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ABSTRACT 
        This work was conducted to evaluate the histopathological effects of probiotic (Biomin) and 
the toxic action of lead acetate on the intestine of one day old forty Ross broiler chicks. The 
probiotic was used in recommended dose (1.5g/Kg diet), lead acetate was used in toxic dose of 
(320mg/kg diet). Results show that the histopathological changes of animal group that was treated 
with lead acetate in toxic dose for 28 days represent the presence of necrosis at the apex of villi with 
desquamation and hyperplasia in the epithelium of villi and intestinal gland, while sections of chick 
intestine that were treated with lead acetate at toxic dose and probiotic at recommended dose for 28 
days show the infiltration of lymphocyte in submucosal layer and focal area of coagulative necrosis 
in muscular layer. The group taken probiotic alone shows mild vascular degeneration when 
compared with the control group. 
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ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

  الرصاصخلات ياتي وتأثير المعزز الح: معاء فروج اللحمأفي مرضية نسجية دراسة 

    الملخص

في ) Biomin(اجري هذا البحث لمعرفة تأثير خلات الرصاص بوصفه من الملوثات البيئية الشائعة والمعزز الحياتي       

  . فروج اللحمأمعاءفي النسجية بعض الصفات المرضية 

 1,5(  بالجرعة لوحدهم المعزز الحياتي فروج لحم من نوع روز وبعمر يوم واحد وقد استخد40استخدم في هذا البحث       

كغم /  غم1,5(بالجرعة  المعزز الحياتيثم استخدم ) كغم علف/ملغم 320( وخلات الرصاص بالجرعة السامة) كغم علف/ غم

  .اً يوم28وكانت المعاملة لمدة  ،معاً )كغم علف/ملغم 320( وخلات الرصاص بالجرعة السامة) علف

تمثلت نسجية مرضية  آفات إلىدت أالسامة جرعة الوانات المعاملة بخلات الرصاص لوحده بن الحيأظهرت النتائج      أ

 النسجية مقاطعظهرت الأي حين  ف،ارة الزغابات والغدد المعويةبوجود نخر عند قمم الزغابات مع توسف وفرط تنسج في ظه

يا اللمفية مع وجود بؤر من التنخر التجلطي وجود ارتشاح كثيف للخلاوالمعزز الحياتي   بخلات الرصاصللمجموعة المعاملة

تنكس (  بوجود تنكس فجويالآفاتثلت مجموعة الحيوانات المعاملة بالمعزز الحياتي لوحده فقد تم ماأ ، الطبقة العضليةفي

  . عند مقارنتها بمجموعة السيطرة)مخاطيني
  

.رات المرضية الدجاج، التغيأفراخالمعزز الحياتي، خلات الرصاص، : الكلمات الدالة   
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
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INTRODUCTION 
          Lead (Pb) is considered to be one of the major environmental pollutants and has been 
incriminated as a cause of  accidental poisoning in domestic animals and birds more than any other 
substances (NRC, 1984), and environmental pollution with lead is a common occurrence in cities 
and their edges, significant pollution is more likely to occur near smelters or other industrial 
enterprises, or near major highways where posture is contaminated by exhaust fumes of 
automobiles (Blood and Rodostits, 1989). However, lead absorption from intestinal tract is variable 
depending on animal general state, presence of nutrient substances (types and amounts of these 
substances), duration of exposure, and chemical structure of lead derivatives, which most of lead 
compounds difficulty solved in water except lead acetate (Mohammad and Al-Khafaji, 2001). 
          On the other hand, probiotic was defined as a live microbial feed supplement, which 
beneficially affects the host animal by improving its intestinal balance, it has been used as a 
substitute of antibiotics that is being used in considerable amounts as growth promoters in broiler 
products (Ahmad, 2006). However, probiotic acts by different mode of action as: 1. Immune 
enhancement, it has been reported  that probiotics stimulate the immunity of chickens in two ways: 
a. flora from probiotic migrate throughout the gut wall and multiply to a limited extend or b. antigen 
released by the dead organisms one absorbed and thus stimulate the immune system (Harenaar and 
Spanhaak, 1994). 2. Growth stimulation (Baidya et al., 1993) started that probiotics were the most 
effective growth promoter, and probiotic fed chickens had more weight gain than other groups (Lan 
et al., 2003). 3. Effect on feed conversion ratio: some studies show that probiotics supplementation 
in feed of chickens improve the feed convertion ratio (Jagdish and Sen, 1993; Ergun et al., 2000), 
and finally, it is reported in recent years that probiotics (or some of its compounds) have 
detoxification action on heavy metals (as lead) (Ibrahim et al., 2006), therefore our goal from the 
present work is to evaluate the effects of probiotics on lead acetate absorption and toxicity in the 
intestine of broiler chickens. 

MATERIALS AND METHODS 

         Experimental animals: One day old forty broiler Ross chickens were obtained from Al-Ameen 
company for poultry, Mosul, Iraq. Chickens are put in floor cages, with suitable environmental 
conditions: 12 hours continuous lighting, well humidity, ventilation, and temperature, food and 
water ad libitum. Experiments were took place in April 2008 in the animal house unit and dept of 
Physiology, Biochemistry and Pharmacology, College of Veterinary Medicine, University of 
Mosul. 
         Probiotic: the probiotic used in thus experiment was BIOMEN IMBO®, it was got from local 
markets, produced by Biomen G.T.I Gmbh Company, Ember AG-Austria, the manufacture 
recommended dose was 1.5 g/kg diet. 
          Lead that was used was Lead (п) acetate-3-hydrate cryst extra pure (CH3COO)2. 3H2O.  
MERCK. E. Merck, Darmstadt. The dose of lead acetate 320 mg/kg diet was documented by 
Vengris and Mare (1974) to cause 50 % mortality (LD50) in immature chickens, in the present study 
we used the same dose. 
         Experimental design: one day old forty broiler chickens were randomly divided into 4 groups 
(8 chickens for each group), and given, from the 1st day old to 28 day old, the following diets : 

1. Group 1 (control group): diet contains essential nutrients optimal to the requirement of 
chickens (NRC,1984). 

2. Group 2: control group diet + lead acetate 320 mg/kg diet (320 ppm). 
3. Group 3: control group diet + probiotic 1.5 g/kg diet. 
4. Group 4: control group diet + lead acetate 320 mg/kg diet (320 ppm) + probiotic 1.5 g/kg 

diet. 
    Each group of chickens weighted (42 ± 6) g in the 1st day of the experimental period. 
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     Sampling and analysis: the samples taken from chicks intestine and stored in neutral buffer 
formalin (10%) and the slides were stained with routines Eosin and Harris hematoxylin for 
exploring the pathological changes. 
 

RESULTS AND DISCUSSION 

     The results show that the histopathological changes of the was animal group that treated with 
lead acetate in toxic dose of (320 mg/kg diet) for 28 days represented by the presence of necrosis at 
the apex of villi with desquamation and hyperplasia in the epithelium of villi and intestinal glands, 
(Fig. 1, 2, 3). 

 

A 

B 

Fig. 1: Histomicrograph of chick intestine treated by lead acetate, show necrosis at apex of 
villi (A) with desquamation and sloughing in epithelium villi (B). H and E stain. 240X. 

  

A

B

C 

Fig. 2: Histomicrograph of chick intestine treated by lead acetate, show severe hyperplasia in 
epithelium of villi (A) and intestinal gland (B) with narrowing in gland cavity (C). H 
and E stain. 160X.   
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A 

B  

Fig. 3: Histomicrograph of chick intestine treated with lead acetate, show severe fatty changes 
in muscular layer (A) and vacular degeneration in epithelial cells (B) of intestinal 
gland. H and E stain. 240X.   

         While the histological section of animal intestine treated with lead acetate at dose (320 mg/kg 
diet) and probiotic at (1.5g/kg diet) for 28 days shows dense infiltration of lymphocyte in 
submucosal layer and focal area of coagulative necrosis in muscular layer (Fig. 4 and 5). 

 

  

A 

B 

Fig. 4: Histomicrograph of chick intestine treated with lead acetate and probiotics shows 
focuses of coagulative necrosis in muscular layer (A) and vacular degenerative in 
intestinal gland epithelia (B). H and E stain. 160X.   
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A 
B 

Fig. 5: Histomicrograph of chick intestine treated with lead acetate and probiotic shows a 
severe infiltration of lymphocytes (A) and vacular degeneration in intestinal gland 
epithelium (B). H and E stain.160X.    

            

  

A 
 

Fig. 6: Histomicrograph of chick i
infiltration of lymphocytes 

 

ntestine treated with lead acetate and probiotic show severe 
(A) in lamina propria. H and E stain. 240X.    
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A 

A 

Fig. 7: Histomicrograph of chick intestine treated with probiotic shows mucous degeneration 
in epithelial cell of intestinal gland. H and E stain. 240X. 

 

Fig. 8: Histomicrograph of normal chick intestine without treatment (control). H and E 
stain. 120X. 

The group received probiotic alone shows mild vascular degeneration when compared with 
the control group, (Fig. 6 and 7) when compared with the control group (Fig. 8). Histological study 
of chick intestine treated with lead acetate (320 mg/kg diet) shows necrosis in the apex of intestinal 
villi with desquamation and severe hyperplasia in villi epithelium and intestinal glands, as well as 
fatty changes in muscular layer, there is also vacular degeneration in epithelial cells and mild 
infiltration of lymphocytes in lamina propria (Fig. 1, 2 and 3). These results agree with Ibrahim et 
al., (2011), who demonstrated that lead acetate causes the destruction of various body organs 
including intestine, this destructive effect of lead may be due to its ability to inhibit antioxidant 
enzymes activity as glutathione and superoxide dismutase (SOD), as well as lead has an inducing 
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action in releasing free radicals, it also has a harmful effect on certain cell organelles as cell 
membrane (Patrick, 2006), leading to many dangerous events in the cell including lipid 
peroxidation (Silbergald and Weaalkes, 2000). Lesions in the intestine of this group are always 
caused by lead acetate leading to increase mucous protein production by the induction of Goblet 
cell, and this may be mechanism for the desquamation of cells, this opinion is demonstrated by the 
presence of hyperplasia in the epithelial cell of intestinal cell. 
     On the other hand, the pathological changes in the group treated with lead acetate and probiotic, 
show severe infiltration of lymphocytes with hyperplasia of villi epithelium and intestinal gland 
with narrowing the intestinal gland partial cilia, and focus on the coagulative necrosis in the 
muscular layer (Fig. 4 and 5) when compared with the control group (Fig. 8). 
     Lymphocyte infiltration may be due to immune system induction and enhancement by probiotic 
(Pelicano et al., 2005). 
     Finally, the intestine of chick treated with probiotic only, shows mucous degeneration in 
epithelial cell of villi and intestinal gland, with an increase in the mucous production which may by 
caused by increasing the activity of intestinal gland, this result agrees with Brahmankar et al., 
(2011), who show that probiotic in chick diet lend to intestinal gland that enhances dietary 
absorption.  
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