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Abstract  

This study was designed to estimate the LD50 of Score (difenoconazole) fungicide and 

evaluate its toxic effects on body weight, liver weight, some biochemical parameters and 

hematological profiles of male albino rats after chronic oral daily doses (1/20, 
1/10 and 1/5 

LD.50) for 8 weeks. 

Rats were divided into 4 groups, the first group (G1) as control group, the other groups 

(G2, G3 and G4) treated daily with 20,40 and 80 mg/100 g.b.w. for 1, 4 and 8 weeks 

respectively 

The medium lethal dose (LD.50) of Score was 400 mg /100g. body weight of adult male 

rat. Significant decreases in body weight, serum total protein, albumin, globulin, liver DNA 

and liver RNA, RBCs count, hemoglobin and blood Platelets count  

However, significantly increase observed in hepatosomatic index, serum enzymes 

(ALAT, ASAT, ALP and CK), cholesterol, triglyceride, total lipids, serum creatinine and 

serum bilirubin and WBC's count 

Keywords: Score, Enzymes, Protein, biochemical parameters, liver DNA, liver 

RNA and blood profile.  

 

Introduction 

Chemical pesticides are widely used in Egypt and other countries to minimize 

the loss of economic crops due to pest invading. Although, pesticides have been 

useful in pest control and plant disease, there is a considerable risk on human health 

(Ergonen et al., 2005).  

wide range of compounds used as pesticide in agricultural and work as an agent 

to kill or control undesired pests, such as insects, weeds, rodents, fungi and other 

organism, which increases the food production (Abhilash and Singh, 2009) Wide 

spread use of pesticides in agriculture increases the intoxication to mammals  

(Aktar et al., 2009). 

Score is a reliable, broad spectrum, systemic fungicide for long-lasting 

preventative and strong curative control including leaf spot diseases, powdery 

mildews, rusts and scab of annual and perennial crops. Score has excellent crop 

tolerance the crop stays healthy, vigorous and green which results in higher yields of 

better quality produce. Score is taken up by the plant and acts on the fungal 

pathogen during penetration and haustoria formation. It stops the development of 

mailto:Shahat_egy@yahoo.com


MOHAMED M. A. SHAHAT 34 

fungi by interfering with the biosynthesis of sterols in cell membranes. Although the 

mode of action permits protective and curative use, it is recommended to apply the 

product early enough to avoid irreversible crop damage and build-up of the disease  

http://www.syngenta.com/country/eg/en/cropprptection/ourproducts/fungicides/Page

s/Score250EC.aspx). 

Fungicides are used agriculturally to control rust and mildew on fruit, vegetables, 

cereals and seeds, residential and commercial turf, and in pharmaceutical 

applications for the treatment of local and systemic fungal infections (Goetz et al., 

2007). The fungicidal mode of action of triazoles involves disruption of fungal cell 

membranes and walls by the mechanism of inhibiting fungal lanosterol-

14ademethylase, a xenobiotic metabolizing enzyme in fungi that has a homolog in 

mammals known as CYP51 (Georgopapadakou, 1998 and Ghannoum and Rice, 

1999), which is evolutionarily conserved between plants, fungi, and animals. This 

enzyme is critical component for cholesterol synthesis and therefore steroide 

biosynthesis in animals (Zarn et al., 2003). Besides CYP51, triazoles also modulate 

the gene expression and enzyme activity of multiple cytochrome P450 (CYP) and 

other metabolic enzymes in mammalian liver and other tissues (Ronis et al., 1994; 

Sun et al., 2005; Goetz et al., 2006 and Tully et al., 2006). In spite of the massive 

use of these pesticides, only few developmental toxicological studies of azole 

fungicides have been published. As far as we know, there is no information dealing 

with the clastogenic or genotoxic effects of this agent on human or animal cells.  

Fenarimol one of famous fungicide, may cause toxic effects by binding to cell 

macromolecules. Di Ilio et al. (1995) demonstrated the electrophilic nature of this 

fungicide and suggested its possible reactivity with DNA. When tested in vivo on 

rats, fenarimol was capable of inducing DNA damage in hepatocytes with a 

significant increase in DNA unwinding (Grilli et al., 1991). Fenarimol also induced 

prenatal and perinatal genotoxicity in leukocytes in vivo treated rats (Castro et al., 

2005). Long-term bioassays analysing the carcinogenesis of fenarimol reported a 

significant increase in hepatic lesions (adenomas and hyperplasic nodules) in Wistar 

rats compared to untreated controls (Ari and Dere, 2010). 

The present study is aimed to determine LD50 of the new fungicide (Score) and 

the biochemical and haematological effect on rats after treatment with 3 doses (1/20, 
1
/10 and 

1
/5 LD50) were evaluated 

Materials and Methods: 

Chemicals 

Fungicides used in this study namely; Score 250% EC (difenoconazole)                    

IUPAC:3-chloro-4-[(2RS,4RS;2RS,4SR)-4-methyl-2-(1H-1,2,4-triazol-1-

ylmethyl)-1,3-dioxolan-2-yl]phenyl 4-chlorophenyl ether 

 Empirical Formula:  C19H17Cl2N3O3 

http://www.syngenta.com/country/eg/en/cropprptection/ourproducts/fungicides/Pages/Score250EC.aspx
http://www.syngenta.com/country/eg/en/cropprptection/ourproducts/fungicides/Pages/Score250EC.aspx
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Activity: Fungicides   

Structure:   

 

Animals 

Mature male albino rats, (Rattus norvigicus) weighting between    150–170 

g.,they were brought from Helwan farm of Egyptian Organization for Vaccine and 

Biological preparation (vaccera). The animals were housed in the especially 

designed cage under good ventilation condition for one week before the 

experimental periods and were fed on Laboratory standard balanced diet 

manufactured by the Egyptian company for oil and soap as well as some vegetables 

as a source of vitamins.   

Determination of LD.50:      

Forty two male rats were kept for one week prior of the experimentation for 

acclimatization. The rats were divided into 7 groups each group includes 6 rats were 

kept in a separated cages; the groups were divided to two categories. Group 1 was 

select as control and groups 2 to 7 treated with Score. The animals were observed 

after 24 hrs. and the dead animal was removed immediately, the LD.50 was 

determined according to equation of Behren and Karber (1953) 

                                              ∑Z.d 

                  LD.50 =  Dm - ------------   

                                                 M 

Where : 

Dm   = The higher dose used (first dose kill all animals in the group) 

Z      = The number of the dead animals of two successive doses divided by 2. 

d      = Difference between two successive dose. 

∑     = Total sum of (Z.d).    

M    = The number of animal in each group 

General layout of the experiment 

Experimental animals were divided into three groups as the following: 

Group (G1): Consists of 18 normal healthy adult male albino rats served as control.  

Group (G2): Consists of 18 normal healthy male albino rats treated with 
1
/20LD.50 

chronic daily doses of score (20 mg/100 g. b. wt.) for 8 weeks 
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Group (G3): Consists of 18 normal healthy male albino rats treated with 
1
/10LD.50 

chronic daily doses of score (40 mg/100 g. b. wt.) for 8 weeks 

Group (G4): Consists of 18 normal healthy male albino rats treated with 
1
/5LD.50 

chronic daily doses of score (80 mg/100 g. b. wt.) for 8 weeks Six 

animals from each group were sacrificed at intervals 1, 4 and 8 weeks.  

Body and hepatosomatic index(HSI). 

All animals were weighted before and after the end of each experimental period. 

Also, liver of each rat was isolated, weighted and stored in -20C
o
. Their 

hepatosomatic index (HSI) was calculated as : 

            Li 

HSI = ----- X 100 

            W 

Where  

      Li = Drained mass of liver (g). 

     W = The total body weight (g). 

 Sample collection 

Blood samples were collected in two separate vials, one sample collected on 

EDTA for hematological studies, the other sample were collected without EDTA for 

preparation serum for biochemical analyses.  

Methods: 

Serum Alanine amino transferase enzyme (ALAT); Aspartate amino transferase 

enzyme (ASAT); Alkaline phosphatase enzyme (ALP) Lactate dehydrogenase 

enzyme (LDH); creatinine kinase enzyme (CK), serum glucose, total protein, 

albumin, globulin, total lipids, cholesterol and triglycerides, creatinin and Bilirubine 

concentrations were estimated using Bio-Mérieux commercial Kits  

RBCs and WBCs were counted by the hemocytometer method (Stevens, 1997); 

hemoglobin was determined by the cianometahemoglobin method according to   

Lee, et al. (1998); hematocrit was determined by the microhematocrit method 

(Goldenfarb et al.,1971).  

Liver tissues were prepared for DNA and RNA by washing with ice cold saline. 

One gram of these tissues were separated and homogenized in 5 ml. of ice-cold 

0.1M phosphate buffer (pH 7.4) and centrifuged at 5000 g for 20 min. the particle 

free supernatant was used for estimation of DNA and RNA  

DNA was estimated colormetrically according to the method of             

Freifelder (1982) and RNA was determined colormetrically by mans of the orcinol 

reaction according to Dische (1937). 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WP8-4N7XP5T-1&_user=6013293&_coverDate=09%2F30%2F2007&_alid=706429449&_rdoc=4&_fmt=full&_orig=search&_cdi=6984&_sort=d&_st=13&_docanchor=&_ct=72&_acct=C000041101&_version=1&_urlVersion=0&_userid=6013293&md5=cbdbb85dc9b07705020160798a4f4021#bib18
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WP8-4N7XP5T-1&_user=6013293&_coverDate=09%2F30%2F2007&_alid=706429449&_rdoc=4&_fmt=full&_orig=search&_cdi=6984&_sort=d&_st=13&_docanchor=&_ct=72&_acct=C000041101&_version=1&_urlVersion=0&_userid=6013293&md5=cbdbb85dc9b07705020160798a4f4021#bib18
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WP8-4N7XP5T-1&_user=6013293&_coverDate=09%2F30%2F2007&_alid=706429449&_rdoc=4&_fmt=full&_orig=search&_cdi=6984&_sort=d&_st=13&_docanchor=&_ct=72&_acct=C000041101&_version=1&_urlVersion=0&_userid=6013293&md5=cbdbb85dc9b07705020160798a4f4021#bib17
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Statistical Analysis:  

The obtained data are expressed as mean ± standard error and the analysis was 

revised by Quattro Pro for windows program version 2- Microsoft Windows 

version 7. The significance of difference between the means was calculated 

according to student’s t- test. Statistical significance was accepted at P<0.05 and 

P<0.01. 

Results 

The medium lethal dose (LD.50) of Score was 400 mg /100 g. body weight of 

adult male rats (Table, 1)  

Statistical analyses of the obtained data in table (2) showed significant decrease 

in body weight, serum total protein, albumin and globulin in all treated groups after 

4 and 8 weeks of treatment with Score. While, the Their hepatosomatic index 

recorded significant increase for all experimental groups (P≤0.01, P≤0.001) after 

treatment for 4 and 8 weeks only when compared with control group. 

The results in Table (3) showed the enzymes activity of  ALAT, ASAT, ALP 

and CK after treatment with chronic daily doses  ( 20,40 and 80 mg/ 100g. b.w.) of 

Score. The data showed significant increase (p ≤ 0.05, p ≤ 0.01) in the enzymes 

activity of ALAT, ASAT and ALP in all treated groups in all intervals (1, 4, and 8 

weeks) when compared with control group. 

Also, significant increase in the activity of serum LDH in all treated groups in all 

intervals except G2 after one week of treatment and after treatment with the previous 

doses of Score, the enzyme activity of serum CK showed significant increase (p ≤ 

0.05, p ≤ 0.01) in all treated groups at all intervals except G2 and G3 after one week 

of treatment (Table, 3). 

Statistical analyses of the obtained data in table (4) showed insignificant change 

in serum glucose level in all treated groups except after treatment with Score for 8 

weeks show highly significant increase (p ≤ 0.01). Also, the tabulated data showed 

significant increase (p ≤ 0.05, p ≤ 0.01) in levels of cholesterol, triglyceride, total 

lipids (Table, 4), creatinine and bilirubin in all treated groups after 1,4, and 8 weeks 

compared with control group (Table ,5). 

In contrast, the recorded data in table (5) show significant decrease in liver DNA 

and liver RNA in all treated groups after 4 and 8 weeks of treatment with Score 

compared with control group 

Data in table (6) show no significant changes in RBC´s count, WBC´s count, Hb 

and blood platelets count in all treated groups after one week of treatment with score 

at 
1
/10, 

1
/20 and 

1
/5 mg/ 100 g. b. w. when compared with control group. Significant 

decrease in RBC´s count, Hb and blood platelets count in all treated groups with 

score at 
1
/10, 

1
/20 and 

1
/5 mg/ 100 g. b. w. after 4 and 8 week of treatment. In contrast, 

the WBC´s count was significantly increased in all treated groups after 4 and 8 week 

of treatment with score at 
1
/20, 

1
/10 and 

1
/5 mg/ 100 g. b. w. when compared with 

control group. 
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Table (1): Determination the medium lethal dose (LD.50) of Score fungicide in adult male 

rats after Behrnes & Karber (1953). 

 

No. of 

animal 

group 

Dose 

mg / 100 g 

b. wt. (Dm) 

M 

No. of 

animal 

death 

 

d.mg 

 

 

Z 

 

Z.d 

Mortality 

Rate 

% 

1 0.0 6 0 0.0 0.0 0.0 0.0 

2 300 6 1 50 0.5 25 16.6 

3 350 6 3 50 2 100 50.0 

4 400 6 3 50 3 150 50.0 

5 450 6 4 50 3.5 175 66.6 

6 500 6 4 50 4 200 66.6 

7 550 6 6 50 5.0 250 100 

      900  

                          

                            ∑ Z.d               900 

           LD.50 = Dm -   ---------- = 550 ------- = 400 mg / 100 g. body weight       

                               M                    6 

  Where: 

Dm  = The higher dose used (first dose kill all animals in the group) 

Z      = The number of the dead animals of two successive doses divided by 2. 

d      = Difference between two successive dose. 

∑     = Total sum of (Z.d).    

M    = The number of animal in each group 

 

Table ( 2 ): The effect of daily doses of Score fungicides ( 1/20, 
1/10 and 1/5 LD50) on body 

weight, hepatosomatic index, serum total protein, serum albumin and 

serum globulin of adult male albino rats after 1, 4 and 8 weeks of treatment 

 

 

 

 

 

Serum  

Globulin 

(g. %) 

Serum 

Albumin  

(g. %) 

Serum  

Total protein 

(g. %) 

Hepatosomatic 

index (HSI) 

Body weight 

(g.) 

 

 

3.00± 0.166 4.80±0.086 7.80± 0.173 4.56± 0.15 163.0±5.33 G1 

After  

1  

Week 

2.91NS± 0.132 4.10 NS ±0.114 7.01NS± 0.208 4.88 ns ±0.11 162.5 ns ±3.13 G2 

3.00NS± 0.068 4.11 NS±0.172 7.11NS± 0.183 4.55 ns ±0.09 166.3 ns ±4.15 G3 

2.92 NS±0.116 4.08 NS±0.055 7.00 NS± 0.139 4.81 ns ±0.43 160.8 ns ±2.22 G4 

3.20±0.128 3.78±0.068 6.98± 0.159 4.41±0.17 170.00±4.20 G1 

After  

4  

Week 

2.72**± 0.089 3.38**±0.126 6.10**± 0.118 5.55*±0.07 159.34**±5.14 G2 

2.52**± 0.107 3.22**±0.156 5.74**± 0.112 5.59*±0.16 160.11**±3.72 G3 

2.22**± 0.097 3.22** ± 0.058 5.44**± 0.093 6.69**±0.22 148.31**±4.21 G4 

3.11± 0.051 4.00 ± 0.239 7.11± 0.216 4.02±0.08 181.61±3.11 G1 

After  

8  

Week 

2.88 **± 0.097 3.26** ± 0.212 6.14**± 0.254 6.00**±0.23 161.41**±4.21 G2 

2.38** ± 0.183 3.04** ±0.102 5.42**± 0.271 6.44**±0.18 155.14**±5.10 G3 

2.28**± 0.081 2.88**±0.124 5.16**± 0.136 7.15**±0.33 143.3**±6.20 G4 
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Table (3): The effect of daily doses of Score fungicides ( 1/20, 
1/10 and 1/5 LD50) on serum 

enzymes (ALT, AST, ALP, LDH and CK) in male rats after 1, 4 and 8 weeks 

of treatment 
 

CK  

(UI/l) 

LDH 

(UI/l) 

APL 

(UI/l) 

ASAT 

(UI/l) 

ALAT 

(UI/l) 

 

1699.7±177 91.41±1.72 91.21± 1.28 70.77± 2.26 20.50± 1.15 G1 

After  

1  

Week 

1730.7 ns ±224 96.15ns± 2.33 103.14*± 3,06 78.19*± 0.47 24.22*± 1.14 G2 

1727.7 ns ±213 113.21*± 2.53 114.03**± 2.16 79.18*± 2,13 27.00*± 1.66 G3 

1798.3*±187 123.04**± 4.06 121.00**± 3,79 80.11*± 2.90 33.35**± 1.57 G4 

1687.5±133 89.41± 0.99 90.21± 0.66 68.02± 2.21 23.05± 1.33 G1 

After 

 4  

Week 

1787.0*±211 114.51**± 1,62 110.69*± 3,23 81.00**± 3.03 46.34**± 1.15 G2 

1796.4*±159 122.42**± 4.17 125.15**± 3.82 88.05**± 215 55.14**± 2.11 G3 

1825.4**±155 136.89**± 2.83 144.52**± 3.33 95.19**± 0.72 52.03**± 1.19 G4 

1690.2±185 89.11± 2.42 95.11± 1.09 67.07± 3.12 21.55± 2.13 G1 

After 

 8  

Week 

1820.3**±164 133.15**± 3.25 127.07**± 3.06 102.11**±3.11 71.38**± 0.99 G2 

1815.2**±166 145.04**± 1,44 144,69**± 4.16 115.40**± 4.40 81.33**± 2.02 G3 

1860.5**±206 155.00**± 2,31 151.43**± 2.33 128.31**±3.66 90.46**± 0.14 G4 

 

 

Table ( 4 ): The effect of daily doses of Score fungicides ( 1/20, 
1/10 and 1/5 LD50) on serum 

glucose, cholesterol, triglyceride and total protein in male rats after 1, 4 

and 8 weeks of treatment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data are represented as means  ± SE.; n = 6.  

*   = p< 0.05, ** = p< 0.01 and ns = non significant compared to control 

Serum  

 Total lipids 

(g/l) 

Serum  

Triglyceride 

(mg/dl) 

Serum 

Cholesterol 

(mg/dl) 

Serum glucose 

(g/dl) 

 

0.840±0.111 82.53±1.36 2.20±0.137 80.13±2.22 G1 
After  

1  

Week 

1.215*±0.168 99.60*±4.15 2.99**±0.30 81.05NS±2.73 G2 

1.517*±0.192 134.10**±4.67 2.86**±0.18 81.22 NS±1.67 G3 

1.984**±0.241 151.30**±2.73 2.86**±0.15 84.11 NS±3.05 G4 

0.860±0.130 85.44±1.85 1.97±0.13 82.22±3.34 G1 
After 

 4  

Week 

1.587**±0.154 133.07**±3.94 2.88**±0.17 83.95 NS±1.93 G2 

1.591**±0.186 148.10**±2.18 3.40**±0.15 87.00NS±2.87 G3 

1.600**±0.154 155.70**±3.82 3.92**±0.24 85.52 NS±1.44 G4 

0.820±0.112 86.1±1.81 2.01±0.11 84.43±2.83 G1 

After 

 8  

Week 

1.973**±0.151 129.66**±2.91 3.46**±0.88 139.23**±3.68 G2 

1.652**±0.163 148.32**±3.60 3.91**±0.13 148.33**±3.88 G3 

1.988**±0.177 161.61**±5.90 3.71**±0.79 155.93**±4.50 G4 
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Table (5 ): The effect of daily doses of Score fungicides ( 1/20, 

1/10 and 1/5 LD50) on serum 

creatinin , serum bilirubine, liver DNA and liver RNA in male rats after 1, 4 

and 8 weeks of treatment 

 

 

 

Table ( 6 ): The effect of daily doses of Score fungicides ( 1/20, 
1/10 and 1/5 LD50) on R.B.Cs 

count,  W.B.Cs count, Hb and blood Platelets count of adult male albino 

rats after 1, 4 and 8 weeks of treatment 

 

Data are represented as means  ± SE.; n = 6.  

*   = p< 0.05, ** = p< 0.01 and ns = non significant compared to control 

 

RNA  

(μg/ mg wet 

weight of tissue) 

DNA  

(μg/ mg wet 

weight of tissue) 

Bilirubine 

(Mmol/l) 

Creatinin 

(mg/dl) 

 

3.21±0.13 1.94 ± 0.43 4.20±0.76 0.71± 0.19 G1 
After  

1  

Week 

3.09 ns± 0.24 1.81 ns ±0.21 6.80**±0.41 0.98*±0.09 G2 

3.11ns± 0.08 1.78 ns ±0.47 6.64**±0.85 1.09**±0.05 G3 

3.01ns± 0.57 1.80 ns ±0.48 6.81**±0.06 1.07**±0.78 G4 

3.39± 0.22 1.86 ± 0.51 4.24±0.63 0.69±0.32 G1 
After 

 4  

Week 

2.71*± 0.32 1.64*±0.11 7.00**±0.69 0.94*±0.44 G2 

2.35**± 0.41 1.59*±0.09 8.25**±1.07 1.29**±0.56 G3 

2.22**± 0.19 1.44**±0.31 8.08**±1.79 1.42**±0.92 G4 

3.00± 0.15 1.91 ± 0.55 3.99±0.45 0.73±0.88 G1 
After 

 8  

Week 

2.36**± 0.71 1.42**±0.37 8.74**±1.05 1.65**±0.80 G2 

2.21**± 0.14 1.28**±0.63 9.2**±0.72 1.75**±1.05 G3 

1.91**± 0.08 1.12**±0.33 10.71*±1.21 1.93**±0.11 G4 

Platelets count 
Hb 

(g/dl) 

W.B.Cs count 

(X 103) 

R.B.Cs count 

(X 106) 

  

599.04±10.18 14.08±0.26 11.31±0.22 5.17±0.12 G1 
After  

1  

Week 

611.70NS±12.55 14.11NS±0.50 11.67 NS±0.13 5.34NS±0.04 G2 

610.74NS±15.77 13.94NS±0.23 12.10 NS±0.51 5.33NS±0.11 G3 

609.61NS±10.35 14.12NS±0.21 11.88 NS±0.14 5.26NS±0.14 G4 

611.12±10.40 14.300±0.26 10.99±0.15 5.11±0.19 G1 
After  

4  

Week 

521.07**±12.15 12.93**±0.24 11.98**±0.12 4.46*±0.39 G2 

511.33**±16.70 11.41**±0.27 13.23**±0.79 4.28**±0.16 G3 

517.33**±10.16 11.04**±0.18 14.44**±1.11 3.99**±0.09 G4 

603.11±18.20 14.20±0.11 11.36±0.23 5.09 ±0.30 G1 
After  

8  

Week 

501.04**±17.39 11.01**±0.13 13.79**±0.37 4.33**±0.54 G2 

479.00**±13.51 10.87**±0.33 14.91**±1.33 4.10**±0.28 G3 

462.05**±11.26 10.66**±0.25 15.30**±0.99 3.89**±0.12 G4 
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Discussion 

The obtained data in table (2) showed significant decreases in body weight in all 

treated groups after 4 and 8 weeks of treatment with Score fungicides. This 

reduction in body weight may be probably occurred due to decreased food intake, 

food consumption and anemia cases of the treated animals. High rate of protein 

metabolism might be needed to fulfill energy requirements during detoxification 

with score fungicide. Probably, this may be another reason for weight loss in 

animals exposed to Score fungicides in the present study. This seems to be in 

agreement with Joshi et al. (2005) and Ananthan and Kumaran (2013) where 

they found that, significantly decreased (p < 0.05) in body weight after 

administration of Mancozeb at dose of 300mg/kg body weight for 60 days.  

While, the hepatosomatic index recorded significant increases for all 

experimental groups (P≤0.01, P≤0.001) after treatment for 4 and 8 weeks only when 

compared to control group. The increases in HSI values in the present data was 

referred to the accumulation of fungicides, these results were suggested by many 

authors ( Kurutas et al., 2006; Abdel-Hameid, 2007 and Jelodar and Fazli, 

2012). In contrast, several investigations have recorded decreases in hepatosomatic 

index of different experimental animals under the effect of various insecticides 

(Chung et al., 2002 and Kalender et al., 2006).  

Haematological and biochemical profiles of blood can provide important 

information about the internal environment of the organism (Rehulka and Parova, 

2000 and Li et al., 2010). Serum enzymes AST, ALT LDH and CK are frequently 

used to determine the toxic effects of various pollutants (Li et al., 2011).  

Obtained data in table (2) showed significant decreases in serum total protein, 

serum albumin and serum globulin in all treated groups after 4 and 8 weeks of 

treatment with Score fungicides when compared to control group. This decrease 

could be due to a decrease in the rate of protein synthesis or as a result of chronic 

disease when large number of parenchyma liver cells has been destroyed. 

Furthermore; the decrease of total serum protein may caused by the reduction of 

serum globulin level which markedly declined at the same time. This was 

accompanied by a decrease in body weight gain which led to body weight loss at the 

end of the experiment (Baron, 1984 and Zama et al., 2006) 

Similar results were recorded by Mohssen (2000) and Baligar and Kaliwal 

(2001), they reported that mancozeb fungicide at doses of 600, 700 and 800 

mg/kg/day induced a significant decrease in the level of protein content in rats. Also, 

Al-Amoudi (2012) showed significant decrease in the level of protein after orally 

treated with metalaxyl fungicide at dose level of 
1
/10 LD50 (130 mg/kg body weight) 

three times per week for 4 continuous weeks. 

Our result were disagreement with Basir et al. (2011), who showed increased in 

serum total proteins and serum albumin in rabbits after intoxicated with lambda-

cyhalothrin fungicide. 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TCN-4MGM2SC-1&_user=6013293&_coverDate=03%2F07%2F2007&_alid=705159539&_rdoc=22&_fmt=full&_orig=search&_cdi=5175&_sort=d&_st=13&_docanchor=&_ct=332&_acct=C000041101&_version=1&_urlVersion=0&_userid=6013293&md5=1fc06e5f07436a1bda761933e02a3e8a#bib13
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TCN-4MGM2SC-1&_user=6013293&_coverDate=03%2F07%2F2007&_alid=705159539&_rdoc=22&_fmt=full&_orig=search&_cdi=5175&_sort=d&_st=13&_docanchor=&_ct=332&_acct=C000041101&_version=1&_urlVersion=0&_userid=6013293&md5=1fc06e5f07436a1bda761933e02a3e8a#bib39


MOHAMED M. A. SHAHAT 42 
The tabulated data in Table (3) revealed a significant increases in the enzymes 

activities of serum ALAT, ASAT and ALP after treated with chronic daily doses      

( 45,90 and 180 mg/ 100g. b.w.) of Score fungicide in all treated groups at all 

intervals (1, 4, and 8 weeks) when compare with control group. These Elevations in 

theses enzymes may be attributed to acute hepatocellular damage or extrahepatic 

obstruction, or both. This result is in agreement with Antonelli et al. (2007);      

Sakr (2007) and Sakr and Al-amoudi (2012); they reported that oral 

administration of mancozeb fungicide to male rats induced changes in the activities 

of ALT and AST throughout the period of the study in a dose dependent manner.  

Sukul and Spiteller (2000) reported that the fungicide bithionol sulfoxide cause 

hepatotoxicity, including an increase in serum AST, at high doses (50, 500 and 1000 

mg/kg). Also, oral administration of male rats with mancozeb (500, 1000 and 1500 

mg/kg/day) for 90, 180 and 360 days induced changes in the activities of ALT and 

AST throughout the period of treatment (Takaori, 1993; Sakr and Lamfon, 2005; 

Al-Amoudi, 2012 and Waghe et al., 2013). 

The elevated creatine kinase (CK) activity together with higher LDH activity 

indicates that there was damage to other peripheral tissues as well. Usually, LDH 

and CK indicate muscle damage. CK elevation is usually indicative of myositis or 

myocardial damage. Creatine kinase is a catalyst of ATP renewal in peripheral 

tissues under anaerobic conditions, and LDH in peripheral tissues turns pyruvate 

into lactate to compensate ATP generation under diminished oxidative 

phosphorylation. Thus, elevation in those two enzymes (CK and LDH) also points 

that there was a hypoxic condition because of fungicides treatment (Edge et al., 

2006 and El-Sayed et al., 2007).  

A significant increase in serum glucose, cholesterol, triglyceride levels and total 

lipid were recorded in all groups after treated with Score fungicide (Table, 4). 

Theses increased in serum glucose levels were agreement with Veerappan et al. 

(2011) who reported significant increases of  serum glucose levels at 50mM dose of 

carbendazim administered to rats and for all durations. The increase in glucose level 

may be attributed to the disruption of glucose intake and use by cells (WHO / IPCS, 

1993; Selmanoglu et al., 2001 and Borges et al., 2007). 

The previous increase may be caused by one of the following two major 

mechanisms solely or by their combination; the first type is associated with raised 

levels of plasma fatty acids resulting from the mobilization of fat from adipose tissue 

and the second type is usually due to a metabolic blockade in the production of 

plasma lipoprotein which may be come from one mechanism or more, blockade in 

apoprotein synthesis, blockade in synthesis of the lipoprotein from lipid, apoprotein 

failure in provision of phospholipids found in lipoprotein and failure in the secretory 

mechanism itself (Terada et al., 1998) 

Similar findings were found by Sakr and Abel-Samie (2008), they reported that 

acute thiram (tetramethyl-bis-thiocarbamyl disulphide) poisoning caused decreased 

lipoprotein lipase (LPL) activity in adipose tissue and increased the levels of total 

plasma cholesterol, triacylglycerols and high density lipoprotein (HDL) cholesterol 



EVALUATION OF THE TOXIC EFFECTS OF DIFENOCONAZOLE …. 43 

in the affected rats. Moreover, Reena-Kackar et al. (1999) speculated that treating 

mice with metalaxyl increased the degree of tissue lipogenesis and that this increase 

was most likely achieved through the acceleration of acetyl-CoA, which is known to 

be the precursor of cholesterol biosynthesis. 

The present results revealed also a significant increase in serum creatinine in 

response to Score toxicity. These increases in creatinine might be due to impaired 

kidney function by the used fungicide. This was supported by Kluwe (1981) who 

indicated that an elevation of creatinine level in the blood is an indicative of 

impaired kidney function. Similar results were obtained by El- Shenawy et al. 

(2009) in mice and Sarhan and. Al-Sahhaf (2011) in rabbit. They proved that 

treatment rabbit with diazinon (20 mg/kg body weight, every 48 hrs) for 4 weeks 

induced significant increases in serum creatinine. The obtained results were 

disagreement with Ahmed (2006), who reported that no significant effect of 

Diazinon fungicide (
1
/30 LD50) on creatinine level.  

The present study was revealed that prolonged exposure of Score fungicide 

caused decrease in the levels of liver  DNA and RNA in all treated group after 4 and 

8 weeks, these results agree with Castro et al. (2005) and Ksheerasagar and 

Kaliwal (2006). 

However, these decreases in the levels of liver DNA and RNA might be caused 

as results of genotoxic action by decreased mitotic index and disturbed cell division 

(Topaktas et al., 1996) or due to inhibitory action of Score fungicide on DNA and 

RNA synthesis (Walter et al., 1980) or by cell death due to focal necrosis 

(Shivanandappa and Krishnakumari, 1981). 

Di Ilio et al. (1995) has demonstrated the electrophilic nature of the fungicide 

and suggested its possible reactivity with DNA. When tested in vivo in rats, 

fenarimol was capable of inducing DNA damage in hepatocytes with a significant 

increase in DNA unwinding (Grilli et al., 1991) and a reduction in mitotic index at 

higher doses in mice (Aydemir and Bilaloglu, 2004).  

The data in table (6) show that there was a gradual decrease in erythrocyte count, 

haemoglobin content and the number of blood platelets in rats treated with score 

fungicide. After 4 and 8 weeks of treatment, this decrease was statistically 

significant. While, the leukocyte count was significantly increased . These results 

are in agreement with those obtained from previous studies of the haematological 

effects of fungicides on mammalian animals, Al-Amoudi (2012) reported that after 

treating mice with metalaxyl for dosage of 
1
/10 LD50 (which was equivalent to 130 

mg/kg body weight) at a rate of three times per week for 2 and 4 weeks induced a 

significant decrease in the RBC count (5.2±0.24), haemoglobin content (11.5±2.3) 

and the number of blood platelets (543±15.3). While, metalaxyl treatment induced a 

significant increase in the WBC count (5.8±0.4). 

The decrease in the RBC count and haemoglobin content in the present study 

was indicated that Score fungicides cause anaemic. This anaemia  my be due to one 

of the two reason,  (a) increased blood as a result of the accelerated red cell 
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destruction by haemolytic agents or rapid cell removal from an abnormality of cell 

shape or over-activity of the spleen (b) a quantitative decrease in blood formation as 

a result of a quantitative decrease in red marrow from aplasia or a quantitative 

decrease in marrow activity from a deficiency in the substances necessary for 

normal bone marrow activity (Mehadevaswami et al., 2001). 

In contrast, Basir et al. (2011) show that a blood analysis of rabbits treated with 

lambda-cyhalothrin revealed a significant decrease in RBC count,  and WBC counts, 

haemoglobin concentration and lymphocytes, while mean corpuscular haemoglobin 

concentration, mean corpuscular volume, neutrophils, monocytes and eosinophils 

showed significant increased (Akhtar et al., 2009). 
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