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SUMMARY 

The present work is concerned with the determination of blood parameters, 

enzyme levels, blood chemistry and pesticide residues in the blood samples from 

different areas of Karachi in comparison with unexposed persons (i.e., control). Total 

45 persons (exposed to pesticides) were taken in this study to assay the pesticides 

residues in their blood and also observed the morphological and chemical changes in 

the blood of affected persons. From 45 persons, only 20 persons were found positive 

and included in the study. Out of ten (10) standard pesticides five differentpesticides 

were identified in the blood of exposed persons such as cypermethrin, deltamethrin, 

polytrin-C, malathion and permethrin. The other standard pesticides such as DDE, 

DDT, match, diazinon and monocrotophos were not detected. In addition blood 

samples were also collected from ten (10) normal persons (not exposed to pesticides) 

for the determination of blood parameters, enzymes levels and blood chemistry. 

Regarding blood parameters approximately all the blood samples had 

significant variations i.e., (increase or decrease level) possibly due to the cumulative 

effect of pesticide residues e.g., Majid a young male aged 25 years had been exposed 

to pesticides for long time and therefore his TLC and platelet counts were found high 

in addition to low levels of RBC count, Hb, Hct and MCH which probably due to the 

excessive secretion of enzymes. Similarly, Ghulam Hussain another young male 

person aged only 08 years had low levels of RBC, Hb, Hct, platelet, MCV and MCH, 

which may be due to toxic effects of pesticides. 

In differential leukocyte count (DLC), granulocyte count was found in lower 

limits in 40 samples and showed normal limits in 05 samples. Lymphocyte count was 
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found high in 31 samples. Low limit of lymphocyte was not found in any person. 

Similarly, monocyte count was found in high limits in 38 samples. Low monocyte 

count was not noted in any sample and the rest of the samples had normal limits of 

monocyte. 

Positive effects of pesticide residues were also observed on the enzyme levels. 

Regarding enzyme levels GPT, ALP, and ɣ - GT had higher levels in maximum 

number of samples. Cholinesterase was found high in 6 samples out of 45 samples 

and the highest was found in case of Farhan and Abdul Rahmanwhere as low limit of 

cholinesterase was noted in 15 samples out of total samples which may due to 

prolonged exposure of pesticides. GPT was found in high limits in all the samples. 

Also ɣ - GT and ALP found high in all the samples. 

Effect of pesticide residues were also observed on the blood chemistry. 

Regarding total bilirubin only one sample showed normal limit. The rest of the 

samples had raised total bilirubin and the highest was found in Javed a young male 

person aged 12 years. Similarly, in case of bilirubin direct all the blood samples 

showed increased level. 

The standard chromatograms of 10 different pesticides such as match, 

cypermethrin, deltamethrin, polytrin-C, diazinon, DDE, monocrotophos, DDT, 

malathion and permethrin were prepared on HPLC and their retention time (RT) was 

noted. Calculation was done for the quantity of pesticides residues from the peaks of 

chromatograms. 

Regarding pesticide residues, out of total 45 samples, only 20 persons were 

found positive for residues. The quantity of pesticide was determined by comparing 
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the peak area of the standard pesticide with the sample peaks. After analysis, it was 

found that out of 20 samples deltamethrin and cypermethrin were found in noticeable 

amount in 6 samples. Also polytrin-C, malathion and permethrin were found in 2, 1 

and 5 samples respectively. The pesticides such as match, diazinon, DDT and 

monocrotophoswere not detected in any sample. 
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INTRODUCTION 

There are various compounds which are hazardous for human health. These 

hazardous compounds are pesticides, persistent organic compounds (POPs), 

xenobiotics including dioxins and furans, polychlorinated biphenyls and many other 

industrial wastes. Among them pesticide is one of the most extensively used chemical 

product to control agricultural pests. Though some pesticides can be beneficial in 

decreasing the population of harmful or destructive insects, while other can be 

responsible for damaging to the environment and can cause serious disturbances. 

Human can also be adversely affected by pesticides and this can cause mechanical 

and chemical changes in the people that change their life style according to the 

situation. 

Pesticides are considered as any substance or mixture of substances intended 

for preventing, destroying or controlling any pest, including vectors of human or 

animal diseases, unwanted species of plants or animals causing harm during or after 

exposure to pesticides otherwise it will interfering with the production, processing 

storage or marketing of food, agricultural commodities, weed and wood products or 

animal food stuffs which may be administered to animals for  the control of insects, 

arachnids or other pests in their bodies (FAO, 1986). Pesticides are substances with 

very different characteristics and designed to kill a great variety of undesirable 

organism for human. They are toxic substances where application should be 

controlled because their indiscriminate use and abuse constitute a risk to human 

health. 
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Exposure to pesticide is one of the most important occupational risk among 

farmers in developing countries (Wesseling et al. 2001; Konradsen et al. 2003; 

Coronado et al. 2004). Occupational exposure to pesticide is of great interest in order 

to identify the hazards of pesticide use and the establishment of safe methods of 

pesticides handling. This is because pesticides misuse in various sectors of agriculture 

and this is the reason that misuse has been associated with various health problems 

and environmental contamination throughout the world (Soares et al. 2003; Mancini 

et al. 2005; Remor et al. 2009) 

A major factor of pesticides contamination or poisoning in developing 

countries is the unsafe use or misuse of pesticides. Elements of unsafe use of 

pesticides have been identified by pesticides toxicity, lack of attention to safety 

precautions, environmental hazards, information about first aid and antidotes given on 

the label of container. The use of faulty spraying equipments, lack of proper 

maintenance of spraying equipments, lack of the use of protective gear and 

appropriate clothing during the handling of pesticides are the important factor of 

causing contamination (Hurtig et al. 2003; Damalas et al. 2006a, 2006b; Ajayi and 

Akinnifesi, 2008; Chalermphol and Shivakoti, 2009; Plianbangchang et al. 2009; 

Sosan and Akingbohungbe, 2009). Research has often emphasized the need to 

increase the awareness of the farmers of persons handling pesticides about the 

consequences of unsafe pesticide use and the importance of communication and 

education programs for aiming the reduction of risk (Ibitayo, 2006; Hashemi et al. 

2008; Oluwole and Cheke, 2009; Sosan and Akingboungbe, 2009; Damala and 

Hashemi, 2010). Severity of hazards, posted by a pesticide depends on its toxicity, 

route of exposure whether oral, inhalation and the extent of exposure. Short term 
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exposure to high doses can cause irritation of the skin, eyes, nose and throat, difficulty 

in breathing, impaired functioning of lungs, gastric discomfort and possible changes 

in the liver and kidneys. Both short term and long term can also affect the nervous 

system. 

Keeping the adverse effects in priority, there is a strong public pressure to 

reduce their use as they are hazardous in causing various problems like pesticide 

pollution resistance in pests and accumulation of pesticides residues in the body of 

animals and human beings. On this basis, the developed countries prefer the use of 

phytopesticides and hormonal pesticides under IPM program (Integrated Pest 

Management) to avoid any risk to human health. 

In view of these, each year number of publications appears on hepatitis and 

dysfunction of liver. Some of them are reported here. Grimmett et al. (1996) reported 

the incidence of renal failure and liver dysfunction due to the exposure of Thiodan. 

Omea et al., (2000) also reported the case of hepatitis and liver damage in female 

workers exposed to 2, 2-dichloro – 1 1, 1 trifluroethance which is responsible for 

acute hepatitis in man. Sia et al. (2002) observed the incidence of hepatitis and other 

liver diseases in the workers of oil refinery. Maroni and Fanetti (2006) assessed the 

functional status of liver in relation to hepatitis in the workers exposed with vinyl 

chloride. Amr et al. (2007) studies the follow up cases of hepatitis in the formulators 

of pesticide workers. Goh and Goon (2008) also reported the cases of hepatitis caused 

by the exposure of trichloroethylene. Binukumar et al., (2010) monitored the toxicity 

and dysfunction of liver as well as the status of liver enzyme in the persons exposed 

with organchlorine toxicity of Wister rat liver due to delidrin. Barkat et. al. (2013) 

reported the distribution and ecological risk of organochlorine pesticides and 
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polychlorinated biphenyls in sediments from the Mediterranean costal environment of 

Egypt. Jana et al. (2014) also determines the polychlorinated biphenyls and selected 

organochlorine pesticides in the serum of Slovak population from industrial and non-

industrial areas. Similarly, Li et al. (2015) conducted the meta-analysis of two cohorts 

to re-evaluate the effects of polychlorinated biphenyls (PCBs) and polychlorinated 

dibenzofurans (PCDFs) of major causes of mortality.  

In Pakistan, Tahir et al. (2001) assessed the toxicity of pesticide among cotton 

pickers of Bhawalpur and Multan. Yousuf et al. (2004) also examined the status of 

toxicity in the cotton pickers of three villages of Tehsil Tanliwal – Punjab. Mehboob 

et al. (2012) determined the pesticides residues in the breast milk and observed the 

dysfunction of various organs and disturbances in liver and kidney in particular.  

Many researchers also tried correlate various enzymes and blood parameters 

with the harmful effects of pesticides. Rees et al. (1993) determined the activity of 

liver enzymes AST and γ-GT in persons working in paint industries. Remor et al. 

(2009) investigated the hematological parameters, lipid profile and DNA damage due 

to pesticide exposure. Patil et al. (2009) also determined the level of liver enzymes, 

blood parameters as well as the activity of cholinesterase in pesticide exposed 

workers. Khan et al. (2010) monitored the toxicity of pesticides in the workers of 

chemical industries of Punjab and examined the status if liver and kidney biomarkers, 

plasma cholinesterase and correlate with the different parameters of blood in these 

workers. Tahir and Anwar (2012) evaluated the exposure of pesticides in female 

workers and assessed their effects on liver enzymes, urea, creatinine, bilirubin, total 

proteins and blood parameters in these persons.   
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In view of these hazardous effects, present work was undertaken for the 

harmful effects of pesticides particularly in persons belonging from Karachi region. 

These persons are living in highly polluted area where they are handling pesticide 

without any safety and are using fruits, vegetables, water and other contaminated 

products that grow on contaminated soil or by spraying pesticides in them. These are 

main factors of causing many diseases in human particularly the induction of jaundice 

and other hepatic disorders. It is therefore suggested that the common people should 

be educated to the use phytopesticides instead of synthetic pesticides by the regulatory 

authorities and this was the main purpose of this study. 
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REVIEWS OF LITERATURE 

Long et al. (1969) collected random serum samples of one hundred and fifty 

five farm workers and studied it with respect to use of insecticides and to farming 

habits and products. They found a considerable difference between the groups that use 

high and low insecticides with respect to time values of prothrombin, Hct and Hb and 

observed considerable correlation between aldrin use and the values of blood sample 

uric acid; atrazin use and bilirubin, values of one minute and thirty minutes; BHC and 

chlorinated hydrocarbon residues in total blood; benzene hexachloride use and values 

of urinary creatinine; and values of serum albumin and 2, 4- dichlorophenoxy acetic 

acid herbicides use for the group of high pesticide users and also observed 

considerable correlation between the serum uric acid and bilirubin one minute values 

and the total pesticide used by the high pesticide user group. They reported a 

considerable negative correlation existence with respect to the RBC’s sedimentation 

rates and narrated no considerable correlation was observed for the low pesticide 

users group. They concluded that the blood concentrations of pesticide residues are 

not proportionate to the levels of exposure.  

Cole et al. (1970) judged similarities and dissimilarities of excretion of 

radioactivity from radiolabeled dieldrin and endrin, chlorinated hydrocarbon 

pesticides stereoisomers, in isolated perfused rat liver, whole rats and bile- fistula rats. 

For this purpose they gave intravenous doses (250µg/Kg) of dieldrin -14C or endrin -

14C to with or without bile fistulas Holtzman rats and daily collected their feces and 

urine as well as collected their bile at one, three, six and twenty four hours and daily 

thereafter. They narrated that the rats maintained for five to seven days, and after that 
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they sacrificed. They experimented isolated, perfused liver of rats with radiolabeled 

pesticides in the pefusates (3 or 0.3µg/ml) and collected theirbile and pefusated 

samples hourly, while the liver samples were collected at the end of four to six hour 

experiment. Liquid scintillation counting was used for measuring radioactivity in all 

carcasses, liver tissues, bile, pefusates and excreta. They observed that 90% of the 

extracred activity occurs in the feces of intact animal and in the bile of fistula anumal. 

They also noted that the daily cumulative excretion of radioactive dieldrin -C14 is 

comparatively less than that of endrin -C14 in the isolated perfused rats. Inaddition, 

they also described that more rapid excretion of bile can help in determining the more 

rapid fecal elimination ofn endrin as well as some other factors that they keep out a 

major factor they keep out sequestration of fatty tissues and absorption of intestine 

and identified the liver as the origin of the difference. In the last they concluded that 

these findings showed that the greater dieldrin is stored in the animal’s body fat. 

Guilbault et al. (1970) investigated the effect of 12 different insecticides, 

including organochloride, compounds of organophosphorus and carbamates, on liver 

enzymes isolated from sheep, pig, pigeon, rabbit and chicken. They narrated that the 

organophosphorus insecticides methyl parathion, dichlorovos, TDS and paraxon 

inhibited ChE enzyme at very low concentration while chlorinated insecticides did not 

inhibited any of these enzymes while sevin inhibited ChE of pigeon and sheep livers 

only. They concluded that some selectivity of the enzyme system for the 

determination of insecticides is possible. 

Claude et al. (1975) assessed the poisonous effect of insecticide aramite in 

primary liver carcinogenesis. During fifty six weeks, 5000 mg/kg of aramite 

containing diet was fed to Wistar rats and after treatment anatomo-pathological 
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examination were made and malignant proliferation of the liver tissue was observed in 

all the surviving rats and in some cases of biliary ducts. They narrated that, in the 

past, in agriculture aramite proposed as acaricide, can thus be regarded as a model 

substance for induction of malignant hepatic tumors.  

Takahashi et al. (1976) determined the level of Gamma mobility C-reactive 

protein in the blood serum of pesticides occupationally exposed persons as well as 

unexposed persons as a control along with the determination of protein in serum and 

other tests of enzymes and biochemistry. They reported that those subjects who 

chronically come in contact to pentachlorophenol and dieldrin revealed considerably 

higher CPR prevalence as compare to those subjects who did not come in contact. 

Additionally, they determined the subjects who come in contact to pentachlorophenol 

showed significantly increased level of creatine phosphokinase and bilirubin total, 

even if the levels were within limits. They narrated that their findings suggested that 

the pentachlorophenol chronic contact be permitted to have been responsible for the 

difference in the CPR prevalence between the control groups and pentachlorophenol.   

Deichmann and MacDonald (1977) conducted a study to find liver cancer 

deaths due to organochlorine pesticides in the United States, 1930–1972 and revealed 

that the primary target organ is the liver that absorbed toxic doses of organochlorine 

pesticides for prolonged periods therefore, their presentation core targeted the liver. 

Since investigation in their laboratory have been related primarily with dieldrin, aldrin 

and DDT and gave primary consideration to these compounds. 

Adachi et al. (1978) reported the death of 2 patients with severe respiratory 

distress because of the exposure of Paraquat poisoning and narrated that they had 
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complained clinically, dysfunction of liver, lungs distress and kidney failures which 

was the main features of Paraquat poisoning. By microscopic studies of these organs 

they reported that, alveolar fibrosis, hemorrhage, edema and inflammatory cell 

infiltration are present in their lungs tissues while toxic liver injury was seen in their 

liver tissues. They explained multiple fibrin thrombi in many organs suggested the 

association of intravascular coagulation syndrome, which has not been described yet.  

Carrella et al. (1978) examined excretion of urinary d-glucaric acid during 

acute hepatitis in mankind. They determined the excretion of urinary d-glucaric acid 

in forty nine patients suffering with acute hepatitis. At the initial stage of study they 

recorded very increased levels of SGPT and SGOT i.e., 954 I.U.± 61se and 589 I.U.± 

41se respectively, while observed level of bilirubin was 8410 µg/100 ml±0.76se and 

3.7 folds increased d-glucaric acid (37.13 mol/day ± 3. 08se vs. 9.91 mol/day ± 1. 

18se in normal controls) in the acute hepatitis patients.  They also observed 

considerable reduction in SGPT, SGOT and bilirubin i.e., SGPT 185 I.U.± 30se, 

SGOT 89 I.U.± 14se and serum bilirubin 1.05 mg/ 100 ml±0.20se and considerable 

increase in the d-glucaric acid during the recovery of hepatitis. They narrated that the 

increase of d-glucaric acid in hepatitis remains undefined while the observation of 

their study support the conclusion that the induction of microsomal enzymes of liver 

may not reflected by the elevation of  d-glucaric acid.    

Golbs et al. (1978) orally administrated pesticides Lindane, Carbaryl, 

Parathion-methyl and their combinations to rats and investigated the activity of 

enzymes SGPT, ALP, SGOT, SGPT and ChE and found the increase of SGOT-

activity in all groups. They had seen the effect of this rise on muscle, liver and/or 
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heart and observed the considerably low activity of ChE in the mixture of Carbaryl/ 

Lindane, Lindane/ parathion-methyl and Parathion-methyl/ carbaryl. 

Mahon et al. (1978) treated some rats to gaseous CCl4, two times in a week, in 

2.5 months, to induce liver cirrhosis. At the same time, they also administrated with 

chlordane 0.1 mg/kg per day to some animals 2 times in a week upto 2.5 months and 

observed that the half rats in each group were sacrificed upto 2.5 months while the 

rest of the rats administrated with chlordane further 2.5 months. They observed 

disease progress by estimating the concentration of ALP and SGPT on the weekly 

basis and take off livers from sacrificed rats at ten weeks and twenty weeks and 

histopathologically studied it and examin the liver lipid, cytochrome P450 content, 

microsomal protein and where applicable, tissue content of oxychlordane (chlordane 

stable metabolite). They found a considerable decrease in the level of hepatic lipid 

and microsomal protein than the control after the 2.5 months administration of dual 

treatment of chlordane and carbon tetrachloride. After five months they found 

considerable changes of hepatic cytochrome P450 and oxychlordane amount of liver 

(p<0.05) in treated rats as compared to control rats and when examined 

histopathologically, it showed a alternation as compared to the control rats while in 

the treated rats they observed high negative correlation (r=-0.8) between the content 

of oxychlordane and hepatic necrosis. They also reported that liver can perform their 

functions normally and rapidly by the continuous administration of chlordane after the 

exposure of carbon-tetrachloride.  

Morgan and Lin (1978) observed the alternation in biochemical and 

hematological parameters induced by organochlorine pesticides. For this purpose they 

studied the blood of one thousand and forty nine unexposed subjects and two 



 

11 

thousand six hundred and twenty occupationally exposed persons and identified 

dissimilarity in the serum pesticide content in association with age, geography and 

professional pesticide exposure. They observed very little differences in biochemical 

and hematological parameters in term of broad occupational categories as well as 

suggested that the association between blood residues of organochlorine pesticides 

and various biochemical tests showed organochlorine subtle effect on the function of 

the liver.   

Sugár et al. (1979) explored the role of pesticides in hepatocarcinogenesis in 

Swiss mice by the herbicide TCPE. They tested TCPE containing different amounts 

of TCDD and reported that in male mice TCPE caused to hepatic tumors but no effect 

was observed on the hepatic tumors by TCDD. They narrated that the presence of 

hepatic tumors was shown to be dose dependent and there was no association between 

the activities of aryl hydrocarbon hydroxylase and biphenyl 2–hydroxylase induction 

and in vivo carcinogenicity.  

Ullmann et al. (1979) surveyed a surveillance program of ChE during the 

pesticides seasonal aerial application on cotton, and conducted the adherence of the 

safety measures related to the pesticides. Due to the handling of the pesticides they 

narrated no cases of poisoning or ill health amongst the aircraft engineer, 

entomologists and pilots were observed while only few landing strip workmen and 

ground personnel showed temporarily decrease ChE levels while take part in this 

program.  

Petkova and Iordanova (1980) assessed the professional chronic combined 

effects of pesticides among the group of seventy four workers. For this purpose they 
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took their blood samples and monitored the activities of some enzymes HE, GPT, 

GGTP, AP, and OCT and reported that the exposure of pesticide is responsible for 

enzymatic change. They also observed considerable elevation in the activities of 

OCT, GOT and GPT and decrease in HE statistically. Similar to this, they found 

insignificant decrease of GGTP and AP activities as compare to the control group. 

They described the relationship between the changes in enzymes and hepatic function 

and suggested the implication of toxic factor in the development of these changes.  

Bhatnagar et al. (1982) analyzed biochemical parameters of clinical 

importance amongst the workers of pesticides factories. For this purpose they took 

blood samples of seventy five factory workers in Agra division, India and observed 

considerable reduction in the level of SChE activity in seventy five percent workers. 

According to them most of the workers showed increase in the level of serum 

cholesterol, SGOT and phospholipid activities while several workers showed below 

average urea and blood sugar values and fifty two subjects were complained about 

general toxic symptoms. In this connection they tried to correlate serum biochemical 

parameters with clinical manifestation by this study.  

Procianoy and Schvartsman (1982) estimated serum DDT levels indentified as 

pp'DDE, op'DDT and pp'DDT in 3 groups of urban non-occupationally exposed 

persons living in Sã Paulo. They reported, the serum DDT levels were above the ones 

previously reported in the literature and adult female individual presented the highest 

levels. They also reported that the collected data from the newborn group showed 

limited placental transfer with preservation of the relation pp'DDE/pp'DDT present in 

the maternal blood. They concluded that the relative elevation in the proportion of 

pp'DDT in young female children revealed recent exposure and recorded the high 
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serum levels of DDT and its compounds in the group of non- occupationally exposed 

subjects that seems to indicate heavy contamination of the human food-chain. 

Dikshith and Raizada (1983) estimated effect of CCl4 pretreated rats to 

endosulfan, carbaryl and phosphamidon. They orally administrated carbon 

tetrachloride (0.0005 l/kg/day) daily upto fifteen days, followed by endosulfan (0.002 

and 0.004 g/kg/d), carbaryl (0.05 and 0.1 g/kg/d) and phosphamidon (0.0005 and 

0.001 g/kg/d) for fifteen days to different groups of male rats that triggered significant 

enzymatic changes in them. Whereas treatment of ccl4 alone for a period of 15 days 

(group 5) elicited altered morphology of hepatocytes and a highly considerable 

elevation in the activities of serum transaminases, alkaline phosphatase, bilirubin 

content and severe hypoglycemia, ccl4-insecticide treatment did not suggest a 

synergistic effect of the two groups of agro industrial chemicals in experimental 

animals. On the contrary, the values of enzymatic activity and blood sugar in ccl4-

insecticide exposed animals were nearer to those of normal. They narrated that after 

treatment of animals with phosphamidon alone (gp4) and the mixture of ccl4-

phosphamidon (gp 10 and 11), observed a considerable inhibition in the brain and 

RBC CHE activity that also supported the absence of ccl4-phosphamidon synergistic 

effect. 

Døssing et al. (1983) presented the cases of intoxication of suspected solvent 

because of organic compound exposure for long time period. They reported that 156 

patients are admitted to hospital, 23 had increased aminotransferase in blood, in these 

13 had no particular reason of this increase and long term exposure to aromatic and 

aliphatic compounds considered to play a toxic role. For finding this, they performed 

their hepatic biopsy and narrated that their tissue study of the liver revealed 
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considerable steatosis in 11 patients and among 6 of these they observed focal 

necrosis. In addition, enlarged portal tracts with fibrosis observed in 6 biopsies while 

liver necrosis was showed only in the persons who came in contact with these organic 

compound recently. In the last they narrated that this descriptive study suggested the 

casual relationship between poisonous hepatic damages and professionally contacts to 

aromatic and aliphatic compounds like toluene, xylene, white spirit and styrene but it 

needs confirmation.   

Døssing and Ranek (1984) reported about 3 persons, came to hospital with the 

complain of jaundice during the period of eighteen months that had developed 2 to 4 

months after starting the work at a chemical plant and narratd that their hepatic 

biopsies revealed centrilobular, hemorrhagic necrosis of hepatic cells. They observed, 

within 6 to eighteen months their pathological alteration has resolved and no any 

damage was observed in other organs. The only subjects who again take up work at 

the chemical plant again developed biochemical and clinical symptoms of falling back 

of liver damage. They also narrated that exposure to toluene, carbon disulphide, 

acrylonitrile and carbon disulphide among others was also observed, but hepatic 

damage may be because of synergistic, liver hazardous reaction mediated through the 

hepatic microsomal enzyme system. They concluded that it was impossible to decide 

which compound was responsible.  

Døssing et al. (1985) reported organic compounds professional exposure may 

be responsible in causing chronic pancreatitis. For this purpose they examined a house 

painter, twenty nine year old, who showed severe chronic exocrine pancreatic 

insufficiency, while other possibilities of chronic pancreatitis could be ignored. They 

explained that previously, he had complain of diarrhoea and abdominal pain which 
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they connected with spray paints exposure followed by mitigation of the sign and 

symptoms during holidays. They concluded that although the connection between 

pancreatic insufficiency and exposure may be a random one and a possible causal 

relation should be further appraisal.  

Lorenz (1985) presented histological liver findings in 22 subjects with long-

term exposure to pesticides who had been employed in agriculture. In addition to 

indicative liver cell changes (lipofuscinosis) and adaptive reactions (endoplasmic 

reticulum hypertrophy), liver cells lesions usually reflective of primary toxic reactions 

(single cell necroses, toxic cell swelling, fatty infiltration of the parenchyma) were 

observed. These occurred in part in combination with an activation of the 

mesenchyma. They suggested that a more precise evaluation of the results will only 

be possible in connection with a thorough analysis of working and environmental 

conditions and clinical and laboratory findings. The exclusion of additional 

exogenous and/or endogenous hepatotoxic factors is essential. 

Lundberg and Håkansson (1985) collected blood samples of forty seven paint 

industry workers and examine the serum activities of liver enzymes AST, ALT, γ-GT 

and carbamyl transferase and compared it with unexposed as control subjects. They 

reported that the subjects were come in contact with the organic solvent mixture of 

industries, of which in most cases xylene was the major one. In last they concluded 

that the liver of the most subjects were normal after the contact of non chlorinated 

solvents while in most of the subjects it seems true even for high exposure for any 

particular period.     
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Hutson and Logan (1986) described a good inverse correlation between the 

acute oral toxicity of chlorfenvinphos and its rate of oxidative detoxification in the 

liver exists for rats, mice, rabbits and dogs. They compared measurements of the rates 

of oxidative metabolism (O-de-ethylation) by in vitro liver preparations from rat, 

rabbit and human. When the results are expressed in terms of cytochrome P450, as 

opposed to microsomal protein, detoxification by the human liver enzyme(s) is almost 

as effective as that by rabbit enzyme(s). They reported that resistance was showed by 

rabbit to the acute insecticide poisoning. 

Kuo (1986) described a reliable and sensitive methodic for the measurement 

of the herbicide Paraquat quantity in the blood. They reported that this method 

involves the formation of dodecyl sulfate-paraquat ion pairs, adsorption of these ion-

pair son XAD-2 resin, and determination of the sensitive derivative spectrum of 

reduced paraquat. Their analytical recovery of paraquat added to serum was about 

86% at concentrations of 0.02-1.0 mg/L and assay sensitivity was 0.005 mg/L, but 

this could be increased two to five fold by using greater volumes (4-10 ml) of 

serum/plasma without encounterring problems of turbidity. According to them thir 

proposed method also avoids interferences from severe jaundice, which generally 

occurs in patients with paraquat poisoning.  

McCunney (1988) presented various effects of trichloroethylene. He observed 

3 workers engaged in degreasing operation in the jewelry industry, shown relatively 

unusual manifestations secondary to exposure to trichloroethylene. They found 

poisonous encephalopathy, carpal spasm and hepatitis among young, healthy subjects 

and presented laboratory and clinical data, including measurement of the 

concentration of urinary trichloroacetic acid. 
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Stehr-Green et al. (1988) collected the blood of forty five dairy farm family 

members who had used contaminated products of undiluted raw milk products. The 

raw milk was contaminated with the remainders of heptachlor pesticide, on the basis 

of fat its concentration was as high as 89.2 ppm. They correlate the findings of serum 

pesticide assays for these exposed persons with results of ninety four unexposed farm 

family members from the identical locality and the observations of Second National 

Health and Nutrition Examination Survey. Considerably higher mean levels of 

metabolites of primary heptachlor had been showed by the exposed group i.e., 

oxychlordane (0.71 +/- 0.8 vs. 0.49 +/- 1.1 parts per billion) and heptachlor epoxide 

(0.84 +/- 1.0 vs. 0.50 +/- 0.9 parts per billion)--than the unexposed group. Among the 

exposed group, 21.2% had increased serum concentration of these same metabolites; 

this rate was considerably higher than the rates in both, the unexposed subjects 

(oxychlordane, 6.3%; heptachlor epoxide, 3.8%) and the Second National Health and 

Nutrition Examination Survey sample (2.5% for both metabolites). However, they did 

not find any evidence of related acute or sub acute effects on the liver in these 

exposed members regardless of their blood concentration of remainders of pesticide. 

Dikshith et al. (1989) evaluated liver pathology in rats chronically exposed to 

chlorpropham and hexachlorocyclohexane. They had given male rats orally, 

chlorpropham (0.05 g/kg per day) and hexachlorocyclohexane (0.06 g/kg per day) 

daily for one month and considered it as a responsible cause for subtle biochemical 

lesions. They examined considerable elevation in the level of ALP in serum and liver 

both while GPT and GOT in liver only. With substantial increase of these enzymes 

and weight of liver they have been suggested that it is the initiation of biochemical 

lesions and organism adaptation. They predicted by this result, if administration of 
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pestiside continued for long duration in high concentration to the rats, very severe 

hepatocellular damage will be caused. 

Krawinkel et al. (1989) monitored the residues of organochlorine pesticides in 

the fat tissues and blood of the population of Baluchistan, Pakistan. Laparotomies., 

gel chromatography, and mass spectrometry were used for their study and observed 

no any symptoms of chronic effect on human by organochlorine pesticides. 

Orecchio et al. (1989) made survey methodologies to examine the state of 

health of all individuals who are exposed to the risk of pesticides and nitroso 

compounds, even if in different ways and intensity. They have therefore chosen four 

farms situated on the same territory which cultivate vegetables to examine the state of 

health of all individuals who are exposed to pesticides and nitroso compounds, even if 

in different ways and intensity. One of these farms was used as a control farm because 

no any chemical was used on this farm while other three farms, made wide use of 

fertilizers and pesticides. They collected every farm data about the neighboring 

territory, the climate, the kind of cultivation, the pesticides and other employed 

chemicals and interviewed every subject (in all 25) residing in the farm with a 

standard questionnaire about personal data, the duties performed on the farm, the way 

in which chemicals were used, their medical history as well as their life style. They 

reported that samples of blood were drawn periodically in different seasons, over a 

two year period, to determine both nitrosoamine (NA) and the enzymes which reveal 

hepatic damage: Alkaline phosphatase (ALP), Leucinoaminopeptidase (LAP), 

Gamma- glutamyltransferase (GGT) and Acetylcholinesterase (Ach) and observed the 

most frequent pathologies concern skin (16% of the people) and liver (12% of the 

people), which are favorite targets for agricultural chemicals though the serum 
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enzymes did not show any important change while 8% of the subjects had acute 

pesticide poisoning. They suggested that the Sanitary Authorities control the state of 

health not only of the farm-hands but also of their families, if exposed to risk and this 

can be realized through the strict collaboration of the occupational physician and the 

family doctor. They also suggested capillary action of health education regarding 

agricultural risks and to increase research to find more sensitive and efficient 

biological indicators in order to evaluate the hazards of agricultural chemicals. 

Ibrahim et al. (1991) evaluated the lethal effects of Ezalo in albino mice for 

the exposure of 9 months and observed the change in serum levels of potassium, 

sodium and protein and blood constituents (RBCs, WBCs count, Hb concentration, 

PCV, MCV, MCH, and MCHC). They also investigated the activities of 

acetylcholinesterase, amino transferases (ASAT and ALAT) and ALP enzymes.  

Shibata et al. (1991) demonstrated a rapid and convenient measurement of 

tryptophan in whole blood, serum, liver, brain, urine and alkaline hydrolysates of 

proteins and foodstuff by high- performance liquid chromatography. They prepared 

sample by simply homogenized or mixed in a 5% trichloroacetic acid solution and a 

sample of the supernatant was injected onto a column after filtration with a 0.45-

micron filter. They reported that the tryptophan contents in whole blood, serum, liver, 

and brain were electrochemically estimated at +1000 mV vs. Ag/AgCl, at a signal-to-

noise ratio of 5:1, and their detection limit being 0.2 pmol (40.84 pg). The tryptophan 

contents in urine, proteins and foodstuff were fluorometrically estimated with an 

emission wavelength (λ) of 340 nm and with an excitation λ of 280 nm, the detection 

limit being 20 pmol (4.08ng) at a signal-to-noise ratio of 5:1 and the tryptophan was 
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eluted at about 10.5 min while approximately 12 minutes was the total determination 

time.  

Kossmann and Magner-Krezel (1992) conducted a study in order to evaluate 

the liver functional state in forty five workers associated with repair service of a 

chemical plant producing pesticides. They evaluated the serum concentration and 

electrophoretic pattern of proteins, the bilirubin concentration and activity of γ-GT, 

ALT, ALP, AST, malic and lactic dehydrogenase in these workers as compared to 35 

healthy controls, not exposed to noxious chemicals showed a significantly lower 

serum protein concentration with higher percentage of gamma-globulins and lower 

albumins and alpha 2-globulins whereas the serum alanine and aspartate 

aminotransferase activities were significantly elevated. According to them ultrasound 

examination of the hepatic structure revealed liver steatosis in 11 (24.4%) workers 

and the results of their study point to a discrete hepatic lesion.  

Weizman and Sofer (1992) conducted a study to see whether insecticide 

intoxication association of gastrointestinal and pancreatic damage exists also in 

children or not. For this purpose they conducted a study in seventeen consecutive 

children with the poisoning of typical carbamate and organophosphate. On admission 

and following recovery, they determined serum amylase, immunoreactive trypsin, 

glucose, calcium, urea, creatinine and arterial blood gas values and compared with 

those of age-matched control children and acute pancreatitis was diagnosed in 5 

subjects. They demonstrated significantly elevated (greater than mean + 2 SD) serum 

levels of both immunoreactive trypsin (914.0 ± 317.4 ng/mL, 159.9 ± 36.4 ng/mL, 

and 169.7 ± 41.2 ng/mL, respectively; P < 0.01) and amylase (448.0 ± 264.4 U/L, 

152.8 ± 90.9 U/L, and 56.8 ± 26.3 U/L, respectively; P < 0.001; n = 4), compared 
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with other patients and control subjects. They narrated that gastrointestinal symptoms 

were noted in all 5 subjects, with severe abdominal pain in 2. Such symptoms were 

evident in only 41% of the other 12 patients and serum glucose values were 

considerably high in these children as compared to others (389.0 ± 66.2 mg/100 mL 

vs 180.4 ± 72.3 mg/100 mL; P < 0.01) and no one showed acidosis, renal dysfunction 

and hypocalcemia and all had complete recovery. They concluded that acute 

pancreatitis is probably not rare in children with anticholinesterase insecticide 

poisoning and this may take part in the development of hyperglycemia and 

gastrointestinal symptoms often observed in these patients.  

Rees et al. (1993) examined hepatic enzymes activities in eighty nine paint 

makers of South African currently exposed to organic solvents mixture at the very 

down level. However, the time period of exposure was substantial for many. They 

observed 58 subjects (65%) had at least one enzyme value above the upper reference 

limit. Level of γ-GT was elevated in 46% of the workers while aspartate 

aminotransferase (ASAT) in 52%. They also observed that, as compare to the low 

solvent exposed group workers, the gamma GT and ASAT levels were elevated in the 

most workers of exposed group (e.g., gamma GT mean 108 versus 69 U.l-1, P > 

0.05). They reported that the adjustment for over through by body mass index and 

alcohol consumption demolished the differences because of exposure and concluded 

by these findings they measures of liver injury used did not demonstrate solvent-

induced hepatic damage but excessive alcohol consumption was an important factor. 

Fujishiro et al. (1994) investigated the toxicity of dichloropropanols (DCPs) 

by hematological and blood chemical examination. In saline they dissolved the 

solutions of two isomers of DCPs, DC2P and DC1P at a concentration of 0.1 g/ ml 
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and 0.0001 liter, of each was subcutaneously injected into male Wistar rats weighing 

about 200 g. and acute changes on transaminases and numbers of platelets were 

determined in the time course. They reported that 6 hours later, transaminases showed 

significant increase while the number of platelets significantly decreased in the 

DC2P-treated group. In the half of the DC2P-treated group, transaminases had 

increased furthermore at 24 hours, while those in the rest were recovered to the 

control level. They did not observed any changes in the DC1P-treated group. They 

concluded that these results showed, there is a prominent hepatotoxicity in DC2P, 

with the individual diversities to some extent and the hepatic toxicity differs 

considerably between DC2P and DC1P. Therefore, the monitoring of the working 

environment and biological monitoring of DCPs should be mandatory, in the 

workplace where DCPs, especially DC2P, are utilized.  

Kim et al. (1994) highlighted a case of Paraquat toxication. A female child 

aged thirteen year presented to hospital with 4 days hematuria, epigastric pain and 

vomiting complains. On presentation they observed the levels of ALP 396.1U/L, 

bilirubin total 3.9 mg/dl, bilirubin conjugated 2.4 mg/dl, sGPT 641 IU/L, sGOT 641 

IU/L, BUN 126 mg/dl, Cr 11.6 mg/dl, fecal occult blood test-positive; pH 7.428, 

pCO2 26.2 mmHg, pO2 131.4 mmHg, base excess -5.0 mmol/L on arterial blood gas 

analysis (ABGA). They did biopsy of the kidney to determine the reason of kidney 

failure and reported that hemodialysis did not showed any cause of renal failure as 

well as result of the biopsy showed eosinophilic infiltration and tubular necrosis while 

endoscopy of gastrointestine showed esophageal ulcer. According to them the 

previous history of the patient revealed that the patient exposed with the Paraquat 

poisoning in an attempt of suicide and they continued hemodialysis and supportive 
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therapy thereafter, but the kidney did not work as normal and the patient expired 

because of acute respiratory distress syndrome.  

Lundberg et al. (1994) determined the serum activities or concentrations of 

ASAT, ALAT, ALP, albumin, GGT, BIL, cholic acid (CHOL), chenodeoxycholic 

acid (CHENO) and transferrin with isoelectric point 5.7 and the urinary excretion of 

albumin among male current or former house painters (n = 135) and house carpenters 

(n = 71), who had worked in their trades for at least 10 years before 1970. They 

reported that the workers who showed a value above the 90th percentile among the 

carpenters in at least one of the tests ASAT, ALAT, GGT, BIL, CHOL or CHENO 

were regarded as showing "possible signs of liver dysfunction". Each participant's 

lifetime solvent exposure was evaluated by interview. They divided the painters into 

categories with low, intermediate, and heavy cumulative exposure during life (LTSE) 

or during the most exposed year (MEYSE) and observed that the prevalence of 

possible signs of liver dysfunction increased with solvent exposure category 

according to LTSE as well as MEYSE with a numerically higher risk estimate in the 

heavy exposure category for MEYSE than for LTSE. They reported that ALP activity 

increased with exposure category according to both exposure estimates and this 

increase seemed to be due to an interaction between exposure to solvents and current 

or previous long term intake of medicines potentially toxic to the liver as well as they 

also reported that none of these results was affected by whether or not the subjects 

had been exposed to solvents during the year before the investigation. The exposure to 

solvents was not significantly related to any other outcome variable. They concluded 

that long term heavy exposure to solvents may elicit alteration in conventional LFTs 

indicative of a hepatocytic mild chronic effect. According to them these findings also 
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suggested that heavy solvent exposure during short time periods is a more likely cause 

of the findings than lifetime cumulative solvent exposure and that an interaction 

between solvent exposure and medicines potentially harmful to the liver may be 

valuable in the causation of the effects. 

Kłuciński et al. (1996) composed the study group of nineteen men worked at 

the production of liquid pesticides and eighteen women handling closed containers 

and performing ancillary jobs who were alternatively exposed to phosphoroorganic 

compounds and pyrethroides and to chlorinated hydrocarbons, carbamates, 

nitrophenols and organic solvents, however exposure to the latter was lower and 

chronic bronchitis was observed in 7 (37%) males and 4 (22%) females. They 

estimated serum concentrations of circulating immune complexes, immunoglobulins 

M, G and A and complement protein Cs as well as the lymphocyte subpopulations 

CD8, CD4, CD16, and CD3. They also estimated the granulocyte adherence and 

phagocytic activity, the peripheral blood leukocyte count and percentage, spontaneous 

NBT-dye reduction as well as cytochemical reactions to alkaline and acid 

phosphatase, myeloperoxidase, catalase of neutrophils and beta- glucuronidase and 

found that the leukocyte count in males was significantly higher and a considerable 

decrease in the percentage of neutrophils was accompanied by a significantly greater 

spontaneous NBT-dye reduction in both groups. They also observed the neutrophil 

adherence impairment in males and cytochemical reactions to beta-glucuronidase and 

catalase in both sexes, to alkaline and acid phosphatase in females, and to 

myeloperoxidases in males were significantly lowered, whereas the reaction to acid 

phosphatase in males was significantly enhanced. The percentages of lymphocytes 

CD3, CD4 and the CD4/CD8 ratio were significantly decreased. 
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Ansari et al. (1997) monitored the concentration of heptachlor and endosulfan 

in the blood of thirty two exposed subjects of Multan division, Pakistan in the year of 

1995 to 1996. The residues of pesticides were extracted with n-hexane; detection and 

quantification was performed by gas chromatography (Shimadzu GC l4-A) with a 

63Ni-Electron Capture Detector (ECD). They observed in all samples the level of the 

residues of endosulfan higher than the heptachlor.  In the population of Multan, the 

highest concentration of endosulfan ruminants in blood and Mailsi regions was 90.29 

g/kg and 82.14 g/kg, lowest as 58.13 g/kg and 60.13 g/kg while heptachlor had 

highest level as 12.978 g/kg and 9.997 g/kg, minimum as 0.37 g/kg and 1.23 g/kg 

respectively. 

Bissacot and Vassilieff (1997a) organized a method to find out the 

concentration of the residues of synthetic pyrethroid insecticides (cyhalothrin, 

cypermethrin, deltamethrin and flumethrin) in the blood and milk of lactating dairy 

cows. They described that column washed with diethyl ether and n- hexane, n- hexane 

partitioning, acetoritrile and silica gel are used for extraction and analysis was taken 

out by ultra violet detection and high performance liquid chromatography. 4 

pyrethroids mean 78% to 91% was recovered with a lowered detectable concentration 

of 0.000001g/Kg. They thus concluded that it was a sensitive and reproducible 

method. 

Bissacot and Vassilieff (1997b) after a dermal application of prescribed doses 

find out the existence of pyrethroid insecticides cyhalothrin, cypermethrin, 

deltamethrin and flumethrin in the blood and milk of ten cows. According to them 

blood and milk samples were gathered after every seven days over a 35-d period and 

high performance liquid chromatography was used for the detection of pesticides. On 
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28th day highest residues of flumethrin was found in milk and on day one for 

cyhalothrin, cypermethrin, deltamethrin. Whereas on 28th day in blood maximum 

concentration were present for deltamethrin and flumethrin, cypermethrin on day 1st 

and cyhalothrin on day fourteen. 

Chen et al. (1997) selected three hundred and sixty eight workers of six paint 

manufacturing factories. With respect to the type of exposure, they categorized 

workers as; no exposure, direct and intermittent and found that the liver function tests 

of workers were highly influenced by body mass index, alcohol consumption, 

hepatitis B and gender. They reported the odds of abnormality of bile acid of whole 

serum and serum concentration, both were high among the directly exposed members. 

The authors concluded that covariance analysis should carry into account non-

occupational and occupational factors on liver function test to save from any errors. 

From solvent exposure, bile acid of total serum also indicated the abnormal function 

of the liver. 

Kossmann et al. (1997) assessed the liver damage caused by chlorfenvinphos; 

they reported thatall the workers employed at the production of this compound were 

examined twice, 9 years apart and the serum concentration of protein components, 

bilirubin and some selected enzymes activities red blood cell acetylcholinesterase 

(AChE), serum alkaline phosphatase (AP), gamma-glutamyltranspeptydase (GGT), 

alanine aminotransferase (ALT), lactate dehydrogenase (LDH), aspartate 

aminotransferase (AST), and malic dehydrogenase (MDH) were observed in forty one 

males on the first examination. On the second examination serum bilirubin 

concentration and the activity of AChE, ChE, AP and ALT were determined in 35 

males. In comparison with the results they observed in control groups, the first study 
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expressed that a lower concentration of serum proteins was accompanied by 

decreased globulin alpha 1 and beta percentage along with an increased globulin 

gamma percentage; bilirubin concentration and the activity of ALT, AST, and MDH 

were higher, whereas the activity of AP, GGT and AChE was lower while the results 

of the second study were similar lowered activity of ChE and AP and increased ALT 

activity. According to them, their results of the investigation provide support for a 

very slight impairment of the liver parenchyma.  

Jahan et al. (1998) determined the residues of various pesticides in the blood 

serum and adipose tissues in some selected peoples of Karachi. They reported that all 

the tissue samples were collected during operation whereas blood samples collected 

from the laboratories and their observed data indicates that all the tested blood and fat 

samples had insecticide residues, however, blood samples were found to contain 

many insecticides than adipose tissue samples.  

Paumgartten et al. (1998) measured organochlorine pesticides (OCP) present 

in the serum level in agricultural workers from Rio de Janeiro State, Brazil. They 

described that the blood samples from 26 volunteers (24 males, 02 females), aged 

between the 17-60 years were drawn in October 1997 and determined OCP residues 

(hexachlorobenzene, a-, b- and g- hexachlorocyclohexane, heptachlor-epoxide, 

heptachlor, endrin, dieldrin, aldrin, op'DDT, pp'DDT, pp'DDD and pp'DDE) by using 

gas chromatography with an electron capture detector. According to them, their tests 

detected pp'DDE in 16 out of 26 samples, but pp'DDE concentration exceeded 1.4 

µg/L (i.e. 1.8, 2.4 and 4.4 µg/L) in only 3 of these while b-HCH was found in 6 

(23.1%) out of 26 samples. In one sample b-HCH did not exceed 1.4 µg/L, but in the 

remaining samples concentrations ranged from 1.4 to 5.3 µg/L. They reported that the 



 

28 

percentage of positive pp'DDE samples increased from the youngest (£29 yrs: 30.0%) 

to the oldest age group (³ 40 yrs: 100%) and a similar trend was found for b-HCH 

contamination (£ 29 yrs: 0%; 30-39 yrs: 20.0%; ³ 40 yrs: 66.7%). Dieldrin (3.7µg/L) 

was found in only one sample. No other OCP residue was found in the samples. They 

narrated that the levels recorded for the non- professional exposed population in 

Brazil and elsewhere are comparable by the serum concentrations of OCPs found in 

this study. 

Tolman and Sirrine (1998) presented an article reviewed the mechanisms of 

injury and exposure, the occupations at risk, the categories of chemicals, and some 

specific examples of industrial hepatotoxins. They also includes references to 

information and regulations about industrial toxins. According to them, although 

many of the toxicological studies have been completed and have led to the eventual 

removal of some industrial toxins, epidemiologic and clinical studies are still lacking. 

In fact, fewer than 30% of currently available and potential hepatotoxic chemicals 

have been studied adequately (more on that later). They suggested Dr. Zimmerman's 

comments remain applicable almost one decade later who continue to have toxic 

exposures to known hepatotoxins, such as vinyl chloride and yet-to-be- identified 

hepatotoxins spilling into the environment. They described that a recent observation 

of nonalcoholic steatohepatitis (NASH) in workers in the petrochemical industry in 

Brazil, and the resolution of NASH when the workers were moved from the industrial 

area, is yet another reminder that all is not well. They considered problem of acute 

versus chronic exposure, which may not only have different effects but effects on 

different target organs. For example, acute exposure to polychlorinated biphenyl 

primarily involves the skin, although chronic exposure affects primarily the liver. 
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According to them, most models of toxicity test for acute exposure because it is 

difficult and expensive to test for toxicity to chronic exposure. Despite current 

shortcoming in methodology, it is no longer possible to introduce a chemical without 

prior biologic testing. They narrated that most important reports of industrial 

hepatotoxicity are now rare. Nevertheless, the latency period between exposure and 

the development of significant toxicity, as well as the persistence of injury after 

discontinuing exposure (e.g., vinyl chloride), are a constant reminder of the need for 

vigilance. They described, the compilation of central databases has helped 

enormously in making information accessible to the medical, lay, and industrial 

communities and have relied on some of these databases in compiling this article.  

Tomei et al. (1998) investigated liver damage in 37 males, doing 

environmental disinfestations work. They all employed the same types and amounts 

of pesticides. They were compared with 60 controls not exposed to liver dysfunctional 

substances. They narrated that questionnaire and clinical history of the workers were 

taken by the physicians and specific blood chemistry tests and clinical examination 

were taken of all workers. They found high liver test values in exposed group as 

compare to controls (p<0.001), including total bilirubin (p<0.001), AST (p<0.025) 

and ALP (p<0.001) and observed no abnormal hematological changes. They 

suggested that these findings indicate the pesticides use in environmental 

disinfestations alters liver function and this screening protocol is valid for identifying 

subjects at risk for hepatotoxicity.  

Bataller et al. (2000) designed the agricultural workers case that had long 

lasting existence of cholestasis after the episode of chronic paraquat exposure through 

absobtion in skin.  
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Çömelekoğlu et al. (2000) gathered the samples of blood from the workers of 

farm (n=40) who has been persisting poisoning from pesticide in Içel and surrounding 

farms. They examined the function of catalase (CAT) and erythrocyte superoxide 

dismutase (SOD) by using spectrophotometric assignation and these antioxidant 

enzymes were also determined in unexposed workers (n=30) and reported that 

considerably higher erythrocyte SOD levels (p<0.001) was observed whereas activity 

of erythrocyte catalase was observed considerably decrease (p<0.001) in the workers 

of farms as compare to control group. 

Çömelekoğlu and Mazmanci (2000) gathered samples of the blood from farm 

workers who have been disclosed to pesticide persistently in Içel and surrounding 

farms (n=150). They evaluated values of LDH, ALP, ALT, AST, globulin, albumin 

and protein in serum. They also determined the same parameters in sixty four 

unexposed persons and observed considerably raised values of LDH, ALP, ALT and 

AST (p<0.05) whereas decrease level of protein as compare to control groups 

(p<0.05), 

Mehrotra et al. (2001) reported about 2 patients suffered with the exposure of 

ethylene bromide, which is normally exposed in the aqueous form for the application 

as preservative and fumigants for storage of grains and cereals in India and narrated 

that suicidal or accidental swallowed is commonly connected with often fatal delayed 

sudden kidney or liver failure and two cases of EDB exposure in humans are reported. 

Amer et al. (2002) exposed one hundred and fifty subjects to pesticide and 

fifty workers are selected as a control and took their dermatological and clinical 

examination. They tested their kidney and liver functions, patch tests, urinalysis, 
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blood sugar and complete blood count. They also determined the glutathione 

peroxidase, glutathionereductase and superoxide dismutase activities and found 

dermatological positive change in 54%, 76% and 78% of subjects come in contact to 

carbamates, pyrethroids and organophosphates pesticides consecutively. They found 

positive change in patch test of 64% subjects come in contact to carbamates and 70% 

subjects come in contact to pyrethroid pesticides and the values of liver enzymes were 

usually raised in subjects but antioxidant enzymes function was considerably low in 

all subjects in comparison with controls.  

Kumar et al. (2002) assessed the toxicity of inhalation in pesticide contacting 

rats of 376 ± 1.76 ppm trichloroethylene (TCE) for ninety and twenty eight days 

powerfully acted all glass overall body swallowed chamber. They reported that 

because of lysosomal rupture, the activities of alkaline phosphatase and acid 

phosphatase function were increased, as well as decreased in the content of 

glutathione and raised in the contents of total sulphydrylin lungs proved lungs 

dysfunction by TCE or biotransformed TCE products.  

Varanka et al. (2002) studied the in vivo effects of the plant polyphenolic 

tannic acid and the pyrethroid insecticide deltamethrin [Decis] alone or in 

combination on hepatic xenobiotic-metabolizing enzyme activities and the associated 

redox-parameters in carp, as the complex assessment of these systems are regarded to 

serve as a relevant biomarker of environmental pollution. Stress effects and tissue 

damage were followed by determination of the plasma glucose level, the activities of 

plasma transaminases, and by electron microscopy. According to them, tannic acid 

alone exerted weak prooxidant effect due to its marked antioxidant enzyme inhibitory 

activity while deltamethrin, applied in a very low dose, induced oxyradical production 
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in fish via activation of cytochrome P450 isozymes. This effect was promoted by the 

antioxidant enzyme inhibitory action of tannic acid, when the two chemicals were 

combined; however, the ultra structural damage of the hepatocytes was reduced by the 

common cytoprotective capacity of the phenolic. Numerous humics are known to alter 

the toxicity of pesticides and their influence depends on their type and concentration. 

They narrated that their work taken together with other comparative studies may help 

to produce the assessment of the humics impact in nature, especially in case of 

environmental pollution. 

Dhembare et al. (2003) performed few blood tests on Rattus norvegicus, 

albino rat. They exposed rats (8.05 g) with LD50 (24 hr) Malathion. After 

administration they performed blood tests like MCHC, MCH, MCV, PCV, Hb%, 

RBC, and WBC on 96, 72, 48 and 24 hrs and after 24 hrs of exposure they observed 

Hb%, WBC and RBC are decreased while after 48 hrs its level raised and onward 

shows gradual decrease.  

Lee et al. (2003a) determined the predictors of successful outcome of acute 

poisoning of paraquat in six hundred and two patients. Their initial laboratory 

parameters test including glucose, lipase, amylase, white blood cell count, total 

bilirubin, creatinine, ALT, blood urea nitrogen, PaO2, PaCO2, pH, AST and 

hemoglobin were performed at the visit of emergency room. They determined the 

results after acute poisoning of paraquat either exposed subjects are die or survive. 

After acute poisoning of paraquat they applied multiple logistic regression analysis to 

determine the effective predictors and investigated estimated amount of paraquat was 

45.6+/-74.1 ml and reported overall mortality after acute paraquat poisoning was 

41.5%, whereas all were survived after paraquat inhalation or skin contact. They 
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narrated that in multiple logistic regression analysis, death after acute poisoning of 

paraquat increased significantly with the decreases in pH and PaCO2 and rise in 

amylase, lipase, glucose, white blood cell count, and paraquat exposure. In last, they 

concluded that the pancreatic failure, acidosis and smaller degree of leukocytosis 

smaller paraquat exposure and inhalational or percutaneous route on registration are 

good determining factors of alive after the acute toxicities of paraquat.  

Lee et al. (2003b) determined respiratory system injury by the long duration 

prognosis of paraquat. They described that the patients with prominent paraquat-

induced lung injury after acute paraquat poisoning were followed up in this study and 

biochemical data including alanine aminotransferase, white blood cell count, blood 

urea nitrogen, hemoglobin, creatinine, lipase, arterial blood gas analysis, aspartate 

aminotransferase, total bilirubin, glucose and amylase, high resolution computed 

tomography (HRCT) and tests of pulmonary function were followed up. Their 

estimated amount of paraquat was 42.9 +/- 37.3 ml and follow-up duration was 3.6 +/- 

2.1 years while their early HRCT findings of lung were ground glass opacities, 

consolidation, cystic changes and decrease of lung volume. According to them, the 

lung lesions were improved 11~20 months later, and these changes were continued to 

nearly normal findings. The early reduction in forced vital capacity was came to 

normal 8~12 months after paraquat poisoning and restored to normal range. They 

concluded that the lung damages caused because of Paraquat poisoning is not an 

irreversible and progressive change, and not only the volume of lung is increased, but 

along with this lung function is come to normal over time in long period of exposure 

after paraquat poisoning with prominent lung injury. 
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Nakajima et al. (2003) reviewed the literature to study cases of intoxication 

with systemic dermatitis associated with exposure to trichloroethylene and the 

average age of patients in the reports reviewed to date were twenty-nine; they narrated 

that these diseases were found in relatively young persons and no difference was 

found according to gender. After the onset of trichloroethylene contact, many cases 

occurred within one month, and were accompanied by hepatitis, jaundice, 

hepatosplenomegaly or hepatomegaly and no use of herpes infection or drug addiction 

was found in most patients’ history. They described that the level of trichloroethylene 

contact was not recorded in many cases, but less than 9 ppm to 800 ppm was ranged. 

In the serious cases, they diagnosed the mucous membranes involved lesions like the 

oral and conjunctiva cavity, with Stevens-Johnson syndrome, but the etiology of the 

disease after trichloroethylene exposure remains unclear. Since several drugs have 

also been shown to cause systemic dermatitis with hepatitis, susceptibility factors are 

discussed. They found that many patients have the slow acetylator genotype of N-

acetyltransferase (NAT) 2, suggesting that the NAT2 genotype is a susceptibility 

factor. They concluded that, this hypothesis may also be applicable to 

trichloroethylene because NAT is involved in the glutathione- mediated metabolism.  

Patil et al. (2003) selected eighty five healthy male sprayers of pesticides in 

garden of grape who come in contact with different pesticides classes for three to ten 

years and compared them with seventy five controls matched for age with respect to 

serum ALT, AST, albumin, serum total protein, cholinesterase, serum lipid 

peroxidation and hematological parameters viz. RBC, Hct, Hb. They also estimated 

serum lipid peroxidation in the form of thiobarbituric acid reactive substances 

(TBARS) and considerably low levels of albumin, serum total protein, cholinesterase 
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and hematological parameters such as RBC, Hct, and Hb were observed while 

considerably high level was recorded in ALT, AST and lipid peroxidation in pesticide 

contact group when compared with control. With these observations they concluded 

that low level of serum cholinesterase, heme biosynthesis and liver was affected by 

the persistent contact of various pesticides on sprayer workers of grape garden. 

Grajeda-Cota et al. (2004) evaluated the role of ascorbic acid on the 

metabolism of glutathione (GSH) and cypermethrin (CM) in vitro cytotoxicity in the 

hepatocytes of rat. They measured in vitro cell viability, alanine aminotransferase 

(ALT), lactate dehydrogenase (LDH) and aspartate aminotransferase (AST) leakage, 

as  hepatic damage indicators, come in contact to CM at 1, 15 and 30 min. They also 

measured the activities of gamma glutamyl transpeptidase (γ-GT) and glutathione-S-

transferase (GST) and Glutathione and reported that the hepatotoxicity of CM 

increased in a time and in the manner of dose-dependent. In the 30 μ CM presence, 

AST and ALT also raised 130 and 49% (P<0.05), respectively, showing metabolic 

hepatocyte damage. Modulated AST and ALT and cell integrity was 100% preserved 

by AA (1 m). Moreover, they also narrated that CM raised 283% γ-GT and 203% 

GST (P<0.05) and caused a reduction 27% in the endogenous antioxidant GSH, 

showed an oxidative insult. The existence of ascorbic acid presented chemopreventive 

tendency against cypermethrin. It 54% decreased the activity of γ-GT and 60% 

recovered GSH. They reported, these observations expressed that the cypermethrin 

induced cells injury is modulated up to 90% by ascorbic acid in a 1:33 (CM: AA) 

ratio and ascorbic acid can play the role as hepatoprotector and primary antioxidant in 

the liver cells of the rat. 
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Keller et al. (2004) investigated contaminants of organochlorine (OC), like 

polychlorinated biphenyls (PCBs) and pesticides toxicity on loggerhead sea turtles 

(Caretta caretta), for the first time. Blood samples and biopsies of nonlethal fat were 

drawn from the live turtles for the analysis of organochlorine pesticides and compared 

its concentration with determining data of clinical health, including blood 

biochemistry, hematology and conditions of the body. They determined total 

polychlorinated biphenyls (ΣPCBs), Σchlordanes, ΣDDTs, mirex and dieldrin in 48 

samples of blood and fat biopsies. Concentrations of Σchlordanes in blood were 

correlated negatively with RBC counts, hematocrit and hemoglobin showed anemia. 

They observed positive association between mirex and ΣTCDD-like the 

heterophil:lymphocyte ratio and PCB concentrations and between white blood cell 

counts and most classes of OC contaminants, suggesting immune system modulation. 

According to them, except dieldrin entire classes of organochlorine pesticides in the 

blood showed positive association with the activity of GOT, may responsible for liver 

cell damage while the activity of alkaline phosphatase (ALP), ΣTCDD like 

concentration of blood polychlorinated biphenyls and mirex showed negative 

association. Moreover, they described that the considerable association to the quantity 

of various contaminants of organochlorine group also showed possible change of ion 

(↑ sodium, ↓ magnesium), carbohydrate (↓ glucose) and protein (↓ albumin:globulin, 

↑ blood urea nitrogen ratio) regulation and these correlations showed that the health of 

loggerhead sea turtles may be influenced by OC contaminants, although as compared 

with other wildlife, sea turtles possessed decreased OCs concentrations.  

Kaukiainen et al. (2004) studied a detailed exposure history combined with the 

feasibility of the use of common biochemical tests. They studied the relationships 
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between tests of laboratory and organic solvents contacts in regression modeling 

adjusted to body mass index (BMI), gender, age and alcohol consumption and for this 

purpose nineteen referents and twenty nine solvent-exposed workers were selected 

and conjugated and total bilirubin, blood glucose, triglycerides, HDL-cholesterol, 

cholesterol, creatinine, alkaline phosphatase (ALP), γ-GT, serum alanine 

aminotransferase (ALT), carbohydrate-deficient transferrin (CDT) and aspartate 

aminotransferase (AST) were included in laboratory tests. They conducted exclusion 

criteria of current pregnancy, medications or systemic diseases with known effects of 

liver and positive hepatitis serology and identified the major exposures of each 

subject. They recorded total life-time exposure, exposure in the last five and ten years, 

exposure before three months and the status of current solvent exposure and found 

ALT (P=0.0015), cholesterol (P=0. 0110) and AST (P=0. 0031) positively associated 

with glucose with five (P<0.0001) and ten (P=0.0003) years past exposure, total 

bilirubin with current exposure (P=0.0380) and cumulative solvent exposure in the 

past five years. They positively correlated triglycerides with life-time exposure (P=0. 

0005) and in the past five (P=0. 0025) and ten (P=0. 0059) years exposure. While 

negatively associated creatinine with life-time exposure (P=0.0005) and in the past ten 

years exposure (P=0.0300). They reported that the majority laboratory values were 

between the normal ranges and a multi-system health effect of solvents was suggested 

by these results. They also reported the data of laboratory had some likeness with 

those in the metabolic syndrome and the diagnostics and screening of solvent- related 

conditions should be depend on a set of carefully selected laboratory tests and a 

thorough work history and suggested no any test that seems to be enough for this 

purpose.  
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Manna et al. (2004) determined the α-cypermethrin (α-CP) acute effect on 

antioxidant activities, oxidants, biochemical and histopathological changes at LD50 

dose level. Their controls received an equal volume of the vehicle, DMSO while α-CP 

at single LD50 (145 mg/kg) dose was administered orally to Wistar rats. The 

antioxidants, oxidants, biochemical and histopathological changes in some visceral 

organs were studied following α-CP. They found a single LD50 dose of α-CP 

decreased the activities of glycogen, catalase (CAT) and superoxide dismutase (SOD) 

and increased the malondialdehyde (MDA) level in the liver. They reported it also 

raised the blood glucose level and lactate dehydrogenase (LDH), alkaline phosphatase 

(ALP), and serum aminotransaminases (AST, ALT) activities and produced some 

cytotoxic effect in lungs, liver, stomach, intestine, testes and cerebellum. They also 

reported that the vehicle DMSO may have influenced the determination of LD50 of α-

CP in rats and concluded that these results showed that antioxidant status was lowered 

by a single, oral LD50 dose of α-CP and changed biochemical parameters, which 

correlated with rat’s histopathological changes.  

Manna et al. (2004) performed an experiment to investigate the α-

cypermethrin (α-CP) sub acute effect in rats. They made a saturated solution of a 

synthetic pyrethroid insecticide Alfacypermethrin, in dimethyl sulfoxide (DMSO) and 

investigated oral lethal dose 50 after giving different oral doses in rats and were find 

out as 0.145 g/kg. They narrated that repeated daily oral dose (1/10 LD50) of 

Alfacypermethrin for one month were given other rats groups. On 31st day, the rats 

were sacrificed. They studied various enzymes activities; contents of cytochrome b5 

and P450 in liver, hepatic antioxidant status, concentration of tissue residue, 

pathological and haemogram changes and observed that, it considerably raised the 
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activities of serum alkaline phosphatase (ALP), lactate dehydrogenase (LDH), 

aminotransaminases (AST, ALT), and blood glucose level as well as found α-CP 

considerably decreased in the levels of Hb, PCV and RBC count and considerably 

reduced cytochrome P450 in liver. In different tissues residues were observed and 

reported. It decreased the level of glycogen, superoxide dismutase (SOD) and the 

activities of catalase (CAT), while increased the level of malondialdehyde (MDA) in 

liver considerably. They observed mild to moderate histological changes in 

cerebellum, testes, kidneys, stomach, liver, and lungs. They narrated that the repeated 

daily oral doses of Alfacypermethrin at 1/10 LD50 changed the biochemical markers, 

reduced antioxidant status, the content of cytochrome P450, which correlated with 

histopathological alteration of the tissues of rat. 

Piñeiro-Carrero and Piñeiro (2004) described in a paper about unique 

metabolism of the liver and the gastrointestinal tract relationship makes it an 

important objective of the xenobiotic and drugs toxicity. They reported that the 

developmental alterations that occur in the metabolic activity of the liver from birth to 

adolescence help to the different sensitivity to toxins observed in the population of 

peades and explained that metabolism of hepatic drug, often with an uncertainty 

between the detoxification processes and toxic metabolites generation, can influence 

the degree of toxicity of liver. They narrated that the reduced capacity of the liver of 

neonatal to excrete xenobiotics, detoxify and metabolize described the prolonged 

activity of drugs such as phenytoin, theophyline and Phenobarbital and also explained 

that in the neonate, the decreased ability to contain glucuronide conjugation not only 

responsible for the chloramphenicol-induced gray infant syndrome as well as make 

liable them to physiologic jaundice. Drugs sensitivity to age-related is symbol in part 
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to metabolic activity differences such as when compared with adults, young children 

showed more resistance to acetaminophen hepatotoxicity, although, children are more 

sensitive to toxicity of valproic acid. According to them, in young children, the 

biochemical differences are characterized by the resistance to toxicity of 

acetaminophen. Sulfation predominates over glucuronidation, in children, causing to 

reduced formation of toxic intermediates. Moreover they explained that, infants can 

be more effectively inactivating toxic metabolites of acetaminophen because they 

possess higher ability to contain synthesize glutathione. Environmental toxins and 

drugs exist in a wide spectrum of clinical disease caused toxicity of liver and the most 

general presentation is hepatitis, but all major examples of pathology of liver can 

happen. They described that majority of drug reactions are characterized to 

idiosyncratic hepatotoxins; that’s why hepatic injury happens not usually. In children, 

a high degree of suspicion is required in the diagnosis of toxin-caused liver disease 

and once in a while entails the exclusion of other induces of hepatic disease. 

Environmental xenobiotic or drug caused liver diseases should be regarded in the 

setting of identified contact or when other induced of childhood disease of liver are 

eliminated. They suggested that the frequent monitoring is required for clue of 

toxicity of the liver caused by the medications that are known to be hepatotoxic took 

by the children, for example, anticonvulsants and antineoplastic drugs. They 

explained the medical cure is often nonspecific; the most important intervention is the 

elimination of the environmental toxin or prompt given up of the drug and concluded 

that a particular can be obtained just for the intoxication of acetaminophen and the 

patient may develop hepatic failure, in cases of harsh toxicity. When the patient’s 

liver failure does not determined then liver transplantation may be necessary.  
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Rehulka and Minarík (2004) in Rainbow trout applied experimentally 

technical mixture of Delor 103 at a weight of 223 ± 12 g (mean ± SD) to determined 

the indices of the blood includes (hemoglobin, mean corpuscular hemoglobin, mean 

corpuscular hemoglobin concentration, mean corpuscular volume, hematocrite, RBC 

count) and some enzymes and biochemical parameters of the blood plasma (ALP, 

AST, LDH, ALT, sodium, total calcium, inorganic phosphate, glucose, total protein). 

They reported that Delor103, treated by the i.p. route at a concentration of 240 mg/kg 

120 h–1, induced an elevation in the lactate dehydrogenase, alanine aminotransferase, 

inorganic phosphate, hemoglobin concentrations, hematocrite values and red blood 

cell counts while the level of sodium got decreased. They observed a relative rise in 

the neutrophils band forms count and a relative decline in the lymphocyte count 

showed by the injection with Delor 103.  

Satyanarayan et al. (2004) studied the effects of pesticides on blood 

characteristics and histological changes in erythrocytes of the fish Puntius ticto and 

Cyprinus carpio. They explained that the fishes were come in contact to 

concentrations of sub lethal of different pesticides of chlorine namely chlordane, 

BHC, DDT, dieldrin and aldrin for 30, 20 and 10 d in continuous flow-through test. 

Their results showed an increase in hemoglobin content of both fishes in case of 

aldrin and dieldrin while hemoglobin content reduced from an initial 13 g/100 ml to 

8.07 and 10.15 g/100 ml in case of Cyprinus at the end of ten days exposure to aldrin 

and dieldrin respectively and gradually increased to 8700 mg/ 100 ml and 10150 mg/ 

100 ml after 20 days of exposure. They reported that hemoglobin content after 30 

days exposure to aldrin and dieldrin was 10150 mg/ 100 ml and 11600 mg/ 100 ml 

respectively. In case of Puntius ticto, the hemoglobin content in control fishes 
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recorded was 12.8 g/100 ml while in case of fish exposed to aldrin, the hemoglobin 

content reduced initially on ten days exposure to 10.15 g/100 ml and increased to 

11600 mg/100 ml and 13000 mg/100 ml during twenty days and thirty days exposure 

respectively. They also reported that irrespective of the species and pesticide with the 

increase of the time period, the number of the RBC get reduced, while packed cell 

volume, PCV (%) showed increasing trend with respect to increase in exposure period 

in case of aldrin and dieldrin in both the fishes while DDT, BHC and chlordane 

showed decreasing trend in PCV (%) values with increasing periods of exposure.  

Sarkar et al. (2004) examined changes in the hepatic histology of Labeo 

rohita, after exposure to different cypermethrin (0.16 and 0.40 μl/L) and carbofuran 

(0.06 and 0.15 mg /L) concentrations for twenty eight days. They kept exposed fishes 

in fresh water for twenty eight days more and observed the recovery of the liver 

tissues. They narrated that cordal disarrangement, diffuse necrosis, individualization 

of hepatocytes, etc. were known injuries induced by carbofuran and hyperplasia, focal 

coagulative necrosis, disintegration of hepatic mass, etc. were considerable alteration 

induced by cypermethrin. According to them, the injuries were depending on doses, 

carbofuran exhibiting less sensitivity as compare to cypermethrin, in both cases. They 

repoted that in all cases, recovery was salient and recovery rate was slower with 

cypermethrin as compared to that of carbofuran. 

Abraham et al. (2005) checked to mention either ototopical glucocorticoid 

treatment is connected with hepatic metabolism alteration and impaired activity of 

hypothalamic-pituitary-adrenal axis (HPA) or not by one commercially obtained 

dexamethasone-containing ointment. For this purpose they administered two daily 

therapeutic doses of dexamethasone (0.6 mg/ear) to 10 beagle dogs, in the outer 
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auditory canal for twenty one days in a single-blind, placebo-controlled study and by 

using an RIA system, concentrations of resting cortisol were examined after, during 

and before treatment. With standard dose of 250 g, for ACTH stimulation test they 

measured HPA feedback sensitivity and adrenal function as well as hematological 

parameters and serum biochemical also measured and studied ototopical 

glucocorticoids affect hepatic function and made blood cell counts. They observed a 

marked suppression (to about 100%) induced by Ototopical dexamethasone treatment 

of concentrations of resting plasma cortisol lower the effect of placebo (P < 0.0001) 

within the first eleven days, and during the whole treatment period up to day 19 these 

remained decreased. Moreover they observed, a clearly decreased rise in the 

concentrations of plasma cortisol (P ≤ 0.0004) by ACTH stimulation test. Going 

together, a considerable elevation in the serum activities of aspartate transaminases, 

alanine transaminases, γ-glutamyl transferase and alkaline phosphatase were also find 

out. As well as, they also observed a considerable decrease in differential leukocyte, 

counts of lymphocytes and eosinophils, whereas increased in neutrophils were 

examined. Whereas hematological parameters and levels of cortisol returned to 

baseline seven days after cessation treatment and activities of liver enzyme remained 

high. In decisive, they narrated that these results suggested, that after application of 

ototopical, to suppress HPA function auditory canal sufficiently absorbed 

dexamethasone as well as to alter hemopoietic and metabolic profiles. In this way, in 

long- term medication of otitis media or externa, the systemic adverse elimination of 

HPA has to be regarded in relation to stress exposure, whereas changes in the 

activities of serum enzyme may not be explained as hepatopathy. 
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Barberino et al. (2005) determined the changes of the liver in oil refinery 

employees placed in the state of Bahia, Brazil, in comparison with the control 

population that did not come in contact with the products of chemical and the markers 

related with the examined dissimilarities in wide spread occurrence was described. 

They studied employs in the central management office of the company and at the 

refinery placed in Salvador, which is the state capital. They analyzed the samples of 

blood of three hundred and seventy seven employers from the reference population 

and six hundred and ninety two refinery employers. They reported that the cases were 

explained as subjects showing elevated serum levels of both alanine aminotransferase 

(ALT) and γ- glutamyltransferase (GGT) (ALT > 50 U/L; γ-GT > 32 U/L for women 

while 50 U/L for men). In their study, data were brought together on height, weight, 

sex, age, smoking habits, use of alcohol, years working for the company, use of 

personal safety equipment, occupational exposure to chemical products, physical 

exercise and medical history of obesity, jaundice and hepatitis and found the wide 

spread occurrence of hepatic alteration in refinery employees 15.3% (95% CI: 12.5 to 

18.1), vs. 3.8% (95% CI: 1.8 to 5.8) in the population of control. In compliance with 

the analysis of multiple logistic regression, the wide spread occurrence of changes of 

the liver among refinery employees was 3.56 times higher (95% CI: 1.99 to 6.38) as 

compared to the control population. They reported that the subjects have no regards of 

the existence of other pertinent co-variables, like alcohol abuse, smoking, exercise 

and obesity. According to their observation, they concluded that the professional 

exposure may play an important role in the hepatic alternation development among 

the employees of the oil refinery where the study was performed.  
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Cocco et al. (2005) evaluated cancer risk connected with 

dichlorodiphenyltrichloroethane (DDT) environmental and occupational exposure. 

Experimental outcomes were mixed into dichlorodiphenyltrichloroethane (DDT) 

human carcinogenicity, for further inquire, they performed follow-up study of 

mortality in 4,552 male employees, come in contact to DDT during operations of 

antimalaria in Sardinia, Italy, held in 1946 to 1950. They firstly compared the cohort 

mortality with that of the population of Sardinian and narrated the death of cohort 

death from lymphatic cancer and a slight excess for nonmalignant respiratory diseases 

and cardiovascular disease among the subcohort that was unexposed and observed 

that, among DDT-exposed workers, the death rate from cancer was decreased, mostly 

due to a decrement in the deaths of lung cancer. They determined the risks of 

leukemia, pancreatic cancer and liver cancer was not raised among the workers who 

exposed with DDT. There is no outcomes of latency on risk determination was found 

within selected time windows and over the forty five years of follow-up. They 

reported that, adjusting risks by possible contact to chlordane in the second part of the 

operations of antimalaria did not show any change the outcomes. In decisive, little 

evidence for a connection between death rate from any of the cancers lastly proposed 

to be connected and occupational exposure to DDT was found by them. 

Ejigu and Mekonnen (2005) assessed the health status, attitude and level of 

awareness of safe handling of pesticide by the farm workers engaged in the 

application of pesticides on agricultural farms. They selected two farms in northwest 

Ethiopia, 2004, for their study and found that the farm workers complained about 

respiratory symptoms of cough, phlegm and wheezing. They reported that systolic 

and diastolic blood pressures did not show any variation while liver function tests 
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showed elevated values. They also reported that the respiratory symptoms in the farm 

workers revealed that cough, phlegm and wheezing at Ayehu farm were considerably 

(p<0.05) higher as compared to the controls. Alkaline phosphatase (ALP) at Birr 

Farm, in the sprayers and mechanics were considerably higher as compared to the 

controls (p<0. 05) while ALP values in the sprayers, glutamate pyruvate transaminase 

(GPT) in the assessors and glutamate oxaloacetate transaminase (GOT) in the 

sprayers and mechanics at Ayehu were considerably greater than the controls 

(p<0.05). From a total of 82 farm workers 35.7% at Birr and 75% at Ayehu Farm 

described that they were not formally instructed about safe pesticide handling 

methods. From this study they concluded that the farm workers health is affected by 

the unwise use of pesticides and the level of awareness and attitude on safe pesticide 

handling practices is low. Therefore due to abormal data they highly recommended 

that appropriate type of personal protective device (PPD), in service training about the 

proper use of chemical pesticides and periodic medical check-up should be fulfilled to 

minimize the adverse health effects of chemical pesticides. 

Jee et al. (2005) investigated effects of cypermethrin caused stress on blood 

parameters of Korean rockfish, Sebastes schlegeli (Hilgendorf) found that the fish 

exposed to cypermethrin showed hyperglycemia, low hemoglobin and hematocrite 

content and erythropenia, particularly for long-duration of exposure and their high 

concentration. They reported that the elevated alkaline phosphatase, glutamic-acid- 

pyruvic -acid-transaminase and glutamic-acid-oxylacetic -acid-transaminase levels in 

the blood caused by Cypermethrin, concomitant with blood serum osmolality and 

chloride ion low concentration, showing the disruptive cypermethrin activity after the 

exposure of eight weeks. They also reported that decreased serum level of cholesterol, 
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albumin, total protein, lysozyme activity and considerably increased level of 

malondialdehyde, bilirubin and glucose were found and characterized to a high 

demand for energy under stress by fish to manage successfully harmful conditions 

successfullycaused by harmful contact to the toxicant. 

Jee et al. (2005) investigated pentachlorophenol (PCP) toxic effects on olive 

flounder (Paralichthys olivaceus) hematological parameters after chronic exposure to 

dietary PCP (100, 500 and 1000 µg/kg diet) for 2, 4 and 6 weeks and a considerable 

low in total RBC count, concentration of hemoglobin and hematocrite value was 

noted in fish exposed to PCP compared to the non-exposed fish. They reported that 

the PCP treated group showed considerably lower concentration of serum total protein 

and albumin, and significantly higher serum chloride, magnesium and total bilirubin 

levels than the control however, PCP did not show any considerable effects on serum 

glucose, total cholesterol, phosphate and calcium ions in flounder. They concluded, 

that PCP has induced adverse hematological impacts in the olive flounder, 

Paralichthys olivaceus, because they found disruption in blood homeostasis and 

damages in blood-forming function due to chronic exposure to PCP. In last they 

recommended that further experimental studies should be taken into consideration for 

the risk assessment from environmental pollutant.  

Khan (2005) performed an experiment to find out the response of two agro-

pesticides, malathion and cypermethrin, on the level of cholinesterase of Calotes 

versicolor Daudin. They measured the activity of cholinesterase in the kidney and 

liver by using two different concentrations, 1% and 0.1%, and observed that under the 

cypermethrin influence activity of cholinesterase reduced upto 27% and 54% in the 

kidney and 20% and 35% in the liver while it reduced upto 58.46% and 65.09% in the 
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kidneys and 30.27% and 66.97% in the liver, in malathion treated animal. They 

concluded on the basis of this study that the malathion is more poisonous as compared 

to cypermethrin pesticide (organophosphate).  

Lukaszewicz-Hussain and Moniuszko-Jakoniuk (2005) investigated 

chlorfenvinphos effect, received at a single dose of 0.02 LD50, on the activity of 

serum indicator enzymes of hepatic damage, such as alanine and aspartate 

aminotransferases (ALT and AST), acid phosphatase (AcP) and β-glucoronidase 

(BGR), along with the activities of catalase (CAT) in liver and erythrocytes and 

superoxide dismutase (SOD). They categorized rats into 2 groups for their study: The 

experimental groups, which administrated chlorfenvinphos, oil solution at a dose of 

0.02 LD50 and the control group, which administrated oil. They quickly removed 

liver and collected blood samples after 1, 24 and 48 hours of chlorfenvinphos 

intoxication. According to them this study indicates that chlorfenvinphos acute 

intoxication received at 0.02 LD50 dose leads to disturbed hepatic function, which is 

a commonly result of increased generation of reactive oxygen species. 

Mekonnen and Ejigu (2005) studied plasma cholinesterase (PChE) level in 

farm workers at 2 farms of Ethiopia  who came in contacts to different chemical 

pesticide. They used a standard questionnaire from the British Medical Research 

Council to decide the status of health of the workers. They narrated in their study that 

a total of eighty two workers from farm and forty seven from controls were 

participated. In these exposed subjects their determined plasma cholinesterase mean 

values were generally low and described that this difference was only important in the 

Birr farm sprayers (P, 0.05). In this group, lower than 50% activity of cholinesterase 

found in 4 sprayers and the most affected groups in both farms were the sprayers; 
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according to their suggestion, the workers of these groups required the improved 

controls on workplace where they exposed to pesticides. 

Nunes de Paiva and Pereira Bastos de Siqueira (2005) in car painters evaluated 

total serum bile acids (SBA) as a biological marker of toxicity of liver who come in 

contact with the organic solvents and compared their work with classic liver function 

biochemical parameters. They reported that they used the process of analyzing of 

SBA in the selected group of farm workers (n=57) professionally come in contact to 

organic solvent mixtures and the subjects who do not exposed to any organic solvent 

(n=51). In addition, in two groups they determined total bilirubin, alkaline 

phosphatase (ALP), alanine aminotransferase (ALT), gamma- glutamyltransferase 

(GGT), and aspartate aminotransferase (AST). In all samples they measured urinary 

hippuric acid and the data that they obtained by the statistical analysis disclosed a 

considerable elevation in TB, ALP, AST and SBA concentration in exposed subjects 

than control group (Mann–Whitney, p≤0.05). They reported that, in exposed subjects 

most frequently alteration caused by SBA parameter and caused to be high 

importance between the 2 groups (chi-square test) in comparison with the reference 

range upper limit (8µmoll−1). They concluded from this study that for toxicity of liver 

induced by organic solvents serum bile acid can be regard to be a sensitive parameter 

as compared to the traditional tests and it can be accepted as a biological marker of 

subclinical hepatic damage.  

Saqib et al. (2005) detected some residues of pesticide in fish tissues which 

are DDT, DDE, aldrin, dieldrin and deltamethrin. They repoted that total 45 samples 

were taken out of which 18 were found positive out of 18 samples DDT was found in 

10 samples in small quantities, DDE was found in 12 samples in higher quantities, 
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aldrin was found in 10 samples and dieldrin was found in 2 samples in small 

quantities. Deltamethrin was found in 7 samples and malathion was not found in any 

sample. Moreover they reported that, slightly more number of residues was found in 

Kalri lake samples, however, quantity of pesticides was higher in Haleji lake due to 

polluted nature of water while number of pesticides was more in Kalri lake water, 

possibly due to the surrounding adjacent agricultural farms. With higher accumulation 

of residues of pesticide they found higher level of ALP, GOT and GPT in samples. 

They narrated that their this study possibly indicates a correlation between increased 

level of the 3 enzymes and pesticide exposure. 

Zama et al. (2005) investigated the serum enzymes activities (LDH, ALP, 

AST, ALT, CPK) and the level of cholesterol, glucose, triglycerides, bilirubin, 

creatinine and the total protein in female rats treated with pesticides; Chlorpyrifos-

ethyl and Phosalone. They divided pregnant rats into eleven groups containing 10 

individuals each, and classified into three categories, were treated orally (from the 6th 

to the 15th day of gestation) with different doses (1/5, 1/4, 1/3, 1/2, 2/3 LD50) of both 

pesticides. They dissected them in the 19th day of gestation and then collected samples 

of blood for biochemical analysis. On the basis of data obtained they reported that 

targeted organ is liver for pesticides toxicities, as indicated by the perturbations in its 

functions. Thus, they reported that a considerable elevation in serum ALP, ALT and 

AST activities has been observed, although their liver activities were highly decreased 

as well as serum cholesterol and triglycerides levels were also decreased significantly. 

Moreover they reported that after treatment with different doses of both pesticides, the 

liver wet weights were highly increased, whereas, the fetus weights were significantly 
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decreased. They narrated that, generally, the degrees of observed variations were 

found to be dose dependent  

Adeniran et al. (2006) investigated sub-acute doses of two pesticides sherpa 

plus 280 and luxan lindane impact on biochemical markers of blood and urine of 

rodents. They orally treated albino rats with 0.1 g/kg body weight single acute dose of 

both pesticides. They collected samples of blood from the rodents for the 

determination of alternation in hematological parameters and biochemical markers 

while the urine was collected for urinalysis. As compared to unexposed group 

(p<0.05), they observed slight increased in AST and ALT levels, in the rodent blood 

sample while plasma protein, calcium, albumin and glucose level were observed 

considerable reduce in the treated rodents as compare to unexposed rodents (p<0.05). 

The concentration of Hb, WBC, PCV and RBC noticed considerably lower in test 

rodents as compare to unexposed rodents (p<0.05). According to them, on the basis of 

all above observation, they are able to conclude that the sever health problem may be 

observed because of sherpa plus 280 and luxan Lindane.  

Agarwal et al. (2006) used immunosuppressive therapy for managing the 

patients affected with the poisoning of paraquat. Over the last eight years, eighty four 

subjects were presented with the diagnosis of toxicity of paraquat. They performed 

their retrospective analysis and presented a descriptive fashion data. Out of the eighty 

four patients, five (5.9 percent) were presented with the symptoms of toxicity of 

Paraquat. They ventilated entire patients mechanically. Most of the patients had 

kidney failure requiring renal replacement therapy with median peak creatinine 

being0.0038 +/- 0.0015 g dL-1 (range 3.4-11.1). Liver failure was showed by entire 

patients (median peak bilirubin 0.0221+/- 0.0151 g dL-1; range 8.4-45.5). For two 
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consecutive days, they treated all patients with intravenous cyclophosphamide 0.01 g 

kg-1 per day and for three consecutive days; they treated them with intravenous 

methylprednisolone 15 mg/kg/day, followed by intravenous, thrice a day, 

dexamethasone 4 mg until improvement in health or death. They reported that out of 

the 5 patients 2 were survived while 3 were died because of multiorgan dysfunction 

syndrome and severe acute respiratory distress syndrome. They concluded that, in 

India rare existence of poisoning of Paraquat is were found and cause elevated rate of 

death rate. In patients’ immunosuppressive therapy play a potential role with 

moderate to severe poisoning. 

Attia (2006) written an article and described the risk of pesticides exposure in 

occupational persons. He described that the chemicals used in agricultural as 

pesticides, most of them are very poisonous for the human health but some having no 

risk for the health or environment. According to them, threshold environmental values 

and developed methodologies may save the persons from the risk of using pesticides. 

In his article he explained about post- marketing and pre- marketing preservatives. 

According to him pre-marketing preventive analyze the dose-response relationship 

(No Observed Effect Level, or NOEL, identification), discovering the poisonous 

aspects of each pesticide (hazard identification), characterizing the risk, predicting or 

assessing the level of contact in the several scenarios of exposure; authorities of 

government and public health and industries are the primary responsible for taking 

actions. Activities of post -marketing preventive included the awareness of risk 

reduction at the working area. These bio-markers comprise the assessment of quality 

of semen and exposed parameters of biochemistry, serum Glutamic Pyruvic 

Transaminase (ALT), aspartate amino transferase (AST), bilirubin, creatinine, urea 
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and uric acid. He also highlighted a case study (Kafr El-Sheikh Governorate, Egypt), 

in his article. In that case two hundred and forty various individuals are including, 

pesticide applicators (PA) semen quality showed reduction than none farm workers 

(NFW). They found significant increase in biochemical markers, AST, creatinine, 

urea and uric acid were near the upper limit values of normal in PA. He said that the 

pesticide exposures monitoring and surveillance is primarily understand by the 

established concept of related analytical procedures and the reference value and said 

this concept play an important role in the discussion of risk objective as far as this is 

in concerned individual profiles of strain and stress in exposure area of the 

environment.  

Azmi et al. (2006) examined the blood samples of fourteen persons working at 

different vegetables and fruits Gadap farms, Karachi, Pakistan, for finding the 

residues of different pesticides (DDE, DDT, monocrotophos, diazinon, polytrin-C, 

deltamethrin and cypermethrin). They studied the effects of these pesticides on the 

health of exposed persons as well as on the levels of enzymes ALP, GOT and GPT. 

They found ALP, GOT and GPT were the upper limit of the normal at different farm 

stations. They reported that all the persons that come in contact with these pesticides 

are complained about kidney and liver dysfunctions and RTI. By these observations 

they concluded that due to long term exposure with multiple pesticides may be the 

cause of dysfunction of different organ systems and producing characterize clinical 

affects i.e. burning sensation in urine, dyspnea and hepatitis.  

Bhatnagar et al. (2006) at different intervals, three times they determined the 

organochlorine pesticides residues in Ahmadabad general population. They observed 

decrease in the trend for these pesticides. According to them it may be happened due 
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to prohibitory limits imposed by government on the use of organochlorine pesticides. 

According to them, their observatory levels of these pesticides are still greater as 

compared to the developing countries. 

Bhalli et al. (2006) carried out a study on the workers of pesticide production 

industries to assess the pesticides genotoxic effects. In district Multan (Pakistan), in a 

pesticide production plant, twenty nine workers are selected as an exposed group and 

then drawn their blood. From the same area they selected thirty five people as a 

control group (the workers who did not come in contact with pesticides) but they were 

not involved in the production of pesticide. In their study as a biomarker they used 

some hematological parameters, micronucleus assay, serum cholinesterase (SChE) 

and Liver enzymes. They observed a statistically considerable (P < 0.001) elevation in 

the ALP, AST and ALT levels in the employees who come in contact with pesticides 

as compare to the group of control while in the exposed group the SChE level was 

observed considerably decrease (P < 0.001). They also observed cytogenetic damage 

in exposed group; their results revealed the employees of industries of pesticide have 

experienced considerable genotoxic contacts. According to them, their analization 

elaborated the health hazards to employees of industries of pesticides manufacturing 

of developing countries like Pakistan and suitable safety measures are needed for 

implement to save or reduce contact to damaging substances.   

Carvalho et al. (2006) investigated the liver enzyme abnormalities among oil 

refinery workers. They found all the 150 cases of individuals with simultaneous 

gamma-glutamyltransferase and alanine aminotransferase abnormalities of at least 

10% above reference levels. As controls, 150 workers without any liver enzyme or 

bilirubin abnormalities since starting to work there were selected. Odds ratios and 
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from logistic regression models, they calculated the respective 95% confidence 

intervals. They observed that the risk of liver enzyme abnormalities was considerably 

elevated in all the production sectors than in the sector of administration (OR=5.7; 

95% CI: 1.7- 18.4), even when the effects of alcohol, obesity and medical history of 

hepatitis were controlled for. During the period from 1992 to 1994, they reported that 

out of 89, 88 cases occurred among workers from the various production sectors and 

concluded that occupational exposure plays an important role in causing liver enzyme 

abnormalities among oil refinery workers. This is in addition to the specifically 

biological and/or behavioral risk factors such as obesity and alcohol consumption. 

Demir and Çelik (2006) investigate the effect of the activity of erythrocyte 

carbonic anhydrase (CA) and serum enzyme levels, the toxicity of trichloroacetic acid 

(TCA). For this purpose they gave SLD of TCA to 10 Sparague-Dawley rats under 

laboratory conditions and divided them into two groups, five rats in each group. They 

treated five rats with 0.2 g kg-1 trichloroacetic acid intraperitoneally while in other 

five rats they injected saline solution, in the same quantity. They narrated that after 

the treatment of six, three and one hour they analyzed the level of serum enzymes and 

the activity of erythrocyte carbonic anhydrase of the treated rodents and observed, 

after one and three hours administration of erythrocyte carbonic anhydrase, 

considerable elevation in creatine phosphokinase (CPK) and lactate dehydrogenase 

(LDH) while after the one, three and six hour of administration the level of AST 

elevated considerably while in erythrocyte carbonic anhydrase and alanine 

aminotransferase (ALT) levels no considerable difference was noticed by them as 

compare to untreated group rodents. They concluded with their observations that 

trichloroacetic acid is responsible for poisoning in rats. 
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El-Kettan et al. (2006) estimated the chronic impact of insecticide on the 

exposed farmers of Settat province Moroccan. They used SChE activity as a 

biomarker for this chronic exposure and reported decreased level is due to exposure of 

insecticides. Blood samples of three hundred and twenty five peoples of three villages 

around the city of Settat, average age of 19.6 +/- 29.8 years, 48.3% men and 51.7% 

women were took for their study. Complete clinical examination were received of all 

participants that collected from their medical history, pesticide exposure and their 

occupation. They used kinetic spectrophotometry technique was used to measured 

CHE activity and found the average value 4059.9 +/- 658.3 U/l for the overall 

population, for the one hundred and fifty seven men, the value was 4114.9 +/- 585.7 

U/L and for the one hundred and sixty eight women, the value was 4008.6 +/- 717.5 

U/L and decided this difference is not considerable and may be because of the 

minimum use of insecticide in that region. They suggested the regular assessment of 

insecticide is very important in farming environments as well as the awareness of 

farmers for the use of pesticides is also very important. 

Karatas et al. (2006) presented twenty three poisoning cases of endosulfan 

reported from their emergency department between the months of Jan to Dec 2005. 

Thecollected their data from laboratory files and clinical records. They reported that 

on admission, initially one patient complained about dizziness (4.3 %), seventeen 

patients were complained about nausea and vomiting (73.9 %) while 5 were 

complained about seizures (21.7 %). After ingestion within an hour these symptoms 

appeared in twelve patients (52.2 %) while in the 2nd hour 9 patients (39.1 %) were 

complained while in the 3rd hour 2 patients (8.7 %) were complained. They also 

reported that, tonic-clonic seizure were found in sixteen patients (84.2 %) while focal 
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seizures were observed in 3 patients (15.8 %), in the emergency department. They 

observed nineteen patients on the first day, 2 patients on the 2nd day while one patient 

was taken in under observation for 10 days. On the fifth day they transferred one 

patient to another centre for liver transplantation. For controlling seizures they 

symptomatically treated all patients by intravenous diazepam. They concluded that 

their study disclosed poisoning of endosulfan can be the cause of manifestations of 

primary central nervous system including seizures, with the presence or absence of 

any laboratory or clinical evidence of dysfunction of any other organ such as hepatic 

failure.  

Karthikeyan et al. (2006) monitored the toxicity of sub-acute inhalation of 

mosquito repellent mat vapor exposure 3hr daily, either for the duration of fifteen 

days (2nd group) or for 30 days (3rd group) on biochemical parameters in serum and 

vital organs of mice. They adopted the technique that the control animals were 

exposed to ambient air 3hr daily, either for half months [1st Group (a) or a month 1st 

Group (b)] and reported that in both the Group 2nd and Group 3rd exposure studies, 

they observed elevation in the ALT and AST activities in the heart tissue and blood, 

and a reduction in their spleen and lung tissue activities. According to them the 

biochemical lesion indicates that exposure to mat vapor is capable of interfering with 

the non-essential amino acids metabolism and induce tissues cellular damage and the 

elevation in the activity of AST along with that of lactate dehydrogenase (LDH) 

observed in serum and heart tissue in 2nd group and 3rd group studies indicate that the 

exposure to mat vapor is capable of inducing changes in the myocardial function as 

well as the elevation in the ALP activity in the blood and a decrease in its lung and 

heart tissue activity of mice exposed to mat vapor for 30 days (3rd Group) observed in 
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this study denotes that mat vapor could interfere with various metabolic functions to 

induce derangements at cellular level and inhalation of hitherto unidentified volatile 

chemicals emanated from mosquito repellent mat, may contribute as stress factors 

may contribute as in an indoor environment to produce above mentioned biochemical 

lesions in vital organs.  

Khan (2006) reported sub-acute damages in the liver of the mice caused due to 

pesticides exposure. They investigated pretreatment effect with aqueous extract of 

black tea in the liver antioxidants and lipid peroxidation, by giving a combine dose of 

cypermethrin and chlorpyriphos (0.02 g/ kg each) to male mice on alternate days over 

a half month period. In the result they observed sub-acute toxicity in mice, showed by 

increase in the levels of enzymes of hepatic damage markers includes aspartate 

transaminase (AST), alkaline phosphatase (ALP) and alanine transaminase (ALT). In 

the experimental group (group III) they observed considerably increased in the levels 

of lipid peroxidation than the control mice. They also observed decrease in the 

reduced glutathione (GSH), glutathione reductase (GR), superoxide dismutase (SOD), 

glutathione-S-transferase (GST), catalase (CAT), glutathione peroxidase (GPx) and 

total thiol activities in treated mice as compared to control. Before the pesticide dose, 

they gave Aq. Black tea extract at a  dose of 200 mg/ml polyphenols to the group IV 

mice as pretreatment, which considerably reduce the lipid peroxidation level and 

considerably increase the GST, GR, GPx, total thiol, GSH, CAT and SOD activities in 

the liver as compare to the control levels. In the last they concluded that their 

experimental data supported for the claim that the pesticide plays a central role in the 

changes of cellular oxidative status and showed decisively that the extract of black tea 
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supplementation can provide protection in contrary to the mediated oxidative stress as 

free radical in the rats liver cells with hepatic damages caused by pesticides.  

Loh et al. (2006) reported 2 patients, a twenty three and a twenty four years-

old man inhaled zinc oxide / hexachloroethane smoke during the training of the 

military and after inhalation they had respiratory distress and chemical pneumonitis. 

They reported that their previous history showed no any clue of drug or alcohol abuse 

and their tests of Blood disclosed leukocytosis with the predomination of neutrophils. 

The respiratory conditions were improved in both patients after oxygen support and 

steroid therapy, but they found liver function deterioration. According to them, their 

lab test reports revealed that the level of aspartate aminotransferase (AST) rose 

marginally while the levels of [gamma]-glutamyl transpeptidase and alanine 

aminotransferase (ALT) were high about 1.5- fold the normal limits. They narrated 

that the increment in the level of liver aminotransferase initiated from first day and 

second day and reached up to peak 18-22 days while in six week they observed the 

level of ALT/AST returned to normal. After serologic tests, common viral hepatitis 

was observed and physical examination and abdominal sonography did not show any 

specific findings. According to them the reports of these cases illustrated the liver 

damage happened in addition to respiratory effects of smoke of zinc oxide / 

hexachloroethane.  

Maroni and Fanetti (2006) investigated the effect of vinyl chloride on the 

hepatic function of vinyl chloride manufacturing industry employees and estimated its 

association with vinyl chloride past or current vocational exposure. They done 

medical checkup in the addition of the liver function tests (LFTs) execution and 

carried out ultrasonography of liver in seven hundred and fifty seven workers, who 



 

60 

are engaged in VCM/ polyvinylchloride (PVC) production from the long period of 

time. They also calculated maximum and cumulative exposures of VCM and carefully 

inquired the background of intake of alcohol and viral hepatitis. According to them 

regression assessment diagnosed the relation between the abnormal liver function 

tests and a group of permissible decisive factors (VCM maximum and cumulative 

exposure, triglyceride levels, alcohol, BMI, history of viral hepatitis and age). They 

found synergistic effect between a hepatitis history and VCM, as well as reported the 

permissible relation between AST/ALT ratio and vinyl chloride exposure greater than 

1. Liver ultrasonography results were used to analyze the distribution of abnormal 

LFTs. Altered serum parameters in decreasing order were most frequently found by 

them i.e. ALT (8.2%), gamma glutamyl transpeptidase (GGT; 9.0%), total bilirubin 

(9.1%), triglycerides (12.2%) and total cholesterol (27.3%). They reported that in 28.1 

percent of workers, the AST/ALT ratio greater than 1 was exist and past or current 

exposure of VCM were not found to be linked with abnormal liver function tests. 

Moreover, they reported BMI, AST showed positive linked with the high result of 

ALT, with intake of alcohol, gamma glutamyl transpeptidase with triglycerides and 

alcohol intake. They did not observe any synergistic effect on liver function tests to 

VCM exposure and observed hepatitis history and did not found any relation of 

exposure of VCM with AST/ALT ratio greater than 1. They observed, in case of 

periportal fibrosis (GGT) or liver steatosis (ALT), abnormal liver function tests was 

higher, but not in case of pure hepatomegaly, as documented by ultrasonography. 

According to them their diagnosis disclosed that only the assessment of function of 

liver do not have the ability to find out VCM-induced damage of liver, but discloses 

changes because of non- vocational factors, like metabolic dysfunctions or dietary. 
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They concluded that the liver function tests are of importance to find out attendant 

state that could recommend keep away from VCM exposure and are helpful for the 

purposes of promotion of health and medical counseling.  

Subramaniam and Solomon (2006) analyzed the samples of blood of some 

people and categorized them into two groups. In one group they placed agriculturists 

and public health workers, are those who directly exposed to pesticides and in the 

other group, those who indirectly exposed to pesticides such as through food chain. 

They used Gas Chromatography for the detection of banned organochlorine pesticides 

DDE and BHC residues in the blood samples of the patients complaining about skin 

diseases and minimum health. With few exceptions, they found the levels of DDE and 

BHC pesticides which were elevated in the blood samples of the persons who had 

directly exposed to the pesticides, i.e. workers of public health and agriculturalists. 

They also observed that the concentration of residues of BHC in blood was ranged 

from 0.006 to 0.130 ppm and for DDE its range in the sample was 0.002 to 0.033 

ppm. According to them the importance of this study is that the residues of these 

banned pesticides are still present in the blood of human.  

Sanmugapriya and Venkataraman (2006) used Strychnos potatorum seeds aq. 

extract (SPE) and seed powder (SPP) provide protection of the liver and antioxidant 

activities against ccl4-induced acute injury of the liver. They injected carbon tetra 

chloride in equal amount with olive oil 0.003 l/kg. s.c. to achieve injury of the liver. 

They observed that the doses of SPE 200 mg/kg and SSP 0.1g kg-1, p.o. proposed 

considerable (p<0.001) action of liver protection by decreasing the serum marker 

enzymes such as serum glutamate pyruvatetransaminase (SGPT) and serum glutamate 

oxaloacetate transaminase (SGOT). They also observed that it’s also decreased 
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bilirubin and ALP increased levels and by giving the doses of SPP and SPE, increased 

level of lipid peroxide were returned to the normal and decreased nonenzymic and 

enzymic levels of antioxidant. When ccl4 treated liver tissues were observed and 

compared it with control groups they have confirmed about that SPE and SPP play a 

role in the activity of liver protection. They compared their obtained results with the 

standard drug, Silymarin (0.05 g kg-1, p.o.) and concluded that SPE (0.2 g kg-1, p.o.) 

play considerable role in the activity of liver protection like the standard drug, 

Silymarin (0.05 g kg-1, p.o.).   

Abubakar and Hassan (2007) assessed the toxic effect of different mosquito 

coil brands in experimental rats and used experimental rat’s biochemical parameters 

to find out coil smoke toxicity in them. When for fourteen days the rats were exposed 

to smoke, they observed that the smokes from the coil give considerable elevation (P 

< 0.05) in the blood urea nitrogen, bilirubin, total albumin and total protein levels. In 

the same way, they also observed the increase in the ALT and AST activities from the 

smoke of the coils. They narrated that, in the examined liver, lungs and heart they did 

not find any lesions from the coils smoke and the elevation in the activities of liver 

enzyme could be due to early hepatic damage.  

Amr et al. (2007) reported follow up hepatitis among pesticide formulators. 

According to them this work was done on 150 subjects who worked in a chemical 

factory formulating pesticides and all selected subjects were assessed by clinical 

examination, abdominal ultrasonography and laboratory investigation regarding 

complications and risk factors of hepatitis. They concluded from their observations 

that there is an elevation in the curve of progression of chronic liver disease among 
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studied subjects on follow up and this may be because of the presence of another 

contributing factor which is chronic exposure to pesticides.  

Attia et al. (2007) studied the feeding effect of dry powder of carrot at three 

graded concentrations (5, 10, 20 %) mixed with the basal diet to carbon tetrachloride 

(ccl4) intoxicated male rats for one month. rats Intoxication was done by s/c injection 

of carbon tetrachloride (0.001 l/kg) in the first (medicated group) and the last 

(prophylaxis) two days of feeding period, as a single dose per day. According to them 

this study finding showed that prophylaxis is more powerful as compared to 

medicated groups. They narrated that both groups showed significantly increased feed 

intake, body weight gain percent and feed efficiency ratio and their biochemical 

analyses cleared that carrot supplementation to diet considerably decreased serum 

LDL cholesterol, triglycerides and total cholesterol, but elevated HDL cholesterol. 

Serum liver enzymes (AST and ALT) as well as concentrations of urea nitrogen, uric 

acid and creatinine decreased in rats fed carrot supplemented diet. They also narrated 

that the histopathological examinations of these rats’ kidneys and liver revealed a 

pathological lesions decrease or amelioration and dysfunction caused by ccl4 

intoxicated rats.  

Arshad et al. (2007) evaluated the α-tocopherol (vit.E) protective role against 

the poisonous role of chlorinated pesticide, Endosulfan. In their study as mammalian 

model they used 40 albino male mice. On the basis of endosulfan exposure and 

Vitamin-E treatment, they categorized 40 mice into four groups (ten mice each) and 

vit.E treatment was begun half month prior to first endosulfan exposure. They treated 

mice with Endosulfan @ 0.005 g kg-1 BW by the route of intramuscular and vitamin-E 

@ 0.08 g kg-1 BW orally and reported that after half month and a month of 1st 
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Endosulfan exposure mice were sacrificed. They observed by the help of biochemistry 

of liver tissue, the role of Vitamin-E in decreasing the poisoning caused by 

Endosulfan by comparing the results with the results of control. They observed a 

considerable inhibition in (1) ALP, at 30 days in both vit.E administrated and vit.E 

non-administrated exposed groups (2) body weight and protein, after half month and a 

month, in only vit.E non-administrated exposed groups. In contrast, considerable 

increase was examined in (1) RNA and GOT in a month and half month and (2) LDH, 

in a month in both vit.E administrated and vit.E non - administrated exposed groups. 

They also compared vit.E administrated and vit.E non-administrated exposed groups 

and found strongly marked increase in DNA and GOT (in a month), RNA (in half 

month), and LDH (in half month and a month) in vitamin non administrated group. At 

the end of their study they arrived at the end that endosulfan induce changes on many 

biochemical markers like RNA, GOT, protein, LDH and ALP and vit.E play a 

protective role in decreasing endosulfan poisoning.  

Attarchi et al. (2007) evaluated the level of enzymes of liver in the workers 

worked in a petrochemical complex and who come in contact with the vapors of vinyl 

chloride. By using the T-test, they studied the levels of liver enzyme of fifty two 

workers and compared it with forty eight control workers. They randomly selected the 

controls from office personnel in a petrochemical complex and the exposed workers 

in a PVC production unit of the same complex. They investigated and collected 

information data about both groups on a form such as history, work, weight, age, etc. 

between these two groups by using T-test and found statistically considerable 

difference of mean comparisons of GGT and ALP. They also found elevation in the 

mean of bilirubin (total, direct), AST and ALT in the exposed group and narrated that 
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this difference was not statistically considerable. According to them their study 

revealed that VCM mild exposure can be responsible of mild liver cholestasis. So, by 

using examination tests of cholestasis such as GGT and ALP should be regarded in 

liver function periodic assessment in the units of PVC production. 

Daryani et al. (2007) reported a case of an old man, age sixty years, 

accidentally exposed to Butachlor, clinically showed alternation in the enzymes of 

liver, jaundice, eosinophilia and exfoliative dermatitis after 1 day contact to 

Butachlor. They narrated that continuous follow up showed there was no other reason 

for their toxicity and hepatic histopathological examination revealed that Butachlor 

caused toxic hepatitis. They reported that his conservative therapy reflux back LFTs 

to normal within 15 days. 

Grassi et al. (2007) evaluated the promoting activity of the pesticide Diuron in 

a medium-term rat liver carcinogenesis bioassay that apply as end point 

immunohistochemically identified GST-P+ foci. They grouped male Wistar rats to the 

following categories: by diethylnitrosamine single dose (DEN, 0.2 mg kg-1) G1 to G6 

for constituting the  liver carcinogenesis while the other two groups G7 and G8 gave 

only 0.9% NaCl (DEN vehicle). A basal diet was given to rodents (G1 and G7) or a 

diet added with Diuron at 125, 500, 1250, 2500 and 2500 ppm (G2 to G5 and G8 

respectively) or 200 ppm hexachlorobenzene (G6), from the 2nd week. They reported, 

at the 3rd week the rats were enrolled to 70% hepatectomy partially and at the 8th week 

they sacrificed. They found that the herbicide did not alter ALT or creatinine serum 

levels and explained no conspicuous GST-P+ foci development was registered in non-

initiated rats fed, Diuron at 2500 ppm while DEN-initiated animals fed Diuron at 

1250 or 2500 ppm, developed mild centrilobular hypertrophy and DEN-initiated 
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HCB-fed animals showed severe liver centrilobular hypertrophy and significant GST-

P+ foci development. In last they narrated that these findings indicate that the 

medium-term assay adopted in this study does not reveal any liver carcinogenesis 

initiating or promoting potential of Diuron in the rat.  

Goel and Aggarwal (2007) reported about deaths in which majority of deaths 

occur due to victims come in contact to aluminium phosphide, organochlorines and 

organophosphates. They described that central nervous system can be damaged due to 

organochlorine pesticides and sensitize the myocardium to catecholamines. They 

determined that pulmonary fibrosis, hepatic necrosis, renal tubular necrosis, corroding 

damages to the gastrointestinal system, and severe inflammations of the throat are the 

causes of paraquat ingestion. They said that oxygen administration should be kept 

away, it produces more fibrosis while use of immunosuppressive agents have showed 

better results in patients with toxicity of paraquat. They described that the compounds 

of organophosphate inhibit acetylcholinesterase, resulting in acute toxicity while 

highly poisonous substance is aluminium phosphide that caused death 37 percent to 

100 percent. They narrated that ethylene dibromide is also highly poisonous 

substance, fumigant pesticide that cause ulcer of the mouth, pursue by the damages of 

kidney and liver, and is uniformly causing death almost. They suggested that 

physicians need to be educated who are working in rural and remote areas wherever 

available, for early symptoms and complete controlling it by the help of antidotes and 

supportive care.   

Jamil et al. (2007) conducted studies of epidemiology in workers of 

agriculture who come in contact with pesticide, in addition with the same number, sex 

and age subjects as unexposed group. They reported that the entire the two hundred 
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workers who come in contact with pesticides complained the symptoms of headache, 

nausea, fever, and other abnormal symptoms when for general health check-up they 

visited the hospital. They took up these cases for more detailed studies. They narrated 

that elevated leukocytes count with a large number of immature cells and decrease in 

hemoglobin and RBC were showed by five (2.5 percent) workers and on the basis of 

on pathological and clinical examinations these workers were further diagnosed as 

Philadelphia negative Chronic Myeloid Leukaemia (CML) cases. In the same 

environs, they studied about hundred children (aged between 1 - 17 years) for the 

above parameters and reported that signs of delayed milestones and mental retardation 

were showed by about 3 percent of the pesticide contacted children; they compared 

these with unexposed children (same sex and age) from environment unspoilt by 

modern’s tendencies. From their observation they concluded that in individuals 

(adults) who come in contact with pesticide, occupational epidemiology supported 

clinical evaluations could determine CML.  

Khuder et al. (2007) studied the individual’s health hazards, live in Wood 

County, OH, near agricultural lands that were allowed to expose biosolids. They 

narrated that a health survey to six hundred and seven households were mailed by 

them and they received a completed survey data from one hundred and seventy six 

individuals who were not come in contact to biosolids (living more than one mile 

from the farms where application was not allowed) and from four hundred and thirty 

seven individuals who come in contact to biosolids (living on or within 1 mile of the 

farms where application was allowed). The authors permitted for upto six surveys per 

household and reported that their survey results showed that some reported health-

related symptoms were statistically considerably increase among the biosolids 
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contacted individuals, comprising general weakness, weight loss, dehydration, skin 

ulcer, jaundice, abdominal bloating and excessive secretion of tears. They also 

reported that the frequency of reported occurrence of giardiasis, upper respiratory 

infection and bronchitis were also statistically considerably increased. According to 

them their observations showed an elevated risk for many gastrointestinal, respiratory 

and other diseases among individuals who live near agricultural lands on which the 

application of biosolids was allowed and suggested that more observations and studies 

are required to address the boundaries in the support of this study.  

Ross and Borazjani (2007) described that hydrolytic enzymes 

carboxylesterases (CEs) metabolized by amide bonds, ester, or thioester containing 

xenobiotics and CEs are displayed ubiquitously but are present in highest 

concentration in membrane-enriched liver fractions. They described that assays are 

helpful to measure the activity of enzyme and distribution of tissue of human 

carboxylesterases (CEs). They described both HPLC-based and spectrophotometric 

assays in detail and explained that many of these assays are easy and fast to perform 

and will be useful to investigators who are interested in studying the environmental 

chemicals and esterified drugs disposition and metabolism.  

Singh et al. (2007) designed a prospective study to determine the acute 

pancreatitis and hyperamylasemia incidence in patients with the poisoning of 

anticholinesterase. They described that this study was completed by pancreatic 

imaging taken by ultrasonography and total serum amylase estimation by its serial 

determination and proved, if needed, by computerized tomography. They narrated that 

toxicity of anticholinesterase was induced by either accidental contact or ingestion to 

organophosphates or carbamates; it was finding out when patients admitted with 
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cholinergic crisis features, >50% decreased serum activity of Butyrylcholinesterase 

and displayed betterment by following atropine and 2-PAM or atropine alone 

administration. They reported that all anticholinesterase poison patients admitted 

between 2001-2005 were prospective analization for increased serum amylase and 

their levels of serum amylase were determined daily till ten days in alive and in dead 

until they alive. To find out pancreas swelling they performed abdominal 

ultrasonography in entire patients and computerized tomography was carried out in 

those who had considerably increased serum amylase levels (≥800 S.U) or whose 

pancreas had swollen. They described that out of eighty six admitted patients, seventy 

nine were carried out for determination as information were not completed in seven of 

the seventy nine subjects, increased serum amylase level was observed which was 

greater than 200 S.U. in thirty seven patients (46.95 percent) while it was 800 S.U. in 

3 patients. Moreover, they described that on ultrasonography, 1 of these patients made 

noticeable inflammation of pancreas and computerized tomography verified it and 

narrated that propoxyfur had been swallowed by this patient. They reported that 

confirmation of acute pancreatitis was not examined in the other 2 patients (in expired 

subject autopsy and in alive subject imaging) who swallowed chlorpyriphos and did 

not observed considerable association between nature of the compounds 

(organophosphate or carbamates), serum cholinesterase inhibition on presentation, 

cholinergic syndrome severity and duration and elevation and time course of duration 

and severity of cholinergic syndrome and increase and time course of serum amylase 

elevation. With individual pesticide they did not examined any considerable persistent 

elevated serum amylase excluding fenthion. They also reported the other connected 

alternation were polymorphonuclear leukocytosis (TLC >11 000/mm3) in entire thirty 
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seven subjects who showed increased transaminases (6/37), hyperglycemia (6/37) and 

increased amylase. In last they found from their study that the patients with 

anticholinesterase poisoning, serum amylase mild elevation are common. 

Nevertheless, acute pancreatitis is not common.  

Soomro et al. (2007) monitored the farmers (n=209) exclusively 

organophosphates spray workers in which rate of illness increased and compared their 

findings with the findings of similar aged subjects (n=170) selected from the same 

condition and atmosphere. They found significant difference in the biochemical 

parameters of blood and urine samples of selected group’s subjects and observed 

inhibition in cholinesterase as well as reduction in the levels of sugar and urea and 

elevation in the levels of bilirubin, ALP, creatinine and total protein were noticed in 

the serum of farm workers than the controls. They narrated that in urine sample 

reduction in the levels of sugar and urea while elevation in the levels of creatinine and 

urobilinogen were observed which were considerably higher statistically (P < 0.001). 

With their findings they concluded that the farmers who come in contact to 

organophosphate had considerable change in the levels of biochemical parameters of 

blood and urine that showed severe toxicity and suggested that these chemicals are 

omnipresent, can decrease it in our environment is necessary to gain optimal health. 

Singh et al. (2007) reviewed prospectively collected data of sixty four patients 

who come in contact with ethylene dibromide. They reported that all the selected 

subjects were belonging from Gwalior and neighborhoods, males were in the majority 

between the ages of 21-30 years. Twenty six were survived (40.6%) and thirty eight 

were expired (59.4%) out of sixty four patients. They narrated that at the time of 

admission pain in abdomen, vomiting and nausea were most common symptoms 
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among them while other features were oliguria, palpitations, drowsiness and 

diarrhoea. They recorded normal pulse rate less than 100 in twenty two subjects while 

greater than 100 was observed in 24 died subjects at presentation (p value = 

0.0004199). They reported that half ampoule (1.5ml.) of ethylene dibromide was 

enough as fatal dose and death rate was 46.15% and 20% with one and half ampoule 

consecutively. They noticed best result when subject reached to the hospital within 6 

hrs of exposure and mortality happened between 12 hrs and 5 days after exposure. 

They narrated that at the time of admission toxicity of gastrointestine was 

predominant and clinically abdominal pain, vomiting and nausea were observed in 

entire exposed subjects. They also observed liver damage in 28 (43.8%) patients, 

hypoglycemia in 24 (37.5%), nephrotoxicity in 32 (50%), CNS damage in 8 (12.5%) 

and heart toxicity in 28 (43.8%). They concluded that ethylene dibromide is very 

poisonous and the subjects who eat or drink 1/2 to 1 ampoule normally remaining 

alive with intensive care provided that they reached to the hospital within 6 hrs and 

suggested that at the time of admission > 100 pulse rate, was not a good prognostic 

factor. At presentation patients with normal blood pressure and pulse rate had better 

prognosis.  

Ali et al. (2008) collected peripheral blood from sixty nine females of cotton 

picker and sixty nine unexposed females as control and determined the effects of 

pesticide contact on genetic disorder as well as on the serum cholinesterase and 

enzymes of the liver. They narrated that the workers were of same mean age in 

control and cotton picker gp (37. 52 +/- 13.47 vs. 37.55 +/- 12.75, P > 0.05) and the 

picker females average exposure time was 10.26 +/- 6.14 years. During their work 

activities the exposed group workers did not use any safety measures. In pesticide 
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contacted group workers they observed decreased levels of serum cholinesterase, and 

aspartate aminotransferase hwereas alanine aminotransferase and alkaline 

phosphatase levels were elevated than the control group that is not come in contact 

with pesticides (P < 0.001). They noticed that the contacted gp clearly showed 

considerable binucleated cells with micronuclei frequencies (12.72 +/- 3.48 vs. 4.35 

+/- 2.44, P < 0.001) and total number of micronuclei in binucleated lymphocytes 

(16.51 +/- 4.27 vs. 5.86 +/- 3.09, P < 0.001) than the workers of the group that did not 

come in contact with pesticides i.e., members of control. They also noticed that the 

frequencies of binucleated cells with micronuclei to rise with age in both the groups; 

nevertheless, the degree of elevation was higher in exposed group as compare with the 

control. According to the result obtained from this study showed they suggested that 

pesticide mixtures caused cytogenetic disorder in the females who come in contact 

with pesticides.  

Al-Howiriny (2008) inquired broccoli “Brassica oleracea L.” (Aqueous extract 

of freeze dried powder) as antioxidant and its hepatoprotective effect on hepatic injury 

caused by carbon tetrachloride (CCl4). In this study he treated Wistar albino rats 

treated with ccl4 dose about 180–200 g and analyzed their serum bilirubin, GGT, 

ALP, GPT and GOT in liver tissue. He also determined malondialdehyde (MDA) and 

non-protein sulfhydryl (NP- SH) and observed higher MDA activities and 

simultaneous fall in NP-SH in the tissue of liver and increased levels of serum 

bilirubin, GGT ALP, GPT and GOT, evident of hepatotoxicity caused by ccl4 in all 

administrated rats. He narrated that the extract of broccoli 0.15 and 0.3 g/kg doses 

caused considerable liver protection by reducing the serum enzymes activity, 

bilirubin, while it considerably reduce MDA and raised the NP-SH levels of hepatic 
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tissue. He also examined the hepatic tissue histopathologically that revealed the 

protective impact of broccoli in ccl4 -induced liver injury in rats. He concluded from 

his experimental observations that hepatoprotective capacity is possesses by broccoli 

and because of its antioxidative impacts on liver cells it may have potential 

therapeutic value in few liver damage treatment, due to sulfurated and flavonoids 

compounds. 

Blanco-Penedo et al. (2008) determined the organic pollutants levels in cattle 

from the NW of Spain. They examined the liver of one hundred and one animals from 

2 regions (Asturias and Galicia) for finding the effects of thirty four congeners of 

PCBs (209, 206, 205, 201, 199, 194, 189, 187, 183, 180, 171, 170, 169, 167, 157, 156, 

153, 149, 141, 138, 128, 126, 123, 118, 114, 105, 101, 77, 52, 31, 29, 28, 18 and 8) 

and 7 pesticides of organochlorine (HCB, α-HCCH, φ- HCCH, HEOD, DDT, TDE). 

They also studied the different factors influences (proximity to industrial areas and 

farm types) on deposition of pesticides in cattle. Overall, in calves of both regions, 

they observed very low frequency of PCBs and organochlorine pesticides 

concentrations and occurrence. They reported from each region, HEOD was most 

frequently and was present in more than half of the animals of that region while in 

PCB congeners, PCBs 153 and 141 were the most frequently observed but typically 

present in less than 20% of calves. They also reported that the more abundant 

contaminants, from which animals exposed, differed considerably between the 

regions and may be related with the usage of past patterns. They narrated that the 

farms differences, in terms of their livestock management, did not show a 

considerable impact on the deposition of pesticides by calves. From the maximum 

residues levels, (RMLs) the concentrations of liver in calves were below for intake of 
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human and there is no sign of any danger from these contaminants through eating 

liver of calf.  

Daryani et al. (2008) reported a case of Lindane gas continuous exposure 

induced hepatic cirrhosis in an old man aged 62 years. They clinically examined the 

old man and no other any reasons were found for hepatic cirrhosis by them. They 

concluded that Lindane chronic exposure may led to liver cirrhosis and damages in 

man.   

Gil et al. (2008) reported three hundred and seventy five patients of paraquat 

poisoning, from January 2005 to December 2006. After ingestion within a day, they 

were diagnosed by the help of the concentration of plasma paraquat, in the Institute of 

pesticide poisoning of Soonchunhyang University Cheonan Hospital, Korea. They 

narrated that all patients were administrated in terms of the uniform protocol 

antioxidant therapy and extracorporeal elimination was included. They determined the 

plasma paraquat concentration by HPLC and observed the average age of the patients 

of Paraquat poisoning were in between 48.42 ± 6.75. Survived patients were 110 

(29.3%) after 3 hour, 2.64 was the upper limit of the concentration of plasma Paraquat 

in them. They reported that all patients with above 3.44 level of plasma paraquat were 

expired and the minimum level of Paraquat in died subjects were  very low (0. 00001 

mg /mlat 24 hours; 0. 00002 mg /ml at 12 hours; 0. 00012 mg /ml at 5hours). 

According to their examined data the concentration of plasma paraquat is good 

indicator of survivors but is not good indicator of non-survivors in the low level of 

plasma paraquat. 
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Goh and Goon (2008) encoded the expert reviews that trichloroethylene (TCE) 

is commonly used as an industrial extraction agent, solvent and degreasing agent. By 

the absobtion of TCE into the body skin, heart, kidney, liver and the nervous system 

can be badly affected. They narrated that the common clinical sign and symptoms of 

toxicity of TCE comprises hepatitis and generalized severe dermatitis and skin 

eruptions, comprises erythema multiforme,  toxic epidermal necrolysis and Stevens-

Johnson syndrome and did not found the pathogenesis of this TCE hypersensitivity 

syndrome and its sign and symptoms are like a drug-caused hypersensitivity 

syndrome. They also narrated that doctors managing patients admitted with severe 

eruptions of skin related with hepatitis, mimicking drug-caused hypersensitivity 

syndrome should always collect a careful history of occupation to exclude exposure of 

TCE.  

Hussein et al. (2008) studied harmful effects of professional contacts to 

organic solvents in shoe-makers liver enzymes and the hepatic tumor marker (AFP), 

with the assessment of the role of oxidative stress (MDA). Additionally, they 

explained that their work is to determine the protective functions of the antioxidant 

enzymes (SOD and GR) and some trace elements (Se, Zn and Cu). They narrated that 

the present study included 47 shoe-makers exposed to organic solvents for more than 

5 years, and 40 control workers, never occupationally exposed to organic solvents. 

The liver enzymes (ALT, AST, and GGT), tumor marker (AFP), antioxidants (SOD 

and GR), oxidative stress marker (MDA) and some trace elements (Se, Zn and Cu) 

levels were estimated. According to them statistical analysis of the results revealed 

that ALT, AST, GGT, AFP and MDA in the workers were significantly higher 

compared to their controls, while the SOD, GR and Se of the workers were 
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considerably decreased than the controls, even the antioxidants levels were reduced 

and the oxidative stress was considerably elevated in the shoe-makers than their 

controls. They did not find considerable relationships between the trace elements and 

the antioxidants levels on one side and the liver enzymes levels AFP on the other side 

in the shoe-makers, excluding in the Se. They found that Selenium (Se) was not 

significantly correlated with the liver enzymes (ALT and GGT) in the shoe-makers 

and concluded that occupational exposure to organic solvents in shoe-makers found to 

have dangerous effects on the enzymes of liver, oxidative stress and AFP, but the 

protective roles of antioxidants and trace elements (except Se) was not been proved. 

Khan et al. (2008) designed a cross sectional brief examination to determine 

the toxicity of pesticides in association with the inflammatory biomarkers and 

oxidative stress in tobacco farm workers in district Swabi, Pakistan. They selected 

total of one hundred and nine adult male consisting of 54 unexposed farmers and fifty 

five tobacco farm workers, age group between 16- 72 years and measured γ-GT and 

BChE on Vita Lab Selectra E. They also estimated Nitric oxides (NO) and plasma 

Malondialdyhyde (MDA) by the formation of Griess reaction and thiobarbituric acid 

respectively and determined serum C-reactive protein (CRP) on Immulite-1000. They 

found significantly decreased plasma cholinesterase mean (SD) levels to 5596 (929) 

than the 6821 (1365) U/L in the farm workers who come in contact with the pesticides 

(P<0.001). They also reported significantly raised inflammatory markers and 

oxidative stress in the farm workers who come in contact with pesticides than the 

group of control which are given as mean (SD) (a) GGT 24(6) vs 17(4) U/L (b) 

Nitrate 34.27(19.71) vs 21.35 (11.57) umol/L (c) CRP 1.44 (0.860) vs 0.911(0.538) 

mg/L and MDA 4.71 (2.01) vs 3.27 (0.94) nmol/ng (P<0.001) respectively. According 
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to them the levels of plasma cholinesterase revealed a considerably inverse 

association with plasma CRP (r=-0.40), nitrate (r=-0.44) and MDA (r=- 0.39) and 

concluded that the inhibition of plasma cholinesterase is due to pesticide exposure 

added to inflammatory markers and oxidative stress in the farm workers and plasma 

cholinesterase has inverse association with inflammatory biomarkers, lipid 

peroxidation and the production of nitrate that can help in determining pesticide 

induced risk in farmers.   

Lee et al. (2008) reported fifteen patients, six men and nine women, had an 

average age of 54.7 years with endosulfan exposure who came to their emergency 

department (ED) and were retrospectively enrolled during the study period. They 

collected laboratory test results, toxicological history, toxic symptoms and signs from 

the ED medical records. According to the absence or presence of seizures, they 

classified the patients into 2 groups. They compared the dichotomous variables and 

quantitative data between the 2 groups. They narrated that most of the poisonings (13 

patients, 86.7%) stemmed from deliberate self-harm, while the other two were 

unintentional. The patients were categorized into seizure (10 patients) and no-seizure 

(05 pateints) groups. After the acute phase of toxicity, complications were observed in 

9 patients and all of them were related to the seizure group. Eight patients in the 

seizure group progressed to status epilepticus and needed mechanical ventilator 

support while four of these patients (50%) subsequently died. They also narrated that 

the duration of hospital stay was 8.5 days in the group of seizure and 3.0 days in the 

group of no-seizure. They observed that white blood cell counts, blood glucose, and 

enzyme function tests for the liver, pancreas, heart, and muscles were abnormally 

increased in the seizure group, all occurring within the initial twenty four hours after 
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the onset of seizure as well as sever metabolic acidosis was also present in this group. 

They concluded that seizure or status epilepticus accompanied by involvement of 

several organs was distinctive feature of endosulfan exposure/poisoning and advised 

that the emergency physicians who practice in agricultural areas should have a high 

index of suspicion, when treating patients presenting with acute repetitive seizure, 

accompanied by gastrointestinal complaints and laboratory evidence of multiple organ 

dysfunction including metabolic acidosis.  

Soomro et al. (2008) compared pesticide spray-workers (n=140) and controls 

(n=110) indicated highly significant effects by analytical means on serum 

cholinesterase level (p<0.001) through ANOVA. They described that Duncan 

Multiple Range Test ranking for monocrotophos and carbaryl were similar though 

different than endosulfan and cypermethrin, which conceptualized the effects on 

cholinesterase level. They used the GC-MS for the detection of residue concentrations 

in blood serum samples of spray-workers and their calculated values for endosulfan, 

monocrotophos, carbaryl and cypermethrin were found to be 9, 5, 50 and 80 µg/kg 

body weight respectively. They narrated that further investigation were carried out in 

the light of reported NOAEL which indicated the effect and extent of exposure among 

the study population. 

Achudume et al. (2009) primarily concentrated on dietary disclosure 

concentrations (0.025-0.96 kg/g) of the Raid ingredients treated to rats for ten days. 

With the help of high-pressure liquid chromatography technique, they find out the 

tissue concentrations of the insecticide. They determined the tissue levels of lactic 

acid dehydrogenase and glucose-6- phosphate by established methods. They 

concluded by their observations that the rats was directly proportional to the 
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concentrations and inversely proportional to their growth (in weight) and the order of 

bioaccumulation of the insecticide in the tissues was brain <liver< muscle <lipid. 

They described that the toxicity changes revealed no considerable effect in brain, but 

considerable decrease in the level of lactic acid dehydrogenase and glucose-6-

phosphatase were noticed in the liver and muscle. According to their recorded 

experimental observations and results they have been concluded that the deposition of 

the components of the insecticide components in the tissues is responsible for the 

inhibition of few key metabolic enzymes.  

Ahmed et al. (2009) determined the role of organophosphate in causing 

hyperamylasemia and acute pancreatitis. They managed their study for six months 

from 16th June 2006 to December 2006, at the Department of Medicine, Abbasi 

Shaheed Hospital Karachi. In this study they considered both sexes patients, and 

above the ages of 15 years presented with a positive poisoning of organophosphate 

(OP) history. They designed a special performa to enter all the investigated data 

having the patient’s basic information, physical examination, history of past event and 

the recent history and the related investigations like lactate dehydrogenase (LDH), 

alanine aminotransferase (ALT), serum lipase and amylase, complete blood count and 

ultrasound abdomen. They reported that Hyperamylasemia was observed in twenty 

eight (31%) patients, among the ninety patients while pancreatitis was observed in 2 

(2.2%) patients and hyperlipasemia was observed in nine (10%) patients. 

Hyperamylasemia is more frequently observed in organophosphate poisoning patients 

whereas 2 patients proved to have acute pancreatitis as a complication. 

Azmi et al. (2009) took the blood samples of eighty farm workers on 1 day 

(reading-I), 1 week (reading-II) and a month (reading-III), who worked as pesticide 
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sprayers in 14 different farms of vegetable and fruit present in the Gadap orchards 

(rural area), Karachi-Pakistan. In this study they observed that out of eighty three, 

twenty six farmers were exposed to different pesticides (i.e., DDE, DDT, 

monocrotophos, diazninon, polytrin-C, deltamethrin and cypermethrin) and compared 

them with twenty five healthy control subjects. They also analyzed different 

parameters of blood in comparison to control group persons and observed some 

changes in the indices of red blood cells in all the pesticide exposed subjects, and only 

2 subjects from 2 different farms were severely affected and therefore their TLC, 

MCHC, MCV, Hb, neutrophil and monocyte counts were considerably high. They 

also observed increased lymphocyte count in almost all the pesticide contacted 

subjects. The increased platelets count was also observed in some subjects but their 

TLC, MCHC, MCV, Hb, RBC and neutrophils were found considerably low in these 

subjects. They also observes that due to multiple pesticides exposure for a long 

duration cause the bad impact on the health of the pesticide contacted subjects and are 

responsible for respiratory, nephritic, hepatic, dermatological and other clinical 

disorders reflecting the harmful pesticides effects. They concluded that indiscriminate 

pesticides use in the agricultural area shold be discouraged and the farmers should 

also be informed well about the hazards of misuse of the pesticide by the regulatory 

bodies. 

Celik and Temur (2009) assessed the sublethal trichloroacetic acid 

concentration (TCA) effects on biomarker of liver damage (bilirubin, protein and 

cholesterol) and hematological constituents like hematocrit and hemoglobin, platelet 

counts, RBC, Mean Corpuscular Hemoglobin, White Blood Corpuscles, Mean 

Corpuscular Hemoglobin Concentration and Mean Cell Volume in rats at the  period 
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of subchronic under the conditions of laboratory. Six male rats were orally treated 

with 2000 ppm TCA dosage ad libitum during fifty two days tests following one after 

another continuously. Their observations revealed that TCA is responsible for 

considerable elevation in the serum bilirubin while decrease in CHL and PRT with 

respects to blood components. They reported that when rats were administrated with 

2000 ppm of TCA exposure their HCT, MCH, MCHC, MCV, Hb, and RBC levels 

were considerably low but PLT counts was elevated. It thus concluded that sublethal 

dosage of TCA caused the hepatic dysfunction and responsible for hematotoxicity in 

rats. They also concluded thet due to altered observations noted TCA is responsible 

for toxicity of rat’s substantial systemic organ in the duration of fifty two days of a 

subchronic contact with it. 

Gawish and Elhalwagy (2009) examined the efficiency of green tea 

polyphenols as an example for natural polyphenols and butylated hydroxytoulene as 

an example for artificial polyphenols, in counteracting some of the biochemical and 

histological alternations induced by repeated intoxication for 28 days with mixture of 

well known pesticides that was widely investigated separately. They treated 6 groups 

of rats as follows G1 (control), G2 ( p-mix, consists of, 1/60 LD50 chloropyrifos 

=2mg/Kg b.wt, 1/200 LD50 of fenitrothion =2.5 mg/kgm b.wt and 1/100 LD50 of 

lambada cyhalothrin =0.17 mg/kg b.wt), G3 (GT=100mg/animal), G4 (p-mix+GT), 

G5 (BHT=10mg/kgb.wt), G6 (P-mix+BHT) and for further biochemical parameters 

investigation they collected blood samples after fourteen and twenty eight days. At 

the end of the experiment they examined liver tissue histopathologically and 

considerable inhibition in plasma cholinesterase (ChE), damage in liver was noted 

that proved with the reduction in total glutathione content and increase of 



 

82 

triglycerides, total cholesterol, plasma glucose, plasma aspartate aminotransferase 

(AST), alanine aminotransferase (ALT) as well as increase in oxidative stress (OS) 

marker malodialdehyde. They narrated that in addition to angiogenic changes in blood 

vessels of animals treated with P-mix. Natural polyphenols (GT) supplemented to 

intoxicated rats induced pronounced counteracting effect in MDA, Glucose, 

cholesterol and triglycerides as well as promising effect in ALT and AST and liver 

tissue architecture and induce antiangiogenic effect. However, artificial polyphenols 

(BHT) supplementation has counteracting effect in MDA and GSH but it work 

synergistically with the p-mix on the other parameters.  

Kuklenyik (2009) worked on thirty nine toxic and health hazardous pesticides, 

the use of which is permitted by United States Environmental Agency by using an 

analytical method suit to find the organophosphorus unmetabolized pesticides in the 

blood of OP applicators. Firstly, they evaluated method of mass spectroscopic 

detection. Secondly Gas chromatograph double tandem mass spectrometer was used 

to compared the limits of detection using the ionization of electron and chemical 

impact for this analytical set. They also investigated liquid chromatograph double 

tandem mass spectrometer and observed better than method of mass chromatograph 

for about fifty percent compounds. Positive atmospheric pressure chemical ionization 

was selected for organochlorine pesticides. Once detection method separated analytes 

they compared the  methods of analytical separation with liquid chromatography the 

selected eluent and column and for gas chromatography only column was selected. 

They produce a suitable sample cleanup process as last step for this method. 

Instead of solid phase extraction they tested Lyophilization, liquid-liquid extraction 

methods for comparison. They used different methods for cleanup that begins with 
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liquid-liquid extraction with the aiding of high pressure ethyl acetate in accelerated 

solvent extractor, exchange of solvent and removal of a lipid. Then they injected 

concentrated extract into the system of HPLC-MS-MS after that they injected the 

same extract in the system of GC-MS-MS and purified it further before the GC-NS-

MS step by using headspace solid phase micro extraction. They observed good output 

for the determination of blood samples of organophosphorus applicators. 

Landgren et al. (2009) determined the exposure of pesticides as well as 

monoclonal gammopathy of undetermined significance (MGUS) risk in pesticides 

using farm workers who used restricted pesticides. They collected the blood of six 

hundred and seventy eight subjects between the age of thirty and ninety four years, 

estimated pesticides by electrophoresis performed on agarose gel. Localized and 

discrete band of samples were subjected to immunofixation. Determined monoclonal 

gammopathy of undetermined significance (MGUS) age-adjusted occurrence was 

relate with occurrence of monoclonal gammopathy of undetermined significance 

(MGUS) in nine thousand and sixty nine Minnesota men. By logistic regression 

models they determined the relation between presence of monoclonal gammopathy of 

undetermined significance (MGUS) and exposure of pesticides by adjusting it for 

education and age level. They narrated that among fifty years aged selected subjects, 

monoclonal gammopathy of undetermined significance (MGUS) were present in 

thirty eight subjects, yielding 6.8% occurrence (95% CI, 5.0%-9.3%). They correlate 

it with Minnesota men monoclonal gammopathy of undetermined significance 

(MGUS) age-adjusted prevalence was 1.9-fold (95% CI, 1.3- to 2.7-fold) higher 

among the applicators of pesticides. Among the chlorinated fungicide chlorothalonil 

and insecticide dieldrin, the fumigant mixture carbon disulfide /carbon-tetrachloride, 
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the applicators they found the high risk of prevalence of MGUS. In last they 

concluded that among pesticide users the risk of MGUS was double in Minnesota 

men and by adding hypothesis support the particular pesticide are causatively 

associated with myelomagenesis. 

Patil et al. (2009) compared hematologic parameters and liver and kidney 

function tests in occupationally exposed pesticide sprayers of grape gardens (n = 60) 

and normal healthy participants (n = 30), 20-45 years of age, in Western Maharashtra 

(India). They collected venous blood samples from both groups and compared it with 

control participants, and reported that the sprayers showed the following-significantly 

increased serum C reactive protein (117.6%), marker enzymes of liver function - urea 

(13.%), blood glucose (11.4%), creatinine (18.4%), serum bilirubin (41.8%), alkaline 

phosphatase (16.9%), alanine transaminase (37.4%) and serum aspartate transaminase 

(57%); and decreased acetyl cholinesterase activity (30.9%) and serum cholesterol 

(12.12%) as well as they also reported that they did not observed any considerable 

change in serum globulin, total protein and the A/G ratio, however, but serum 

albumin decreased slightly (3.3%, P <0.05) and compared it with the control group 

and found that hematologic parameters significantly decreased in the count of red 

blood cells (7.7%), mean corpuscular hemoglobin (4.5%), mean corpuscular 

hemoglobin concentration (5.8%), mean corpuscular volume (3.8%), hematocrite 

(3%), sprayers- hemoglobin (6.9%) and whereas the white blood cell count increased 

(18.2%). They narrated that the decreased serum acetyl cholinesterase value indicates 

a high degree of pesticides absorption, which leads to impairment of liver and kidney 

functions and slightly altered hematologic parameters in the occupationally exposed 

pesticides sprayers of grape gardens studied here.  
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Ojezele and Abatan (2009) assessed the toxicological effects of the 

organophosphorus compounds (methidathion and chlorpyrifos) and the usefulness of 

some parameters as bioindicators. They assayed hematology and serum biochemistry 

randomly assigned the birds to 3 oral (by mouth) pulse-dose treatments of 0 and in 15 

cockerels at random age of 4-6 weeks, 0.075 g/kg methidathion and 0.035 g/kg 

chlorpyrifos, respectively and used hematology and serum biochemistry as indices of 

toxicities. They reported that significantly (P <0.05) reduced WBC, neutrophils and 

lymphocyte counts were observed in the groups of birds dosed with chlorpyrifos and 

methidathion. Their PCV, Hb, and RBC were significantly decreased by methidathion 

while chlorpyrifos caused a significant increase in these parameters. They narrated 

that the results obtained in this study also showed that methidathion and chlorpyrifos 

caused considerably low ALP, ALT, TP, and ALB levels, while methidathion caused 

considerably low AST level, it’s inversely proportional in the case for chlorpyrifos 

with respect to AST. They also noted that both organophosphates had no considerable 

effect on BIL level. The study thus showed that the evaluated parameters can serve as 

useful bioindicators of the sub lethal exposure to organophosphorus compounds. 

Onozuka et al. (2009) conducted a forty years follow-up study on "Yusho" 

disease caused by polychlorinated dibenzofurans and polychlorinated biphenyls 

contaminated rice oil ingestion. They examine death among one thousand and sixty 

four patients in Japan, were suffering from this disease. To assess the exposure effects 

on the death, the authors calculated standardized ratios of death. As a reference points 

for major death reasons they used National mortality rates. They followed a total of 

one thousand five hundred and ninety six patients of Yusho (95.9%) till they expired 

or the end of the study (31st December 2007). They reported that for the causes of 
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most major death, the standardized ratios of mortality were not considerably increased 

except in the cases of cancer in males. In all types of cancer either liver or lung the 

SMI ratio tended to reduce with the passage of time. In the last they concluded that 

the polychlorinated dibenzofurans and PCBs carcinogenicity must be taken into 

consideration, when risk of death evaluating. 

Wang et al. (2009) assessed the histopathological changes and alternation in 

the serum metabolites and parameters of biochemistry of rats blood following the 

medication of carbaryl (CAR) and chlorpyrifos (CPF) mixture and alone. They 

observed no alternation in the histopathology of renal and hepatic tissues, while their 

biochemical examination of serum revealed slightly elevation in the level of total 

bilirubin and alanine aminotransferase in chlorpyrifos medicated rats than the 

controls. They reported that metabolites examination showed changes in many 

metabolic profiles of serum, contributing in the metabolism of free fatty acids, 

glucose and amino acids in hepatic mitochondria. They observed decline in the level 

of aspartate, lactate, dimethylglycin (DMG) and low and very low density lipoprotein 

(LDL/ VLDL) in the chlorpyrifos medicated rats.   

Yang et al. (2009) examined the toxicity of Paraquat and found its clinical 

outcomes relation with the serum antioxidant status (TAS). They reported that from 

January to December 2007, two hundred and ninety six persons were enrolled to the 

institute of pesticide poisoning, Soonchunhyang University Cheonan Hospital. They 

compared the level of total antioxidant in the serum of nonsurvivor and survivor 

group and found that the level of the concentration of plasma Paraquat, ingested 

Paraquat, amylase, serum creatinine, leukocyte count, ALT, blood urea nitrogen, AST 

and uric acid were individually related with the clinical outcomes (p<0.001), but TAS 
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was not. They narrated that multiple logistic regression determine the odd ratio 95% 

confidence interval 0.43 (0.02- 8.52) for TAS and 10.75 (3.45-33.74) for plasma 

Paraquat concentration in serum and concluded that TAS was not related with 

survival and in the patient affected with Paraquat poisoning clinical outcomes did not 

influenced by TAS in serum. 

Binukumar et al. (2010) elucidated dichlorovos exposure chronic effect on 

hepatic mitochondrial electron transport chain (ETC), uptake of calcium and its 

implications on the hepatic enzyme induction and abnormal function of the liver in 

the rats. They observed change in the activity of mitochondrial complexes I and II and 

reduction in the activities of mitochondrial electron transfer of cytochrome oxidase. 

They explained that this reduction in the electron transport complexes activities, the 

level of ATP and its synthesis is affected in the mitochondria isolated from the liver 

of dichlorovos treated rat and considerable elevation in the levels of ROS and uptake 

of mitochondrial calcium are showed by the mitochondria isolated from the treated rat 

liver. They narrated that these changes may be responsible for the elevation of 

enzymes of liver (ALP, AST and ALT). The liver cells electron micrograph depicted 

mitochondria morphological alternation as well as nucleus follows 3 months 

Dichlorovos exposure. According to them this study give prove of mitochondrial 

bioenergetics damages which may goes to abnormal function of the liver after 

Dichlorovos chronic exposure. 

Bimenya et al. (2010) investigated the association between function of the 

liver and dichlorodiphenyltrichloroethane in malaria control workers of Apac and 

Oyam of Lango, northern Uganda, six months after a DDT round indoor residual 

spraying (IRS). They examined subjects clinically and drawn 5 ml venous blood 
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sample in heparinised tubes for the screening of six months DDT post spray and 

disease of internal organ and hepatic function plasma markers. By using ELISA kits 

they determined dichlorodiphenyltrichloroethane and by using chemistry automated 

method (Konelab, Vantaa, Finland) they measured the level of amylase, gamma 

glutamyl transpeptidase (GGT), ALT and AST in the plasma of workers. Their 

observed concentration of DDT in ninety six samples of plasma was in the range of 

24.0- 128.00 ppb with a mean of 77.0 ppb. They reported that the concentration value 

of activity of enzymes in one hundred and ninety samples of plasma was within the 

population reference range, the empirical mean of amylase 71.86 (34.07), γ-GT 58.37 

(62.68), ALT 7.84 (10.01) and AST 23.83 (12.71) µg/ liter and concluded that 6 

months after DDT indoor residual spraying, the DDT concentration  mean value was 

77 ppb in spray team which had no harmful effect on the function of the liver. They 

suggested that the DDT use keep continue in Uganda, for the control of malaria till 

any other suitable alternatives are obtained. 

Dwivedi et al. (2010) monitored the effect of monochlorovos and dichlorovos 

on the biochemical markers of hepatic injuries and alternation in the levels of whole 

brain biogenic amine, activities of monoamine oxidase and acetylcholinesterase in 

rodents. For a month, they treated rats treated with monochlorovos orally and 

dichlorovos subcutaneously  with the concentration of 1800 g kg-1 and 2500 g kg-1 

respectively. They reported that during the multi exposure of monochlorovos and 

dichlorovos they observed considerable reduction in more known depletion in the 

levels of dopamine and norepinephrine as well as elevation in the level of 

acetylcholinesterase and considerable depletion in monoamine were noticed on multi 

exposure to monochlorovos and dichlorovos. They also reported that the 
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monochlorovos exposed rat liver showed considerable elevation in the level of serum 

alkaline phosphatase and asparate aminotransferase while no any change in these 

enzymes was showed by dichlorovos treated rat liver as well as they did not observed 

any change on the blood biochemical markers but level of serum glucose depletion 

was observed after the exposure of monochlorovos, which was most known during 

the co-exposure of monochlorovos and dichlorovos. They concluded that only little 

toxicity induced during co-exposure of dichlorovos and monochlorovos and suggested 

more detailed studies are required with long time exposure, for finding the link 

between its different doses and changes in various regions of brain. 

Gunay et al. (2010) evaluated the magnesium sulphate administration effect 

on the dichlorovos toxicated rodents. For this purpose they divide rodents in 3 

categories randomly, dichlorovos group, control group and magnesium sulphate 

treated group. They collected the blood and sample of their cardiac tissues of rats, 

after six hours of exposure to dichlorovos and estimated some serum biochemical 

markers and heart tissues and observed no change in cardiac tissues by the 

immunohistochemical examination of apoptosis and inducible nitric oxide synthase. 

They found considerable decrease in serum ChE because of dichlorovos and reported 

that it showed more reduction with the treatment of magnesium sulfate. They also 

reported that the level of nitric oxide is less in magnesium sulfate and dichlorovos 

treated group as compared to the other 2 groups and found no mortality in the 

magnisum sulphate treated group. They narrated that for the acute toxicities of 

organophosphate treatment, doubts still present on the true direction. They suggested 

by their experimental result that therapy of magnesium sulfate is not good for the 
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treatment of dichlorovos induced toxicities and more studies are essential for its 

treatment. 

Hayat et al. (2010) had drawn the blood from pesticide used farm workers 

worked at 3 farms of Tahsil Mailsi, District Vehari (Punjab), Pakistan. They selected 

twenty seven farmers with 3 controls, aged between fifteen to sixteen years, with the 

history of nine years pesticides exposure and used Gas Chromatograph Mass 

Spectrometer (GC-MS) multi residue analytical technique for the determination of 

three hundred and eighty three pesticides. They detected only pyributicarb and 

chlorpyrifos with the concentration of 1µg/l and 9 µg/l in the samples of blood. 

Herrero-Mercado et al. (2010) determined the level of organochlorine 

pesticides in the blood of newborn babies in Veracruz, Mexico, in 2009. For this 

purpose they collected the blood of seventy umbilical cord during deliveries in 

Veracruz and determined the occurrence of pp'DDT (4%, 1.4 μg/L median 

concentration on wet weight), pp'DDE (100%, 0.7 μg/L) and β-HCH (4%, 3.9 μg/L) 

only in organochlorine pesticides. They divided the newborn into two groups on the 

basis of their sex and found no statistical differences among median concentrations 

and also reported that many deliveries concerned as the factor of determinant 

contamination affirmed there were no any statistical differences was found among 

median concentrations, although the levels of pp'DDE elevated from 1 to 2 groups of 

birth of child. Among first, second and third tertile, levels of contamination 

considerably elevated with the age of the pregnant women. According to them, 

generally the chlorinated pesticides residues were present in the blood samples of 

umbilical cord in Veracruz, especially pp'DDE confirmed the occurrence of these 



 

91 

chemicals in the environment of Veracruz and it transfer from the body of mother to 

their fetus. 

Ismail et al. (2010) determined the pesticide exposure effect on biochemical 

and clinical parameters in children and adolescent used pesticides. For this purpose 

they selected fifty age between nine to nineteen years old male exposed children 

working in farms of Egypt and fifty unexposed children of the same age as control. 

They inquired to them about the exposure and their health and examined their 

neurological disorders. They drawn the blood sample from each subject and 

determined acetylcholinesterase and function of the kidneys and liver. They identified 

the neuromuscular problem in exposed children as compare to control and observed 

considerably decrease acetylcholinesterase level in the members who are engaged in 

pesticides application than the controls. They also found a considerable change in the 

liver, kidneys and hematological indices in the children spraying pesticides as 

compare to control and concluded that like the adult, children are also at the high risk 

of serious health problem.  

Khan et al. (2010) assessed the effect of automobile workshop environment on 

health of auto mechanics that are at high risk for lung, urinary tract, brain and skin 

cancers due to their direct exposure to polycyclic aromatic hydrocarbons (PAH) and 

lead (Pb) toxicity in NWFP. Pakistan. They designed a questionnaire and collected 

blood samples from the auto mechanics and students. They selected the students of 

University of Malakand as control, and were not exposed to automobile workshop 

environment and observed serum glutamate pyruvate transaminase (SGPT), uric acid, 

calcium, bilirubin, hemoglobin levels and the hepatitis B and C prevalence. They 

reported that the results of the workers showed an increase in concentrations of SGPT 
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(104.4 ± 49.46 IU/L), calcium (18.96 ± 0.04877mg/dl), conjugated bilirubin (0. 877 ± 

0.206 mg/dl) and unconjugated bilirubin (0.986 ± 0.324 mg/dl) as compared to 

students while significant decrease was observed in hemoglobin (9.635 ± 0.2405 

mg/dl) level. They also reported that the mean value of uric acid was (6.93 ± 1.077 

mg/dl), 50% of the workers had high uric acid level and 12% had decrease uric acid 

level than the control group. The presence of hepatitis B and C percentage in the 

workers was 10 and 18% respectively and 4% of the workers were positive for both. 

They explained that the results for uric acid, SGPT, calcium, bilirubin and 

hemoglobin were in normal range in students while prevalence rate of hepatitis was 

zero among the control group. They concluded that workshop environment has 

significant ill effect on liver and kidney function and suggested further studies done 

on large population size to avoid all these risks to the workers of such environment.  

Khan et al. (2010) determined the pesticide toxicity frequency and examined 

thoroughly the knowledge, attitude and practices (KAP) towards safety measures 

among the tobacco farm workers in Swabi, Pakistan. From 2 districts of Swabi, they 

randomly selected 105 tobacco farm workers who used pesticides and interrogated to 

them for KAP and clinical information. They determined their plasma ChE level by 

using GD Italy kits based on Ellman’s method. They narrated that all the selected 

workers were male with average age of 26 years and most of them showed multiple 

symptoms shortness of breath, skin rash, vomiting, muscle weakness, dizziness and 

headache associate with the clinically considerable decrease in the level of plasma 

cholinesterase. They reported that out of one hundred and five pesticide sprayers, 12 

(11%) showed moderate toxicity (>40% reduction), 35 (33%) showed mild toxicity 

while 58 (55%) showed post-exposure reduction in plasma cholinesterase levels (< 
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20% from base line). In this study they observed that only few farm workers used 

safety equipment during the use of pesticides while majority of the farm workers did 

not use any safety equipment during the use of pesticides. They concluded that the 

tobacco farm workers had mild to moderate toxicity of pesticides that was associated 

with decrease in the levels of plasma cholinesterase. Additionally, they also explored 

that majority of the farm workers did not have much knowledge about the protection. 

Lionte (2010) narrated the old woman case (forty six year old) who admitted 

to department of emergency with solvent odor of her breath, signs of respiratory 

failure with coma condition after chloroform binge drinking and inhalation. He 

reported that inspite of highly supportive care rhabdomyolysis and lethal acute liver 

failure appeared in evolution and her necroptic investigations showed tubular renal 

necrosis and microvesicular steatosis, particularly for the toxicity of chloroform. He 

narrated that this case highlighted the dramatic effect by two well-known 

hepatotoxins on liver. Liver toxicity caused by the mechanisms of alcohol and 

chloroform are reviewed.  

Mariscal-Arcas et al. (2010) determined the organochlorine pesticides contact 

with pregnant women of Southern Spain who come in contact mainly from 

contaminated food. Along with this they also implicated their exposure to 

organochlorine pesticides by domestic, occupational and environmental factors. They 

determined the residues of 9 organochlorine pesticides in the blood of umbilical cord 

of newborn babies and examined their relationship pregnancy variables and mother. 

In this study they reported that among three hundred and eighteen mothers, 

organochlorine pesticide was detected in ninety-five percent umbilical chord blood, 

who had a mean degree of adherence to the Mediterranean Diet of 56.77 (SD: 16.35) 
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(range, 0-100) and linked dichlorodiphenyldichloroethylene (DDE) in the blood of 

umbilical cord with the fish, meat and dairy products consumption while lindane with 

the intake of dairy products. They also associated lindane with vegetables and 

endosulfan  is linked with intake of fruits. They explored that there is no any link 

between the occurrence of the residues of organochlorine pesticides in blood and 

Mediterranean diet; although against the exposure of organochlorine Mediterranean 

diet provide great protection due to its reduced content in the dairy products and meat. 

Roosens et al. (2010) determined the residues of p,p’- DDE and 

polychlorinated biphenyl’s congeners (PCB 118, 138, 153, 170 and 180) in the blood 

of nineteen students of Belgian come in contact with  indoor dust inhalation  and 

contaminated food ingestion. They observed 0.05 and 1.09 ng per day (median 0.43) 

high ingestion rates, ranged is between 0.02 and 0.43 ng per day (median 0.17) 

assuming average dust through dust inhalation exposed to p,p’-DDE while through 

food chain its ranged between 21 and 214 ng per day(median 92) while 

polychlorinated biphenyl’s was 50 mg per day high ingestion rates, 20 mg per day 

assuming average dust ingestion and inhalation through dust was between 0.1 and 0.8 

ng per day (median 0.3) while through food chain its ranged between 40 and 204 ng 

per day. The concentration of p,p’-DDE was 32-264 ng/g lipid weight (median 45) 

while polychlorinated biphenyl’s congeners was 28- 153 ng/g  lipid weight (median 

74) in the blood of Belgian students which were in study population slightly lower 

than the concentration of other European populations. They did not find any 

association between total ingestion through dust and food and the concentration of 

p,p’- DDE and polychlorinated biphenyl’s congeners for each student. According to 

them it is hypothesized that the more important body burden determinants are 
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episodic and past higher current ingestion as compare to the at low level continuous 

background exposures.  

Sharma et al. (2010) studied effect of lindane in the liver function markers and 

lipid profile in serum of female Wistar rats after administration. In addition, they 

determined the post-treatment effect of vitamin E, vitamin C, curcumin, and their 

mixture. They gave lindane to female Wistar rats 0.02 g/kg body weight per day for a 

week and observed considerable elevation in the level of protein contents, bilirubin, 

asparatate transferases (AST), alanine transferases (ALT), triglycerides (TG), very 

low density lipoproteins (VLDL), low density lipoproteins (LDL), cholesterol (CHO) 

and observed non significant decrease in high density lipoproteins (HDL) and a 

significant decrease in alkaline phosphates (ALP) after lindane exposure than the 

control. They observed that vitamin E, vitamin C, curcumin and their mixture play a 

major role in the improvement of lipid profile disturbance and toxicity of liver caused 

by lindane. When they treated the rats with its mixture, they observed antioxidants 

exhibited better effect of chemoprevention. According to them their study supports 

the natural free radical scavenger use in diet to decrease the poisonous xenobiotics 

effects. 

Singhal et al. (2010) reported a rare case of irreversible change in the cells of 

the liver of thirty seven year old male because of the exposure of fluoromethyl during 

surgery. They reported that on the 3rd day of postoperative procedure after the 

removing of an abdominal wall mass surgical operation, the patient was complained 

about jaundice, abdominal pain, vomiting and nausea. His laboratory tests reports 

revealed significant increase in the level of aminotransferase, hyperbilirubinemia, and 

coagulopathy. They narrated that for acute infection, his serological tests of HIV and 
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viral hepatitis were not positive while serological tests of cytomegalovirus (CMV) 

and Epstein-Barrvirus (EBV) showed remote infection of CMV and recent infection 

of EBV. They also narrated that his screening test of anti-smooth muscle antibody and 

antinuclear antibody were also not positive and the values of blood copper and 

ceruloplasmin were in normal range. They repoted that an acute centrilobular 

cholestatic hepatocellular damage was observed during histopathology in consistent 

with acute drug-induced liver damages clinical history and with special care the 

condition of the patient improved. They suggested mechanism of sevoflurane liver 

damage consist of free radical metabolizing enzyme activation, elevation of cytosolic 

free calcium and compound A production and due to halogenated anesthetics 

exposure history and infection of EBV the subject was affected to toxicity. They 

concluded that for mild dysfunction of the liver of patients, sevoflurane is relatively 

not harmful as compared to the halogenated anesthetics. Nevertheless, this case 

showed that the risk of severe life threaten liver necrosis by sevoflurane in any 

subject.    

Sushma and Devasena (2010) used aqueous extract of germinated fenugreek 

for the treatment of the toxicity of the liver and kidney caused by cypermethrin. They 

gave cypermethrin 1/10 LD50 (25 mg/kg body weight) to male Wistar rats in addition 

10% fenugreek (GFaq) aqueous extract for two months. They observed that 

cypermethrin caused increased in the activities of glutathione depletion and 

thiobarbituric acid reactive substances and decreased the catalase, glutathione-S-

transferase, superoxide dismutase and glutathione peroxidase activities in kidneys and 

liver. They observed a considerable increased phospholipases C and phospholipases 

and decrease in total phospholipids activities in kidneys and liver and elevate serum 
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marker enzymes activities lactate dehydrogenase, alanine tansaminase, gamma 

glutamyl transferase, alkaline phosphatase and aspartate transaminase. They narrated 

that 10% germinated fenugreek seeds medication revealed status of antioxidant 

replenishment and all the values come to approximately normal, showing the 

protective effect of germinated fenugreek seeds. They suggested by this study that the 

fenugreek phytochemicals could play a vital role in the improvement of toxicity 

caused by the pesticides. 

Aris and Leblanc (2011) estimated the link of pesticide with genetically 

modified foods that are engendered to insecticides tolerance like the toxin of bacteria 

i.e., Bacillus thuringiensis or gluphosinate and glyphosate herbicides tolerance. The 

goal of their study was to estimate the exposure link between mother and her fetus as 

well as the determination of the level of exposure gluphosinate and its Cry1Ab protein 

(a Bt toxin) and 3-methylphosphinicopropionic acid metabolites, glyphosate and its 

aminomethyl phosphoric acid metabolite in Quebec Eastern Townships, Canada. 

They collected the blood of 39 non-pregnant and 30 pregnant women and found 

gluphosinate and glyphosate in the serum of non-pregnant women while pregnant 

women serum did not show any evidence of the presence of these herbicides. 

Additionally, they determined the metabolites of gluphosinate in the blood serum of 

in non-pregnant women as well as in pregnant women and in their fetuses. According 

to them their study was the first study that showed occurrence of genetically modified 

foods in the pregnant and non-pregnant women smooth in the toxicology of 

reproduction including the toxicities of utero-placental and nutrition. 

Huen et al. (2012) estimated the level of metabolites of organophosphorus 

pesticide in the urine of pregnant women and diazinon and chlorpyrifos in the mother 
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and cord blood of pregnant women lived in the area of agriculture to relate the levels 

in 2 different matrices of biology. They found the levels of chlorpyrifos in blood 

plasma in the range of 0-1, 726 ng/ml and non-zero levels were determined in 87.5% 

in cord blood and 70.5% in mother sample while lower range of diazinon i.e. 0-0.5 

ng/ml and non-zero levels were determined in 47.3% in cord blood and 33.3% in 

mother sample. They reported the considerable association between the level of 

organophosphate pesticide in blood and in urine and observed its metabolite level 

were limited to models adjusting for levels of PON1. The level of  PON1 in mother 

were elevated in relation with the decrease detection of chlorpyrifos odd ratio i.e. 0.56 

and diazinon odd ratio i.e., 0.75 while the level of organophosphate in the blood of 

selected subjects was same as in the cord and their mother and slightly elevated as 

compared to those live in other population. In last they narrated that although as 

compared to the mothers, a much lower quantity of detoxifying PON1 enzyme in 

newborn babies and this  showed that the newborns are especially vulnerable to the 

exposure of organophosphate pesticide. 

Latif et al. (2012) estimated the residues of pesticides in the volunteers blood 

samples of Mirpurkhas and Hyderabad districts, Pakistan. They categorized subjects 

into 4 groups based on the exposed pesticides period that is GP-A 5-9 years, GP-B 10- 

15 years, GP-C 15- 19 years and GP-D more than 20 years. They explained that out of 

one hundred and eighty eight subjects, one hundred and forty five subjects (77.1%) 

were engaged in farm work while forty three subjects (32.9%) were not involved in 

the farm work. They determined the residues of 1, 1, 1-trichloro-2,2-bis (p-

chorophenyl) ethane (p,p'-DDT), chlorpyrifos, parathion and endosulfan in their blood 

samples and narrated that the most important pesticides were endosulfan and 
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chlorpyrifos with the highest mean concentration of 0.03 g/ kg in the Hyderabad 

(group D) and 0.037 g/ kg in the Mirpurkhas (group D) respectively in their serum 

samples. They observed the determined level of pesticide in the serum of farm 

workers were at the alarming level. 

Mehboob et al. (2012) observed the alternation in the enzymes level lactate 

dehydrogenase and ChE in pesticides exposed lactating women selected from 

different areas of Karachi and reported that clinical examination showed abnormal 

function of their different organs and had complains of asthma, disturbance in 

micturition, hepatitis, backache and skin diseases. 

Muddasir et al. (2012) determined the level of pesticides in the samples of 

human blood as well as its chronic effects among the population lived around the Dal 

Lake between the period of 2008 and 2010. According to them peoples can be come 

in contact with this toxic substance directly from the field or through contaminated 

food chain, dermal contacts or by inhalation. They collected six hundred samples of 

blood from three different population around the Lake and categorized them into three 

groups i.e. PG-1, PG-2 as study groups and PG-3 as control. They analyzed samples 

for 7 commonly used pesticides such as endosulfan1, endosulfan 2, hexaconazole, 

chlorpyrifos, γ-HCH, butachlor and dichlorovos. They determined the residues of 

pesticides by using Gas Chromatography-Mass spectrometer by using Ni Electron 

Capture Detector. They reported that out of seven pesticides they only found 

chlorpyrifos in all 3 groups. In the study groups i.e. PG-1 and PG-2 they estimated 

chlorpyrifos mean concentration was 0.5194 ± 0.6456 ng/μl while 0.0008 ± 0.0009 

ng/μl in control group i.e. PG-3. They carried out analysis of variance ANOVA and 

found a highly considerable difference in chlorpyrifos mean concentration among 
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these three groups with P-value 0.000 and F-value 33.39. They narrated that the result 

of Honest Significant Difference i.e. Tuckey HSD showed no any difference in P 

values in their mean concentration of PG-1 and PG-2 while PG-3 showed 

considerable difference with the P-values of PG-1 and PG-2 i.e., P-value 0.000. In last 

they concluded that in study group concentration of pesticides is higher as compared 

to the control population and suggested the occurrence of residues of pesticides in the 

blood of human which is mainly due to the indirect or direct contact to chronic low 

dose of pesticides.  

Tahir and Anwar (2012) determined the rate of pesticide exposure among the 

cotton pickers and non-cotton pickers in the southern Punjab, Pakistan. They 

compared the blood level of cholinesterase of non- cotton pickers before spraying 

(5.32 ± 0.70 kU/L) with the level in cotton pickers (5.31 ± 1.12 kU/L). After spray the 

level of cholinesterase in the blood of non-cotton pickers was 4.80 ±1.08 kU/L, 

because of contamination of the environment than cotton pickers 2.81 ± 1.32 kU/L 

and the observed levels of ChE were within the normal range. They also reported that 

among the different groups, considerable different cholinesterase mean values were 

observed (1.95) when determined statistically by Z-test (α = 0.05). They noticed 

common symptoms in most cotton pickers and observed equal pesticide effects in 

both groups. 
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MATERIALS AND METHODS 

STUDY AREA: 

This prospective study was carried out on patients who were attending the 

OPD of Fatimid foundation or came there for blood donation. These patients are the 

residence from different areas of Karachi, Pakistan. Before sampling the written 

informed consents were taken from all the patients, in a patient performa that were 

specifically designed for this study. 

PATIENT’S INFORMATION DATA: 

A performa has designed to keep the patients history and their important 

details, which may helpful in finding the cause of jaundice, which is because of 

polychlorinated biphenyl’s or halocarbons or some other reasons. Different 

information regarding patient’s as name, age, sex, weight, locality, occupation, 

associated symptoms, dietary history, drug history and social history were recorded in 

the performa. 

SYUDY PROCEDURE: 

Blood samples were collected randomly from the persons and an ID was 

allotted to them. The samples were collected three times from the same patients with 

the interval of day 1, day 15 and day 30 and their blood test were also analyzed with 

the same interval of time i.e., day 1, day 15 and day 30 and their sample reading were 

taken on the specially designed performa. Where different investigation were 

recorded and maintained. 
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At the end of the visit, subjects were divided into two groups: 

1. Control group  

2. Jaundice-related group of patients  

COLLECTION OF BLOOD SAMPLES:  

Two types of blood samples were collected from each patients: 

1. Anticogulated blood for hematological test.  

2. Clotted blood for biochemical test.  

For anticogulated blood blood sample were taken along with EDTA in 5 ml 

tube with purple top, behave as chelating agent of divalent metal cations, and were 

used to avoid coagulation, with the help of sterilized syringe and were transported in 

dry ice to the laboratory and stored at 20°C  until analyzed. 

Remaining blood sample is collected in another non-additive patient’s ID 

labeled tube for biochemical and blood enzyme tests from the syringe and kept it at 

room temperature for few minutes. When blood was clotted following centrifugation 

at 3,000 rpm for ten minutes at room temperature (28°C) serum is taken in another 

patient’s ID labeled tube and stored at 2°C- 8°C until required for blood enzyme test 

and were used within 8 hours of preparation. Unhemolyzed samples were used. 

Separated serum brought to room temperature approximately 30 minutes before use. 

PRECAUTIONS DURING HEMATOLOGICAL AND BIOCHEMICAL 

TESTS: 

1. Chemical used for tests were of standard type. 

2. Biochemical kits were used before expiry date. 

3. Wear disposable gloves made up of latex, rubber, vinyl etc throughout the 

testing procedure. 
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4. Wear gown or lab coat when handling body fluid or blood. 

5. Wash hands frequently. 

6. Dispose of items in appropriate containers. 

7. Clean up any blood spills with a disinfectant such as freshly made 10% 

bleach. 

8. Propipette were used during experiment. 

9. Reagents were kept at room temperature approximately for 30 minutes 

before use. 

10. Unhemolyzed blood sample were used. 

11. Samples were collected aseptically. 

12. Sample must be stored away from direct light as bilirubin is subject to 

photo degradation. 

13. To record the sample result correctly it was insured that the patient’s ID 

number was correct.  

14. Whole blood sample was analyzed within 8-10 hours of collection at the 

systems operating temperature. 
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PATIENT’S INFORMATION PERFORMA: 

PATIENT’S ID  

NAME  

AGE  

SEX  

WEIGHT  

LOCALITY  

OCCUPATION  

PAIN Where, when, what 

ASSOCIATED 

SYMPTOMS 

Fever, nausea, colour of eyes and skin: yellowish, colour 

of urine: deep brown etc. 

DIETARY HISTORY Fatty food, washed food, boiled water etc. 

DRUG HISTORY Antimalarial drug, antibiotic etc. 

SOCIAL HISTORY Smoking, alcoholic 

DATE OF SAMPLE 

COLLECTION 
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RANDOM BLOOD SAMPLE COLLECTION: 

Patient’s ID: 

Patient’s name: 

Last visited date: 

Blood tests 

1st day sample 

reading 

Date of 1st sample 

collection 

15th day sample 

reading 

Date of 1st sample 

collection 

30th day sample 

reading 

Date of 1st sample 

collection 

HPLC    

BILIRUBIN 

TOTAL 

   

BILIRUBIN 

DIRECT 

   

SERUM ChE     

ALP    

γ-GT    

AMYLASE    

CBC    
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ESTIMATION OF PESTICIDE BY USING HIGH PERFORMANCE LIQUID 

CHROMATOGRAPHY (HPLC) TECHNIQUE: 

For the estimation of pesticides in the blood sample, high performance liquid 

chromatography was performed equipped with electron capture detector (ECD).  

During the recent year the methods of chromatography have undergone a rapid 

development. In this regard, high performance liquid chromatography (HPLC) is one 

of the achievement. All the techniques of chromatography were time consuming and 

relatively insensitive. For the determination of pesticides residues, the colorimetric 

and ultraviolet techniques have been replaced by high performance liquid 

chromatography (HPLC) and gas-liquid chromatography (GLC). The determination 

of pesticides by HPLC method is simple, rapid and sensitive. 

SAMPLE PREPARATION FOR HIGH PERFORMANCE LIQUID 

CHROMATOGRAPHY:  

By using 5 cc disposable syringes the blood sample were collected and 

transferred into the centrifuge tubes for centrifugation. The entire collected samples 

were centrifuged at 2000 rpm for 20-30 minutes. After centrifugation supernatants 

were separated and shifted into small vials. The vials were kept frozen for further 

procedure.  

Cleaning procedure of sample for HPLC: 

Pesticides always accumulate in the body with fat, therefore, before sample 

application to HPLC fats must be extracted out from the serum of human blood 

sample as well as initial separation of residues of interfering organic compound were 

carried out. The steps involved in this method are as follows:  
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Extraction of fats: 

Because of the lipophilic property of pesticides i.e. accumulate with lipids, for 

the isolation of pesticides, the extraction of fat is necessary, for this purpose following 

steps were adopted.  

Soxhlation method: 

By using apparatus of soxhlation, extraction was carried out which is one of 

the best method for pesticides residues extraction from finally mixed serum sample. 

For fat extraction from blood sample, Holden and Marsden (1969) method was 

used. 3ml sample was macerated with Na2SO4 (anhydrous sodium sulphate) and was 

put into a thimble made filter paper then put it in the extractor which was fitted to the 

bolt head flask containing 170 ml of n-hexane, which was then fitted with the 

condenser connected to the tap water for cooling purpose. The apparatus was then put 

on the water bath. The extraction process was carried out for 3 hours during which all 

the contents of fats are extracted with the solvent. A better recovery was noticed by 

this method. In rotavapor, fat extracted solvent was reduced to 1 ml. For complete 

pesticides isolation, the column chromatography (sorption) was employed and three to 

four times rotavapor reduced solvent was passed through the column. 

Sorption: 

The sorption process was carried out by chromatographic column of alumina 

(Holden and Marsden, 1969) and silica (Kadoum, 1967, 1968).  

Alumina and silica column: 

The alumina column was investigated as an alternative method for the 

pesticides isolation from fat mixed sample of blood which was used by Holden and 
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Marsden (1969). It is a glass tube column with the 6mm internal diameter and 40- 42 

cm in length. Two gm of alumina of 0.3 µm size already activated at 800oC for 4 

hours in a furnace and then partly deactivated by shaking with 5% by weight of 

distilled water, was filled in the column. Redissolved the concentrated extract in 1ml 

of n-hexane (fractioned) and transferred on the alumina column surface. Now the 

pesticides absorbed on the column were eluted with 12 ml n-hexane and the volume 

of eluted sample was reduced to 1 ml which was then passed through a new column.  

The new column of the same size was packed with 2 gm of silica gel for 

column chromatography No. 60, 0.060 mm size already activated at 120°C for 2 

hours, cooled and deactivated by shaking with 3.5% distilled water. For the 

elimination of moisture traces, a layer of activated Na2SO4 was set on the top of the 

silica gel. The pesticide elution was done by 5ml of n-hexane and then 12 ml of 10% 

of diethyl ether in hexane.  

The extraction method was performed according to the Dale et al. (1970) 

method. 
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HIGH PERFORMANCE LIQUID CHROMATOGRAPHY METHOD USED 

FOR QUANTITATIVE PESTICIDE ANALYSIS: 

High performance liquid chromatography apparatus has been used for the 

pesticides determination by using a packed column (ZorbaxTM NH2), a polar bond 

phase with particle size of 7µm in diameter. The column was packed to uniform bed 

density by using a high pressure slurry loading techniques. For the pesticides 

detection, with fractioned n-hexane this column was used as a mobile phase with a 

flow rate of 0.5 ml/ minute. A ultraviolet detector was used as a wavelength of 250 

nm, pressure 200 kg/ cm2 and absorbance 0.32 with chart speed 2.5 mm/ minute. 

Standard sample of different pesticides including DDE, DDT, polytrin-C 

(cypermethrin + profenophos), cypermethrin, monocrotophos, deltamethrin, 

malathion, diazinon as well as the blood sample were prepared. Different 

concentrations of purified samples were made and then by special syringe of 

chromatography 10 µl of the samples were injected in the HPLC apparatus 

(Schimadzu LC-3A), attached with a chart record to obtain the sample chromatogram. 

On the basis of retention time (RT), the peaks of the sample were compared with the 

standard peaks. The area of each peak was calculated to quantify the determination of 

the residues of different pesticides in the serum sample. Concentrations of the samples 

were given in the tables.    

STATICAL ANALYSIS OF RESULTS: 

The data obtained from different determinations and investigations were 

analyzed by Analysis of Variance Technique (ANOVA) and Generalized Linear 

Model (1988) to determine the considerable difference in time factor, blood 

parameters, enzymes level and blood chemistry. The data have 3 time periods, 11 



 

110 

blood parameters, five enzymes and 2 blood chemistry parameters were measured in 

45 subjects, in comparison to control (unexposed persons), according to Walpole et 

al. (1998) and Rayan et al. (1982). 
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HEMATOLOGICAL PARAMETERS ANALYSIS (CBC): 

Anticogulated blood sample were used for hematological test. Hematological 

test were carried out in both controlled and patient’s blood samples which may 

effected with halocarbon or polychlorinated biphenyls. CBC (complete blood count) 

was performed of each person to confirm any possible effect of these compounds. 

CBC typically has several parameters that are created from an automated cell counter 

i.e. coulter which includes red cell counts, white cell counts, Hb, Hct, MCV, MCV, 

MCHC and platelets counts. In addition, differential leucocyte count (DLC) was also 

examined for each person. 

PRECAUTIONS FOR HEMATOLOGICAL PARAMETERS ANALYSIS: 

1. Labeled the collecting tube with date of collection, his name and patient’s 

ID. 

2. To ensure the labeled date of collection, his name and patient’s ID was 

correct. 

3. EDTA blood sample was used for hematology. 

4. Sample was not refrigerated for platelets and differential counts. 

5. Blood samples were analyzed at the room temperature within a day after 

collection. 

6. Blood must be drawn fully in the EDTA containing tube. 

7. Ensured that EDTA in tube thoroughly mixed with blood sample because 

erroneous test result may be obtained when blood is not thoroughly mixed 

with additive. 

8. Unhemolyzed specimens were used. Specimens were collected aseptically. 
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CLINICAL SIGNIFICANCE: 

CBC gives important information about the blood to some extent. The CBC is 

used for the following purposes: 

 As a preoperative test to make sure both homeostasis and adequate oxygen 

carrying capacity. 

 To identify any infection in a subject. 

 To diagnose anemic condition in a person. 

 To identify acute and chronic illness, bleeding tendencies and disorders of 

white blood cells such as leukemia and others. 

 To monitor treatment for anemia and other blood diseases. 

 To determine the chemotherapy and radiation therapy effect on the 

production of blood cell. 

 To estimate how much bleeding is affecting the blood cells and counts. 

 To screen for high and low values before a surgery. 

 The patient suffering with jaundice shows variable effects on CBC.  

EQUIPMENT: 

For hematological test Beckman coulter was used, which is fully functional 

hematology analyzer, developed by Beckman coulter, Inc. It is an automated coulter 

used in clinical laboratories to provide complete blood picture before diagnosis of any 

illness. 

Coulter has the advantage of measuring the following parameters: 

WBC:  White blood cell or leukocyte count 

L:   Lymphocytes 

M:    Monocytes 
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GR:    Granulocytes 

RBC:    Red blood corpuscles or erythrocytes count. 

Hb:      Hemoglobin concentration. 

Hct:    Hematocrite or relative volume of erythrocytes. 

MCV:   Mean corpuscular volume 

MCH:   Mean corpuscular hemoglobin. 

MCHC:  Mean corpuscular hemoglobin concentration. 

Plt:  platelets count. 

REAGENTS: 

To operate the coulter, following reagents are required that have well 

controlled properties. 

REAGENT A: 

It was used as a diluent. It is an acid free, isotonic electrolyte, ISOTON T-

diluent intended to dilute the whole blood in the instrument and is also required to 

disperse the cells in the blood sample sufficiently to minimize the possibility of an 

aperture (orifice) which is being occupied by more than one cell at a time. 

REAGENT B: 

It was used as a cleaning agent. It effectively cleans and rinses the instrument 

components and tubing. It removes blood components and residue, and reduces the 

residual particulate count to a significant level. 

REAGENT C: 

It was used as a lytic reagent. It rapidly lyses erythrocytes, freezing native Hgb 

and decreasing the cellular debris size to a level that does not interfere with the counts 

of white blood cells. It is also responsible for Hgb substantial conversion to a stable 
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cyanide having pigment, the absorbance of which is equal to the concentration of Hb 

over the clinical range. 

PROCEDURE: 

1. For complete blood counts, blood sample was drawn from the subject in 

lavender top vacutainer tube containing an anticoagulant EDTA, to prevent 

the sample of blood from clotting. 

2. Turned on the coulter, it automatically performed the start up procedure. 

3. Firstly select the whole blood mode and enter the sample ID and touch 

save icon to save patient’s ID. 

4. Ensure the patient’s ID and mix the blood sample according to the 

laboratory protocol and place a lint-free tissue over the top and remove the 

cap. 

5. Dip the probe of a coulter into the well mixed sample present in the tube 

and press aspirating switch. 

6. A small sample of blood in aspirated by coulter, when aspiration end a 

beep produced by the machine at that time the sample removed and put the 

cap back on the tube. 

7. The machine automatically counts the data and automatically calculate the 

result of sample that is saved by the machine and appeared on the screen. 

8. Switch on the printer and when cycle stop remove the printout from the 

printer.  

9. Attached it with patient’s Performa. 
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The whole blood data of each person is maintained by the performa which is 

given as under: 

Patient ID: ______________Date: ______________ 

Sample ID: _____________Time: ______________ 

         Whole blood data: 

WBC  Thsd/UL Hct  % 

L       %  MCV   fL 

M       %  MCH   pg 

GR       % MCHC  mg/dL 

RBC   Mill/UL Plts   Thsd/UL 

Hb   gm/dL 

NORMAL VALUES OF BLOOD PARAMETERS: 

WBC  4.5- 10.5 Hct 35.0- 60.0   

L  20.5- 51.1 MCV 80.0- 99.9 

M  1.7- 9.3 MCH 27.0- 31.0    

GR  42.2- 75.2 MCHC 33.0- 37.0  

RBC  4.00- 6.00 Plts 150- 450  

Hb  11.0- 18.0 
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BLOOD ENZYME ANALYSES: 

Serum that is separated from the clotted sample is used for enzyme analyses of 

blood. Different enzymes were determined by using spectrophotometer UV-160 

Shimadzu. Serum brought to room temperature approximately 30 minutes before use. 

Diagnostic kits were used for in vitro quantitative determination of blood enzyme 

concentration in serum. 

ESTIMATION OF BUTRYLCHOLINESTERASE (EC 3.1.1.8) ACTIVITY: 

A diagnostic kit of Randox Laboratories Cat no. CE 190 was used to 

determine the activity of Butyrylcholinesterase based on the method of Kendel and 

Bottger (1967). 

CLINICAL SIGNIFICANCE: 

Butyrylcholinesterase is also termed as pseudocholinesterase, is a serum 

esterase which is synthesized primarily in the liver and release into plasma 

immediately following its synthesis. The enzyme is also found in the small intestine, 

smooth muscles, adipose tissues, brain and other tissues but it is not known whether 

this enzyme originates only from blood or whether it can be synthesis in those tissues 

as well. 

It is the precursor of acetylcholinesterase in the nervous system having an 

important role in the regulation of impulses. If it is included in the hydrolysis of 

injected esters from plant sources. 

For liver function test, the level of serum cholinesterase is helpful for the detection of 

the possible toxicity of insecticide or for determining the patients with atypical forms 

of the enzyme. 
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In active hepatitis the observed level of cholinesterase is 30% to 50% reduce 

while for chronic hepatitis i.e. for long time period the decrease in its level are also 

noticed along with the advanced cirrhosis and carcinoma with liver metastasis. 

Against nerve gas and other toxicities of organophosphate serum ChE can be used as 

prophylactic agent. 

A mutation or absence of serum ChE enzyme leads to medical condition 

known as serum ChE deficiency. In dental procedure, serum ChE deficiency may also 

effect in the selection of local anesthetic. Serum cholinesterase play a major role in 

the ester-based local anesthetic metabolism, a deficiency decrease the safety margin 

and increase the systemic effects risk with this anesthetic type. An amide based 

solution selection is advised in such types of patients. 

Serum ChE increase level was found in 90.5% acute myocardial infection 

cases. Plasma cholinesterase is a sensitive measure determining the severity of 

organophosphate intoxication. Pseudocholinesterase activity is low, as a result of 

inadequate hepatic synthesis and incase of abnormal genetic variants. The quantitative 

determination of the catalytic activity of serum cholinesterase in serum or plasma may 

be used as biomarker to identify liver disorders. Decrease in pseudo cholinesterase 

activity in plasma is an indicator of pesticide poisoning. 

PRINCIPLE:  

Butyrylcholinesterase or serum ChE hydrolyses butyryl thiocholine to give 

thiocholine and butyrate. The reaction between thiocholine and dithiobis 

(nitrobenzoate) DTNB gives 2-nitro-5-mercaptobenzoate, a yellow compound which 

can be measured spectrophotometrically at 405 nm. 
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Cholinesterase catalyzes the following reactions: 

Butyrylthiocholine + H2O cholinesterase> thiocholine + butyrate Thiocholine + 

DTNB  2-nitro-5-mercaptobenzoate (Yellow compound) 

REAGENTS: 

              Content                            Concentration in test 

1. Buffer/ chromogen 

Phosphate buffer                         50 mmol/l, pH 7.7 

DTNB                              0.25 mmol/l 

2. Substrate 

Butyrylthiocholine iodide             6 mmol/l 

Content were dissolved in 1 ml of redistilled water. 

STABILITY AND STORAGE OF WORKING SOLUTION: 

The working solution is stable for six weeks at 2°C – 8°C. 

PROCEDURE: 

1. Firstly switch on the spectrophotometer. 

2. Set the wavelength of spectrophotometer at 405 nm. 

3. Reagent must be brought at room temperature before use. 

4. Take a test tube and mark it for the test and patient ID. 

5. Take 3 ml working solution 1 in the test tube and add 0.02 ml sample and add 

0.10 ml (100µl) solution 2 and mix well. 

6. Shift the solution into cuvette and place it in spectrophotometer and start timer 

and read initial absorbance, simultaneously read against air blank after 30, 60 

and 90 seconds. 
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CALCULATION: 

To calculate the activity of ChE uses the following formula: 

 11730 x ∆A / min 405nm= ---------------- U/L (30oC) 

NORMAL VALUE: (at 30oC) 

 Men--------------------------------------------4300-10500U/L 

 Women----------------------------------------3500- 9200U/L  

One international unit (1 U/L) is defined as the amount of enzyme that 

catalyzes the transformation of one micromole of substrate per minute under specified 

conditions. 
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ESTIMATION OF ALKALINE PHOSPHATE (ALP) (EC 3.1.3.1) ACTIVITY: 

A diagnostic kit (Cat no. KC019) was used to determine the activity of 

alkaline phosphatase based on the method of Kinetic S.C.E. (1974). 

PRINCIPLE: 

Alkaline phosphatase hydrolyzes p-Nitro-Phenyl-phosphate in phosphate and 

p-Nitro-phenol. By measuring the rate of color at 405nm, activity of enzyme in the 

sample is determined.  

CLINICAL SIGNIFICANCE: 

Alkaline phosphatase is an enzyme present in almost all weaves of organisms, 

being particularly high in bone, liver, placenta, intestine and kidney. The greater 

numbers of sustained increased levels of alkaline phosphatase are correlated with the 

liver or bone or both disorders. Therefore, in the differential diagnosis the systems of 

these organs are considered primarily. It includes in neoplastic and infiltrative disease 

(granulomatos hepatitis). 

Alkaline phosphatase differential increment relative to serum bilirubin gives 

an early indicator for space occupying and obstructive conditions. 

Lesions of liver cells are clearly showed by hyperbilirubinemia and dominant 

paranchymal enzymes increment in the serum, like aminotransferases. The increase in 

the level of ALP may be only minimal. 

Increase in the level of ALP is generally found prior abnormalities of 

roentgenographic. ALP used to monitor the progression of a disease such as viral or 

alcoholic hepatitis. In monitoring the alcoholic or viral hepatitis progression, 
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determination of ALP level in serum is used. The severity of hepatic diseases, can be 

reflected by ALP specially cirrhosis patients. 

The activity and localization of ALP are a valuable index for tissues 

development and differentiation. ALP has been thought to be a marker for the mitotic 

neuriphilic granulocyte and has used for diagnosing neoplastic changes myetosis and 

leukocytosis. 

Neoplasms involving bone may be related with marked serum increase when 

lesion incites osteoblastic reaction like prostate metastatic adenocarcinoma. 

Metabolic bone diseases like Paget’s, osteomalacia and rickets are also 

responsible for the elevation of ALP. 

The serum ALP is increased in biliary obstruction (obstructive jaundice) and 

usually to a lesser degree, in certain cases of hepatic disease (hepatocellular jaundice).  

Serum alkaline phosphatase activity is decreased in cretinism and vitamin C 

deficiency hypophosphatasia, defective skeletal mineralization. 

REAGENTS: 

          Content                              Concentration in test 

1. R1 

DEA/ HCl buffer                       1 mol/l, pH 10 

Magnesium Chloride                0.5 mmol/l 

2. R2 

Glycine buffer     30 mmol/l, pH 9.5 

p-Nitro-Phenyl-phosphate  50 mmol 

Sodium Azide    15 mmol 
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STABILITY AND STORAGE: 

1. When the reagent stored at 2°C - 8°C the reagent of this kit will remain 

stable before the date of expiration stated on the label, and protected from 

direct light. 

2. Keep the bottle closed when not in used to avoid air oxidation, evaporation 

and to avoid humidity in pre- weigh reagent. 

PREPARATION, STORAGE AND STABILITY OF WORKING SOLUTION: 

1. The working solution is prepared by mixing one vial of R1 a- substrate reagent 

with 3 ml of R1 b-buffer. 

2. Wait 5- 10 minutes at least before use. 

Prepared working solution remain stable for 2 days at 20°C -25°C or 8 days at 

2°C -5°C in closed bottle protected from the direct light. 

PROCEDURE: 

1. Firstly switch on the spectrophotometer. 

2. Set the wavelength of spectrophotometer at 405 nm. 

3. Reagent must be brought at room temperature before use. 

4. Take a test tube and mark it for the test and patient ID. 

5. Take 1 ml working solution in the test tube and add 0.01 ml sample and mix 

well and incubate at room temperature (30°C) for 1 min. 

6. Shift the solution into cuvette and place it in spectrophotometer and start timer 

and read initial absorbance, simultaneously read against distill water after 1, 2 

and 3 minutes. 

CALCULATION: 

Average of the variation of absorbance for minute (∆A/min) was calculated. 

To calculate the enzymatic activity multiply the found ∆A/min by the following 

factor, 

 5430 x ∆A / min              405nm = ________ U/L 

NORMAL VALVE AT 30oC: 

 Adults               80 – 210 U/L 

 Children           145 – 950 U/L 
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ESTIMATION OF GAMMA- GLUTAMYLTRANSFERASE (γ-GT) (EC 

2.3.2.2) ACTIVITY: 

A diagnostic kit of Randox Laboratories Cat no. GT 141 was used to 

determine the activity of gamma- glutamyltransferase based on the method of Teitz 

(1987) and Szasz (1969). 

PRINCIPAL: 

The substrate L- γ-glutamyl-3- carboxy-4-nitroanilide, in the presence of 

glycylglycine is converted by γ-GT in the sample to 5-amino-2-nitrobenzoate which 

can be measured at 405 nm. 

L-γ- glutamyl-3- carboxy-4-nitroanilide+ glycylglycine  L- γ- 

glutamylglycylglycine + 5- amino- 2- nitrobenzoate 

Clinical significance: 

Biliary system is the main source for the production of Gamma- 

glutamyltransferase. It is sensitive test for determining the function of the liver, 

especially in the biliary obstruction. γ-GT is more sensitive in detecting liver disease, 

obstructive jaundice, cholangitis, infectious hepatitis and cholecystitis than alkaline 

phosphatase. 

Elevated level of gamma- glutamyltransferase in serum can be found in 

diseases of the liver, biliary system and pancreas. Increased level of gamma- 

glutamyltransferase may show liver dysfunction such as cirrhosis of the liver, 

hepatitis, hepatotoxic drugs as well as it also provides a clear prove of poisonous 

effect of drinking habit on the liver of the patient. Alcoholic abuse either acute or 

chronic, increase level of gamma- glutamyltransferase observed. 
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The level of gamma- glutamyltransferase is also increased in the bile duct 

disorder from bone disease, cholestasis and obstructive jaundice due to extrahepatic or 

intrahepatic biliary obstruction as well as patients with chronic and acute pancreatitis; 

prostatic endocarcinoma may be related with elevated level of γ-GT in their serum. 

Numerous drugs can raise γ-GT levels, including barbiturates and phenytoin. 

Other include NSAIDs, St. John‘s worst and aspirin. Elevated value of γ-GT may also 

be due to congestive heart failure. Normal levels of γ-GT are seen in cases of skeletal 

disease, in children older than one year of age and in healthy pregnant women. Thus 

measurement of γ-GT in serum can be used to determine whether observed elevation 

of ALP is due to skeletal disease or reflect the presence of hepatobiliary disease. 

REAGENT: 

                Content                                   Concentration in test 

3. Buffer/ Glycylglycine 

Tris buffer        100mmol/l, pH 8.25 

Glycylglycine       100mmol/l 

4. Substrate 

L- γ-glutamyl-3-carboxy-4-nitroanilide  2.9mmol/l 

STABILITY AND PREPARATION OF REAGENTS: 

1. When the reagent stored at 2°C - 8°C the reagent of this kit will remain stable 

before the date of expiration stated on the label. 

2. One vial of substrate 2 reconstitute with the appropriate volume of Buffer/ 

Glycylglycine 1. 

3. At 2°C - 8°C it remains stable for 21 days or at 15°C-25°C it remains stable 

for 5 days. 
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PROCEDURE: 

1. Switch on spectrophotometer and set wave length at 405 nm. 

2. Set water bath at 37°C. 

3. Mark the test tube for test and with patient’s I.D. 

4. Take 1.0 ml reagent and placed the tube in water bath. 

5. Add 0.1 ml sample in reagent and mix it. Read initial absorbance against air 

and start timer simultaneously. 

6. Read again after 1, 2 and 3 minutes against air. 

7. Calculate the average of variation of absorbance for minute (∆A/ min). 

CALCULATION: 

Used the following formula to calculate the activity of γ-GT: 

           U/L= 1158 x ∆A                  405nm/ min= --------- U/L 

NORMAL VAUES IN SERUM: 

  Men                          11 – 50 U/L (37oC) 

  Women   7 – 32 U/L (37oC) 

  



 

126 

ESTIMATION OF GLUTAMATE PYRUVATE TRANSAMINASE (GPT), L- 

ALANINE 2- OXALOGLUTAVATE AMINOTRANS-FERASE (EC 2.6.1.2) 

ACTIVITY: 

A kit of QCA laboratory Kit no. Ref. 99 76 10 is used for the determination of 

GPT based on Reitman-Frankel colorimetric method (1957).  

PRINCIPLE: 

L-Alanine + α-Ketoglutaric acid  pyruvic acid + L-Glutamic acid 

Glutamic-Pyruvic Transaminase product will be formed, by reaction with 2, 4- 

Dinitrophenylhydrazine, the corresponding colored hydrazones. 

CLINICAL SIGNIFICANCE: 

GPT/ALT is cellular enzyme present in high concentration in the liver and 

lesser extent in kidney, heart, skeletal muscles, pancreas, spleen and lungs. 

Increased levels of GPT/ALT are generally resulting of liver diseases such as 

cirrhosis, carcinoma, viral or toxic hepatitis and obstructive jaundice. 

GPT/ALT is considered more liver specific than GOT/AST. So, 

characteristically GPT/ALT is generally higher than GOT/AST in acute viral or toxic 

where as for most patients with chronic hepatitis disease, GPT/ALT level are 

generally lower than GPT/AST level but the level of both are rise to several hundred 

unit per liter. 

Elevated GPT/ALT levels have also been found in extensive trauma and 

muscles diseases, circulatory failure with shocks, hypoxia, myocardial infarction and 

hemolytic diseases. 
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REAGENT: 

              Content                                     Concentration in test 

1. substrate solution    100ml 

2. color developer    100ml 

3. NaOH   4N     100ml 

4. Standard     10ml 

Aqueous solution of sodium pyruvate. Ready to use. 

Working Reagent: 

1. The substrate and color developer solution are ready to use. 

2. NaOH solution should be diluted 1/10 with deionized water prior to use. 

The concentration in the reagent solution are: 

   Substrate                                           Concentration 

Phosphate buffer pH 7.4    100mM 

α-Ketoglutaric acid     2mM 

L-Alanine      200mM 

Color developer: 

2, 4- Dinitrophenylhydrazine (DNPH)             1mM 

STORAGE AND STABILITY: 

When kept at 2°C - 8°C, the components of the kit remains stable until the 

expiry date stated on the label. 

The NaOH solution, however, needs not to be kept at 2°C - 8°C. It can be 

stored at room temperature (≤ 25°C) whether concentrated or diluted, provided it is 

well stoppered in a polyethylene bottle to avoid undesirable carbonation. 
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PROCEDURE: 

1. Switch on water bath and set at 37°C. 

2. Take test tube and label it with test and patient ID. 

3. Pour 0.5 ml GPT substrate in the tube and incubate it for 5 minutes at 37°C in 

water bath. 

4. Poured 0.1 ml sample in that test tube and incubate at 37°C for 30 minutes. 

5. Add color developer 0.5 ml in it and let stand for 20 minutes at room 

temperature. 

6. Add NaOH 0.4N in test tube and let stand for 15 minutes at room temperature. 

7. Switch on spectrophotometer and set the wavelength at 505nm. 

8. After 15 minutes of adding NaOH 0.4 N in test tube shift the sample into 

cuvette and place it in the spectrophotometer and take absorbance reading 

against water. 

Calibration curve: 

1. Take six tubes and poured 0.10 ml water in each tube. 

2. Label tubes number 1, 2, 3, 4, 5 and 6. 

3. Add substrate 0.50, 0.45. 0.40, 0.35, 0.30 and 0.25 ml in test tube 1, 2, 3, 4, 5 

and 6 respectively. 

4. Add standard 0.000, 0.05, 0.10, 0.15, 0.20 and 0.25 ml in test tube 1, 2, 3, 4, 5 

and 6 respectively. 

5. Add 0.5 ml of color reagent (DNPH) to each tube. 

6. Mix and let stand at room temperature i.e. ≤ 25oC for 20 minutes. 

7. Finally, add 5ml of NaOH 0.4 N and read the absorbance in 

spectrophotometer, after 15 minutes against a water blank at 505nm 

wavelength. 
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8. Plot a semi log graph the transmittances (log T) in the ordinates and U/ ml in 

the abscissa. 

Tubes             1  2  3  4   5  6 

GPT (µ/ml) 0 25 50 83 123 …. 

Those sera showing a GPT activity higher than 126 µ/ml will have to be 

diluted 1/10 in saline (NaCl 0.9 o/o) and determined once again. 

9. Multiply the final result by 10. 

Calculation: 

To find out the GPT activity value, the transmittance obtained shall be 

interpolated in the calibration curve. 

Normal value: 

GPT  5- 30 µ/ml               (2.5 – 151 µ/L) 
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ESTIMATION OF AMYLASE (EC 3.2.1.1) ACTIVITY: 

A diagnostic kit of Randox Laboratories Cat no. AY. 1002 was used to 

determine the activity of amylase based on the method of Kaufman, R.A and Tietz, 

N.W. (1980) and Rauscher et al. (1985). 

Principal: 

The method uses benzylidene blocked P- nitrophenyl maltohepatoside as 

substrate. Two indicator enzymes, glycoamylase to cleave the amylase reaction 

products and α- glycosidase to release the p- nitrophenol, are also employed in the 

method. The terminal glucose of the substrate is chemically blocked preventing 

cleavage by the indicator enzymes. 

bl- G7pNP  bl- G2-5 + G2-5 – pNP 

G2-5 – pNP  glucose + pNP- glucoside 

pNP- glucoside  glucose + pNP 

bl- G7pNP = Blocked pNP- maltohepatoside 

CLINICAL SIGNIFICANCE: 

Amylase is of two types one is α- alpha amylase found in humans and animals 

while second is beta amylase found in bacteria plants and yeast. 

Alpha amylase cleaves alpha 1, 4 glycosidic linkages. Alpha amylase in 

human is secreted by salivary glands, fallopian tubes, and pancrease. Any 

inflammatory, injury or surgery of these organs raises amylase level in serum. 

Amylase is excreted by kidney so renal failure too raises amylase level. In one study, 

serum amylase began to rise only when the creatinine clearance drop below 50 ml/ 

min. 



 

131 

High level of serum amylase may be found in pancreatitis, perforated gastric 

ulcer, intestinal obstruction, peritonitis, pancreatic pseudo cyst, drugs, chronic 

alcoholion and renal disease. 

The endocrine secretion may be decrease in different clinical conditions in 

which changes of neurohumoral or humopral regulations are developed. 

Disorder of liver and kidneys are also accompanied predominantly with 

hyperamylesima caused by disturbed clearance mechanism. 

The amylase activities in serum and urine are influenced beside genetic 

background by many factors in health and disease which may be associated during the 

elevation of the result 

Alcohol may cause elevated serum amylase. Because of high serum amylase 

level also observed in hepatic necrosis and cirrhosis, the liver is thought to play role in 

amylase metabolism. 

REAGENT: 

 Content                                      Concentration in test 

1. Buffer 

Pipe buffer     50mmol/l, pH 7.0 

Calcium chloride    5mmol/l 

Sodium chloride    50mmol/l 

2. Substrate 

Pipe buffer     12mmol/l, pH 7.0 

Blocked pNP-mmaltoheptaoside  0.08mmol/l 

Glucoamylase     ≥5U/ml 

α-glucosidase     ≥12U/ml 
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Stability and preparation of reagents: 

1. Reconstitute the contents of one vial of substrate 2 with an appropriate 

volume of buffer 1. 

2. Stable for 21 days at 2°C - 8 °C. 

Procedure: 

1. Switch on spectrophotometer and set at 405 nm wavelength. 

2. Start water bath and set at 37°C. 

3. Take test tube and marked it for the test and patient ID. 

4. Poured 1 ml substrate in test tube and placed at 37°C in water bath. 

5. Add 0.02 ml sample in the substrate, mix it and pipette in the cuvette. 

6. Take initial absorbance against air in the spectrophotometer and start timer 

simultaneously. 

7. Read again after 1, 2 and 3 minutes. 

Calculation: 

To calculate the amylase activity used the following formula: 

 U/l = 5544 x ∆A            405nm/min 

∆A is the average of variation of absorbance for minute (∆A / min). 

Normal values: 

 Serum    upto 95 U/l (370C) 
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BLOOD CHEMISTRY: 

Two tests i.e. total bilirubin and direct bilirubin were considered to determine 

jaundice in the subject. Serum was collected from each person and kept it in a clean 

and labeled plastic vial. Blood chemistry was determined by using spectrophotometer 

UV-160 Shimadzu. 

ESTIMATION OF DIRECT BILIRUBIN: 

A diagnostic kit (Cat no. KC146) was used to determine the direct bilirubin in 

the sample of blood based on Jendrassik modified method used by Pearlman and Lee 

(1974). 

PRINCIPLE: 

Direct bilirubin reacts in an acid medium with diazonium salt of sulphanilic 

acid to form diazo compound (azobilirubin). Color intensity is proportional to the 

concentration of the direct bilirubin present in the sample. 

CLINICAL SIGNIFICANCE: 

Elevation of bilirubin in the body is due to increased formation or retention of 

the pigment that may cause of the jaundice. It may be classified as pre- hepatic and 

post hepatic types depending upon the main cause of the condition, 

hyperbilirubinemia conjugated (direct) or unconjugated (indirect). Analysis of 

conjugated bilirubinemia is present in the subject when his bilirubin test shows 

positive result. Direct bilirubin is able to discharge through urine because of its 

hydrophilic property. 

Biliary system discharge direct bilirubin into the intestine where bacteria 

metabolized it to a group of products collectively called stercobilinogen. Removal of 
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direct bilirubin almost complete and in plasma the level of direct bilirubin is normally 

negligible. 

Toxic or infectious hepatitis and liver cirrhosis are caused by some type of 

intrahepatic obstruction, where bilirubin production do not elevated, but accumulates 

and reflux into the blood. In early phase, the direct bilirubin predominates but during 

the damage liver progresses the level of direct bilirubin. 

By the large bile passages a post-hepatic blockage causes obstructive jaundice. 

Post-hepatic blockages of large bile passages, especially the common bile duct, results 

in the bilirubin discharge back into the blood. In this uncomplicated situation only 

direct type of serum bilirubin increased relatively.  

REAGENT: 

         Content                                          Concentration 

R1 

 Sulphanilic acid    1.75mmol/l 

 Hydrochloric acid    0.015mmol/l 

R2 

 Sodium nitrite     7mmol/l 

 

PREPARATION, STORAGE AND STABILITY OF REAGENTS: 

1. Reagents are ready to use. 

2. The expiry date of each reagent stored at 15- 300C and protected from the 

direct light is printed on the label. 

3. Keep the bottle closed when not in used to avoid air oxidation and 

evaporation. 

4. Turbid reagents are not used. 
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PROCEDURE: 

1. Switch on spectrophotometer and set it on 546 nm. 

2. Switch on water bath and set it at 37°C. 

3. Take two tubes and labeled it one with sample blank and the other with 

sample tubes with patient’s ID. 

4. Pour R1 reagent 1.5 ml in both tubes. 

5. Add 100 µl R2 reagents in sample labeled tube and 100 µl distill water in 

sample blank labeled tube. 

6. Add 100 µl sample i.e. patient’s serum in both tube and mix it. 

7. Incubate both tubes at 37°C for 10 minutes. 

8. Pipette in cuvette. 

9. Read the absorbance of sample (AbsS) against the sample bank (AbsSB). 

CALCULATION: 

Use the following formula to calculate the concentrations: 

 Mg/dl = (AbsC – AbsBC) x 14.5 

NORMAL VALUE: 

 Upto      0.25 mg/dl 

ESTIMATION OF TOTAL BILIRUBIN: 

A diagnostic kit (Cat no. KC146) was used to determine the direct bilirubin in 

the sample of blood based on Jendrassik modified method used by Pearlman and Lee 

(1974). 

PRINCIPLE: 

Total bilirubin reacts in the presence of a quaternary ammonium salt in an acid 

medium with diazonium salt of sulphanilic acid to form a diazo compound 
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(azobilirubin). Color intensity is equal to the total bilirubin concentration present in 

the serum.  

CLINICAL SIGNIFICANCE: 

Total bilirubin is the sum of direct and indirect bilirubin. In the 

reticuloendothelial system, RBCs are broken down at the end of their circulating life, 

particularly in the spleen. Bilirubin is formed by the removing of iron from the 

resulting haem. About eighty percent of the 300 mg of bilirubin is daily formed by 

this process. Additionally bilirubin is also formed by the immature RBCs catabolism 

and break down of cytochromes and myoglobin in the bone marrow. 

Once bilirubin formed is transported to the liver bond to albumin as it is water 

insoluble. This type of bilirubin is called as unconjugated or indirect bilirubin. By the 

action of uridyl diphosphate glucuronyl transferase enzymes, direct bilirubin is 

formed in the liver by the conjugation of bilirubin to glucoronic acid (mono and 

glucoronides). 

Blockage of the bile duct, hemolytic disorder, cirrhosis, several deficiencies of 

inherited enzymes and hepatitis are the conditions that showed increased total 

bilirubin in the serum. 

Total bilirubin analysis and estimation of conjugated and unconjugated 

bilirubin is important in routine screening for the jaundice differentiated diagnosis. 

Unconjugated and conjugated bilirubin differentiation is important to analyze 

the specific reason of total bilirubin elevation in the blood. 

Specimen for the bilirubin determination should be protected from light, since 

bilirubin is light sensitive and will breakdown under exposure. 
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REAGENT: 

            Content                                         Concentration 

R1 

 Sulphanilic acid    3.5mmol/l 

 Hydrochloric acid    0.09mmol/l 

 CTAB      7g/l 

R2 

 Sodium nitrite     7mmol/l 

PREPARATION, STORAGE AND STABILITY OF REAGENT: 

1. Reagents are ready to use. 

2. The expiry date of each reagent should be used before use. Stored at 15° C 

– 30°C and protect it from the direct light. 

3. Keep the bottle closed when not in used to avoid air oxidation and 

evaporation. 

4. Turbid reagents should not use. 

PROCEDURE: 

1. Switch on water bath and set it at 37°C. 

2. Switch on spectrophotometer and set it on 546 nm. 

3. Take 2 tube labeled 1 tube as sample blank while the other as sample tube 

along with the patient’s ID. 

4. Pour 1.5 ml R1 reagent in both tubes. 

5.  Add 100 µl R2 reagents in sample labeled tube and 100 ml distill water in 

sample blank tube. 

6. Add 100 µl sample i.e. patient’s serum in both tubes and mix it. 

7. Incubate both tubes at 37°C for 10 minutes. 

8. Pipette in cuvette. 
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9. Read the absorbance of the sample (AbsS) against the sample blank 

(AbsSB). 

CALCULATION: 

Use the following formula to calculate the total bilirubin concentration. 

 Mg/mg = (AbsC – AbsBC) x 20.4 

NORMAL VALUE: 

 Total bilirubin                         0.2 ÷ 1.2 mg/dl 
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RESULT 

SECTION-A 

Analysis of Pesticide Residues: 

Total 45 persons from different regions of Karachi were taken in this study for 

the determination of different pesticides in their blood which were collected at three 

different intervals of time. From 45 persons only 20 persons were found positive and 

included in the study. Out of, ten standard pesticides five different pesticides were 

identified in the blood of exposed persons such as cypermethrin, deltamethrin, 

polytrin-C, malathion and permethrin but five other standard pesticides such as DDE, 

DDT, match, diazinon and monocrotophos were not detected (Table I). 

The quantity of pesticides was determined by comparing the peaks of the 

standard pesticides with the sample peaks obtained by HPLC. The retention time (RT) 

of all the standards are given in Table II and chromatograms I-X respectively. The 

blood samples were collected at day-1 i.e., 24 hours (reading-I), at day 15 (reading-II) 

and at day 30 (reading III). The quantity of pesticides in the selected or exposed 

persons from different regions of Karachi are given in Table I. 
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Table I. Determination of pesticide residue in the human blood. 

Division Name (Sex) Age Match Cyper. Delta. DDE 

Polytrin-C 

Diaz. DDT Mono. Mal. Perm. 

Cyper Prof. 

Sample# 4 Marium (F) 31 ˍ ˍ 1.71 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ 

Sample# 7 Akhter Hussain (M) 26 ˍ 0.42 0.97 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ 

Sample# 8 Asim (M) 30 ˍ ↑1.34 ↑3.84 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ 

Sample# 10 Zeeshan (M) 35 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ ↑3.58 

Sample# 15 Ghulam Mustafa (M) 28 ˍ ↑4.31 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ 

Sample# 19 Shehzad (M) 31 ˍ 0.51 0.36 ˍ ˍ ↑16.15 ˍ ˍ ˍ ˍ ↑8.10 

Sample# 20 Jan Sher (M) 23 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ ↑8.82 

Sample# 22 Fazal Ghani (M) 45 ˍ ˍ 0.34 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ↑6.66 

Sample# 24 Younus (M) 30 ˍ 0.76 ↑3.52 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ 

Sample# 25 M. Khan (M) 35 ˍ ↑9.36 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ 

Sample# 27 Aamir (M) 22 ˍ ˍ 0.34 ˍ ˍ ↑30.76 ˍ ˍ ˍ ˍ ↑6.15 
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Sample# 29 Abdul Rehman (M) 25 ˍ ˍ ↑22.42 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ↑4.0 

Sample# 31 Imran Ahmed (M) 27 ˍ ˍ 1.54 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ 

Sample# 32 Sarfaraz (M) 32 ˍ 0.38 ↑4.64 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ 

Sample# 33 M.Yousuf (M) 29 ˍ ↑13.93 ↑34.86 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ 

Sample# 35 Irfan (M) 30 ˍ ˍ 1.46 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ 

Sample# 37 Samad (M) 26 ˍ ˍ ↑2.71 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ 

Sample# 41 Ali Muhammad (M) 33 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ ↑12.6 ˍ 

Sample# 42 Nusrat (F) 32 ˍ ↑26.8 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ 

Sample# 43 Asif (M) 29 ˍ ↑17.31 ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ ˍ 

 

Under line= Low value, ↑= High value, Cyper= Cypermethrin, Delta- Deltamethrin, Prof= Profenophos, Diaz= Diazinon, Mono= 

Monocrotophos, Mal= Malathion, Perm= Permethrin. 
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Table II. Parameters of standard pesticides. 

 

S.No. Pestcides Retention time  

(RT) 

Concentration  

(%) 

Quantity  

(µg/10µl) 

1 Match 3.243 0.019 1.9 

2 Cypermethrin 3.662 0.009 0.9 

3 Deltamethrin 2.638 0.016 1.6 

4 Polytrin-C 

   

 

●Cypermethrin 2.532 0.014 1.4 

 

●Perfenofos 4.192 

  

5 Diazinon 5.572 0.012 1.2 

6 DDE 5.297 0.014 1.4 

7 Monocrotophos 4.15 0.012 1.2 

8 Malathion 3.223 0.009 0.9 

9 DDT 6.153 0.006 0.6 

10 Permethrin 2.658 0.008 0.9 

Flow rate =1.0ml/min, Absorbance = 0.02nm, Chart speed = 0.5mm/min. 

Pressure = 200 kg/mm, Wave length = 250nm, Sample injected = 10µl 
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Chromatogram I: Chromatogram showing the peak of standard match after the 

injection of 1.9 g. f.r = 1.0 ml/min., abs = 0.02 nm, c.s = 0.5 

mm/min., pressure = 200 kg/mm, wave length = 250 nm. 

Chromatogram II: Chromatogram showing the peak of standard cypermethrin 

after the injection of 0.9 g. f.r = 1.0 ml/min., abs = 0.02 nm, 

c.c = 0.5 mm/min., pressure = 200 kg/mm, wave length = 250 

nm. 
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Chromatogram III: Chromatogram showing the peak of standard deltamethrin after 

the injection of 1.6 g. f.r = 1.0 ml/min., abs = 0.02 nm, c.s = 

0.5 mm/min., pressure = 200 kg/mm, wave length = 250 nm. 

Chromatogram IV: Chromatogram showing the peak of standard polytrin-c after 

the injection of 1.4 g. f.r = 1.0 ml/min., abs = 0.02 nm, c.s = 

0.5 mm/min., pressure = 200 kg/mm, wave length = 250 nm. 
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Chromatogram V: Chromatogram showing the peak of standard diazinon after the 

injection of 1.2 g. f.r = 1.0 ml/min., abs = 0.02 nm, c.s = 0.5 

mm/min., pressure = 200 kg/mm, wave length = 250 nm. 

Chromatogram VI: Chromatogram showing the peak of standard DDE after the 

injection of 1.4 g. f.r = 1.0 ml/min., abs = 0.02 nm, c.s = 0.5 

mm/min., pressure = 200 kg/mm, wave length = 250 nm. 
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Chromatogram VII: Chromatogram showing the peak of standard monocrotophos 

after the injection of 1.2 g. f.r = 1.0 ml/min., abs = 0.02 nm, 

c.s = 0.5 mm/min., pressure = 200 kg/mm, wave length = 

250 nm. 

Chromatogram VIII: Chromatogram showing the peak of standard malathion after 

the injection of 0.9 g. f.r = 1.0 ml/min., abs = 0.02 nm, c.s = 

0.5 mm/min., pressure = 200 kg/mm, wave length = 250 nm. 
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Chromatogram IX: Chromatogram showing the peak of standard DDT after the 

injection of 0.6 g. f.r = 1.0 ml/min., abs = 0.02 nm, c.s = 0.5 

mm/min., pressure = 200 kg/mm, wave length = 250 nm. 

Chromatogram X: Chromatogram showing the peak of standard permethrin after 

the injection of 0.9 µg f.r. = 1.0 ml/min., abs = 0.02 nm, c.s. = 

0.5 mm/min., pressure = 200 kg/mm, wave length = 250 nm. 
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Mariam aged 31 years (F) had low level i.e., 1.71 µg/ 10 µl of deltamethrin in 

(Sample 4; Chromatogram-XI). The other pesticides were not detected in the blood 

sample. Akhtar Hussain aged 26 years (M) showed low levels 0.42 µg/ 10 µl of 

cypermethrin and 0.97 µg/ 10 µl of deltamethrin in (Sample 7; Chromatogram-XII). 

Asim aged 30 years (M) on the other hand had high levels i.e., 1.34 µg/ 10 µL of 

cypermethrin and 3.84 µg/ 10 µL of deltamethrin in the blood (Sample 8; 

Chromatogram-XIII). Zeeshan aged 35 years (M) showed only high quantity 3.58 

µg/ 10 µl of permethrin in (Sample 10; Chromatogram-XIV) possibly due to the 

direct exposure of this pesticide. No other pesticides were detected in the blood 

sample. 
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Chromatogram XI: Chromatogram showing the pesticide residue in the blood 

sample of Marium. P1 = Solvent, P2 = Deltamethrin 1.71 µg/10 

µl. 
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Chromatogram XII: Chromatogram showing the pesticide residue in the serum 

sample of Akhtar Hussain. P1 = Solvent, P2 = Deltamethrin 

0.97 µg/10 µl, P3 = Cypermethrin 0.42 µg/10 µl. 
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Chromatogram XIII: Chromatogram showing the pesticide residue in the blood 

sample of Asim. P1 = Solvent, P2 = Deltamethrin 3.84 µg/10 

µl, P3 = Cypermethrin 1.34 µg/10 µl. 
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Chromatogram XIV: Chromatogram showing the pesticide residue in the blood 

sample of Zeeshan. P1 = Solvent, P2 = Deltamethrin 5.49 

µg/10 µl. 
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Similarly, Ghulam Mustafa aged 28 years (M) also showed only one 

pesticide in high quantity i.e., 4.31 µg/ 10 µl of cypermethrin in (Sample 15; 

Chromatogram–XV) may be due to frequent exposure of cypermethrin. Shehzad 

aged 31 years (M) exposed with number of pesticides and showed low quantity 0.51  

µg/ 10 µl of cypermethrin, 0.36 µg/ 10 µl of deltamethrin while high value 8.10 µg/ 

10 µl of permethrin and very high quantity 16.15 µg/ 10 µl of polytrin-c 

(Profenophos) were noted in the blood sample of this young person (Sample 19; 

Chromatogram-XVI). It is noted that this person was highly exposed with these 

pesticides directly during or after the handling of these pesticides. 

Another very young person named Jansher aged 23 years (M) showed only 

high quantity 8.82 µg/ 10 µl of permethrin in the blood (Sample 20; Chromatogram-

XVII) which may be due to the direct exposure of this pesticide. Fazal Ghani aged 

45 years (M) had low level 0.34 µg/ 10 µl of deltamethrin and high quantity 6.66 µg/ 

10 µl of permethrin (Sample 22; Chromatogram-XVIII). In another person named 

Younus aged 30 years (M) low level 0.76 µg/ 10 µl of cypermethrin and high 

quantity 3.52 µg/ 10 µl of deltamethrin was detected in this person (Sample 24; 

Chromatogram-XIX) possibly due to the exposure of these pesticides at different 

timings. Mohammad Khan aged 35 years (M) had increased value 9.36 µg/ 10 µl of 

cypermethrin (Sample 25; Chromatogram-XX) in the blood possibly due to the 

direct contact to this pesticide during working. Aaimar a very young subject aged 

only 22 years (M) showed low quantity 0.34 µg/ 10µl of deltamethrin, high value 6.15 

µg/ 10 µl of permethrin and a very high quantity 30.76 µg/ 10 µl of profenophos was 

noticed in this young person as this subject may be highly exposed with these three 

pesticides directly during or after working time (Sample 27; Chromatogram-XXI).   
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Chromatogram XV: Chromatogram showing the pesticide residue in the blood 

sample of Ghlam Mustafa. P1 = Solvent, P2 = Cypermethrin 

4.31 µg/10 µl. 
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Chromatogram XVI: Chromatogram showing the pesticide residue in the blood 

sample of Shehzad. P1 = Solvent, P2 = Permethrin 8.20 

µg/10 µl, P3 = Deltamethrin 0.36 µg/10 µl, P4 = 

Cypermethrin 0.51 µg/10 µl, P5 = Profenofos 16.15 µg/10 µl. 
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Chromatogram XVII: Chromatogram showing the pesticide residue in the blood 

sample of Jansher. P1 = Solvent, P2 = Permethrin 8.82 

µg/10 µl. 
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Chromatogram XVIII: Chromatogram showing the pesticide residue in the blood 

sample of Fazal Ghani. P1 = Solvent, P2 = Permethrin 6.66 

µg/10 µl, P3 = Deltamethrin 0.34 µg/10 µl. 
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Chromatogram XIX: Chromatogram showing the pesticide residue in the blood 

sample of Younus. P1 = Solvent, P2 = Deltametrhin 3.52 

µg/10 µl, P3 = Cypermethrin 0.76 µg/10 µl. 

  



 

159 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chromatogram XX: Chromatogram showing the pesticide residue in the blood 

sample of Mohammad Khan. P1 = Solvent, P2 = 

Cypermethrin 9.36 µg/10 µl. 
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Chromatogram XXI: Chromatogram showing the pesticide residue in the blood 

sample of Aaimar. P1 = Solvent, P2 = Permethrin 6.15 µg/10 

µl, P3 = Deltamethrin 0.34 µg/10 µl, P4 = Profenofos 30.76 

µg/10 µl. 
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Abdul Rehman aged 25 years (M) had high value 4.0 µg/ 10 µl of permethrin 

and a very high quantity 22.42 µg/ 10 µl of deltamethrin was noticed in this person 

(Sample 29; Chromatogram-XXII) probably because of great exposure or misuse of 

these pesticides without any precautionary measures. In another sample collected 

from Imran Ahmed aged 27 years (M) only low level 1.54 µg/ 10 µl of deltamethrin 

was noticed (Sample 31; Chromatogram-XXXIII). Also low quantity 0.38  µg/ 10 

µl of cypermethrin and high quantity 4.64 µg/ 10 µl of deltamethrin was noticed in the 

person named Sarfaraz aged 32 years (M) probably due to improper use of these 

pesticides (Sample 32; Chromatogram-XXIV). Mohammad Yousuf aged 29 years 

(M) showed high quantity 13.93 µg/ 10 µl of cypermethrin and very high quantity 

34.86 µg/ 10 µl of deltamethrin in the blood (Sample 33; Chromatogram-XXV) 

probably due to great exposure of these pesticides. Only low quantity 1.46 µg/ 10 µl 

of deltamethrin was found in Irfan aged 30 years (M) (Sample 35; Chromatogram-

XXVI ) and a high quantity 2.71 µg/ 10 µl of deltamethrin was detected in another 

young person Samad aged 26 years (M) (Sample 37; Chromatogram-XXVII). 

Similarly, high quantity 12.6 µg/ 10 µl of malathion was found in Ali Mohammad 

aged 33 years (M) in the blood sample (Sample 41; Chromatogram XXVIII). Very 

high quantity 26.8 µg/ 10 µl and 17.31 µg/ 10 µl of cypermethrin were noticed in two 

young persons, Nusrat aged 32 years (M) (Sample 42; Chromatogram-XXIX) and 

Asif aged 29 years (M) (Table II; Sample 43; Chromatogram-XXX) which may be 

due to the direct exposure of these pesticides at different timings. 
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Chromatogram XXII: Chromatogram showing the pesticide residue in the blood 

sample of Abdul Rehman. P1 = Solvent, P2 = Permethrin 

4.0 µg/10 µl, P3 = Deltamethrin 22.42 µg/10 µl. 
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Chromatogram XXIII: Chromatogram showing the pesticide residue in the blood 

sample of Imran Ahmed. P1 = Solvent, P2 = Deltamethrin 

1.54 µg/10 µl. 
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Chromatogram XXIV: Chromatogram showing the pesticide residue in the blood 

sample of Sarfraz. P1 = Solvent, P2 = Deltamethrin 4.46 

µg/10 µl, P3 = Cypermethrin 0.38 µg/10 µl. 
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Chromatogram XXV: Chromatogram showing the pesticide residue in the blood 

sample of Mohammad Yousuf. P1 = Solvent, P2 = 

Cypermethrin 13.93 µg/10 µl, P3 = Deltamethrin 34.86 

µg/10 µl. 
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Chromatogram XXVI: Chromatogram showing the pesticide residue in the blood 

sample of Irfan. P1 = Solvent, P2 = Deltamethrin 1.46 

µg/10 µl. 
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Chromatogram XXVII: Chromatogram showing the pesticide residue in the blood 

sample of Samad. P1 = Solvent, P2 = Deltamethrin 2.71 

µg/10 µl. 

  



 

168 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chromatogram XXVIII:  Chromatogram showing the pesticide residue in the blood 

sample of Ali Mohammad. P1 = Solvent, P2 = Malathion 

12.6 µg/10 µl. 
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Chromatogram XXIX: Chromatogram showing the pesticide residue in the blood 

sample of Nusrat. P1 = Solvent, P2 = Cypermethrin 26.8 

µg/10 µl. 
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Chromatogram XXX: Chromatogram showing the pesticide residue in the blood 

sample of Asif. P1 = Solvent, P2 = Cypermethrin 17.31 

µg/10 µl. 
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SECTION B 

Blood Parameters: 

Complete blood picture (CBC) was analyzed besides enzyme levels and blood 

chemistry profiles in each persons from different areas of Karachi to assess the effects 

of pesticides. The different parameters checked at day 1 (i.e., 24 hours), day 15 and 

day 30 were Total Leucocyte Count (TLC), Red Blood Cell Count (RBC), Platelets 

Count (Plt), Hemoglobin (Hb), Hematocrit (Hct), Mean Corpuscular Volume (MCV), 

Mean Corpuscular Hemoglobin (MCH), Mean Corpuscular Hemoglobin 

Concentration (MCHC) and Differential Leucocyte Count (DLC) in the blood sample 

of patients suffering with jaundice from different regions of Karachi. 

Total forty five (45) blood samples were selected for hematological 

investigations from both controlled (unexposed) and in patients that may be effected 

with halocarbons or polychlorinated biphenyls to confirm any possible effects of these 

compounds. The hematological investigations were carried out at automated cell 

coulter particularly for complete blood picture. Out of 45 samples, six samples 

showed high values of TLC and the highest value was found in sample 39 in all the 

three readings i.e., 40500 Thsd/ µl (reading I), 40000 Thsd/ µl (reading –II) and 

40700 Thsd/ µl (reading-III). The rest of the sample had normal limit in all the three 

timings. Red cell count was found in high limit in 9 samples and the highest value 

was noted in sample 24 in all the three readings i.e., 677000 Millions/µl (reading-I), 

681000 Millions/µl (reading-II) and 6789000 Millions/µl (reading-III). Low RBC 

count was found in 14 samples in all the three readings and the lowest value was 
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found in sample 39 i.e., 1630000 Millions/µl (reading-I), 1627000 Millions/µl 

(reading-II) and 1629000 Millions/µl (reading-III). The rest of the samples had 

normal limits. Hemoglobin was high in 4 samples and the highest value was noted in 

sample 29 in all the readings i.e., 17.0 gms/dL (reading-I), 16.8 gms/dL (reading-II) 

and 17.2 gms/dL (reading-III). The low Hb values was found in sample 39 in all the 

three readings i.e., 3.8 gms/dL (reading-I), 3.5 gms/dL (reading-II) and 3.3 gms/dL 

(reading-III). The rest of the persons showed normal limit (Table 1). Hematocrit was 

found in high limit in two samples and the highest value was recorded in sample 26 in 

all the timings i.e., 50.1 % (reading-I), 50.7 % (reading-II) and 49.8% (reading-III). 

Low hematocrit was noted in 14 samples and the lowest value was noticed in sample 

39 in all the readings i.e., 11.4% (reading-I), 11.9% (reading-II) and 11.2% (reading-

III). Remaining samples showed normal limit (Table 1). 

Platelets counts were quite normal in thirty six samples. Only four samples 

had high platelets count and the highest was found in sample 36 i.e., 747000 Thsd/ µl 

(reading-I), 746000/ µl (reading-II) and 745000 Thsd/ µl (reading-III). Low platelets 

count was found in five samples and the lowest value was noted in sample 39 i.e., 

26000 Thsd/ µl (reading-I), 25800 Thsd/ µl (reading-II) and 25900 Thsd/ µl (reading-

III). MCV was found normal in thirty four samples in all the three readings. Low 

MCV was seen in seven samples and the lowest value was noted in sample 24 i.e., 

66.8 fL (reading-I), 66.5 fL (reading-II) and 66.2 fL (reading-III). Only three samples 

showed high MCV and the highest was found in sample 28 i.e., 105.8 fL (reading-I), 

105.7 fL (reading-II) and 105.5 fL (reading-III). MCH was lower to the normal limit 
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in eleven samples and the lowest was found in sample 38 i.e., 19.6 pg (reading-I), 

19.4 pg (reading-II) and 19.9 pg (reading-III). High MCH was seen in eleven samples 

and the highest was found in sample 11 i.e., 40.9 pg (reading-I), 40.7 pg (reading-II) 

and 41.0 pg (reading-III). The rest of the samples had MCV in normal limit. Low 

MCHC was seen in twenty five samples and the lowest was noted in sample 37 i.e., 

26.8 gms/dL (reading-I), 26.6 gms/dL (reading-II) and 26.7 gms/dL (reading-III) only 

one sample 11 showed high MCHC i.e., 40.6 gms/dL (reading-I), 40.5 gms/dL 

(reading-II) and 40.8 gms/dL (reading-III). The rest of the samples showed normal 

MCHC (Table-1). 
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Table 1.  Determination of different blood parameters in jaundice patients of 

Karachi region. 

S. 

No. 

Name 

Age (Sex) 
Readings 

Blood parameters 

TLC RBC Hb Hct Plts MCV MCH MCHC 

           

1. Imran I 4000 4550000 14.3 42.8 113000 94.0 31.4 33.4 

 
22 yrs II 4200 4880000 14.7 39.8 110000 94.2 31.6 33.2 

 
(M) III 4250 4720000 14.5 41.7 115000 94.8 31.5 33.1 

2. Farhan I 6000 4870000 13.7 42.4 233000 87.1 28.2 32.4 

 
12 yrs II 5800 4790000 13.5 41.7 231000 86.7 28.9 32.3 

 
(M) III 6000 4760000 13.6 43.1 232000 87.3 28.7 32.5 

3. Abida I 7900 3390000 9.5 29.8 298000 87.9 28.0 31.9 

 
28 yrs II 7500 3300000 9.3 30.7 299000 87.7 27.8 31.7 

 
(F) III 7800 3350000 9.4 28.9 297000 88.0 27.5 32.0 

4. Marium I 7900 5860000 16.3 49.8 230000 85.0 27.8 32.8 

 
31 yrs II 7980 5840000 16.7 48.3 235000 84.7 27.5 32.6 

 
(F) III 7885 5760000 16.5 49.7 237000 85.3 27.6 32.5 

5. Ali I 7200 3940000 9.8 31.7 246000 80.3 24.8 30.9 

 
45 yrs II 7000 4100000 9.7 32.3 245000 80.6 24.5 30.7 

 
(M) III 7100 3970000 9.6 33.5 241000 80.1 24.7 31.0 

6. Ayesha I 6900 2950000 8.9 27.9 317000 90.3 30.6 33.9 

 
28 yrs II 7100 2930000 9.0 26.4 315000 90.8 30.9 34.0 

 
(F) III 7500 2970000 8.9 28.4 319000 90.5 30.7 33.8 

7. 
Akhtar 

Huss. 
I 8200 4730000 14.4 42.7 317000 90.3 30.6 33.9 

 
26 yrs II 8000 4728000 14.6 43.0 315000 90.3 30.2 33.8 

 
(M) III 8400 4731000 14.5 43.2 318000 90.5 30.7 33.7 

8. Asim I 12300 5000000 13.0 42.6 413000 85.1 26.0 30.6 

 
30 yrs II 11100 5023000 13.1 42.3 420000 84.7 26.4 30.5 

 
(M) III 12500 4997000 13.0 42.5 418000 84.9 25.7 30.8 
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Table 1 Continued 

9. Maqsood I 8200 4510000 13.4 39.8 333000 88.2 29.7 33.7 

 
15 yrs II 8100 4530000 13.1 39.5 331000 88.6 29.9 33.9 

 
(M) III 8400 4499000 13.3 40.0 334000 88.4 29.5 33.6 

10. Zeeshan I 7600 5130000 11.4 37.7 199000 73.6 22.3 30.2 

 
35 yrs II 7600 5170000 11.7 37.3 200000 73.2 22.6 30.1 

 
(M) III 7500 5150000 11.3 37.5 201000 73.5 22.2 30.4 

11. Sehbaz I 6700 3910000 16.0 39.3 177000 100.6 40.9 40.6 

 
28 yrs II 6600 3890000 16.4 39.8 176000 100.2 40.7 40.5 

 
(M) III 6900 3915000 16.2 39.5 175000 100.4 41.0 40.8 

12. Ashfaq I 8100 2460000 7.4 22.7 337000 92.1 30.0 32.5 

 
Ahmed II 8500 2500000 7.2 22.5 332000 92.7 30.2 32.7 

 
20 yrs (M) III 8550 2489000 7.1 22.9 339000 92.5 30.7 32.3 

13. Naeem I 9100 2870000 8.1 25.7 392000 89.7 28.3 31.5 

 
Akhter II 9500 2901000 8.1 26.2 394000 88.5 28.7 31.3 

 
40 yrs (M) III 9000 2890000 8.2 25.9 397000 87.2 28.5 31.1 

14. M. Shafiq I 9700 6170000 16.3 49.4 293000 80.0 26.4 33.0 

 
21 yrs II 9650 6164000 16.2 49.9 295000 79.8 26.7 33.2 

 
(M) III 9600 6167000 16.3 49.5 297000 80.2 26.5 32.8 

15. Ghulam I 7800 5120000 15.6 47.4 293000 92.6 30.5 32.9 

 
Mustafa II 7710 5096000 15.4 47.2 291000 92.4 30.4 32.0 

 
28 yrs (M) III 7650 5111000 15.5 46.9 290000 92.3 30.7 32.7 

16. Abdul I 7200 4760000 14.4 43.3 121000 90.8 30.2 33.3 

 
Aziz II 7000 4790000 14.3 43.0 123000 91.1 30.6 33.7 

 
25 yrs (M) III 7100 4770000 13.9 43.7 125000 90.4 30.4 33.5 

17. Arshad I 8100 5370000 15.4 48.1 157000 89.5 28.7 32.0 

 
Ali II 8400 5403000 15.1 47.7 155000 88.8 28.5 32.3 

 
22 yrs (M) III 8500 5395000 15.4 48.3 158000 88.9 28.6 31.8 
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Table 1. Continued 

18. Munawar I 10800 5530000 12.4 39.8 260000 72.0 22.4 31.0 

 
Ali II 10500 5500000 12.3 39.7 259000 72.3 22.9 31.1 

 
15 yrs (M) III 10700 5519000 12.3 40.0 261000 71.7 22.5 30.8 

19. Shehzad I 6000 4760000 14.4 43.0 228000 90.4 30.2 33.4 

 
31 yrs II 6200 4792000 14.6 43.6 226000 90.7 29.7 33.4 

 
(M) III 6500 4776000 14.5 43.2 224000 90.3 30.5 33.1 

20. Jan Sher I 7500 3560000 10.1 31.6 376000 88.7 28.5 32.2 

 
23 yrs II 7500 3545000 10.1 32.1 378000 88.5 28.3 32.0 

 
(M) III 7700 3571000 10.5 31.9 377000 88.6 28.7 32.4 

21. M. Zahid I 5000 6350000 13.2 43.2 298000 68.0 20.8 30.6 

 
16 yrs II 4500 6354000 13.1 43.6 300000 68.1 20.5 30.4 

 
(M) III 4700 6351000 13.3 43.4 302000 67.6 20.7 30.5 

22. Fazal I 8300 4620000 13.7 42.7 266000 92.2 29.6 32.1 

 
Ghani II 8500 4618000 13.6 41.9 268000 92.5 29.3 32.3 

 
45 yrs (M) III 8800 4625000 13.5 42.3 267000 92.4 29.1 32.4 

23. Shiqaw I 9300 4810000 15.2 47.4 200000 98.6 31.5 32.0 

 
Khan II 9100 4807000 15.3 47.9 202000 98.3 31.8 31.8 

 
12 yrs (M) III 9000 4822000 15.1 47.4 198000 98.9 31.7 32.7 

24. Younus I 6600 6770000 13.7 45.2 122000 66.8 20.2 30.3 

 
30 yrs II 6500 6810000 13.4 45.0 124000 66.5 20.4 30.6 

 
(M) III 6100 6789000 13.5 45.8 121000 66.2 20.3 30.1 

25. M. Khan I 5200 4590000 13.6 42.7 254000 92.9 29.6 31.8 

 
35 yrs II 5500 4607000 13.8 42.9 257000 92.7 29.7 31.5 

 
(M) III 5800 4602000 13.5 42.3 254000 93.1 29.4 31.5 

26. Najma I 5300 5080000 16.6 50.1 209000 98.5 32.7 33.2 

 
28 yrs II 5200 5077000 16.5 50.7 207000 98.3 32.3 33.7 

 
(F) III 5600 5082000 16.4 49.8 205000 98.7 32.5 33.3 
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Table 1. Continued 

27. Aaimar I 8700 5370000 16.7 48.9 346000 91.0 31.2 34.2 

 
22 yrs II 8900 5368000 17.5 49.4 349000 91.4 31.7 34.3 

 
(M) III 8500 5371000 16.9 49.2 347000 91.5 31.4 34.7 

28. Humaira I 9500 4060000 14.0 43.0 250000 105.8 34.4 32.5 

 
10 yrs II 9900 4049000 14.2 43.5 252000 105.7 34.8 32.9 

 
(F) III 9300 4054000 13.8 42.8 251000 105.5 34.5 32.1 

29. Abdul I 7400 5850000 17.0 50.1 197000 85.6 29.0 33.9 

 
Rehman II 7700 5859000 16.8 49.5 199000 85.3 29.3 33.9 

 
25 yrs (M) III 7600 5865000 17.2 49.7 198000 85.5 28.7 34.0 

30. Nadia I 8700 4430000 13.2 39.3 234000 88.6 29.8 33.7 

 
12 yrs (F) II 8300 4410000 13.1 39.5 235000 88.4 29.5 33.6 

  
III 8600 4425000 13.0 39.9 233000 88.7 30.0 33.4 

31. Imran I 6200 5580000 16.2 48.1 244000 86.2 29.0 33.6 

 
Ahmed II 6000 5565000 16.1 47.4 247000 86.5 28.7 33.5 

 
27 yrs (M) III 6100 5601000 16.3 48.6 245000 86.7 28.9 33.8 

32. Sarfaraz I 9500 3210000 8.4 26.7 518000 82.9 26.3 31.7 

 
32 yrs (M) II 9700 3196000 8.3 26.1 515000 83.0 26.6 31.8 

  
III 9600 3218000 8.5 26.9 517000 82.7 26.8 31.5 

33. M. Yousuf I 28800 4200000 14.8 44.1 622000 105 35.1 33.5 

 
29 yrs (M) II 28700 4210000 14.6 44.8 627000 103 35.3 33.6 

  
III 28900 4196000 14.9 43.4 625000 106 35.2 33.7 

34. Samrin I 6800 2530000 7.6 23.7 455000 93.9 30.0 31.9 

 
18 yrs (F) II 6600 2539000 7.0 23.7 457000 93.7 29.8 31.8 

  
III 6500 2532000 7.3 22.9 454000 93.5 30.2 31.6 

35. Irfan I 6500 4680000 13.7 40.2 146000 86.0 29.4 34.2 

 
30 yrs (M) II 7000 4677000 13.9 40.6 146000 85.6 29.7 34.5 

  
III 7200 4685000 13.8 39.4 148000 86.2 29.5 34.1 
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Table 1. Continued 

36. Majid I 17400 4170000 12.8 37.4 747000 89.5 24.2 34.2 

 
25 yrs (M) II 17000 4165000 13.1 36.7 746000 89.3 24.6 34.3 

  
III 17250 4181000 13.0 37.6 745000 89.1 24.1 34.7 

37. Samad I 8700 3940000 10.6 32.2 288000 82.0 26.8 26.8 

 
26 yrs (M) II 8400 3932000 10.4 33.1 287000 82.4 25.8 26.6 

  
III 8600 3938000 10.5 32.7 289000 81.5 25.4 26.7 

38. S.M.Raza I 7800 5570000 10.9 38.3 446000 68.7 19.6 28.6 

 
Rizvi II 7400 5568000 10.9 37.2 448000 68.5 19.4 28.8 

 
19 yrs (M) III 7200 5571000 10.8 38.5 447000 68.8 19.9 28.5 

39. Ghulam I 40500 1630000 3.8 11.4 26000 69.9 23.4 33.5 

 
Hussain II 40000 1627000 3.5 11.9 25800 70.2 23.0 33.3 

 
8 yrs (M) III 40700 1629000 3.3 11.2 25900 69.7 23.0 33.2 

40. Sajjad I 8700 5120000 16.3 46.3 297000 90.5 31.9 35.2 

 
Ali II 8500 5105000 16.1 46.7 294000 90.9 31.7 35.7 

 
16 yrs (M) III 8400 5112000 16.5 45.2 292000 90.7 40.1 35.4 

41. Ali I 11100 4990000 15.4 43.8 252000 87.9 30.9 35.2 

 
Muhammad II 11000 5000000 15.7 44.3 254000 88.2 31.1 35.2 

 
33 yrs (M) III 10900 5001000 15.1 42.7 251000 88.6 30.7 35.6 

42. Nusrat I 8200 4280000 14.9 45.2 296000 105.6 34.9 33.1 

 
32 yrs II 8200 4276000 14.5 45.8 295000 105.7 34.7 33.4 

 
(F) III 8000 4279000 14.7 46.1 293000 105.3 35.1 33.0 

43. Asif I 8900 4660000 13.9 43.7 397000 93.6 29.8 31.8 

 
29 yrs II 8700 4663000 14.1 44.2 399000 93.5 29.7 31.7 

 
(M) III 8500 4654000 14.0 43.9 396000 93.1 29.5 31.5 

44. Javeed I 5700 4960000 14.9 45.3 264000 91.4 30.1 32.9 

 
12 yrs II 5800 4958000 15.2 45.7 267000 91.7 30.4 32.7 

 
(M) III 5500 4963000 15.1 44.7 265000 91.5 30.5 32.8 
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Table 1. Continued 

           

45. Humaira I 7700 3880000 12.0 36.2 233000 93.1 31.0 33.2 

 
10 yrs II 7400 3879000 12.1 36.0 231000 92.7 31.2 33.1 

 
(F) III 7600 3884000 12.3 36.5 230000 92.9 30.8 33.5 

           

TLC= Total Leukocyte Count, RBC= Red blood Cell Count, Hb= Hemoglobin, Hct= 

Hematocrit, Plt= Platelet Count, MCV= Mean corpuscular volume, MCH= Mean 

corpuscular hemoglobin, MCHC= Mean corpuscular hemoglobin concentration, 

Bold= High levels, Underline= Low levels 
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In differential leukocyte count (DLC), granulocyte count was found in lower 

limit in 40 samples. The lowest was noted in sample 34 i.e., 4.5% (reading-I), 4.3% 

(reading-II) and 4.7% (reading-III). Five samples showed normal limit. Lymphocyte 

count was high in thirty one samples and the highest was noted in sample 34 i.e., 

84.5% (reading-I), 84.5% (reading-II), and 84.5% (reading-III). Low lymphocyte was 

not found in any person from different regions of Karachi (Table 2). 

Monocyte count was high in thirty eight samples and the highest was found in 

sample 13 i.e., 31.2% (reading-I), 31.2% (reading-II) and 31.5% (reading-III). Low 

monocyte count was not noted in any sample and the rest of the samples had normal 

limit of monocyte (Table 2). 
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Table 2.  Determination of differential leukocytes count (DLC) in jaundice 

pateints of Karachi region.  

S. no. 
Name 

Age,Sex 
Readings 

Differential leukocyte count 

Gran Lym Mono 

1. Imran I 30.7 61.3 8.0 

 
22 yrs II 31.1 60.7 8.2 

 
(M) III 30.4 61.5 8.1 

      
2. Farhan I 35.0 46.1 18.9 

 
12 yrs II 35.6 45.9 18.5 

 
(M) III 35.2 46.1 18.7 

      
3. Abida I 17.5 66.1 16.4 

 
28 yrs II 17.2 66.1 16.7 

 
(F) III 17.7 65.6 16.7 

      
4. Marium I 50.5 37.9 11.6 

 
31 yrs II 50.9 37.9 11.2 

 
(F) III 50.4 38.1 11.5 

      
5. Ali I 34.7 46.4 18.9 

 
45 yrs II 34.4 46.9 18.7 

 
(M) III 34.8 46.2 19.0 

      
6. Ayesha I 22.8 61.5 15.7 

 
28 yrs II 22.4 62.4 15.2 

 
(F) III 22.6 61.6 15.8 

      
7. Akhter I 50.2 43.8 6.0 

 
Hussain II 50.5 43.1 6.1 

 
26 yrs (M) III 50.7 43.0 6.3 

      
8. Asim I 23.9 47.1 29.0 

 
30 yrs II 23.7 47.2 29.1 

 
(M) III 24.0 47.2 28.8 

      
9. Maqsood I 34.2 51.7 14.1 

 
15 yrs II 34.8 51.2 14.0 

 
(M) III 34.1 51.6 14.3 
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Table 2. Continued 
     

10. Zeeshan I 43.4 40.0 16.6 

 
35 yrs II 43.2 40.5 16.3 

 
(M) III 43.1 40.1 16.8 

      
11. Sehbaz I 33.9 60.5 5.6 

 
28 yrs II 34.0 60.7 5.3 

 
(M) III 33.8 60.9 5.3 

      
12. Ashfaq I 42.7 50.3 7.0 

 
Ahmed II 42.5 50.1 7.4 

 
20 yrs (M) III 42.1 51.1 6.8 

      
13. Naeem I 9.7 59.1 31.2 

 
Akhter II 9.4 59.4 31.2 

 
40 III 9.3 59.2 31.5 

      
14. M. Shafiq I 28.5 54.1 17.4 

 
21 yrs (M) II 28.9 53.2 17.9 

  
III 28.6 53.7 17.7 

      
15. Ghulam I 38.3 41.7 20.0 

 
Mustafa II 38.6 41.2 20.2 

 
28 yrs (M) III 38.4 41.5 20.1 

      
16. Abdul I 12.3 66.8 20.9 

 
Aziz II 12.1 67.4 20.5 

 
25 yrs (M) III 12.7 67.0 20.3 

      
17. Arshad I 23.6 57.2 19.2 

 
Ali II 23.4 57.1 19.5 

 
22 yrs (M) III 23.3 57.4 19.3 

      
18. Munawar I 51.0 39.6 9.4 

 
Ali II 51.2 39.1 9.7 

 
15 yrs (M) III 50.7 39.8 9.5 

      
19. Shehzad I 23.5 50.7 25.8 

 
31 yrs (M) II 23.1 51.3 25.6 

  
III 23.4 50.6 26 
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Table 2.  Continued 
     

20. Jan Sher I 20.5 68.6 10.9 

 
23 yrs (M) II 20.3 69.0 10.7 

  
III 20.8 68.6 10.6 

      
21. M. Zahid I 26.7 63.3 10.0 

 
16 yrs (M) II 26.7 63.1 10.2 

  
III 26.4 63.8 9.8 

      
22. Fazal I 23.9 67.8 8.3 

 
Ghani II 23.7 68.2 8.1 

 
45 yrs (M) III 23.2 68.6 8.2 

      
23. Shiqaw I 19.9 53.0 27.1 

 
Khan II 19.7 52.6 27.7 

 
12 yrs (M) III 20.3 52.2 27.5 

      
24. Younus I 17.9 72.5 9.6 

 
30 yrs (M) II 18.2 71.9 9.9 

  
III 17.5 73.1 9.4 

      
25. M. Khan I 37.7 53.3 9.0 

 
35 yrs (M) II 37.4 53.7 8.9 

  
III 37.3 53.5 9.2 

      
26. Najma I 24.8 53.4 21.8 

 
28 yrs (F) II 24.5 53.7 21.8 

  
III 25.0 53.5 21.5 

      
27. Aaimar I 12.1 67.3 20.6 

 
22 yrs II 12.3 67.6 20.1 

 
(M) III 12.5 66.7 20.8 

      
28. Humaira I 14.3 67.0 18.7 

 
10 yrs (F) II 14.7 66.8 18.5 

  
III 14.9 66.3 18.8 

      
29. Abdul I 17.2 60.1 22.7 

 
Rehman II 17.1 60.4 22.5 

 
25 yrs (M) III 17.3 60.3 22.4 
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Table 2.  Continued 
     

30. Nadia I 31.4 48.9 19.7 

 
12 yrs II 31.6 48.5 19.9 

 
(F) III 31.3 49.0 19.7 

      
31. Imran I 37.6 47.9 14.5 

 
Ahmed II 37.5 48.0 14.4 

 
27 yrs (M) III 38.0 47.4 14.6 

      
32. Sarfaraz I 26.1 57.9 16.0 

 
32 yrs II 26.7 57.1 16.2 

 
(F) III 25.8 57.7 16.5 

      
33. M. Yousuf I 16.7 61.7 21.6 

 
29 yrs II 16.3 62.6 21.1 

 
(M) III 16.5 62.3 21.2 

      
34. Samrin I 4.5 84.5 11.0 

 
18 yrs II 4.3 84.5 11.2 

 
(F) III 4.7 84.5 10.8 

      
35. Irfan I 30.5 57.8 11.7 

 
30 yrs II 30.5 57.8 11.7 

 
(F) III 30.1 58.4 11.5 

      
36. Majid I 15.9 68.8 15.3 

 
25 yrs II 15.7 68.7 15.6 

 
(M) III 15.5 69.1 15.4 

      
37. Samad I 12.3 74.3 13.4 

 
26 yrs II 12.1 74.2 13.7 

 
(M) III 12.2 74.3 13.5 

      
38. S.M.Raza I 20.2 62.4 17.4 

 
Rizvi II 20.4 61.9 17.7 

 
19 yrs (M) III 20.0 62.4 17.6 

      
39. Ghulam I 16.5 58.1 25.4 

 
Hussain II 16.2 58.1 25.7 

 
8 yrs (M) III 16.7 58.1 25.2 
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Table 2.  Continued 
     

40. Sajjad I 33.8 38.3 27.9 

 
Ali II 33.7 38.5 27.8 

 
16 yrs (M) III 33.9 38.0 28.1 

      
41. Ali I 23.1 57.5 19.4 

 
Muhammad II 23.4 56.9 19.7 

 
33 yrs (M) III 23.8 56.9 19.3 

      
42. Nusrat I 12.4 68.3 19.3 

 
32 yrs II 12.1 68.3 19.6 

 
(F) III 12.6 68.1 19.3 

      
43. Asif I 40.0 35.3 24.7 

 
29 yrs II 40.5 35.1 24.4 

 
(M) III 39.7 35.5 24.8 

      
44. Javeed I 24.6 52.2 23.2 

 
12 yrs II 24.2 52.8 23.0 

 
(M) III 24.5 51.9 23.6 

      
45. Humaira I 67.2 28.3 4.5 

 
10 yrs II 67.5 27.6 4.9 

 
(F) III 67.1 28.2 4.7 

      
Gran = Granulocytes, L = Lymphocytes, M = Monocytes, Bold = High levels, 

Underline = Low levels 
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Table 3.  Normal ranges of different blood parameters of unexposed persons 

(control). 

1. Total Leukocytes Count (TLC): 

Males and Females           4000- 11000 Thsd/μl 

2. Red Blood Cell Count (RBC): 

Males     5.0- 5.5 Millions/ μl 

Females    4.5- 5.0 Millions/ μl 

3. Hemoglobin (Hb): 

Males     14.0- 18.0 gms/ μl 

Females    12.0- 16.0 gms/ μl 

4. Hematocrit (Hct): 

Males     40- 52 % 

Females    39- 47 % 

5. Platelets Count (Plts): 

Males and Females   150,000- 450,000 Thsd/ μl 

6. Mean Corpuscular Volume (MCV): 

Males and Females   80 - 90 fl 

7. Mean Corpuscular Hemoglobin (MCH): 

Males and Females   27- 31 pg 

8. Mean Corpuscular Hemoglobin Concentration (MCHC): 

Males and Females   33- 37 mg/dl 

9. Differential Leukocyte Count (DLC): 

Males and Females 

(a) Granulocytes (G)  42.2- 75.2 % 

(b) Lymphocytes (L)  20.5- 51.1% 

(c) Monocytes (M)   1.7- 9.3% 
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Normal Subject Controlled (Control): 

Complete blood picture were also checked in each normal or controlled 

subject. The different parameters checked were TLC, RBC, Hb, Hct, Plt, MCV, 

MCH, MCHC and DLC. Normal ranges of each parameter are given in (Table 3). All 

hematological investigation was also carried out on automated cell coulter and all the 

blood parameters were found within normal limits or percentages (Table 4). 

Statistical analysis of different blood parameters were also checked and given in 

Table 5 and Table 6. 
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Table 4. Determination of different blood  parameters in the normal subjects. 

S. 

no. 

Name (Sex) Age TLC  RBC Hb Hct Plts MCV MCH MCHC DLC 

G  L M 

1. Imdad (M) 18 8000 4680000 13.3 40.5 179000 86.7 28.4 32.8 59.8 34.7 5.5 

2. Mehfooz (M) 23 9000 5170000 14.1 43.5 155000 84.1 27.3 33.5 67.9 27.6 4.5 

3. Aamir (M) 30 5500 5470000 14.9 46.3 165000 84.7 27.2 33 59.1 34.9 6 

4. Erum (F) 14 8400 4550000 13.5 39.8 304000 87.5 29.7 33.9 62.9 33 4.1 

5. Nazia (F) 20 6300 4890000 13.2 38.5 225000 82.1 28.5 34.5 63.9 31.6 4.5 

6. Mohabbat Khan (M) 38 4800 5250000 15.4 45 201000 86.2 31.2 33.8 65.7 30.8 3.5 

7. Waqar (M) 19 7800 4610000 13.8 41.7 310000 84 31.6 35 64.4 31.8 3.8 

8. Sara Riaz (F) 22 5400 4360000 14.3 39.9 175000 84.8 27.3 33.2 64.2 30.4 5.4 

9. Salman (M) 23 6200 5260000 13.5 45 211000 80.5 28.4 33.8 69.7 25.4 4.9 

10. Hira Amjad (F) 32 8700 4000000 13 42.6 177000 86.6 30.1 35.5 61.4 34.2 4.4 
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Table 5.  Summary statistics for determination of different blood parameters. 

Variable N Mean St. Dev S.E. Mean 

TLC 135 9175 6018 518 

RBC 135 4554822 1051588 90506 

Hb 135 13.05 3.02 0.26 

Hct 135 39.83 8.45 0.73 

Plts 135 287820 129212 11121 

MCV 135 88.01 9.22 0.79 

MCH 135 28.89 4.17 0.36 

MCHC 135 32.66 2.04 0.18 

Gran. 135 27.4 12.8 1.1 

Lym. 135 55.8 11.6 1.0 

Mono. 135 16.8 6.71 0.58 
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Table 6.  Determination of different  blood parameters by difference  of Two-

samples using T-Test with conclusion. 

Variable T-Value P-Value Conclusion 

TLC 3.05 0.004 Values Of sample TLC and standard TLC are 

significantly different 

RBC -1.56 0.139 Values Of sample RBC and standard RBC is 

insignificant 

Hb -2.37 0.023 Values Of sample Hb and standard Hb is 

insignificant 

Hct -2.22 0.035 Values Of sample Hct and standard Hct is 

insignificant 

Plts 3.75 0.002 Values Of sample Plts and standard Plts are 

significantly different 

MCV 3.13 0.003 Values Of sample MCV and standard MCV are 

significantly different 

MCH -0.14 0.894 Values Of sample MCH and standard MCH is 

insignificant 

MCHC -3.81 0.001 Values Of sample MCHC and standard MCHC 

are significantly different 

Gran. -23.9 0.000 Values Of sample Gran. and standard Gran. are 

significantly different 

Lym. 17.44 0.000 Values Of sample Lym .and standard Lym. are 

significantly different 

Mono. 19.29 0.000 Values Of sample Mono. and standard Mono. 

are significantly different 

 

The data of above parameters was analyzed by difference of Two-sample using T-

Test Technique by using the software Minitab (1982). T-Test is used to test the 

hypothesis that the respective blood parameters are significantly different sample 

wise. 

The table shows the calculated value of T-value along with P-value and with the 

respective conclusion. 
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SECTION-C 

ENZYME LEVELS: 

The blood samples of each person were checked for different enzyme levels 

i.e., Cholinesterase (ChE), Alkaline Phosphatase (ALP), Gamma Glutamyl 

Transferase (γ-GT), Glutamate Pyruvate Transferase (GPT) and amylase at three 

different time of intervals. 

Regarding cholinesterase (ChE), six samples had high value and the highest 

were found in sample 9 i.e., 60214 µ/L (reading-I), 60254 µ/L (reading-II) and 60289 

µ/L (reading-III). Low cholinesterase was found in sixteen samples and the lowest 

was found in sample 21 i.e., 844.5 µ/L (reading-I), 888.0 µ/L (reading-II) and 892.0 

µ/L (reading-III). The rest of the samples showed normal limit of cholinesterase. 

Alkaline phosphatase was found in high limit in all the samples in all the three 

readings and the highest value was noted in sample 2 i.e., 1429 µ/L (reading-I), 1426 

µ/L (reading-II) and 1428.3 µ/L (reading-III). No low and normal limit of alkaline 

phosphatase was seen in any sample of the person (Table 7). Also all the blood 

samples of different regions of Karachi showed high limit of γ-GT and the highest 

value was found in sample 15 i.e., 193.0 µ/L (reading-I), 198.0 µ/L (reading-II) and 

195.0 µ/L (reading-III). No low and normal limit of γ-GT was noted in any sample. 

Similarly GPT was also found in high limit in all the blood samples and the highest 

value was noted in sample 2 i.e., 162.0 µ/L (reading-I), 167.0 µ/L (reading-II) and 

169.0 µ/L (reading-III). In case of amylase only three samples showed high value and 

the highest value was noted in sample 10 i.e., 109.0 µ/L (reading-I), 106.0 µ/L 

(reading-II) and 108.2 µ/L (reading-III). The rest of the samples had normal limit of 

amylase in all the period of time (Table 7).  
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Table 7.  Determination of enzymes level in the blood of jaundice patients of 

Karachi region. 

S. No. Name, age 

(sex) 

Readings Blood enzymes levels (U/L) 

ChE 

(μ/L) 

ALP 

(μ/L) 

γ-GT 

(μ/L) 

GPT 

(μ/L) 

Amylase 

(μ/L) 

1. Imran I  1300.0 796.0 142.0 104 29.0 

 22 yrs II 1285.5 795.2 145.0 100 27.8 

 (M) III 1315.0 793.5 143.2 106 32.1 

        

2. Farhan I 18200.0 1429.0 135.1 162 52.0 

 12 yrs II 18254.1 1426.0 131.0 167 50.5 

 (M) III 18222.4 1428.3 134.6 169 48.9 

        

3. Abida I 7853.0 651.0 38.8 78 14.0 

 28 yrs II 7822.7 653.8 38.2 75 14.6 

 (F) III 7796.9 650.0 37.0 74 14.2 

        

4. Marium I 8017.0 308.0 27.0 64 30.0 

 31 yrs II 8054.0 310.7 25.0 65 31.8 

 (F) III 8089.8 311.0 22.0 63 30.7 

        

5. Ali I 9080.0 325.0 38.8 57 26.0 

 45 yrs II 9125.5 328.1 37.1 53 27.5 

 (M) III 9169.0 322.0 39.0 58 25.1 

        

6. Ayesha I 7887.0 579.0 27.0 57 22.0 

 28 yrs II 7956.3 576.9 22.1 54 23.8 

 (F) III 7984.2 581.0 29.0 59 24.0 
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Table 7. Continued      

7. Akhtar Huss. I 6700.0 299.9 61.7 89 22.0 

 26 yrs II 6654.6 301.3 59.8 83 21.3 

 (M) III 6598.7 303.1 60.2 92 23.0 

        

8. Asim I 7819.0 398.1 37.0 64 28.0 

 30 yrs II 7829.4 397.0 36.0 69 24.0 

 (M) III 7877.0 392.8 38.0 66 26.0 

        

9. Maqsood I 60214 220.0 40.0 123 67.0 

 15 yrs II 60254 222.5 43.0 128 69.0 

 (M) III 60289 219.0 45.9 127 70.0 

        

10. Zeeshan I 8758.3 280.6 38.5 126 109.0 

 35 yrs  II 8770.0 278.0 38.7 128 106.0 

 (M) III 8810.3 279.3 40.0 122 108.2 

        

11. Sehbaz I 9618.6 216.0 40.5 58 57.2 

 28 yrs II 9626.0 220.7 43.0 61 59.0 

 (M) III 9643.0 221.9 43.1 57 56.0 

        

12. Ashfaq I 4144.6 228.0 40.8 68 48.0 

 Ahmed II 4199.1 225.0 45.0 63 44.5 

 20 yrs (M) III 4207.0 224.2 44.2 66 49.2 

        

13. Naeem I 7038.0 254.3 40.8 66 87.0 

 Akhter II 7000.5 556.0 40.7 69 85.0 

 40 yrs (M) III 6987.0 552.0 38.0 72 88.1 
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Table 7. Continued    

14. M. Shafiq I 13059.0 262.0 69.4 123 22.0 

 21 yrs  II 13088.2 260.4 67.5 125 21.6 

 (M) III 13062.0 261.0 66.9 129 23.8 

        

15. Ghulam I 12121.0 866.8 193.0 113 22.0 

 Mustafa II 12148.4 868.3 198.0 119 23.3 

 28 yrs (M) III 12181.0 867.0 195.0 121 23.0 

        

16. Abdul I 12746.5 543.0 65.6 112 22.0 

 Aziz II 12763.8 542.7 63.2 116 22.9 

 25 yrs (M) III 12784.0 547.0 61.0 114 22.4 

        

17. Arshad I 7898.2 380.1 154.6 125 22.0 

 Ali II 7920.0 377.6 157.0 124 27.0 

 22 yrs (M) III 7954.0 379.0 159.1 127 23.4 

        

18. Munawar I 7272.6 290.5 69.0 118 17.0 

  Ali II 7199.0 290.0 68.0 118 19.3 

 15 yrs (M) III 7245.2 294.0 67.0 113 15.9 

        

19. Shehzad I 6412.3 290.5 44.3 118 28.0 

 31 yrs II 6401.9 293.7 46.1 112 25.8 

 (M) III 6358.0 289.9 45.8 117 27.7 

        

20. Jan Sher I 1564.0 868.0 45.5 112 13.0 

 23 yrs II 1545.1 874.7 43.9 119 15.4 

 (M) III 1510.0 870.6 44.0 128 17.0 
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Table 7. Continued     

21. M. Zahid I 844.5 244.8 62.0 123 37.0 

 16 yrs II 888.0 249.4 65.0 126 35.0 

 (M) III 892.0 243.0 67.0 121 33.9 

        

22. Fazal I 5317.6 687.8 77.2 125 13.0 

 Ghani II 5354.4 685.0 77.9 130 15.0 

 45 yrs (M) III 5334.7 681.2 79.0 124 19.0 

        

23. Shiqaw I 7663.6 1067.9 69.4 125 28.0 

 Khan II 7668.6 1061.3 71.2 128 27.2 

 12 yrs (M) III 7706.0 1058.6 68.1 127 29.3 

        

24. Younus I 6490.6 633.5 40.8 129 39.0 

 30 yrs II 6521.4 635.4 40.0 135 42.2 

 (M) III 6487.0 639.9 44.5 131 40.1 

        

25. M. Khan I 10869.6 941.1 61.7 120 22.0 

 35 yrs II 10880.0 945.8 63.0 117 27.3 

 (M) III 10835.3 941.2 60.4 125 25.0 

        

26. Najma I 9227.5 180.9 69.4 68 30.0 

 28 yrs II 9254.0 185.0 67.9 67 32.0 

 (F) III 9269.0 188.4 68.9 71 36.1 

        

27. Aaimar I 10869.7 217.2 69.4 132 26.0 

 22 yrs II 10888.0 220.0 66.5 135 22.2 

 (M) III 10860.0 215.0 67.0 133 24.9 
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Table 7. Continued     

28. Humaira I 6412.3 1031.7 57.9 89 17.0 

 10 yrs II 6475.2 1035.0 59.1 85 15.8 

 (F) III 6468.0 1038.0 56.8 83 16.7 

        

29. Abdul I 14800 271.0 44.7 104 32.0 

 Rehman II 14783 269.0 44.0 109 33.6 

 25 yrs (M) III 14754 267.6 49.0 115 32.5 

        

30. Nadia I 3122.7 977.4 38.5 123 17.0 

 12 yrs (F) II 3189.0 975.3 37.4 127 17.8 

  III 3126.4 973.0 36.0 126 17.0 

        

31. Imran  I 2346.7 235.2 39.0 110 19.0 

 Ahmed II 2458.3 236.0 39.3 115 16.7 

 27 yrs (M) III 2364.0 239.0 37.0 121 18.9 

        

32. Sarfaraz I 2346.0 244.8 37.0 78 81.3 

 32 yrs (M) II 2321.9 245.0 36.0 73 83.4 

  III 2291.0 245.0 39.0 71 82.9 

        

33. M. Yousuf I 9384.0 905.0 65.6 113 76.0 

 29 yrs (M) II 9461.0 908.7 67.2 121 75.8 

  III 9393.8 906.7 66.0 108 79.2 

        

34. Samrin  I 2346.0 235.5 34.7 129 99.7 

 18 yrs (F) II 2415.5 233.3 35.0 125 96.9 

  III 2387.0 239.0 37.1 121 98.4 
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  Table 7. Continued       

35. Irfan I 2346.1 452.4 39.0 48 30.0 

 30 yrs (M) II 2335.6 457.0 36.0 44 31.6 

  III 2319.0 453.0 35.0 43 30.8 

        

36. Majid I 2346.4 343.8 69.4 95 26.0 

 25 yrs (M) II 2322.2 348.4 66.9 97 29.4 

  III 2294.6 346.0 68.0 99 27.3 

        

37. Samad I 8602.0 308.6 39.0 120 98.0 

 26 yrs (M) II 8635.0 305.9 38.0 129 97.2 

  III 8578.0 303.0 36.2 121 99.4 

        

38. S.M.Raza I 2346.4 362.0 38.5 68 35.0 

 Rizvi II 2378.3 364.2 40.0 62 39.1 

 19 yrs (M) III 2418.9 368.2 43.0 60 36.0 

        

39. Ghulam  I 2346.0 1194.6 44.7 58 43.0 

 Hussain II 2410.3 1205.0 48.0 53 41.0 

 8 yrs (M) III 2416.3 1199.7 50.0 55 42.5 

        

40. Sajjad  I 9384.0 208.0 42.0 89 46.0 

 Ali II 9427.3 207.5 41.9 84 47.1 

 16 yrs (M) III 9412.0 203.8 42.6 95 45.2 

        

41. Ali  I 2346.7 271.5 38.5 120 18.0 

 Muhammad II 2424.5 275.0 36.0 126 17.0 

 33 yrs (M) III 2384.0 274.3 34.8 122 16.7 
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  Table 7. Continued       

42. Nusrat I 1564.0 325.8 27.7 110 49.8 

 32 yrs II 1615.4 329.0 26.4 111 50.1 

 (F) III 1664.0 232.0 28.1 118 48.4 

        

43. Asif I 3100.0 889.0 146.6 39 49.8 

 29 yrs II 3118.0 887.4 149.0 42 48.7 

 (M) III 3183.8 886.0 147.5 35 45.0 

        

44. Javeed I 5786.6 1339.4 63.6 58 22.1 

 12 yrs II 5854.0 1336.0 65.2 51 20.9 

 (M) III 5790.0 1341.0 64.0 55 23.4 

        

45. Humaira I 5166.6 1375.5 100.3 39 90.5 

 10 yrs II 5189.2 1377.3 101.0 35 90.8 

 (F) III 5198.0 1374.1 99.5 33 93.0 

 

ChE = Cholinesterase, ALP = Alkaline Phosphatase, γ-G = Gamma Glutamyl 

Transferase, GPT = Glutamate Pyruvate Transferase, Bold = High levels, Underline = 

Low levels. 
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NORMAL SUBJECTS (CONTROL): 

Ten persons i.e., six males and four females were taken as normal or control 

subjects that were not exposed to pesticides for the determination of enzyme levels 

such as ChE, ALP, γ-GT, GPT and amylase i.e., normal ranges are given in Table 8. 

After investigations it was found that the enzyme levels in these persons were within 

normal limits as shown in Table 9. 

Statistical analysis of different enzyme levels are also given in Table 10 and 

Table 11. 
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Table 8. Normal ranges of different blood enzymes in unexposed persons 

(control). 

 

1. Cholinesterase (ChE ): 

Males       5600- 11200 μ/L 

Females     4200- 10800 μ/L 

2. Alkaline Phosphatase (ALP): 

Adults      80- 210 μ/L 

Children     145- 950 μ/L 

3. Gamma-Glutamyl Transferase (γ-GT): 

Males       8- 36 μ/L 

Females         5- 25 μ/L 

4. Glutamate Pyruvate Transaminase (GPT): 

Males and Females    5- 30 μ/L 

5. Amylase: 

Males and Females    upto 95 μ/L 
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Table 9.  Determination of enzymes level in the blood of normal persons. 

S. 

no. 

Name and Sex Age Blood enzymes 

ChE ALP γ-GT GPT Amylase 

1. Imdad (M) 18 8489 298 35 36 84 

2. Mehfooz (M) 23 6540 174 10 24 65 

3. Aamir (M) 30 9841 90 22 32 17 

4. Erum (F) 14 6754 847 23 41 22 

5. Nazia (F) 20 7980 351 12 21 54 

6. Mohabbat Khan (M) 38 11000 201 14 32 85 

7. Waqar (M) 19 7549 254 29 30 16 

8. Sara riaz (F) 22 9254 258 17 21 66 

9. Salman (M) 23 8095 194 30 18 52 

10. Hira amjad (F) 32 5432 255 23 42 36 
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Table 10.  Summary statistics for determination of different eneymes levels. 

Variable N Mean St. Dev S.E. Mean 

Cholin. 135 7905 8849 762 

ALP 135 547 362 31 

γ-GT 135 61.6 37.4 3.2 

GPT 135 97.2 31.8 2.7 

Amylase 135 39.9 25.6 2.2 
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Table 11.  Determination of different enzyme levels by difference of two-samples 

using T-Test with conclusion. 

Variable T-Value P-Value Conclusion 

Cholin. -0.200 0.839 The values of sample cholin and standard 

cholin. is insignificant 

ALP 3.51 0.004 The values Of sample ALP and standard ALP 

are significantly different 

γ-GT 9.66 0.000 The values Of sample γ-GT and standard γ-GT 

are significantly different 

GPT 17.6 0.000 The values Of sample GPT and standard GPT 

are significantly different 

Amylase -1.15 0.277 The values of sample Amylase and standard 

Amylase is insignificant 

 

The data of above parameters was analyzed by difference of Two-sample using T-

Test Technique by using the software Minitab (1982). T-Test is used to test the 

hypothesis that the respective blood parameters are significantly different sample 

wise. 

The table shows the calculated value of T-value along with P-value and with the 

respective conclusion. 
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SECTION-D 

BLOOD CHEMISTRY: 

The blood samples were also checked for blood chemistry i.e., Bilirubin total 

and Bilirubin direct in the same persons at three different time of intervals. 

Regarding total bilirubin only one sample showed total bilirubin within normal 

limit. The rest of the samples had elevated total bilirubin at all timings and the highest 

value was noted in sample 44 i.e., 23.2 mg/dL (reading-I), 23.4 mg/dL (reading- II) 

and 23.8 mg/ dL (reading III). No low limit was noted in any sample. Similarly in 

case of bilirubin direct all the blood samples showed high level and the highest were 

found in sample 34 i.e., 10.5 mg/dL (reading I), 10.4 mg/dL reading II) and 10.2 

mg/dL (reading III). No normal and lower limit of direct bilirubin was noted in any of 

the blood samples (Table 12). 
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Table 12.  Determinatin of blood chemistry in jaundice patients of Karachi 

region. 

S. 

no. 

Name 

Age,Sex 

Readings Blood Chemistry 

Bilirubin Total 

(mg/dl) 

Bilirubin Direct 

(mg/dl) 

1. Imran I 4.6 2.9 

 22 yrs II 4.2 2.7 

 (M) III 4.5 2.8 

     

2. Farhan I 10.2 4.3 

 12 yrs II 10.4 4.2 

 (M) III 10.4 4.1 

     

3. Abida I 10.8 5.9 

 28 yrs II 10.6 5.6 

 (F) III 10.7 5.8 

     

4. Marium I 13.4 6.6 

 31 yrs II 13.5 6.7 

 (F) III 13.5 6.5 

     

5. Ali I 7.7 3 

 45 yrs II 7.5 3.02 

 (M) III 7.6 3.05 

     

6. Ayesha I 4.8 3.1 

 28 yrs II 4.7 3.1 

 (F) III 4.9 3.2 

     

7. Akhtar Huss. I 5.5 3.3 

 26 yrs II 5.2 3.1 

 (M) III 5.4 3.3 
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Table 12. Continued 

8. Asim I 5.7 3.4 

 30 yrs II 5.9 3.3 

 (M) III 6.1 3.3 

     

9. Maqsood I 13.4 4.7 

 15 yrs II 13.2 4.5 

 (M) III 13.5 4.2 

     

10. Zeeshan I 7.9 4.4 

 35 yrs  II 7.5 4.3 

 (M) III 7.7 4.5 

     

11. Sehbaz I 12.2 3.4 

 28 yrs II 12.5 3.2 

 (M) III 12.2 3.5 

     

12. Ashfaq I 10.2 5.9 

 Ahmed II 10.5 5.5 

 20 yrs (M) III 10.4 5.6 

     

13. Naeem I 6.9 6.2 

 Akhter II 6.7 6.2 

 40 yrs (M) III 6.5 6.4 

     

14. M. Shafiq I 3 4 

 21 yrs  II 3.2 4 

 (M) III 3.5 3.8 
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  Table 12. Continued    

15. Ghulam I 4.4 2.3 

 Mustafa II 4.6 2.2 

 28 yrs (M) III 4.5 2.5 

     

16. Abdul I 8.5 5.8 

 Aziz II 8.5 5.6 

 25 yrs (M) III 8.2 5.4 

     

17. Arshad I 3.2 4.3 

 Ali II 3.1 4.1 

 22 yrs (M) III 3.2 4.1 

     

18. Munawar I 3.4 2.9 

  Ali II 3.8 2.8 

 15 yrs (M) III 3.6 2.7 

     

19. Shehzad I 1.02 4.3 

 31 yrs II 1.1 4.2 

 (M) III 1.09 4.5 

     

20. Jan Sher I 12.8 7.2 

 23 yrs II 12.5 7.4 

 (M) III 12.9 7.1 

     

21. M. Zahid I 1.6 2.1 

 16 yrs II 1.8 2.2 

 (M) III 1.4 2.4 

     

22. Fazal I 11 1.3 

 Ghani II 10.8 1.1 

 45 yrs (M) III 11 1.2 
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  Table 12. Continued    

23. Shiqaw I 1.4 3 

 Khan II 1.6 3.1 

 12 yrs (M) III 1.5 3.1 

     

24. Younus I 3 2.6 

 30 yrs II 3.2 2.4 

 (M) III 3.5 2.2 

     

25. M. Khan I 9.9 3.9 

 35 yrs II 9.9 3.7 

 (M) III 9.8 3.8 

     

26. Najma I 4.8 2.7 

 28 yrs II 4.7 2.6 

 (F) III 4.4 2.4 

     

27. Aaimar I 6.1 2.7 

 22 yrs II 6.5 2.4 

 (M) III 6.2 2.6 

     

28. Humaira I 12.6 5.8 

 10 yrs II 12.8 5.5 

 (F) III 12.8 5.6 

     

29. Abdul I 4 3.7 

 Rehman II 4.2 3.9 

 25 yrs (M) III 4.5 3.5 

     

30. Nadia I 4.8 2.9 

 12 yrs (F) II 4.4 3.01 

  III 4.2 3 
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  Table 12. Continued    

31. Imran  I 18.7 0.8 

 Ahmed II 18.6 0.7 

 27 yrs (M) III 18.5 0.8 

     

32. Sarfaraz I 5.9 2.9 

 32 yrs (M) II 5.4 2.8 

  III 5.3 2.8 

     

33. M. Yousuf I 4 4.3 

 29 yrs (M) II 4.2 4.1 

  III 4.1 4 

     

34. Samrin  I 4.2 10.5 

 18 yrs (F) II 4.4 10.4 

  III 4.7 10.2 

     

35. Irfan I 8.7 3.4 

 30 yrs (M) II 8.9 3.3 

  III 8.5 3.2 

     

36. Majid I 5.1 5.9 

 25 yrs (M) II 5.5 5.7 

  III 5.3 5.6 

     

37. Samad I 2 2.6 

 26 yrs (M) II 2.4 2.6 

  III 2.3 2.5 

     

38. S.M.Raza I 5.7 3.6 

 Rizvi II 5.9 3.5 

 19 yrs (M) III 5.6 3.4 
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  Table 12. Continued    

39. Ghulam  I 5.3 1.5 

 Hussain II 5.2 1.3 

 8 yrs (M) III 5.4 1.4 

     

40. Sajjad  I 2 2.7 

 Ali II 2.1 2.6 

 16 yrs (M) III 2.4 2.5 

     

41. Ali  I 10.4 4.3 

 Muhammad II 10.6 4.2 

 33 yrs (M) III 10.5 4.1 

     

42. Nusrat I 3.8 3.4 

 32 yrs II 3.7 3.3 

 (F) III 3.8 3.2 

     

43. Asif I 13.4 4.8 

 29 yrs II 13.2 4.7 

 (M) III 13.5 4.9 

     

44. Javeed I 23.2 0.7 

 12 yrs II 23.4 0.6 

 (M) III 23.8 0.5 

     

45. Humaira I 1.8 0.5 

 10 yrs II 1.7 0.4 

  (F) III 1.6 0.4 

 

Bold = High levels 

Underline = Low levels 
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NORMAL SUBJECTS (CONTROL): 

Ten persons i.e., six males and four females were taken as normal or control 

subjects, that were not exposed to pesticides for the determination of blood chemistry 

such as total bilirubin and direct bilirubin (normal ranges are given in Table 13). After 

investigation it was found that the blood chemistry i.e., (total bilirubin and direct 

bilirubin) in these persons were within the normal limits as shown in Table 14. 

Statistical analysis of blood chemistry are given in Table 15 and Table 16. 
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Table 13.  Normal range of bilirubin total and direct in unexposed persons 

(control). 

1. Bilirubin Total: 

Male and Females                     0.2- 1.2 mg/dl 

2. Bilirubin Direct: 

Males and Females    upto 0.25 mg/dl 
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Table 14.  Determination of bilirubin total and bilirubin direct in the blood of 

normal subjects. 

Sp. no. Name, Sex Age 
Blood Chemistry 

Bilirubin Total Bilirubin Direct 

1 Imdad 18 0.60 0.13 

2 Mehfooz 23 0.29 0.09 

3 Aamir 30 0.65 0.18 

4 Erum 14 1.10 0.01 

5 Nazia 20 0.30 0.11 

6 
Mohabbat 

Khan 
38 0.54 0.07 

7 Waqar 19 0.80 0.21 

8 Sara riaz 22 1.00 0.05 

9 Salman 23 0.60 0.20 

10 Hira Amjad 32 1.13 0.19 
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Table 15.  Summary statistics for determination of different blood chemistry 

parameters. 

Variable N Mean St.Dev S.E.Mean 

Bilirubin total 135 7.2 4.73 0.41 

Bilirubin direct 135 3.72 1.84 0.16 
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Table 16.  Determination of different blood chemistry parameters by difference 

of two-samples using T-Test with conclusion. 

Variable T-Value P-Value Conclusion 

Bilirubin 

total 

15.550 0.000 Values Of sample bilirubin total and standard 

bilirubin total insignificantly different 

Bilirubin 

direct 

22.44 0.000 Values Of sample bilirubin direct and standard 

bilirubin direct are significantly different 

 

The data of above parameters was analyzed by difference of Two-sample using T-

Test Technique by using the software Minitab (1982). T-Test is used to test the 

hypothesis that the respective blood parameters are significantly different sample 

wise. 

The table shows the calculated value of T-value along with P-value and with the 

respective conclusion. 
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DISCUSSION 

In the present study, total 135 samples were collected from 45 persons at three 

different periods of time interval i.e., day 1, day 15 and day 30 for the determination 

of different blood parameters, enzyme levels as well as changes in their blood 

chemistry. All the blood samples were taken from different localities of Karachi 

region, the blood samples collected from those areas of Karachi where the persons are 

more affected with hepatitis due to the possible role and presence of such pesticides 

halocarbons and polychlorinated biphenyls that are used and handled by the persons 

frequently. 

So, all the persons were taken into consideration for finding the possible 

correlation and role of carbons and polychlorinated biphenyls on blood parameters, 

enzyme levels and different biochemical parameters. 

BLOOD PARAMETERS: 

Different blood parameters were considered to observe the possible correlation 

with the residual levels of pesticides. Out of total 45 persons one lady named Marium 

aged 31 years (F) had low limit 1.71 µg of deltamethrin. This person showed high 

limits of monocytes in all the three readings. In addition high limits of RBC Count, 

Hb, Hct and low limit of MCHC were noted in this lady in all the three readings than 

normal. 

A young person named Akhter Hussain aged 26 years (M) had low quantity 

0.42 µg of cypermethrin and 0.94 µg of deltamethrin. This young person showed 

normal quantities of blood parameters in all the three readings. This seems that this 
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person has not been affected or exposed greatly with these pesticides. Another person 

named Asim aged 30 years (M) had high quantity 1.34 µg of cypermethrin and 3.84 

µg of deltamethrin in his blood. This person, in addition also showed low limit of 

granulocytes and high quantity of monocytes in all the three readings. High value of 

TLC and low limits of Hb, MCH and MCHC were also noted in this person due to 

misuse of these pesticides by this person frequently. Zeshan another person aged 35 

years (M) showed only high quantity 3.58 µg of permethrin in the blood of this 

person. Also high value of monocytes but low limits of other blood parameters like 

Hb, Hct, MCV, MCH and MCHC were noted in all the three readings than normal. 

This seems that this person is little affected despite of having high quantity of 

pesticide may be due to the nature of life style. 

In case of Ghulam Mustafa another young subject aged 28 years (M) had high 

quantity 4.31 µg of cypermethrin. This person also showed high quantity of 

monocytes and low limits of granulocytes and MCHC than normal. This person 

probably not exposed effectively but rest of the parameters of blood were found in 

normal limits. 

A number of pesticides residues has been detected in the young person named 

Shehzad aged 31 years (M) such as low quantities 0.51 µg of cypermethrin, 0.36 µg 

of deltamethrin and low quantities 8.10 µg of permethrin, very high quantity 16.15 µg 

of profenophos which is one of the component of polytrin-C. This person showed 

high limits of monocytes, lymphocytes and low limits of granulocytes but the other 

parameters were found in normal limits in all the three readings. This seems despite of 

having number of pesticide this person exposed not greatly. Another young person 

named Jan Sher aged 23 years (M) had only high quantity 8.82 µg of permethrin in 



 

218 

his blood. This person also showed high lymphocytes and monocytes and low level of 

granulocytes counts. In addition other parameters like low RBC count, Hb, Hct and 

MCHC were also noted than normal. This indicates that this person was highly 

exposed due to the frequent use of this pesticide. Fazal Ghani aged 45 years (M) had 

low quantity 0.34 µg of cypermethrin and high quantity 6.66 µg of permethrin in the 

blood of this person. Also low granulocytic and high lymphocyte count were noticed. 

In addition low MCHC was also noted. This indicates that the person has not exposed 

greatly with the pesticides. 

Younus aged 30 years (M) showed low quantity 0.76 µg of cypermethrin and 

high quantity 3.52 µg of deltamethrin. This person also showed high lymphocytic and 

monocytic counts and low granulocytic counts. In addition high red cell count, low 

platelets as well as low MCV, MCH and MCHC were noted. This seems that this 

young person is greatly affected with the pesticides probably due to improper use and 

handling. Another young person M. Khan aged 35 years (M) had only high quantity 

9.36 µg of cypermethrin. This person in addition showed low MCHC, granulocytic 

counts and high lymphocytic counts. The rest of the parameters were found in normal 

limits in all the three readings.  

A very young person named Aamir aged only 22 years (M) affected largely 

with number of pesticides detected in the blood samples such as low quantity 0.34 µg 

of deltamethrin, high quantity 6.15 µg of permethrin and very high quantity 30.76 µg 

of profenophos (one of the essential component of polytrin-C). This person in 

addition also showed low granulocytic and high lymphocytic and monocytic counts. 

Also high limit of Hb and MCH were noted. The rest of the parameters were found 

normal. This indicates that due to the great exposure of pesticides the blood 
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parameters were not affected badly. Abdul Rehman another young person aged 25 

years (M) had high quantity 4.0 µg of permethrin and very high quantity 22.42 µg of 

deltamethrin in the blood of this person. High lymphocytic, monocytic, red cell counts 

and also increased value of Hb were noticed. In addition this person also showed low 

granulocytic count probably due to the great exposure of these pesticides. Low 

quantity 1.54 µg of deltamethrin was seen in the blood sample of another young 

person named Imran Ahmed aged 27 years (M). This person seems to be not affected 

greatly with pesticides so only few parameters of blood were changed such as high 

monocytic and red cells as well as low granulocytic counts were noticed than normal. 

Sarfaraz aged 32 years (M) had low quantity 0.38 µg of cypermethrin and high 

quantity 4.64 µg of deltamethrin in the blood. This person showed high limits of 

lymphocytic, monocytic as well as high platelets count. Low granulocytic, red cell 

count, Hb, Hct, MCH and MCHC were also noted. This indicates that this person was 

greatly exposed with these pesticides probably at different timings. M. Yousuf 

another person aged 29 years (M) had high quantity 13.93 µg of cypermethrin and 

very high quantity 34.86 µg of deltamethrin in the blood of this person. Due to the 

high quantity of pesticides detected in the blood of this person and probably also due 

to great exposure most of the parameters of blood were greatly changed such as high 

lymphocytic, monocytic, TLC, platelets count, MCV and MCH were noticed. In 

addition low granulocytic and red cells counts were also seen. 

Irfan another young person aged 30 years (M) also showed low quantity 1.46 

µg of deltamethrin. This young person in addition low granulocytic and platelets 

counts also showed high lymphocytic and monocytic counts than normal. This seems 

that the person is little affected. One another young person named Samad 26 years 
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(M) showed only high quantity 2.71 µg of deltamethrin. This person in addition also 

showed high lymphocytic and monocytic counts as well as low granulocytic, red cell 

counts, Hb, Hct, MCH and MCHC. This indicates that this person was exposed 

greatly at different timings. Ali Mohammad aged 33 years (M) showed only high 

quantity 12.6 µg of malathion. High lympocytic, monocytic, TLC and MCH as well 

as low granulocytic count. This shows that this person was not exposed greatly with 

the pesticides. In another two persons named Nusrat aged 32 years (F) and Asif aged 

29 years (M) both showed high quantities 26.8 µg and 17.31 µg of cypermathrin in 

their blood respectively. Low granulocyte and high monocyte found in both 

individuals. High lymphocyte, MCV and MCH found in Nusrat only but low MCHC 

was noted only in Asif. 

ENZYME LEVELS: 

Persons having high pesticide residual level were consider to find the possible 

correlation with different enzyme levels and it was found that Marium aged 31 years 

(F), Akhtar Hussain aged 26 years (M) and Asim aged 30 years (M) had high levels of 

ALP, γ-GT and GPT in all the three readings. High level of ALP, γ-GT, GPT and 

amylase were also noticed in another person named Zeeshan 35 years (M). This seems 

that this person was greatly exposed with this pesticide. Ghulam Mustafa young 

person aged 28 years (M) showed high levels of cholinesterase ALP, γ-GT and GPT 

in all the three readings. The high levels of enzymes indicates that the person is 

exposed greatly with the pesticides at different timings. Similarly, another person 

named Shehzad aged 31 years (M) had high enzyme levels such as high ALP, γ-GT 

and GPT in all the three readings. The rest of the enzymes cholinesterase and amylase 

were found in normal limits. Jan Sher very young male person aged only 23 years 
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showed low cholinesterase but high ALP, γ-GT and GPT.This seems that this person 

was exposed greatly probably due to the miss handling of this pesticide. 

A very young person named Aamir aged 22 year (M) had high levels of ALP, 

γ-GT and GPT than normal in all the three readings. This might be due to great 

exposure of the pesticide. Abdul Rehman, another young person aged 25 years (M) 

showed high values of cholinesterase, ALP, γ-GT and GPT while amylase was found 

in normal limit. This increase in level may be due to the miss handling of pesticides 

by the person. Mohommad Yousuf aged 29 years (M) showed high value of ALP, γ-

GT and GPT in all the three readings. Samad aged 26 years (M) showed high limits of 

ALP, γ-GT, GPT and amylase whereas cholinesterase was found in normal limits. 

This young person has raised enzyme levels might be due to the great exposure of 

pesticides at different timings. Ali Mohammad aged 33 years (M) showed high limits 

of ALP, γ-GT and GPT but cholinesterase level in all the three readings than normal. 

This person was highly exposed with pesticides might be due to direct contact with 

the pesticide. The other two persons named Nusrat aged 32 years (F) and Asif aged 29 

years (M) have same elevated levels of enzymes ALP, γ-GT and GPT but found low 

cholinesterase than normal in all the three readings. Both these two persons probably 

exposed directly and improper use of the pesticides. 

Analysis of these results indicate that ALP, γ-GT, GPT and to some extent 

amylase and cholinesterase were found in higher levels in almost all the persons that 

might be engaged for many years in their respective localities. It is also possible that 

due to prolonged exposure to pesticides the enzyme levels have increased probably 

for detoxification of pesticides which may be based on mutation in gene responsible 
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for the synthesis of the enzyme. This might happen either due to indiscriminate use of 

pesticide due to prolonged exposure. 

In case of cholinesterase some of the persons showed increased levels in all 

the three readings. This increased level was probably due to the prolonged exposure 

of pesticides that results in higher tolerance or resistance to pesticides in these 

persons. 

Correlation between enzyme and pesticide metabolism has been reported by 

many researchers. Kossmann and Magner-Krezel (1992) reported the functional status 

of liver enzymes in the workers engaged in chemical plants manufacturing pesticides. 

Ress et al. (1993) also examined the activities of hepatic enzymes in paint makers 

exposed to mixture of organic solvents. They also reported the γ-GT was significantly 

elevated in most of workers exposed to chemicals. In the present finding similar effect 

has also been observed thus conforming their report. 

Venkataraman et al. (1994) reported the inhibition of AChE and BuChE found 

on the RBC membrane and plasma in the blood of human being by the treatment of 

methylparathion. Similarly Bushnell et al. (1994) reported the inhibition of ChE by 

single injection chlorpyrifos. The same findings were also noted by the present study 

in which inhibition of ChE was noted in most of the person. Wu et al. (1996) reported 

the inhibition of RBC AChE and plasma ChE upto 44% and 17% in 10 minutes 

respectively. They found that inhibition of RBC AChE was greater than plasma ChE. 

Gomes et al. (1997) reported the activity of erythrocyte ChE in the farm 

workers exposed to organophosphate and carbamate pesticides. They found that 

poorly controlled use of these pesticides by farmers resulted in disturbance in the 



 

223 

enzyme level due to intoxication. In the present case also misuse of pesticide has 

resulted in abnormal variation in enzymes. 

Gomes et al. (1999a) reported the hepatic dysfunction in mice that were 

exposed to organophosphate. This resulted in decreased erythrocyte ChE activity. 

They also reported the inhibition of aminotransferases. In the present case there is also 

alteration in the activity of ALP and ChE was found, thus confirming the finding of 

Gomes et al. (1999a). 

Agkur et al. (1999) determined the AChE and paraoxanase activity in the 

person exposed to organophosphate compounds. They found that OP inhibit AChE 

activity. Thus, a correlation has been found between the enzyme and pesticides 

similarly to the present work. 

Nigg and Knaah (2000) reported the metabolism and toxicity OP insecticide 

and their inhibitory effect on human ChE and P450 isozymes. They reported the 

inhibition of ChE and detoxification effect of P450. 

Richardson et al. (2001) reported the in vitro inhibition of brain and serum 

ChE by the chlorpyrifos and azinfohos methyl. However, this result cannot be 

compared with the present data because the method of treatment is different. In this 

case they reported in vitro effect whereas in the present case in vivo effect has been 

determined. 

El Demerdash et al. (2003) determined the effect of isoflavone on 

cypermethrin-induced changes in enzyme activities were studied in plasma, liver, 

brain and testis of rabbit. They also reported that the activities of AST, ALT and ALP 

were significantly reduced due to cypermethrin. In the present study inhibition in 
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cholinesterase was noticed in some person particularly in cypermethrin-induced 

person. 

Dahamna et al. (2004) reported that pesticides can cause damage to man and 

beneficial organisms. Pesticides used were chlorpyriphos, methiocarb and permethrin. 

Enzyme activities were assayed in the plasma or serum samples obtained. The 

assayed used were GOT, γ-GT and ChE. The results showed an increase in plasma 

GOT and γ-GT in all animals exposed with pesticides. It has also been reported that 

the activities may be useful for assessing exposure and sub lethal effects of pesticides. 

The present study is in almost in line with the finding quoted. 

In Pakistan also some work has been done on the enzyme-pesticide correlation 

e.g., Naqvi et al. (1970) and Mehboob et al. (2012) studied the alternation in the 

enzymes level of lactate dehydrogenase and ChE of lactating pesticides in exposed 

women selected different areas of Karachi. They also reported that on clinical 

examination, abnormal function of different organs was noted. In addition the 

exposed women also complaints the incidents of asthma, disturbance in micturition 

hepatitis including bilirubin, backache and skin diseases. 

Tahir and Anwar (2012) determined the rate of pesticides among the cotton 

pickers and non-cotton pickers in the Southern Punjab, Pakistan. They compared the 

blood ChE levels before and after spraying both in cotton pickers and non-cotton 

pickers. 

Naqvi and Khan (1993) reported the inhibition of ALP by phosphine in 

Tribolium castaneum. Similarly Naqvi et al. (1998) have reported the inhibition of 

ChE after the Neem extract (Phytopesticides). Akhtar et al. (2000) reported the effect 
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of DDT and malathion on acid and alkaline phosphatases in Musca domestica. Azmi 

et al. (2002) reported high LDH activity in DDT and malathion strains of mosquito 

while inhibition of LDH in the susceptible strains. 

BLOOD CHEMISTRY: 

Lastly, blood chemistry parameters were also taken into account to consider 

the possible correlation with the pesticide residual levels and it was noted that all the 

person showed high quantity of bilirubin total and bilirubin direct in all the three 

readings. Four persons showed high quantity of total bilirubin and direct bilirubin in 

all the three reading. This seems that these persons were highly exposed to pesticides 

either due to the direct involvement of pesticide or mishandling of pesticide without 

adopting any safety measures. One young person named Imran Ahmed aged 27 years 

(M) had very high quantity of total bilirubin in all the three readings. This indicates 

that this young person is susceptible to pesticides. 

Analysis of the data mentioned was also analysed by using T-Test with 

conclusion indicating that the values of total bilirubin and direct bilirubin are 

insignificantly different (Table 16). In addition summary statistics was also 

determined by using mean, St. Dev. and SE. mean for different parameters of blood 

chemistry (Table 15). Correlation between blood chemistry parameters and pesticides 

has been reported by some researchers. Bhatnagar et al. (1982) reported the 

correlation between the pesticides and blood biochemical parameters in the workers 

engaged in pesticides manufacturing industries. Lee et al. (2002) also reported the 

determination of liver enzymes, urea, creatinine and total bilirubin after acute 

paraquate poisoning. Ciszowski et al. (2005) reported a significant positive 
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correlation between the ingested dose of paracetamol (drug) and the severity of liver 

damage, levels of aminotransferases and bilirubin. 

Abubakar and Hassan (2007) assessed the toxic effect of different mosquito 

coil brands in experimental rats. They also reported that there is a positive elevation 

of blood urea nitrogen (BUN), bilirubin and total albumin and protein levels due early 

hepatic damage. 

Attarchi et al. (2007) reported the functional status of liver in the workers 

worked in petrochemical complex. They analysed the elevation of blood biochemical 

parameters such as total bilirubin and direct bilirubin in the exposed group. 

Al-Howiriny (2008) studied the hepatoprotective effect of Brassica oleracea 

aqueous extract on hepatic damage caused carbontetrachloride in albino rats and 

analysed biochemical parameters such as bilirubin, GPT and ALP in ccl4-induced 

liver injury in rats. Similarly, Sharma et al. (2010) also studied the effect of Lindane 

in liver function markers and lipid profile in the serum of female Wistar rats. They 

found that after Lindane administration, there is an elevation of protein contents, 

bilirubin and liver enzymes as well as parameters of lipid profiles. 
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