.8 

(2) Within/ Outside 

house premises 

30 7.7 

(3) Anywhere 347 89.4 

Do children play with dogs? (1) Yes 281 72.4 

(2) No 103 26.5 

Are your dog’s ever treated by veterinary 

staff when they are sick? 

(1) Yes 00 00.0 

(2) No 322 83.0 

(3) Sometimes 62 16.0 

Have your dog’s ever been de-wormed? (1) Yes 67 17.3 

(2) No 317 81.7 

If “Yes” when and how often? (1) <12 months 360 92.3 

(2) >12 months 24 6.2 

Source of drinking water? 

 

(1) River 08 2.1 

(2) Borehole 310 79.9 

(3) Well  42 10.8 

(4) Others 24 6.2 
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4.2.4. Knowledge and awareness about CE infection 

a) Awareness of CE in Man 

The 40.1% interviewers revealed that don’t have knowledge of the study 

subject and possibility of spreading of certain disease (zoonosis) like tapeworm 

diseases between animals and human. Whilst a larger proportion (30.9%) of the 

surveyed households were aware about the risk of contracting rabies from dogs, fewer 

knew about the possibility of dogs transmitting helminth and other diseases. About 

54.6% of the farmers were met in past with people having cysts in their any body 

organ despite of the fact that majority of them (96.6%) were not aware that how 

human acquire that cysts. Majority of the farmers (68.6%) were self-medicated (Table 

4.9). 
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Table 4.9: Descriptive results of livestock farmers (N=314) knowledge and awareness of 

way of transmission with CE in human 

Variable Category N % 

Are you aware of possible diseases/ 

conditions that are caused by dogs? 

(1) Rabies  120 30.9 

(2) Wounds from dog bite 11 2.8 

(3) Scabies 00 00.0 

(4) Worms 00 00.0 

(5) Dysentery 00 00.0 

(6) Other bacterial/viral 

infections  

00 00.0 

(7) Many of the diseases 253 65.2 

Have you ever heard of tapeworm 

infections in humans? 

(1) Yes 230 59.3 

(2) No 154 40.1 

Have you heard or met anyone who has 

been diagnosed with a cyst at any 

hospital in the village/ your 

household/yourself? 

(1) Yes 212 54.6 

(2) No 172 44.3 

How does one know that he/she has a 

cyst? 

(1) From people 335 86.3 

(2) Personal Observation 49 12.6 

Dou you know how can people acquire 

a cystic infection? 

(1) Yes 09 2.3 

(2) No 375 96.6 

What should people with cysts infection 

do? 

(1) Go to hospital 364 93.8 

(2) Use traditional 

medicine 

20 5.2 

(3) Do nothing 00 00.0 

Have you heard of anyone saying or 

complaining of the following diseases 

in the village? 

(1) Skin nodules 29 7.5 

(2) Chronic cough  28 7.2 

(3) Ascites 00 00.0 

(4) Madness 37 9.5 

(5) Many of these 290 74.7 

Have taken any de-wormer in the past 

one year? 

(1) Yes 327 84.3 

(2) No 57 14.7 
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When you are sick, what did you do? (1) go to doctor 113 29.1 

(2) self-medicated 266 68.6 

(3) do nothing 05 1.3 

Did you properly take the medicine 

recommended by the doctor? 

(1) Yes 35 9.0 

(2) No 12 3.1 

(3) Sometime 337 87.8 

Do you have a qualified Doctor in your 

Area? 

(1) Yes 317 81.7 

(2) No 67 17.3 

Do you have a well-equipped 

laboratory in your area, for different 

diagnostic tests in livestock and 

human? 

(1) Yes 18 4.6 

(2) No 185 47.7 

(3) Yes, but far away 181 46.6 
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b) Awareness of Hydatidosis in Livestock and dogs 

This study also highlighted the fact that farmers and dog’s owners did not 

have knowledge and awareness of EC infection and its zoonosis from animals to 

human. Vast majority of the respondents (97.9%) had no idea about the proglottids in 

the dog’s stool. None of the respondent (0.00%) had ever seen proglottids in the stool 

samples. On presence of cysts in organs of slaughtered livestock or those that died on 

their own, 34.5% of the respondents reported having seen hydatid/like cysts in one or 

more viscera (Table 4.10). 

Table 4.10: Descriptive findings of livestock farmers (N=314) knowledge and awareness 

about transmission of CE infection in Livestock and dogs 

Variables Category N % 

Have you observed “proglottids” (Echinococcus) 

in dog stool? 

(1) Yes 4 1.0 

(2) No 380 97.9 

If “YES”, do you know what these “proglottids” 

are? 

(1) Yes 01 0.3 

(2) No 383 98.7 

If “YES”, do you know how a dog acquires this 

infection? 

(1) Yes 01 0.3 

(2) No 383 98.7 

When you see the “proglottids’ in the dog stool (1) Yes 00 00.0 

(2) No 384 99.0 

Have you observed cysts in the abdominal viscera of 

slaughtered livestock? 

(1) Yes 134 34.5 

(2) No 250 64.6 

Which organs did you observe these cysts? (1) Liver 194 50.0 

(2) Lungs 114 29.4 

(3) Mesentery 24 6.2 

(4) Mixed 52 13.4 

If “YES”, do you know what these “cysts” are? (1) Yes 08 2.1 

(2) No 376 96.9 

If “YES”, do you know how livestock acquire this 

infection? 

(1) Yes 01 0.3 

(2) No 383 98.7 
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A       B 

Figure 4.3: A, B shows stray dogs near butcher shop in province KP (free excess 

to contaminated viscera of slaughtered animals)   

 

Figure 4.4: Same compound for Dog and Livestock in household is in practice in 

province KP  

 

Figure 4.5: Home slaughtering is common practice in KP province especially in a 

religious occasion like Eid-ul-Adha 
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4.3. Genetic Variation and Phylogenetic analysis of E. granulosus 

 Sequencing of Cox-1 gene was used for genotyping and phylogenetic study of 

E. granulosus in livestock, taken from various regions of KP including Peshawar, 

Mardan, Swabi, Nowshehra, Charsadda, Swat, Kohat, Bannu, Karak and Lakki 

Marwat. In the present study, a total of 17 isolates were subjected to sequencing. 

 To amplify the required fragment, PCR was carried out according to the set 

conditions and above mentioned primers were used, and product was resolved on 

agarose gel. Purification of these products was carried out by using a PCR 

Purification kit. To confirm its presence it was again resolved on gel. All of the 

amplified products (446 bp) (Figure 4.6) were sequenced out through Sanger 

sequence after amplified products purification and its cycle sequencing in Genetic 

Analyzer 3500 ABI. MEGA 7 was used to carried out Evolutionary analysis (Kumar 

et al., 2015), with reference sequences of 10 genotypes including G1-G10 from Gene 

Bank (G1-U50464, DQ062857, KJ831062, G2-M84662, G3-M84663, G4-M84664, 

G5-M84665, G6-M84666. G7-M84667, G8-EU151431, G9-M84668 and G10-

AF525457) as well other species published accession numbers, were used for the 

purpose of phylogenetic analysis as shown in (Table 4.12). 

 The alignment of the partial nucleotide sequence of Cox-1 were carried out 

and compared by Clustal W and Mega 6 align software for identification of genotype 

(Figure 4.7). The evolutionary history was inferred by using the Maximum Likelihood 

method based on the Tamura-Nei model (Saitou & Nei, 1987). The tree with the 

highest log likelihood (-2131.3346) is shown. The percentage of trees in which the 

associated taxa clustered together is shown next to the branches. Initial tree(s) for the 

heuristic search were obtained automatically by applying Neighbor-Join and BioNJ 

algorithms to a matrix of pairwise distances estimated using the Maximum Composite 

Likelihood (MCL) approach, and then selecting the topology with superior log 

likelihood value. Evolutionary analyses were conducted in MEGA7 (Felsenstein, 

1985). 

 All sequences have minimum diverting from reference sequences all 

sample isolates showed variability by differing at various variable sites making 

difficult to distinguish between all genotypes. The current study samples were aligned 

with other published data through Mega version 7. A portion of the multiple sequence 
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alignment of the livestock hydatid samples Cattle of Bannu, Kohat, Mardan, Lakki 

Marwat, Peshawar, Swabi, Sheep of Karak, Sheep of Bannu, and Peshawar shows 

similarities with genotypes G1, G2, and G3.  All sequences from different sample 

isolated from different districts has  more conserved region, due to this many 

researcher put the G1, G2 and G3 strain in a complex known as Echinococcus sensu 

stricto. The cattle of Kohat, Nowshehra, Swat and Charsadda and Buffalo of Kohat 

made the out group because of some variances. Similarly the sequences were also 

compared with other published data of the different species of genus Echinococcus 

and made a phylogenetic tree as shown in (Figure 4.8). The sequences were also 

compared with other published data of the different countries (Table 4.11) and made a 

phylogenetic tree as shown in Figure 4.9. Most of the samples were near to Italy, 

India and Iran. The chromatographic pictures of the samples showed Transversion 

mutation at position 295 c.295G>C/p.99S>T in cattle samples in Figure 4.10, 4.11, 

4.12. One nucleotide substitution (G to C) in each sample at position 295. The 

chromatographic pictures of the samples showed c.295G>C/p.99S>T is clearly 

encircled (Figure 4.12). All of the sequences in the selected area were belong to E. 

grcanulosus senso stricto indicating the same origin of the animals or the same source 

of transmission.  

 

Figure 4.6: Gel picture of the amplified product after gel electrophoresis under 

UV Transilluminator 

 

 

 

 

http://www.gelelectrophoresisequipment.com/supplier-320996-uv-transilluminator
http://www.gelelectrophoresisequipment.com/supplier-320996-uv-transilluminator
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Table 4.11: E. granulosus isolates and reference sequences utilized for 

phylogenetic analysis of partial cox1 sequences from different countries 

 

 

 

 

 

 

 

 

 

 

 

 

S/No Accession No Isolate Country 

1 MF421712.1 279 Chile 

2 MG672286.1 ZA20 Algeria 

3 KX020350.1 EgA29 Armenia 

4 MH010312.1 ShK9 Iran 

5 KX874719.1 TRH83 Turkey 

6 KX874716.1 TRH79 Turkey 

7 KX874715.1 TRH78 Turkey 

8 MF004294.1 KU22 Italy 

9 KX020389.1 EgA69 Armenia 

10 KX020349.1 EgA28 Armenia 

11 KU925359.1 TUR9 Turkey 

12 GQ502214.1 P55 Chile 

13 FJ608752.1 1428 Italy 

14 DQ269946.1 B5CO1 India 

15 KR905550.1 AsG India 

16 KJ540230.1 H1 Iran 

17 DQ269943.1 S15CO1 India 

18 MF004296.1 KU24 Italy 

19 MG682539.1 IR38 Iran 

20 MF004293.1 KU21 Italy 

21 MF004295.1 KU23 Italy 

https://www.ncbi.nlm.nih.gov/nucleotide/MF421712.1?report=genbank&log$=nucltop&blast_rank=1&RID=KF71NP47015
https://www.ncbi.nlm.nih.gov/nucleotide/MG672286.1?report=genbank&log$=nucltop&blast_rank=2&RID=KF71NP47015
https://www.ncbi.nlm.nih.gov/nucleotide/KX020350.1?report=genbank&log$=nucltop&blast_rank=40&RID=KHMARFMY014
https://www.ncbi.nlm.nih.gov/nucleotide/MF004295.1?report=genbank&log$=nucltop&blast_rank=24&RID=KHMARFMY014
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Table 4.12: E. granulosus haplotypes and reference sequences utilized for 

phylogenetic analysis of partial cox1 sequences. 

Haplotype, Genotype/Species Host Accession no.Cox1 References 

Sheep(Bannu) Sheep -------- Current study 

Sheep (Peshawar) Sheep -------- Current study 

Sheep (Mardan) Sheep -------- Current study 

Sheep (Karak) Sheep -------- Current study 

Goat (Bannu) Goat -------- Current study 

Cattle (Swat) Cattle -------- Current study 

Cattle (Swabi) Cattle -------- Current study 

Cattle (Peshawar) Cattle -------- Current study 

Cattle (Nowshehra) Cattle -------- Current study 

Cattle (Mardan) Cattle -------- Current study 

Cattle (Lakki Marwat) Cattle -------- Current study 

Buffalo (Kohat) Cattle -------- Current study 

Cattle (Kohat) Cattle -------- Current study 

Cattle (Charsadda) Cattle -------- Current study 

Buffalo (Bannu)2 Cattle -------- Current study 

Buffalo (Bannu)1 Cattle -------- Current study 

Cattle (Bannu)1 Cattle -------- Current study 

G1 Sheep U50464.1 Okamoto et al., 1995 

G2 Sheep M84662.1  

 

 

Bowles et al., 1992 

G3 Buffalo M84663.1 

G4 Horse M84664.1 

G5 Cattle M84665.1 

G6 Camel M84665.1 

G7 Pig M84665.1 

G8 Moose M84665.1 Nakao et al., 2006 

G10 Reindeer M84665.1 Lavikainen et al., 2003 

Echinococcus multilocularis Human M84668.1 Bowles et al., 1992 

Echinococcus multilocularis Rodent M84669.1 Bowles et al., 1992 

Echinococcus vogeli Rodent AB208064.1 Nakao et al., 2006 

Echinococcus shiquicus  AB208064.1 Bowles et al., 1992 

Echinococcus oligarthrus Rodent M84671.1 Bowles et al., 1992 

Echinococcus felidis Lion EF558356.1 Huttner et al., 2008 

Out group Taenia saginata Cattle AB465239.1 Okamoto et al., 2010 

Echinococcus ortleppi  Bos 

Taurus 

DQ402037.1 G5 (Lavikainen et al, 2006) 

Echinococcus ortleppi Camel JN637177.1 G5 (Ahmed et al., 2013) 

Echinococcus equinus E. caballus GQ420652.1 G4 (Blutke et al., 2010) 

Echinococcus granulosus ss  AF297617.1 G1 (Le et al., 2002) 

Echinococcus granulosus ss Camel  HM563023.1 G1 Unpublished 

Echinococcus granulosus ss  Buffalo  

 

(HM563023.1) G1 (Bowles & McManus, 

1993) 
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G3-M84663               -------------CCTGGGTTTGGTATAATTAGTCATATTTGTTTAAGGATTAGTGCTAA 47 

Buffalo(Kohat)          -------------------------------------------TTGAGTATTAGTGCTAA 17 

Buffalo(Nowshehra)      -------------------------------------------TTGAGTATTAGTGCTAA 17 

G1-U50464               TGTGTTGATTTTGCCTGGATTTGGTATAATTAGTCATATTTGTTTGAGTATTAGTGCTAA 60 

G2-M84662               -------------CCTGGATTTGGTATAATTAGTCATATTTGTTTGAGTATTAGTGCTAA 47 

Sheep(Peshawar)         -------------------------------------------TTGAGTATTAGTGCTAA 17 

Cattle (Lucky Marwat)   -------------------------------------------TTGAGTATTAGTGCTAA 17 

Cattle(Bannu)           -------------------------------------------TTGAGTATTAGTGCTAA 17 

Cattle(Kohat)           -------------------------------------------TTGAGTATTAGTGCTAA 17 

Cattle(Peshawar)        -------------------------------------------TTGAGTATTAGTGCTAA 17 

Cattle(Swat)            -------------------------------------------TTGAGTATTAGTGCTAA 17 

Sheep (Bannu)           -------------------------------------------TTGAGTATTAGTGCTAA 17 

                                                                   **.** *********** 

 

G3-M84663               TTTGGATGTGTTTGGGTTTTATGGGTTGTTGTTTGCTATGTTTTCTATAGTGTGTTTAGG 107 

Buffalo(Kohat)          TTTTGATGCGTTTGGGTTTTATGGGTTGTTGTTTGCTATGTTTTCTATAGTGTGTTTGGG 77 

Buffalo(Nowshehra)      TTTTGATGCGTTTGGGTTTTATGGGTTGTTGTTTGCTATGTTTTCTATAGTGTGTTTGGG 77 

G1-U50464               TTTTGATGCGTTTGGGTTCTATGGGTTGTTGTTTGCTATGTTTTCTATAGTGTGTTTGGG 120 

G2-M84662               TTTTGATGTGTTTGGGTTTTATGGGTTGTTGTTTGCTATGTTTTCTATAGTGTGTTTGGG 107 

Sheep(Peshawar)         TTTTGATGCGTTTGGGTTTTATGGGTTGTTGTTTGCTATGTTTTCTATAGTGTGTTTGGG 77 

Cattle                  TTTTGATGCGTTTGGGTTTTATGGGTTGTTGTTTGCTATGTTTTCTATAGTGTGTTTGGG 77 

Cattle(Bannu)           TTTTGATGCGTTTGGGTTTTATGGGTTGTTGTTTGCTATGTTTTCTATAGTGTGTTTGGG 77 

Cattle(Kohat)           TTTTGATGCGTTTGGGTTTTATGGGTTGTTGTTTGCTATGTTTTCTATAGTGTGTTTGGG 77 

Cattle(Peshawar)        TTTTGATGCGTTTGGGTTTTATGGGTTGTTGTTTGCTATGTTTTCTATAGTGTGTTTGGG 77 

Cattle(Swat)            TTTTGATGCGTTTGGGTTTTATGGGTTGTTGTTTGCTATGTTTTCTATAGTGTGTTTGGG 77 

Sheep                   TTTTGATGCGTTTGGGTTTTATGGGTTGTTGTTTGCTATGTTTTCTATAGTGTGTTTGGG 77 

                        *** **** ********* **************************************.** 

 

G3-M84663               AAGTAGGGTTTGGGGGCATCATATGTTTACTGTTGGGTTGGATGTTAAGACGGCTGTTTT 167 

Buffalo(Kohat)          TAGCAGGGTTTGGGGTCATCATATGTTTACTGTTGGGTTGGATGTGANGACGGCTGTTTT 137 

Buffalo(Nowshehra)      TAGCAGGGTTTGGGGTCATCATATGTTTACTGTTGGGTTGGATGTGAAGACGGCTGTTTT 137 

G1-U50464               TAGCAGGGTTTGGGGTCATCATATGTTTACTGTTGGGTTGGATGTGAAGACGGCTGTTTT 180 

G2-M84662               TAGCAGGGTTTGGGGTCATCATATGTTTACTGTTGGGTTGGATGTGAAGACGGCTGTTTT 167 

Sheep(Peshawar)         TAGCAGGGTTTGGGGTCATCATATGTTTACTGTTGGGTTGGATGTGAAGACGGCTGTTTT 137 

Cattle                  TAGCAGGGTTTGGGGTCATCATATGTTTACTGTTGGGTTGGATGTGAAGACGGCTGTTTT 137 

Cattle(Bannu)           TAGCAGGGTTTGGGGTCATCATATGTTTACTGTTGGGTTGGATGTGAAGACGGCTGTTTT 137 

Cattle(Kohat)           TAGCAGGGTTTGGGGTCATCATATGTTTACTGTTGGGTTGGATGTGAAGACGGCTGTTTT 137 

Cattle(Peshawar)        TAGCAGGGTTTGGGGTCATCATATGTTTACTGTTGGGTTGGATGTGAAGACGGCTGTTTT 137 

Cattle(Swat)            TAGCAGGGTTTGGGGTCATCATATGTTTACTGTTGGGTTGGATGTGAAGACGGCTGTTTT 137 

Sheep                   TAGCAGGGTTTGGGGTCATCATATGTTTACTGTTGGGTTGGATGTGAAGACGGCTGTTTT 137 

                        :** *********** ***************************** * ************ 

 

G3-M84663               TTTTAGTTCTGTTACTATGATTATAGGAGTTCCTACTGGTATAAAGGTTTTTACTTGGTT 227 

Buffalo(Kohat)          TTTTACCTCTGTTACTATGATTATAAGGGATCCAACTGGTNNNGAGGTGTTTACTTGGTT 197 

Buffalo(Nowshehra)      TTTTAGCTCTGTTACTATGATTATAGGGGTTCCTACTGGTATAAAGGTGTTTACTTGGTT 197 

G1-U50464               TTTTAGCTCTGTTACTATGATTATAGGGGTTCCTACTGGTATAAAGGTGTTTACTTGGTT 240 

G2-M84662               TTTTAGCTCTGTTACTATGATTATAGGGGTTCCTACTGGTATAAAGGTGTTTACTTGGTT 227 

Sheep(Peshawar)         TTTTAGTTCTGTTACTATGATTATAGGGGTTCCCACTGGTATAAAGGTGTTTACTTGGTT 197 

Cattle                  TTTTAGCTCTGTTACTATGATTATAGGGGTTCCTACTGGTATAAAGGTGTTTACTTGGTT 197 

Cattle(Bannu)           TTTTAGCTCTGTTACTATGATTATAGGGGTTCCTACTGGTATAAAGGTGTTTACTTGGTT 197 

Cattle(Kohat)           TTTTAGCTCTGTTACTATGATTATAGGGGTTCCTACTGGTATAAAGGTGTTTACTTGGTT 197 

Cattle(Peshawar)        TTTTAGCTCTGTTACTATGATTATAGGGGTTCCTACTGGTATAAAGGTGTTTACTTGGTT 197 

Cattle(Swat)            TTTTAGCTCTGTTACTATGATTATAGGGGTTCCCACTGGTATAAAGGTGTTTACTTGGTT 197 

Sheep                   TTTTAGCTCTGTTACTATGATTATAGGGGTTCCCACTGGTATAAAGGTGTTTACTTGGTT 197 

                        *****  ******************.*.*:*** ****** . .**** *********** 

 

G3-M84663               GTATATGTTGTTAAATTCGAATGTTAATAAGAGTGATCCTGTTTTGTGATGGGTGGTTTC 287 

Buffalo(Kohat)          ATATATGTTGTTGAATTCGAGTGTTAATGCTAGTGATCCGGTTTTGTGATGGGTTGTTTC 257 

Buffalo(Nowshehra)      ATATATGTTGTTGAATTCGAGTGTTAATGCTAGTGATCCGGTTTTGTGATGGGTTGTTTC 257 

G1-U50464               ATATATGTTGTTGAATTCGAGTGTTAATGTTAGTGATCCGGTTTTGTGATGGGTTGTTTC 300 

G2-M84662               ATATATGTTGTTGAATTCGAGTGTTAATGCTAGTGATCCGGTTTTGTGATGGGTTGTTTC 287 

Sheep(Peshawar)         ATATATGTTGTTGAATTCGAGTGTTAATGCTAGTGATCCGGTTTTGTGATGGGTTGTTTC 257 

Cattle                  ATATATGTTGTTGAATTCGAGTGTTAATGCTAGTGATCCGGTTTTGTGATGGGTTGTTTC 257 

Cattle(Bannu)           ATATATGTTGTTGAATTCGAGTGTTAATGCTAGTGATCCGGTTTTGTGATGGGTTGTTTC 257 

Cattle(Kohat)           ATATATGTTGTTGAATTCGAGTGTTAATGCTAGTGATCCGGTTTTGTGATGGGTTGTTTC 257 

Cattle(Peshawar)        ATATATGTTGTTGAATTCGAGTGTTAATGCTAGTGATCCGGTTTTGTGATGGGTTGTTTC 257 

Cattle(Swat)            ATATATGTTGTTGAATTCGAGTGTTAATGCTAGTGATCCGGTTTTGTGATGGGTTGTTTC 257 

Sheep                   ATATATGTTGTTGAATTCGAGTGTTAATGCTAGTGATCCGGTTTTGTGATGGGTTGTTTC 257 

                        .***********.*******.*******.  ******** ************** ***** 

 

G3-M84663               TTTTATAGTTTTGTTTACTTTTGGAGGAGTTACTGGTATAGTTTTGTCTGCTTGTGTATT 347 

Buffalo(Kohat)          TTTTATAGTGTTGTTTACGTTTGGGGGAGTTACGGGTATAGTTTTGTCTGCTTGTGTG-- 315 

Buffalo(Nowshehra)      TTTTATACTGTTGTTTACGTTTGGGGGAGTTACGGGTATATCTTGGTCTGCTNNTGTG-- 315 

G1-U50464               TTTTATAGTGTTGTTTACGTTTGGGGGAGTTACGGGTATAGTTTTGTCTGCTTGTGTGTT 360 

G2-M84662               TTTTATAGTGTTGTTTACGTTTGGGGGAGTTACGGGTATAGTTTTGTCTGCTTGTGTGTT 347 

Sheep(Peshawar)         TTTTATAGTGTTGTTTACGTTTGGGGGAGTTACGGGTATAGTTTTGTCTGCTTGTTGTG- 316 

Cattle                  TTTTATAGTGTTGTTTACGTTTGGGGGAGTTACGGGTATAGTTTTGTCTGCTTGTGTG-- 315 

Cattle(Bannu)           TTTTATAGTGTTGTTTACGTTTGGGGGAGTTACGGGTATAGTTTTGTCTGCTTGTGTG-- 315 

Cattle(Kohat)           TTTTATAGTGTTGTTTACGTTTGGGGGAGTTACGGGTATAGTTTTGTCTGCTTGTGTG-- 315 

Cattle(Peshawar)        TTTTATAGTGTTGTTTACGTTTGGGGGAGTTACGGGTATAGTTTTGTCTGCTTGTGTG-- 315 

Cattle(Swat)            TTTTATAGTGTTGTTTACGTTTGGGGGAGTTACGGGTATAGTTTTGTCTGCTTGTGTG-- 315 

Sheep                   TTTTATAGTGTTGTTTACGTTTGGGGGAGTTACGGGTATAGTTTTGTCTGCTTGTGTG-- 315 

                        ******* * ******** *****.******** ******  ** *******..*      

 

G3-M84663               GGATAATGTTTTACATGAT------------ 366 

Buffalo(Kohat)          ------------------------------- 315 

Buffalo(Nowshehra)      ------------------------------- 315 

G1-U50464               AGATAATATTTTGCATGATACTTGGTTTGTG 391 

G2-M84662               AGATAATATTTTGCATGAT------------ 366 

Sheep(Peshawar)         ------------------------------- 316 

Cattle                  ------------------------------- 315 

Cattle(Bannu)           ------------------------------- 315 

Cattle(Kohat)           ------------------------------- 315 

Cattle(Peshawar)        ------------------------------- 315 

Cattle(Swat)            ------------------------------- 315 

Sheep                   ------------------------------- 315 

Multiple sequence alignment of four animal samples and genotypes G1, G2, and 

G3. 
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Figure 4.7: The evolutionary history was inferred by using the Neighbour joining 

method 
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Figure 4.8: Phylogenetic tree of the current sequences and the previous 

published sequences 
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Figure 4.9: Phylogenetic tree of the three sequences of cattle samples from KP, 

Pakistan and reference sequences obtained from different countries 



63 

 

 

Figure 4.10: Chromatographic pictures of Transversion mutation 

(c.295G>C/p.99S>T in cattle samples 

 

Figure 4.11: Chromatographic pictures of samples shows SNPs  

 

Figure 4.12: NCBI blast results of the current study samples  
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4.4: In-vitro and In-vivo effect of alcoholic extracts of selected 

medicinal plants on the viability of protoscolices 

4.4.1. Viability of hydatid Cyst protoscolices  

The presence of free protoscolices in wet mount of hydatid cyst fluid 

determines the fertility and reproducibility of the hydatid cysts. In current study, the 

protoscolices viability was accessed by using aqueous eosin stain (0.1%), before 

experiment. Non-viable protoscolices get colored by staining and appear red/purple 

however viable protoscolices remain colorless and show amoeboid like movement as 

well as flame cell activity under light microscope. In control group, untreated 

protoscolices remain viable for one hour with non-significant difference between 0 

and 60 minutes. In control group with normal saline and dimethyl sulphoxide 

(DMSO), distinct movement and membrane integrity and order of hooks of 

protoscolices was observed. However dead protoscolices showed distortion in their 

morphology and degeneration in structure (Figure 4.13).  

    

A    B   C  

Figure 4.13: A & B: Shows unstained hydatid fluid sand of fertile hydatid 

cysts by wet mount 

C: Shows non-viable colored protoscolices, free hooks and calcareous 

capsules after staining with 0.1% eosin (×40). 

 

4.4.2. In-vitro treatment of protoscolices of fertile cysts 

In in-vitro model, the viability of protoscolices was affected when treated with 

alcoholic extracts of all the selected medicinal plants. The highest efficacy was shown 

by B. vulgaris followed by B. wallichiana and E. heliscopia respectively. The 

viability rate of protoscolices at different concentrations and various exposure times 

of alcoholic extracts of all selected medicinal plants have been shown in Figures 4.14-
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4.20. The efficacy of the selected medicinal plants against protoscolices of E. 

granulosus was in following order.  

 

B.vulgaris > B.wallichiana > E.heliscopia > E.hirta >M.nigra > C.lanatus > 

C.citrinus. While Brassica nigra and Mentha arvensis plants under in-vitro 

investigation shows no effect on protoscolices of E. granulocus. These results were 

significant (P<0.05). Different alcoholic extracts of plants shows different efficacy 

against viability of protoscolices by subsequent exposure in different time duration. 

a) Effect of Buxus Wallichiana extract in protoscolices viability in-vitro 

The protoscolices viability was affected when treated with alcoholic extract of 

B. wallichiana, given concentration of 5 mg/ml, mortality rates of 5.35%, 16.72%, 

24.083%, 28.863%, 32.773%, 36.787%, 38.797%, 40.133%, 41.137%, 43.81%, 

47.153% and 50.837% were observed by following treatment periods of 5, 10, 15, 20, 

25, 30, 35, 40, 45, 50, 55 and 60 min, respectively. When the concentration of B. 

wallichiana was increased to 10 mg/ml (12.7%, 29.207%, 32.653%, 35.053%, 

37.803%, 40.887%, 43.28%, 48.097%, 50.863%, 53.26%, 58.41%, and 61.497%), 20 

mg/ml (17.333%, 31.333%, 35.333%, 38.00%, 43.333%, 48.00%, 50.333%, 53.667%, 

57.333%, 58.667%, 62.333% and 65.333%), 30 mg/ml (22.883%, 37.377%, 40.74%, 

44.773%, 47.807%, 52.533%, 54.213%, 57.587%, 60.603%, 61.61% 66.327% and 

71.7%  ), 40 mg/ml (26.017%, 40.537%, 43.577%, 49%, 52.023%, 57.433%, 

63.293%, 68.91%, 73.643%, 76.69%, 79.05% and 81.15%), the increasing mortality 

rates were observed at the same time periods.  

The highest mortality was however observed at highest concentration of 50 

mg/ml, where treatment durations of 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55 and 

60 min returned mortalities of 36.4%, 46.753%, 52.563%, 50.227%, 60.097%, 

66.65%, 70.78%, 75.607%, 78.37%, 81.813%, 82.823% and 86.97% respectively 

(Figure 4.14).  
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Figure 4.14: In-vitro treated protoscoleces with different concentrations of the 

ethanolic extract of B. wallichiana leaves at various exposure times 

b) Effect of Morus nigra extract in protoscolices viability in-vitro 

The protoscolices viability was affected when treated with alcoholic extract of 

M. nigra, given concentration of 5 mg/ml, mortality rates of 7.773 %, 11.14 %, 

12.843 %, 15.547 %, 17.91 %, 20.607 %, 24.34 %, 27.037 %, 30.063 %, 33.11 %, 

37.16 % and 39.867 % were observed by following treatment periods of 5, 10, 15, 20, 

25, 30, 35, 40, 45, 50, 55 and 60 min, respectively, while the highest mortality rate, 

however, was observed at a concentration of 50 mg/ml (36.4%, 46.753%, 52.563%, 

50.227%, 60.097%, 66.65%, 70.78%, 75.607%, 78.37%, 81.813%, 82.823% and 

86.97%) (Figure 4.15).  

 

Figure 4.15: In-vitro treated protoscoleces with different concentrations of the 

ethanolic extract of M. nigra leaves at various exposure times 

c) Effect of Berberis Vulgaris extract in protoscolices viability in-vitro 

The results displayed highest 100% mortalities of protoscolices with alcoholic 

extract of B.vulgaris at concentrations of 50 mg/ml after 60 min of exposure 



67 

 

(Figure 4.16), while 33.57% of the untreated controls remained viable until the 

end of the experiment at min 60. 

 

Figure 4.16: In-vitro treated protoscoleces with different concentrations of the 

ethanolic extract of B. Vulgaris leaves at various exposure times 

d) Effect of Callistemon citrinus extract in protoscolices viability in-vitro 

The protoscolices viability was less affected when treated with alcoholic 

extract of C. citrinus, at different given concentration of 5 mg/ml, 10 mg/ml, 20 

mg/ml, 30 mg/ml, 40 mg/ml and 50 mg/ml by following treatment periods of 5, 10, 

15, 20, 25, 30, 35, 40, 45, 50, 55 and 60 min, as shown in (Figure 4.17).  

 

Figure 4.17: In-vitro treated protoscolices with different concentrations of the 

ethanolic extract of C. citrinus leaves at various exposure times 

e) Effect of Euphorbia hirta extract in protoscolices viability in-vitro 

The protoscolices viability was affected when treated with alcoholic extract of 

E. hirta, given concentration of 5 mg/ml, mortality rates of 6.417 %, 12.153 %, 

15.873%, 19.253%, 23.303%, 27.027%, 29.727%, 32.43 %, 34.793%, 39.18 %, 

41.883% and 44.587% were observed by following treatment periods of 5, 10, 15, 20, 
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25, 30, 35, 40, 45, 50, 55 and 60 min, respectively, while the highest mortality rate, 

however, was observed at a concentration of 50 mg/ml (22.817%, 25.84%, 29.527%, 

33.22%, 39.19%, 44.293%, 52.683%, 56.71%, 61.07%, 64.76%, 67.11% and 

71.137%) at the given time interval (Figure 4.18).  

 

Figure 4.18: In-vitro treated protoscolices with different concentrations of the 

ethanolic extract of E. hirta leaves at various exposure times 

f) Effect of Carthamus lanatus extract in protoscolices viability in-vitro 

The minimum protoscolices viability was affected when treated with alcoholic 

extract of C. lanatus, at different given concentrations of 5 mg/ml, 10 mg/ml, 20 

mg/ml, 30 mg/ml, 40 mg/ml and 50 mg/ml by following treatment periods of 5, 10, 

15, 20, 25, 30, 35, 40, 45, 50, 55 and 60 min, as shown in (Figure 4.19).  

 

Figure 4.19: In-vitro treated protoscolices with different concentrations of the 

ethanolic extract of C. lanatus leaves at various exposure times 

g) Effect of Euphorbia heliscopia extract in protoscolices viability in-vitro 
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The protoscolices viability was affected when treated with alcoholic extract of 

E. heliscopia, given concentration of 5 mg/ml, mortality rates of 12.12 %, 15.823%, 

31.66 %, 26.933 %, 31.647 %, 35.013 %, 38.38 %, 40.737 %, 42.083 %, 44.44 %, 

46.123 % and 48.48 % were observed by following treatment periods of 5, 10, 15, 20, 

25, 30, 35, 40, 45, 50, 55 and 60 min, respectively. When the concentration of E. 

heliscopia was increased to 10 mg/ml (20.29 %, 22.667 %, 27.733 %, 31.083 %, 

33.777 %, 37.18 %, 40.54 %, 40.917 %, 43.943 %, 47.333 %, 49.707 %, and 52.4 %), 

20 mg/ml (23.9 %, 26.937 %, 31.66 %, 36.37 %, 41.42 %, 45.457%, 48.49 %, 51.18 

%, 54.217 %, 56.573 %, 59.933 % and 62.63 %), 30 mg/ml (28.17%, 34.287%, 

38.403%, 43.95%, 48.093%, 50.87%, 53.987%, 57.803%, 59.523%, 61.623% 

66.107% and 69.563 %), 40 mg/ml (29.763%, 34.783%, 39.803%, 45.483%, 

48.833%, 55.667%, 60.537%, 64.217%, 66.89 %, 68.56 %, 72.00% and 74.583%), 

the increasing mortality rates were observed at the same time intervals. The highest 

mortality rate was observed at a concentration of 50 mg/ml, where same treatment 

durations returned mortalities of 34.55%, 42.29%, 46.31%, 52.027%, 56.72%, 

60.407%, 63.773%, 67.78%, 71.147%, 73.153%, 77.183% and 78.197 % respectively 

(Figure 4.20).  

 

Figure 4.20: In-vitro treated protoscolices with different concentrations of the 

ethanolic extract of E. heliscopia leaves at various exposure times 

4.4.3. In-vivo treatment of protoscolices 

a) Number, diameter and Reduction percentage of cysts 

The mice of the positive control group (infected with no treatment) showed the 

presence of secondary cysts in the liver, lungs and spleen, when examined after 

dissection. The main organ infected with cysts was liver in which cysts were attached 

to the surface or either entered in the parenchyma partially. The viability tests of the 
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hydatid cyst fluids explored 100% viability. While hydatid cysts in treated mice (with 

50mg/ml concentration) were found majorly in liver but having less/no viable 

protoscolices. Mice in the negative control (non-infected) showed no hydatid cysts.  

Table 4.13 shows the number of hydatid cysts, its diameter and reduction percentage 

in the group under investigation. Mice treated with extracts of BV (2.67±0.5774) and 

BW (4.34±0.5774) by oral (OR) administration had fewer numbers of cysts than the 

positive control group. Similarly mice treated with same extracts of BV (3.34±0.5774) 

and BW (5.00±0.00) by intraperitoneally (IP) administration showed similar pattern 

of reduction in average number of cysts than the positive control.  While there were 

no significant differences in average diameter of cyst between these group despite the 

lower diameter in treated mice (BV-OR:2.56±0.2887, BV-IP:2.3±0.2, BW-

OR:2.67±0.2517, BW-IP:2.93±0.0577) with either concentration than infected control 

mice with average diameter of 3.34±0.2082.  

While cyst reduction rate in infected control mice was zero, it was 50, 37.45, 

18.72 and 6.55 in mice treated with 50mg of BV and BW through oral and IP way of 

administration respectively (Figure 4.20). 

Table 4.13: The potential of alcoholic extracts of B. vulgaris (BV) and B. 

Wallichiana (BW) on number, diameter and size reduction rate of hydatid cysts 

in mice 

Groups No. of 

mice  

Average number of 

cysts/ 

mouse±S.D 

Average 

diameter  

cysts ± S.D 

Reduction 

Rate 

Infected control 3 5.34±1.1547 3.34±0.2082 0.00 

BV(50mg/ml-OR) 3 2.67±0.5774 2.56±0.2887 50 

BV(50mg/ml-IP) 3 3.34±0.5774 2.3±0.2 37.45 

BW(50mg/ml-OR) 3 4.34±0.5774 2.67±0.2517 18.72 

BW(50mg/ml-IP) 3 5.00±0.00 2.93±0.0577 6.55 

Non-infected control 3 0.00 0.00 0.00 

Data are represented as (mean ± SD) from 3 experiments 

OR= Oral administration,  IP= Intraperitoneally administration 

 

b) Liver and spleen hypertrophy indicators 



71 

 

The group of mice treated with 50mg of BV-OR, BV-IP, BW-OR, BW-IP had 

lower liver hypertrophy indicator (53.862±2.848, 54.546±5.628, 56.926±3.474 and 

56.926±3.474 correspondingly) than the positive control group (61.51±3.462) with 

significant difference (P< 0.05). Whereas, there is no significant difference between 

mice treated and negative control group (53.31±4.15). Similarly mice treated with 

extracts had the least spleen hypertrophy indicator (4.242±1.174, 4.913±0.223, 

5.483±0.22 and 5.72±0.422) and differed significantly from mice in the infected 

control group (7.33±0.496) (Table 4.14). 

Table 4.14:  The effect of alcoholic extracts of B. vulgaris (BV) and B. 

Wallichiana (BW) on liver and spleen hypertrophy in mice infected with hydatid 

cyst 

Groups No. of 

Mice 

Average body 

weight(g) 

±S.D 

Average 

spleen weight 

±S.D 

Average liver 

(g) weight 

±S.D 

Spleen 

hypertrophy 

indicator ±S.D 

Liver 

hypertrophy 

indicator ±S.D 

Infected 

control 

3 31.4±0.75 0.23±0.01 1.93±0.15 7.33±0.49 61.51±3.46 

BV(50mg/

ml-Oral) 

3 32.2±0.62 0.15±0.01 1.73±0.05 4.24±1.17 53.86±2.84 

BV(50mg/

ml-IP) 

3 31.167±0.25 0.15±0.00 1.7±0.17 4.91±0.22 54.54±5.62 

BW(50mg

/ml-Oral) 

3 32.2±0.26 1.83±0.11 0.17±0.00 5.48±0.22 56.92±3.47 

BW(50mg

/ml-IP) 

3 31.43±0.77 0.18±0.01 1.86±0.05 5.72±0.42 59.43±3.23 

Non-

infected 

control 

3 30.03±0.47 0.16±0.01 1.6±0.1 5.32±0.25 53.31±4.15 

BV=Berberis vulgaris treated,    OR=oral administration 

BW=Buxus wallichiana treated   IP= Intraperitonially administration 

Data are represented as (mean ± SD) from 3 experiments 
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A                  B    C 

   

 D    E 

Figure 4.21: A: Shows dissection of infected mice of control group, B. shows Hydatid cysts 

present in the infected mice in control untreated group, C. shows liver of healthy un-infected 

mice from control group, D. shows the hydatid cysts in part of liver in infected mice of 

control group, E. shows histological section of liver from mouse in infected group treated 

with BV. 

4.4.4. Phytochemical screening of selected medicinal plants: 

Phytochemical components of the selected medicinal plants with the highest 

efficacy against E. granulosus (including B. wallichiana, M. nigra, B. vulgaris, C. 

citrinus, E. hirta, C. lanatus and E. Heliscopia)  studied were investigated for the 

following metabolites; alkaloids, flavonoids, phenol, tannins and saponins. 

a) Qualitative phytochemical analysis 

Qualitative analysis of ethanolic extract of B. wallichiana, M. nigra and E. 

Heliscopia shows presence of all the investigated five constituents, while 

phytochemical analysis of B. vulgaris indicates presence of flavonoids, alkaloids, 

phenols and saponins however tannin is absent. Furthermore in case of C. citrinus, 

flavonoids and alkaloids are absent. Phytochemical screening of E. hirta shows only 

presence of phenol and tannin while C. lanatus was negative for phenol ad tannin 

(Table 4.15).  
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Table 4.15: Qualitative phytochemical screening of the plant species studied 

using ethanolic extracts 

Plants Flavonoids Alkaloids Phenols Tannins Saponins 

B. Wallichiana + + + + + 

M. nigra + + + + + 

B. vulgaris + + + - + 

C. citrinus - - + + + 

E. hirta + - + + - 

C. lanatus + + - - + 

E. Heliscopia + + + + + 

Positive (+) shows presence, Negative (-) shows the absence 

 

b). Quantitative analysis of selected medicinal plants: 

Quantitative analysis of pharmacologically important phytochemical revealed 

that all the medicinal plants contain these constituents in varying amounts in their 

leaves. The quantity of flavonoids was higher in B. wallichiana (4.697±0.135), 

followed by B. vulgaris (0.657±0.015), E. hirta (0.334±0.008), M. nigra 

(0.267±0.026), E. Heliscopia (0.144±0.0006) and C. lanatus (0.137±0.005) 

respectively. While component alkaloid was high in B. wallichiana (0.107±0.001) 

followed by C. lanatus (0.038±0.001), M. nigra (0.026±0.002), E. Heliscopia 

(0.025±0.003) and B. vulgaris (0.023±0.0002) respectively.  Moreover the quantity of 

phenol was highest in B. vulgaris (0.539±0.007), and lowest in C. citrinus 

(0.013±0.003). The highest tannin and saponin quantity were recorded in plant B. 

wallichiana (2.123±0.025) and E. Heliscopia (0.276±0.015) respectively (Table 

4.16).  
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Table 4.16: Quantitative estimation of pharmacologically important secondary 

metabolites in the taxa studied 

Plants Flavonoids Alkaloids Phenols Tannins Saponins 

B. Wallichiana 4.697±0.135 0.107±0.001 0.207±0.004 2.123±0.025 0.156±0.041 

M. nigra 0.267±0.026 0.026±0.002 0.025±0.003 1.243±0.015 0.022±0.002 

B. vulgaris 0.657±0.015 0.023±0.0002 0.539±0.007 0.00±0.00 0.273±0.020 

C.citrinus 0.192±0.004 0.00±0.00 0.013±0.003 1.04±0.03 0.038±0.004 

E.hirta 0.334±0.008 0.00±0.00 0.201±0.0005 1.506±0.051 0.00±0.00 

C. lanatus 0.137±0.005 0.038±0.001 0.00±0.00 0.00±0.00 0.223±0.020 

E. Heliscopia 0.144±0.0006 0.025±0.003 0.145±0.011 2.040±0.030 0.276 ±0.015 

Data are represented as (mean ± SD) from 3 experiments 

 

4.5. Comparative biochemical analysis of hydatid cyst fluid (HCF) 

a) Comparative Biochemical Profile of Hydatid Cyst Fluid (HCF) after in-vitro 

plant extracts assay 

The results shows level of glucose (mmol/L), potassium (mmol/L), protein 

(g/L), cholesterol (mmol/L) and triglycerides (mmol/L) in hydatid cysts fluid (HCF) 

treated with different plant extracts (50 mg/ml) in comparison with the control HCF 

(untreated) (Figure 4.27-28). The control group hydatid cyst fluids contain 

significantly more glucose (1.33±0.05), potassium (24.13±1.00), protein (2.5±0.4), 

cholesterol (1.09±0.05) and triglycerides (1.48±0.01) compared to all treated cysts. 

The results revealed that Berberis vulgaris (BV) has highest efficacy against all 

studied contents, and highest decrease was observed in quantity of glucose 

(0.34±0.14), potassium (0.37±0.03), proteins (1.53± 0.25), cholesterol (0.45±0.01) 

and triglycerides (0.74±0.007) followed by Buxus Wallichiana (BW) having 

0.37±0.03, 3.35±0.21, 1.70± 0.1, 0.74±0.03 and 0.74±0.03 respectively (Table 4.17 

and Figure 4.22-4.26). 
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Table 4.17: Biochemical profile of Hydatid Cyst Fluid (HCF) after in-vitro 

medicinal plants extracts assay (mean±S.D) 

Parameters Glucose 

(mmol/L) 
Potassium 

(mmol/L) 
Proteins 

(gL-1) 

Cholesterol(

mmol/L) 

Triglycerides(

mmol/L) 

Untreated HCF 1.33±0.05 24.13±1.00 2.5±0.4 1.09±0.05 1.48±0.01  

HCF+Bw 0.37±0.03 3.35±0.21 1.70± 0.1 0.74±0.03 0.74±0.03 

HCF+Mn 0.46±0.03 6.81±0.26 2.33±0.25 0.75±0.02  0.96±0.01 

HCF+Bv 0.34±0.14 0.37±0.03 1.53± 0.25 0.45±0.01 0.74±0.007 

HCF+Cc 0.75±0.17 8.21±0.16 1.76±0.15 0.81±0.01 0.81±0.01 

HCF+Ehi 1.20±0.06 11.10±0.85 2.46±0.20 0.74±0.03 1.13±0.03 

HCF+Cl 0.46±0.03 7.89±0.17 2.10±0.20 0.75±0.02 1.02±0.02 

HCF+Ehe 0.42±0.06 6.65±0.51 1.73±0.20 1.09±0.03 1.09±0.01 

Bw=Buxus Wallichiana, Mn=Morus nigra, Bv=Berberis vulgaris, Cc=Callistemon citrinus, 

Ehi=Euphorbia hirta, Cl=Carthamus lanatus, Ehe=Euphorbia heliscopia,  

 

Figure 4.22: Shows the effect of different plant extracts on glucose level (mmol/L) of 

Hydatid cyst fluid (HCF) 

 

Figure 4.23: Shows the effect of different plant extracts on Potassium level (mmol/L) of 

Hydatid cyst fluid (HCF) 
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Figure 4.24: Shows the effect of different plant extracts on Protein level (g/L) of Hydatid 

cyst fluid (HCF) 

 

Figure 4.25: Shows the effect of different plant extracts on Cholesterol level (mmol/L) of 

Hydatid cyst fluid (HCF) 

 

Figure 4.26: Shows the effect of different plant extracts on Triglycerides level (mmol/L) 

of Hydatid cyst fluid (HCF) 

b) Comparative biochemical profile of Hydatid cysts from lungs and livers of 

Animals 

The biochemical analysis of hydatid fluids revealed higher values of mean 

glucose, potassium, proteins, cholesterol and triglycerides in cysts from lungs in Cows 

(0.68±0.06 mmol/L; 18.6±2.51 mmol/L; 1.96±0.11 gL-1, 0.89±0.04 mmol/L, 
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gL-1, 0.94±0.05 mmol/L, 0.94±0.04 mmol/L ), and Sheep (0.59±0.03 mmol/L, 

14.66±3.21 mmol/L, 2.23±0.15 gL-1, 1.00±0.01 mmol/L, 0.82±0.02 mmol/L  ) 

respectively. Similarly the results also shows that the mean values of glucose, 

potassium, protein, cholesterol and triglycerides in liver were higher in Buffaloes 

(0.62±0.03 mmol/L, 16.66±2.08 mmol/L, 1.80±0.1 gL-1, 0.85±0.05 mmol/L, 

0.84±0.06 mmol/L), followed by Cows (0.88±0.14 mmol/L, 20.33±1.52 mmol/L, 

2.03±0.32 gL-1, 0.90±0.06 mmol/L, 0.88±0.03 mmol/L) and Sheep (0.59±0.08 

mmol/L, 13.66±1.52 mmol/L, 1.93±0.15 gL-1, 0.83±0.05 mmol/L, 0.80±0.04 mmol/L 

) respectively (Table 4.18).  

Table 4.18: Biochemical profile of Hydatid Cyst Fluid (HCF) from in-vivo animals before 

and after in-vitro medicinal plants extracts assay (mean±S.D) 

Parameter Cows Buffaloes Sheep 

Liver Lung Liver Lung Liver Lung 

Glucose (mmol/L) 0.62±0.03 0.68±0.06 0.88±0.14 0.96±0.08 0.59±0.08 0.59±0.03 

Potassium (mmol/L) 16.66±2.08 18.6±2.51 20.33±1.52 23.66±1.5 13.66±1.52 14.66±3.21 

Proteins (gL-1) 1.80±0.1 1.96±0.11 2.03±0.32 2.667±0.2 1.93±0.15 2.23±0.15 

Cholesterol (mmol/L) 0.85±0.05 0.89±0.04 0.90±0.06 0.94±0.05 0.83±0.05 1.00±0.01 

Triglycerides(mmol/L) 0.84±0.06 0.90±0.01 0.88±0.03 0.94±0.04 0.80±0.04 0.82±0.02 
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CHAPTER 05 

DISCUSSION 

CE is a parasitic infection of worldwide distribution, which although cause 

significant lose to health and economic condition, but still is a neglected disease 

(Torgerson and Macpherson, 2011). A detailed knowledge of the epidemiology of this 

infection is important in different hosts for planning an operative control strategy 

(Craig et al., 1995). To the author’s best knowledge, this study is the first attempt to 

collect and record data on CE in domestic animals and dogs in KP province of 

Pakistan. In current study, the overall prevalence was highest in buffaloes (15.88 %) 

followed by cows (15.79 %), sheep (15.38 %) and goats (3.25 %) respectively. These 

findings were similar to the findings in Massailand, Kenya, where highest prevalence 

was recorded in Cattle (25.8%) followed by Sheep. From different studies, although it 

is concluded that buffaloes has the highest prevalence yet they have minor part in 

spreading in most cases sterile cysts were reported. Furthermore cows and buffaloes 

are more prominent in our research as they are sold more often to slaughter than any 

other animal which are slaughtered at home usually. Goat has lowest infection may be 

due to the reason that goat usually ingest upper parts of the plants and shrubs unlike 

cows, buffaloes and sheep that feed mostly on ground grass that might be 

contaminated with egg thus increase chance of ingestion. The prevalence was highest 

in district Bannu (30.76%), followed by Peshawar (18.55%), Nowshehra (14.28%), 

Swabi (13.86%), Charsadda (12.29%), Mardan (11.90%), Lakki Marwat (10.71%), 

Karak (10.20%) and Kohat (9.82%) respectively, while lowest prevalence was 

recorded in Swat (9.24%). This variation in prevalence in different districts could be 

due to several factors including difference in geographical distribution, variation in 

social activities, culture and difference in approach toward dogs as well difference in 

husbandry and hygiene system (McPherson et al., 1985). In this study differences was 

recorded in the prevalence of CE  in different age groups, with age of more than 5 

years (>5) were highly infected (28.26%) with E. granulosus than the age group of 1-

5 year (12.36%), and below than one year (11.29%). These findings were in 

agreement with Azlaf and Dakkak, (2006) and Regassa et al. (2010). Two factors 
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might contribute to the high prevalence in older animals. Firstly, higher age of host 

reflects long duration of exposure to infection that lead to higher rate of prevalence. 

Secondly, the diagnosis of cysts in older animals is easy due to the large size of cyst 

(Osman et al., 2014). In addition to that most of the slaughtered animals reported 

were culled because of fewer yields and were exposed to infection for long period. 

The prevalence of Hydatid cysts was recorded higher in female animals (25.29%) 

than male animals (11.97%). Similar results had been observed by Banda et al (2013) 

and Lemma et al. (2014). This might be due to the variation in male and female 

livestock management. Female livestock that produce milk are usually managed near 

house for the purpose of milking, which expose them more to come in contact with 

infected dogs. The highest prevalence was recorded in June (39.62%) while lowest in 

month of December (6.89%) and October (4.25%). Monthly reports do not signify 

infection in that particular month due to chronic nature of hydatid disease. To acquire 

disease, it is difficult to put months of the year as a risk factor. The current study 

findings shows similarity with the outcomes of other investigators, reported 

significant difference in prevalence of CE (Mohamadin and Adelqadir, 2011). In 

present study, the organ livers of livestock were more observed to be infected with 

hydatid cysts than the organs lungs and mesentery. The results also showed that 

multiple organ involvement increased with increase in age including heart and kidney. 

These findings were in agreement with other studies, which concluded that liver is 

more susceptible to infection in comparison with other organs (Al-Khalidi, 1998; 

Gusbi et al., 1990; Khan et al., 2001; Tashani et al., 2002; Elmajdoub and Rahman, 

2015). It might be due to the reason that liver receive the blood through bile duct with 

the oncosphere, after when blood circulate from duodenum, and if onchosphere is not 

filtered in liver it might passed to the other organs like lungs and heart (Al-Khalidi, 

1998). Data about the fertility and viability of hydatid cysts from livestock provide 

essential indicators about the transmission of CE, as they act as the main source of 

infection to the definitive dog host by ingestion of fertile cysts.  The highest 

prevalence of fertile cysts in current study was found in sheep’s liver (58.33%). 

Similarly, the highest viability of protoscolices was found in the liver (57.14%) of 

sheep. The variation in fertility, sterility and calcification of cysts might be due to the 

strain differences of E. granulosus (Arenea and F.O.I, 1985).  
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The present study was also designed to provide a precise estimate of CE in 

dogs in Khyber Pakhtunkhwa, Pakistan. The overall prevalence of CE was recorded at 

8.08% (63/779) in dogs. The infection rate was higher in district Bannu while lowest 

in district Swat. The current study shows that the infection rate was higher in female 

(9.81%) than male dogs (6.46%). These findings show similarity with the finding of 

Adediran et al. (2014), however contrary with the report of Budke, (2004), which 

showed that male dogs are more infected than female dogs. The results also shows 

that prevalence was higher in hunting dogs than the companion dogs, that may be due 

to the reason that hunting dogs lace proper deworming and have limited access to 

veterinary care (Adediran et al., 2014). 

 

In the current study, a total of 384 livestock farmers were administrate face to 

face questionnaire. To the author’s best knowledge, this study is the first attempt in 

province KP, to record data regarding Hydatid disease, its awareness and preventive 

measures against such important zoonotic infection and also risk factors that 

contribute in the transmission of CE. Several potential risky practices had been asked 

in this survey from livestock farmers, especially practices associated with dog 

management in their household/farms. The study revealed that only 4.6% farmers tied 

their dogs, which reflect poor knowledge among livestock farmers regarding the 

carnivore definitive host in the CE transmission. This finding was in agreement with 

another study showed that untying dogs was an important risk factor for CE 

transmission (Buishia et al., 2005).  Moreover most of the livestock farmer did not 

deworm their dogs (81.7%), and all of them feed their dogs with uncooked viscera 

(100.00%). These results are in agreement with other finding in Italy (Varcasia et al., 

2011)  and Tibet Tibet (Li et al., 2015), which concluded that nourishing of dogs with 

raw offal is an important risk factors for increasing public infection with this parasite. 

Such practices are so risky to pollute the environment with eggs of E. granulosus 

from dog feces (Possenti et al. 2016). In addition, most of the farmers exposed that 

their dogs (80.2%) have close association with their domestic animals, and that their 

working dogs like hunting, guard or sphered dogs are always wander freely in back 

yard, house premises and livestock compound. The common practice (80.2%) of 

allowing dogs to accompany livestock while grazing on posture raise the possibility of 

ingestion of E. granulosus eggs with grass contaminated with feces of infected dogs. 
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Unsafe water supply is also a factor involved in CE transmission due to contamination 

with dog feces, as some of farmers revealed that they use water from river source. The 

outcomes of the present study exposed that majority of the farmers (97.9%) are not 

familiar with CE and its transmission to livestock and public. Collectively these 

findings indicate that there is a crucial need to strengthen the education strategy 

related to health among livestock farmers and communities especially of rural areas in 

KP province of Pakistan. It is quite strange that most of the farmers were against de-

worming their dogs, and they had not even realized that deworming the dogs would 

be beneficial for both human and their livestock. Furthermore, 54.6% respondents 

know someone in their family who had suffered or diagnosed with cysts. Majority of 

the farmers has low literacy level with only 2% have some tertiary education, which 

indicates the ignorance regarding poor sanitary conditions that might lead to the 

increase in risk factors in transmission of helminthic parasites. 

Genetic and molecular approaches have an important and growing role in 

epidemiology and taxonomy of parasites in the parasitology field. This study was 

designed to investigate some dimensions including genotyping and phylogenetics of 

hydatid cyst isolates from naturally infected domestic animals slaughtered at different 

abattoirs in various localities of province KP. Others studies in agreement with this 

study have been conducted, that involved a verity of molecular and DNA 

identification procedures to characterize Echinococcus species from various hosts in 

unalike geographic regions (McManus, 2013). In Pakistan, genotyping is first 

attempted in province of Punjab (Latif et al., 2010) and Sindh province to identify the 

prevailing species in Pakistan (Ehsan et al., 2017). However, to the author’s best 

knowledge no any study has been conducted in many districts of KP province, 

Pakistan. As Khyber Pukhtunkhwa due to favorable climatic conditions and the 

spread of livestock is highly prone province in Pakistan for prevalence of helimenth 

parasites. The present study was the first attempt to characterize different isolates 

from different districts of KPK, and to co-relate it with the already published 

haplotypes. 

In the present study, 30 hydatid cysts of domestic animals including cattle, 

sheep and goat were tested for molecular analysis, in which 17 DNA (PCR Product) 

was purified and was sequenced in both directions (Forward and Reverse) and 13 

samples were exempted due to low quantity of DNA product. In this study all (100%) 
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of the isolates were identified as G1-G3 collectively known as E. garnulosus sensu 

stricto. The results presented here demonstrated that E. garnulosus sensu stricto was 

the dominant genotype of CE in domestic animals such as cattle and sheep in Khyber 

Pukhtunkhwa, Pakistan. Previously Latif et al., (2010) concluded from 

characterization of E. granulosus the G1 and G3 genotype are highly endemic in 

intermediate host in Pakistan. G1 genotype is most prevalent in Turkey, while G3 was 

also found in cattle and sheep (Vural et al., 2008).  The G3 genotype existence has 

also been confirmed in India and Italy While G1 has been documented in livestock 

hosts in Iran and G3 in Northern Indai (Gholami et al., 2009). All sequences from 

different sample isolated from different districts has  more conserved region, due to 

this many researcher put the G1, G2 and G3 strain in a complex known as 

Echinococcus sensu stricto (Nakao et al., 2007). Similarly Hajialilo et al, (2012) 

stated that G1-G3 genotypes are more prevalent in buffaloes in Asia than any other 

intermediate host. In a recent study in western Iran, the common sheep strain/G1 is 

predominant genotype circulating in the livestock (Kheirandish et al., 2017). In 

another study, in North Khorasan Province of Iran, revealed the presence of G1 as 

dominant genotype followed by G3 genotype of E. granulosus and Echinococcus 

canadenesis (Salehi et al., 2018). Similarly, in North of Iraq, study showed sheep 

strain (G1) is more common followed by G3 genotype (Hammad et al., 2018). 

Similarly another study in Maharashtra and adjoining areas in Western India declared 

that the predominant genotype was G3 (63%) subsequently followed by G5 (19.56%), 

the G1 (13%) and the G2 (4.34%) genotype (Singh et al., 2012). According to 

systematic review, in total 2952 intermediate and definitive hosts, the most common 

genotype was G1 (92.75%) and G6 (4.53%) in livestock, followed by  G3 (2.43%) in 

all intermediate and definitive hosts, G7 (0.2%) in sheep and goat while G2 (0.06%) 

in carnivores (Khademvatan et al., 2019). According to another study, G1-3 complex 

was found in all intermediate hosts (Sharbatkhori et al., 2016).  

In this study, all sample isolates from each district, make a strongly sustained 

clade of G3 genotype sequences, these results might have strong epidemiological 

significance and influence on Pakistan particularly Khyber Pukhtunkhwa’s domestic 

animals as well as in public community. KPK province shares the border with the 

neighboring country of Afghanistan having the CE cases (Khan et al., 2018e). 

Genotyping would have an important step in control of CE in Pakistan, because of 
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very low knowledge in this area regarding CE (Sumbal et al., 2018) and all other 

provinces (Khan et al., 2018f) of Pakistan It is need of great attention to evaluate 

important molecular approaches for evaluation of all genotypic variants related to CE. 

CE is continued to be a major health problem in many countries and declared 

as emerging and re-emerging infection, despite of some progress in control of CE 

(Moro and Schantz., 2009). Surgery is still considered as the most effective treatment, 

however many drugs are being used for treatment but the problem is, metabolites of 

certain drugs are potentially toxic in some aspects. There is a need of natural 

treatment and therapies, instead of synthetic drugs that cause severe complications. To 

date many scolicidal drugs have been reported but there has been no ideal drug having 

effectiveness as well as safeness (Zhang et al., 2003). Intense side effect of hypertonic 

saline, silver nitrate, cetrimide, ethyle alcohol and albendazoe sulfoxide at some 

concentrations are also documented (Moazeni et al., 2012). The viability of 

protoscolices is mandatory for in-vitro and in-vivo study, which can be access by use 

of different vital as well as avital stains i.e. neutral red, Geimsa stain, Zeil Neilson, 

eosin, methylene blue and Trypane blue (Yildirim et al., 2007). In current study 0.1% 

stain was used for staining o get access the viability of protoscolices. The non-viable 

protoscolices were appear red in color with eosin dye while viable were appear 

colorless. The antimicrobial and antiparasitic potential of many plants have already 

been well explored against wide range of harmful microbes and parasites, by using 

diverse procedures. The current study shows that B. vulgaris indicate highest activity 

against viability of protoscolices, followed by B. wallichiana, E. heliscopia at 

10mg/ml, 30mg/ml and 50mg/ml after exposure of 10min, 20min and 30min. Similar 

considerable attention to alternative therapies, particularly using natural sources 

derived compounds for the treatment of hydatid disease, previously many studies 

related to the current study have been reported, including in-vitro scolicidal effect of 

aqueous extract of Olea europaea, S. (Zibaei et al., 2012), Z. multiflora (Moazeni and 

Roozitalab, 2011), S. ebulus (Gholami et al., 2013), Z. offocinale (Lakshmi and 

Sudhakar, 2010), Musk (Kamil et al., 2016). As parasitic species are becoming more 

resistant therefore new alternative treatment is extremely important in today’s 

situation. There is an urgent need for natural treatment and therapies, instead of 

synthetic drugs that cause severe complications (Harris et al., 2000). Many other 

studies related to our findings were documented previously. Barzinji et al., 2009 
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reported administration of extracts in white mice both orally and intraperitoneally, 

induce an inhibitory effect on secondary hydatid cysts development. Similarly in 

another study showed the marked effect of Sophora moorcroftiana + albendazole that 

reduced cyst weight and by structural cyst changes. In addition, another in-vivo study 

showed, the efficiency of albendazole emulsified with 30% soyabean oil reduces the 

size of the hydatid cyst (Shuhua et al., 2002). Moreover some reports indicated that 

splenomegaly occur when infected with hydatid cysts (Macsween and Whaley, 1992). 

In current study phytochemical analysis of selected medicinal plants has been 

carried our qualitatively and quantitatively. Qualitative phytochemical analysis shows 

presence of active compounds including alkaloids, flavonoids, phenols, tannins and 

saponins. B. vulgaris shows highest quantity of alkaloids (0.107±0.001), flavonoids 

(4.697±0.135), phenol (0.207±0.004), tannins (2.123±0.025) and saponins 

(0.156±0.041), thus showing highest efficacy against viability of protoscolices. All 

these classes of compounds have good antioxidant potential. The mechanism of action 

of flavonoids is through chelation and its effect on membrane permeability as well as 

act on membrane bound enzymes (Li et al., 2015). The phenolic compounds are also 

very important due to their hydroxyl group confer scavenging ability. Similarly, 

saponins have antimicrobial activity and are less toxic to mammals. Saponins are 

highly used as mild detergent, and for staining of intracellular histochemistry to allow 

antibody access to intracellular proteins. In addition, alkaloids are also proved useful 

for antibacterial and antidiabetic properties. 

Majority of the studies conducted on the structure, antigenic characteristics, 

treatment and epidemiological aspects of hydatid cysts but there is little knowledge of 

the composition of hydatid cyst fluid. Biochemical ingredients have an important role 

in metabolism, immunology and physiology of CE (Sheriff et al., 2001). A study on 

biochemical properties of HCF demonstrated that amount of Ca and Mg was more in 

protoscolices and the Cl and Na were more in HCF, which is responsible for the 

formation of calcareous bodies in the HCF and prevents its acidity. Analysis of the 

biochemical composition of cyst is important for identification of various strains of E. 

granulosus. In present study quantitative differences in the level of glucose, 

potassium, proteins, cholesterol and triglycerides were found in control group, in 

comparison with other cysts that are treated with different alcoholic extracts of 

selected medicinal plants with the highest efficacy. It was observed that there was 
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decrease in all studied biochemical compounds in HCF when treated with alcoholic 

extracts including Berberis vulgaris (BV+HCF), Buxus Wallichiana (BW+HCF), 

Euphorbia hirta (Ehi+HCF) that might be due to the presence of an active compound 

in plant extracts. 
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CHAPTER 06 

CONCLUSION 

 First and foremost, the present study results showed the prevalence of CE in 

domestic animals in Khyber Pakhtunkhwa, province of Pakistan. This is a sign 

that this infection will continue to be of medical and veterinary importance in 

both human and livestock. The study also brought some key factors involved 

in the transmission which can be summarized as follows: a close association 

between dogs and livestock, especially in grazing area, lack of health 

education, easy access of dog to offal that may be infected with E. granulosus, 

no inspection of the house slaughtering, feeding of dogs with raw offal, 

drinking of contaminated water, presence of large number of dogs, dogs being 

never dewormed, and presence of fertile and viable cysts.  

 E. granulosus genotype (G3) circulating in intermediate host in Khyber 

Pakhtunkhwa province of Pakistan was here updated. G3 genotype was found 

the most common genotype in all examined hosts. Although this study has 

provided the glimpse of genotype of E. granulosus in Khyber Pakhtunkhwa 

province, active surveillance is required to determine the distribution and 

prevalence of E. granulosus and to identify the genotypes/strains circulating in 

different regions of Pakistan.  

 It is concluded that three of the selected medicinal plants including Buxus 

Wallichiana, Berberis vulgaris and Euphorbia heliscopia shows 

antiprotoscolices potential against protoscolices of E. granulosus in both in-

vitro and in-vivo model. Biochemical analysis suggests that these plants can be 

used as complementary treatment after investigation on clinical trials in human 

population. 
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CHAPTER 07 

RECOMMENDATIONS 

 With regards to high prevalence of CE, one health solution is strongly 

recommended for the risks posed by this parasite. Effective precautions should 

be adopted for controlling the risks and factors related to the transmission and 

spread of the disease. Applying strict measures on the offal disposal in abattoir 

will certainly reduce the transmission 

 Although this study has provided the glimpse of genotype of E. granulosus in 

Khyber Pakhtunkhwa province, however further studies covering a large 

number of isolates might be necessary to investigate if there are other 

genotypes in the hydatid cyst population in this region of Pakistan. This will 

surely identify the zoonotic risks of CE and other possible sources of human 

and animal transmission in developing countries like Pakistan, where livestock 

are closely associated with the human community.  

 These findings suggest that all these investigated plants could be a potential 

and promising source of antiprotoscolices effect; however the mechanism by 

which plant extracts killed protoscolices and also their safety for living cells 

are unclear and needed to be more investigated. 
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Title: Epidemiology of Hydatid Disease in dogs and domestic livestock 

in different localities of KP, Pakistan. 

Questionnaire 

The researcher is conducting this research study on the above mentioned topic as a 

part of her Ph.D. Degree in Zoology under the supervision of Dr. Sadaf Niaz (P.hD.), 

Assistant Professor, Department of Zoology, Abdul Wali Khan University, Mardan. 

The researcher selected the Prevalence of Hydatid disease in dogs and livestock in 

different areas of KP, Pakistan. You are requested to read the questionnaire carefully. 

Your consideration to fill the questionnaire will be highly appreciated. This is an 

intellectual journey with no other intensions in mind. Confidentiality and secrecy of 

the respondents will be ensured. 

A. RESPONDENT DETAILS:  Respondent No.____________________ 

A1. Name: ______________________________________(Optional)  

A2. Age:  

(1) 18-25 Years       (2) 26-33 Years       (3) 34-40 Years    (4) Above 

40 Years 

A3. Sex: 

 (1) Male (2) Female 

A4. Position in the household:  

(1) Head of the Family (2) Dependent member in the Family 

A5.Area of residence:   

 (1) Rural (2) Urban 

A6.Family Type:    

(1) Nuclear (2) Joint (3) Extended 

A7. Highest education level in the household:  

(1) Matriculation (2) F.A/FSc (3) BA/BSc (4) MA/MSc/BS 

Hons (5) Any Other/none (Religious Education/Technical Education) 

A8.Occupation:  

(1)Farmer (2) Govt/Pvt Servant 

A9. Monthly average income (in Rupees):  

(1) Below 15,000 (2) 15,000-30,000 (3) 30,000-45,000 

(4) Above 45000 

A10:  Experience with livestock farming (in years). 

(1) 1-5 years  (2) 6-10 years (3) 11-15 years (4) 16-20 

years (5) Above 20 years 

B. HOUSEHOLD DESCRIPTION 

B1. Household area: 

(1) Urban   (2) Rural 

B2. Are you a migrant or a refugee? 

(1) Yes   (2) No 

B3. Number of members of the household: 

(1) Below 5   (2) 5   (3) Above 5 
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B4. Do you Keep Dog in House?  

(1) Yes  (2) No 

B5: No of Dog(s). 

(1) 1  (2) More than 1 

B6. Living room of the Dog(s) 

            (1)Inside House (2) Within the livestock Compound(3)Any other/Out 

side home 

B7: How you keep the dog(s)? 

(1) Free range  (2) Housed  (3) tied 

B8: How do the dogs leave the house premises? 

(1) Accompanied (2) Occasionally accompanied  (3) never 

accompanied 

B9: Reason for keeping dogs 

(1)Hunting   (2) Watch dog (3)Companion (4) No specific reason 

B10: Approximate ages (months) 

(1) 0-6  (2) 7 -11 (3) >12 

B11: Sex of your dog (s) 

(1) Male  (2) Female (3) Both 

B12: Are there stray dogs in your community? 

(1) Yes   (2) No 

B13: Other species of animals kept 

(1) Goats (2) Sheep  (3) buffaloes (4) cattle (5)more than on 

type 

B14: Do you have proper drainage system in your area? 

(1) Yes  (2) No 

B15: Do you have proper disposal system for animal wastes? 

(1) Yes  (2) No 

B16: How do you feel that the cleanliness in your local environment? 

(1) Good  (2) OK  (3) Bad  (4) V. 

Good 

B17:What kind of wastes do you find in your local environment? 

(1) Human feces  (2) Animal feces (3)stagnation of wastes (4)all of 

these 

B18: After cleaning the house, what you do the waste materials? 

(1) throw on the streets   (2) throw outside the house  (3) keep it in the 

dustbin (4)keep it in the garden 

B19: How the waste materials are collected?  

(1)Both disposable and non-disposable wastes are collected in one 

dustbin  

(2) Different dust bins are used to collect disposable and non-

disposable wastes 

(3) No dust bin is available in the street 

(4) Waste materials are collected from the house 

C. POSSIBLE TRANSMISSION FACTORS 
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C1: Do you dog(s) consume offal?  

(1) Yes   (2)No 

C2: If yes, how is the offal prepared?  

(1) Boiled  (2) Fried  (3) Roasted  (4) Raw  (5)Others  

C3: Have you slaughtered any livestock at home in the last 12 months? 

(1) Yes  (2) No 

C4: Where did you perform your slaughter in EidulAzha? 

(1) House (2) Street  (3) nearby  (4) Any other 

C5: Is there a slaughter house nearby? 

(1) Yes  (2) No 

C6: If “Yes”, is the meat inspected done by a meat inspector?  

(1) Yes  (2) No 

C7: What do you do with livestock that die on their own? 

(1) Bury   (2) burn  (3) skin and eat/sell 

C8: What do you do with offal of animals that die on their own? 

(1)Bury   (2) burn  (3) skin and eat 

C9:Do your dogs have access to dead carcasses and their offal? 

(1) Yes  (2) No 

C10: Do stray dogs have access to dead carcasses and their offal? 

(1) Yes  (2) No 

C11: Do your dogs go out to pasture with the cattle when the animals are 

being herded? 

(1) Yes  (2) No 

C12: Do your dog hunt small mammals in the bush when they go out? 

(1) Yes  (2) No 

C13:Do your animals graze areas where dogs defecate? 

(1) Yes  (2) No 

C14: Where does your dog usually defecate? 

(1) Within the house  (2) Within/ Outside house premises 

(3)Anywhere 

C15:Do children play with dogs? 

(1) Yes  (2) No 

C16: Are your dog’s ever treated by veterinary staff when they are sick? 

(1) Yes  (2)No  (3) Sometimes 

C17: Have your dog’s ever been de-wormed?  

(1) Yes  (2) No 

C18: If Yes when and how often? 

(1) <12 months  (2) >12 months 

C19: Source of drinking water? 

(1) River  (2) Borehole (3) Well  (4) Others 

C20: Where will you keep the water and cooked food? 

(1)Open environment  (2) Protected environment 

(3) Semi protected environment (4) either (a) (b)or(c) 
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D. AWARENESS OF HYDATIDOSIS IN MAN 

D1. Are you aware of possible diseases/ conditions that are caused by dogs? 

(1) Rabies  (2) Wounds from dog bite  (3)Scabies (4) Worms (5) 

Dysentery (6) Other bacterial/viral infections  (7) Many of the diseases

  

D2. Have you ever heard of tapeworm infections in humans? 

(1)Yes  (2)No 

D3. Have you heard or met anyone who has been diagnosed with a cyst at any 

hospital in the village/ your household/yourself? 

(1)Yes  (2) No 

D4. How does one know that he/she has a cyst? 

(1) From people  (2) Personal Observation 

D5. Dou you know how people can acquire a cystic infection? 

(1) Yes  (2) No 

D6. What should people with cysts infection do? 

(1) Go to the hospital  (2) Use traditional medicine  (3) Do nothing 

D7. Have you heard of anyone saying or complaining of the following 

diseases in the village? 

(1) Skin nodules (2)Chronic cough  (3)Ascites  (4) 

Madness (5)Many of these 

D8. Have taken any de-wormer in the past one year 

(1) Yes  (2) No 

D9: When you are sick, what did you do? 

(1) go to the doctor  (2) self-medicated (3)do nothing 

D10: Did you properly take medicine recommended by the doctor? 

(1) Yes  (2) No   (c) Sometime 

D11: Do you have a qualified Doctor in your Area? 

(1) Yes  (2) No 

D12: Do you have a well-equipped laboratory in your area, for different 

diagnostic tests in livestock and human? 

(1)Yes  (2) No  (3) Yes, but far away 

E. AWARENESS OF ECHINOCOCCOSIS IN DOGS AND LIVESTOCK 

E1: Have you observed “proglottids” (Echinococcus) in dog stool? 

(1) Yes  (2) No 

E2: If “YES”, do you know what these “proglottids” are? 

(1)Yes  (2) No 

E3: If “YES”, do you know how a dog acquires this infection? 

(1)Yes  (2) No 

E4: When you see the “proglottids’ in the dog stool; 

(1) Do you de-worm the dog? (Y/N)  (2) Do you play with the dog? 

(Y/N) 
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E5: Have you observed cysts in the abdominal viscera of slaughtered 

livestock? 

(1)Yes  (2) No 

E6: Which organs did you observe these cysts? 

(1) liver (2) lungs  (3) intestine   (4) mixed 

E7: If “YES”, do you know what these “cysts” are? 

(1)Yes  (2) No 

E8: If “YES”, do you know how livestock acquire this infection? 

(1)Yes  (2) No    

 

 

 

 


