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Abstract 

In this project, 270 broiler chickens one day old were used to demonstrate the effect of the addition of 

the amino acid cysteine added to the diets of birds contaminated with aflatoxin B1 on the liver and 

kidneys. The experiment was divided into 9 equal groups; & each group had 30 birds with 3 replicates, 

and each replicate had 10 birds. The control group was without addition. As for the treated groups, 

cysteine, and aflatoxin B1 were added to their diets at 40%, 80% & 160% cysteine, and aflatoxin B1 

was added at 0 ml, 4 ml & 8 ml, respectively. The variables collected were liver & 

kidney histopathology, Alanine aminotransferase (ALT), and Aspartate aminotransferase (AST) 

levels. When adding cysteine to a bird's diet contains Aflatoxin B1 not observed in blood ALT 

amount.  The histopathological examination showed fibrosis in the liver and degeneration and 

dilatation of cortical tubules in the kidney. The amount of AST in the blood was greater at 28 days of 

age, specifically in G2 (Cysteine 80%) &G3 (Cysteine 160%) at Aflatoxin B1 0 ml, which caused 

significant damage to the liver. The giving of cysteine 40, 80& 160% in birds' feed contaminated 

with AflatoxinB1 0, 4& 8ml, which is intake by birds, has harmful effects on the health of the liver. 
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Introduction: 

Nutrition is one of the basic factors in the 

poultry industry. Broilers are among the birds 

characterized by a high speed of growth and 

high food conversion efficiency that converts 

kilograms of feed into kilograms of meat. Corn 

is an essential component of bird diets. It can be 

used in bird diets to 60% compared to the total 

diet. According to the hot weather in Iraq, corn 

cannot be stored for long periods because it 

affects the quality of the feed due to high heat 

and humidity that leads to the growth of molds 

and mycotoxins such as aflatoxin B1, which 

results in poor fodder.  Aflatoxin B1 is 

produced by the fungus Aspergillus flavus, 

which is a major cause of cancers and diseases 

and affects birds, and this effect is reflected in 

human health. Moreover, taking low levels of 

aflatoxins B1 is possible and, for long periods, 

can lead to liver damage (1). (2) showed the 

effect of a low level of aflatoxin on biochemical 

performance parameters and broiler liver tissue. 

(3) observed the effect of dilatory afladetox on

performance in the broiler. (4) demonstrated did

aflatoxin in poultry. (5) showed an overview of

the aflatoxicosis of poultry. (6) investigated the

histology of the liver afflicted with Aflatoxins

in broiler chicks of 42 days of age. The

diagnosis criteria of aflatoxin depend upon

clinical signs, mortality rate, and postmortem

examination. (7) White Leghorn layer breeder

hens, 30 weeks of age, the study was divided

into 12 groups, one group was offered feed

supplemented with 100,500,2500,5000 and

10000 μg/Kg aflatoxin B1, the experimental

feeds for three weeks with two weeks recovery,

body weight and relative weights of liver and

kidneys of aflatoxin fed birds were significantly

higher than the control group. The current study

aims to show the effect of supplementing 

cysteine needs on the hematological and 

histology of birds' livers and kidneys after 

consuming meals containing Aflatoxin B1 in 

Iraq. 

 Materials & Methods 

 Two hundred- & seventy-one-day-old broiler 

chickens (Ross 308) were used in the project; 

birds were divided into 9 groups randomly, each 

group containing 3 replicates (10) bird / 

replicate. The feed treated given are: G1 = 

Cysteine 40% + Aflatoxin B1 (0 ml of 1ppm for 

every 250gm) of feed, G2 = Cysteine 80% + 

Aflatoxin B1(0 ml of 1ppm for every 250gm) of 

feed, G3 = Cysteine 160% + Aflatoxin B1( 0 ml 

of 1ppm for every 250gm) of feed, G4 = 

Cysteine 40% + Aflatoxin B1 (4ml of 1ppm for 

every 250gm) of feed, G5 = Cysteine 80%  + 

Aflatoxin B1(4ml of 1ppm for every 250gm) of 

feed, G6 = Cysteine 160% + Aflatoxin B1(4ml 

of 1ppm for every 250gm) of feed, G7 = 

Cysteine 40% + Aflatoxin B1(8 ml of 1ppm for 

every 250gm) of feed, G8 = Cysteine 80% + 

Aflatoxin B1(8ml of 1ppm for every 250gm) of 

feed. G9 = Cysteine 160% + Aflatoxin B1(8 ml 

of 1ppm for every 250gm) of feed. The duration 

of the experiment from start to finish was 5 

weeks. At 21 &28 days old, samples were 

collected from birds. Fed and water add libitum. 

After killing 3 birds from each group, tissues 

were taken from the liver & kidneys. Tissue 

samples were taken and fixed with 10% neutral 

buffered formalin. Then, paraffin blocks were 

made and cut with a microtome at 5. Finally, 

slides were made and stained with H&E stain in 

the Anatomy Laboratory at the University of 

Basrah's Faculty of Veterinary Medicine (8) 
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Blood samples were collected from three birds 

slaughtered in the treated groups randomly. The 

samples were placed in a tube containing EDTA 

to obtain the blood plasma. Blood samples were 

tested by ALT & AST levels. By taking 5 ml of 

blood &then centrifuging it to get the plasma. 

Plasma was measured using a 

spectrophotometer. During the experiment, the 

basic diet provided the ratio to give all other 

nutrients except cysteine, following the NRC's 

dietary guidelines (9). 

 Bird feed ingredients and Chemical analysis of the 

components of the diet were indicated in table 1 and 

2. Analysis of Data

According to (10) all data were analysed (ANOVA) 

using the SPSS program.  

 Table (1): Bird feed ingredients 

 Table (2).  Chemical analysis of the components of the diet 

Diet from 21to 28 day Parameter (%) 

18.01 Crude protein 

3176.00 ME. cal/Kg feed 

176.35 C/P ratio 

0.90 Ca 

0.47 Phosphor (available). 

1.05 Lys. 

0.51 Methio. 

0.40 Cyst. 

.    *NRC 1994 (9)    

Diet from 21 to 28 day (%) Ingredients 

63.50 yellow corn 

24.86 Soybean meal 44% 

4.59 Corn gluten meal 

3.2 Plant oil 

1,5 Dicalcium phosphate 

1.13 calcium carbonate 

0.3 Vitamins and minerals 

0.3 Salt 

0.21 Methionine 

0.23 Lysine 

100% The total (Kg) 
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Results 

In Table (3) the results showed no detection 

interference effect Between Cysteine and 

Aflatoxin B1 on ALT in birds’ blood at 21 & 28 

days of age. The results observed that AST 

values were the highest (P <0.05), with the 

highest level of cysteine obtained to diet at 28 

days old. Also, the level of AST is highest (P 

<0.05) as Aflatoxin B1 is obtained at decreased 

levels at 21 &28 days old.  

The interference impact of Cysteine & 

Aflatoxin B1 on AST birds for this experiment 

was significant (P<0.05) at 28 days old. In the 

table (4), the AST value in the blood of 28-day-

old birds increased from 40% to 160% when the 

diet contained cysteine. At the age of 21 &28 

days, At the lower level of Aflatoxin B1 for 

diet, AST value is higher. AST levels at 21days 

old were increased in Aflatoxin B1 4 ml & 0 ml 

at 28 days. The interference of Cysteine 

&Aflatoxin B1 at the highest AST levels was 

observed in G2 treated (Cysteine 80% 

&Aflatoxin B1 0 ml) &G3 (Cysteine 160% 

&Aflatoxin B1 0 ml). 

Histopathology: Histopathological results did 

not show any effect on the liver & kidneys 

when the amino acid cysteine and aflatoxin B1 

were given. Therefore, the liver & kidney 

functioned normally in all treated in fig (1&4) 

except for treated G1 & G3 where fibrosis & 

Parenchyma foci of the inflammatory cell of the 

liver were observed in fig (2&3) and 

degeneration & dilatation of cortical tubules of 

the kidney was observed in fig (5 &6) when 

given (Cysteine 40% &Aflatoxin B1 0 ml) & 

G3 (Cysteine 160% &Aflatoxin 0 ml). In this 

treatment, the lowest quantity of cysteine was 

40%, and the maximum amount of aflatoxin B1 

was 8 ml. The findings of treating G4 with 40% 

Cysteine and 4 ml of Aflatoxin B1 revealed that 

the liver would be affected by aflatoxicosis. 

 Table (3): ALT test for birds aged 21&28 days (µ/L). 

Mean Amino acid (Cysteine) Aflatoxin B1 

 (ml of 1ppm for 

every 250 gm.) 
160% 80% 40% 

4.53 ± 1.10  5.10± 1.25   4.80± 1.74  3.70 ± 0.33 

Aged (21 days) 

0 ml 

5.89± 2.12 8.24± 2.66 5.20± 3.35 4.24 ± 0.37 4 ml 

4.75 ± 0.90 4.94± 1.07 5.04± 1.28 4.27 ± 0.37 8 ml 

6.09± 1.66 5.01± 2.12 4.07 ± 0.35 Mean 

4.37 ± 1.33  3.64± 0.56 4.74 ± 1.74   4.74 ± 1.70 

Aged (28 days) 

0 ml 

3.68 ± 0.55 3.20± 0.33 4.37 ± 0.67 3.47 ± 0.67 4 ml 

3.93± 0.69 5.17± 0.13 3.57 ± 1.39 3.07 ± 0.55 8 ml 

4.00 ± 0.34 4.22 ± 1.26 3.76 ± 0.97 Mean 
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 Table (4): AST test for birds aged 21&28 days (µ/L). 

Mean Amino acid (Cysteine) Aflatoxin B1 

 (ml of 1ppm for 

every 250 gm.) 
160% 80% 40% 

  219.8 ± 39.9
f 

 245.9± 40.8  245.3± 40.8 168.2± 38.2 

Aged (21 days) 

0 ml 

261.8± 64.4
e 

272.4± 49.0 260.5± 88.2 252.5 ± 56.1 4 ml 

198.9 ± 23.8
f 

181.9± 29.4 209.7± 17.4 205.1 ± 24.8 8 ml 

233.4± 39.7 238.5± 48.8 208.6 ± 39.7 Mean 

 253 ± 31.9
e
    220.0± 19.4

 v 
331.3 ± 23.4

v
   207.7± 53.0

wx 
Aged (28 days) 

0 ml 

211.7 ± 44.0
f 

268.3± 13.7
vw 

200.4 ± 50.8
 wx 

166.4 ± 67.5
x
 4 ml 

185.3± 11.5
f 

176.9± 12.6
 wx 

215.8 ± 11.4
 wx 

163.4 ± 10.6
x 

8 ml 

221.7 ± 15.2
a 

249.1 ± 28.5
b 

179.1 ± 43.7
b 

Mean 
Small litters when different means a significant difference between groups

Fig. (1): Liver normal stain.10x. 

Fig. (2): Liver with fibrosis. H&E stain.10x. 

5



Alsereah et al., 

Bas J Vet Res, 21(4), 2022. 

Fig. (3): Liver with Parenchyma foci of inflammatory cell. H&E stain.40x. 

Fig. (4): Kidney normal. H&E stain.10x. 

Fig. (5): Kidney with degeneration & dilatation of cortical tubules. H&E stain.10x. 
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Fig. (6): Kidney with degeneration & dilatation of cortical tubules. H&E stain.40x. 

Discussion 

Hematology :Liver damage detected by ALT & 

AST test. Toxins that enter the liver & are 

excreted in serum are neutralized by the 

enzymatic reactions carried out by the enzyme 

ALT. The levels of ALT enzyme showed no 

similarity and apparent changes in the blood of 

birds fed with different concentrations of 

Cysteine and Aflatoxin B1, & no effect was 

shown to interfere between the two additions. In 

this study, the levels of the ALT enzyme were 

within the normal level, & the reason may be 

due to being less than 10 µ/L (11). In contrast, 

the levels of aflatoxin B1 decreased relatively, 

making the liver healthy without any damage 

due to the body's ability to remove toxins. 

Unlike (11) where ALT levels were high in 

birds treated with 1000 & 1500 ppb & Aflatoxin 

B1.This is due to the difference in the ability of 

birds to adapt to  different 4ml & 8 ml levels of 

Aflatoxin B1. The current study found that ALT 

did not affect lowering liver damage, which 

might be related to necrosis and hepatitis 

infection. We know that liver damage occurs 

when the amount of ALT&AST in plasma 

secreted by cells increases (12) Aflatoxin 

detoxification process it will lead to increased 

levels of both ALT & AST. The dsease is 

caused by liver injury, which causes a rise in 

ALT at the expense of AST levels [13&14]. At 

28 days old, a high AST value meant the liver 

was damaged. This liver damage was caused by 

giving a lot of cysteine, which changed 

methionine into homocysteine and caused it to 

stick together. The lack of aflatoxin caused 

much homocysteine to be stored. The feed's 

lowest level of aflatoxin B1 will lead to an 

elevated AST value at age 21 or 28 days.  

Histopathology 

       We did a study on the effect of the amino 

acid Cysteine in broiler chickens that were fed a 

diet contaminated with Aflatoxin because it is 

essential, as was supported by (15) in his 

histopathology of the liver affected with 

aflatoxin in broiler chicks reported hyperplasia, 

congestion, necrosis, sorosis & accumulation 

red blood cells & inflammatory cells around the 

central vein, the present study also found 

histopathological lesions in the liver fibrosis & 

foci inflammatory cells. (16) reported 
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biochemical & histopathological lesions in the 

liver & kidney of rats induced by aflatoxin. The 

present paper also found histopathological 

lesions in the liver & kidney in broiler chickens 

fed with aflatoxin. (17) found changes in serum 

protein, cholesterol & liver enzymes. 

Histopathological, they found a lesion in vital 

organs such as the gizzard, liver, and kidney. In 

gizzard, there was erosion and ulceration. The 

present paper was mainly on the pathological 

lesion in the liver & kidney. (18) investigated 

histopathology alterations in the liver and 

kidney; the current investigation likewise 

discovered histological changes in the liver and 

kidney. (19) found microscopic lesions in liver 

as congestion & vacuolation of hepatocytes & 

renal tubular necrosis. The current investigation 

also discovered histological abnormalities such 

as liver fibrosis, degeneration, and cortical 

tubules in the kidney in broiler chicken feed 

containing aflatoxin B1. 

Conclusion 

Through the results we obtained in this study, 

we concluded that adding cysteine at a 

concentration of 40, 80 & 160% in broiler 

rations contaminated with Aflatoxin B1 0, 4, 

and 8 ml could not improve the performance of 

the liver & kidneys. 
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 إلى عالئق فروج اللحم الملوثة باألفالتوكسين ين المضافايدراسة التأثيرات النسيجية المرضية والذموية للسيست

B1 

ػثد الحسٍي السزٌحتهاء 
1

رسوًػثد العثار  ،
2

حسي ٌحٍى اسؼد ،
1

1
 فزع الصحح الؼاهح الثٍطزٌح، كلٍح الطة الثٍطزي، ظاهؼح الثصزج، الثصزج، الؼزاق.

2
فزع الرشزٌح واالًسعح الثٍطزٌح، كلٍح الطة الثٍطزي، ظاهؼح الثصزج، الثصزج، الؼزاق.

لخالصةا  

ػوزها ٌىم واحد إلشثاخ ذأشٍز إظافح حوط السٍسرٍي الوعاف إلى ػلف الطٍىر الولىشح  فزوض لحن 272اسرخدام  ذنالثحس فً هذا 

ولكل  هكزراخ،غائزا تصالز  32هرساوٌح. وكاى لكل هعوىػح  اهٍغهع 9ػلى الكثد والكلى. ذن ذقسٍن الرعزتح إلى 1ب السوىم الفطزٌحت

 1ب السسرٍي والسوىم الفطزٌح  فقد أظٍف الوؼالعح،للوعوىػاخ  غٍىر. كاًد الوعوىػح العاتطح تدوى إظافح. أها تالٌسثح 12هكزر 

هل ػلى الرىالً. الورغٍزاخ الرً ذن ظوؼها  8هل ، 4 هل، 2وأظٍف األفالذىكسٍي ػٌد  ٪،162و٪ 82 ٪،42إلى وظثاذهن الغذائٍح تٌسثح 

ح السٍسرٍي الى الٌظام الغذائً للطائز تحرىي ػلى اهٌٍىذزاًسفزٌز واسثارذٍد اهٌٍىذزاًسفزٌز ػٌد اظاف أالًٍي والكلى،هً أهزاض الكثد 

الذي ٌرن هالحظره فً كوٍح االلٌٍي اهٌٍىذزاسٌفزٌز فً الدم. واظهز الفحص الرشزٌحً الوزظً ذلٍف الكثد  1ب السوىم الفطزٌح 

 الوعوىػحٌىها وذحدٌدا فً  28ػٌد ػوز  الدم أكثزوذعخن وذىسغ االًاتٍة القشزٌح فً الكلى. كاًد كوٍح اسثارذٍد اهٌٍىذزاًسفزٌز فً 

٪ 162و 82و 42إى إػطاء السٍسرٍي ظسٍوح للكثد. تأظزار%( هوا ٌرسثة 162%( والوعوىػح الصالصح )سٍسرٍي 82الصاًٍح )سٍسرٍي 

( هل والذي ذرٌاوله الطٍىر له اشار ظارج ػلى صحح الكثد.8,4,2) 1ب السوىم الفطزٌح فً ػلف الطٍىر الولىز ت

لٌسٍط الوزظً.ا الدم، الفزوض، ،السٍسرٍي :الكلمات المفتاحية
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