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ABSTRACT 
This work was conducted to evaluate the effect of probiotic (BIOMIN)® on lead 

acetate absorption and it is toxic action on certain physiological and biochemical 
parameters: body weight gain, Hb concentration, PCV%, serum total protein and serum lead 
level in chicks. One-day-old forty Ross broiler chicks were used. The probiotic was used in 
recommended dose (1.5g/kg diet). Lead acetate was used in two doses; full dose of 320 
mg/kg diet and half dose of 160 mg/kg diet. The results show that probiotic significantly 
(P≤0.05) decreased serum lead level, enhanced body weight gain, while it has no direct 
significant effect on serum total protein, Hb concentration, and PCV%. On the other hand, 
lead acetate alone (in both doses) was caused sever anemia, depression in the level of both 
Hb concentration and PCV%, while half dose (160 mg) of lead acetate was caused no effect 
on both body weight gain and serum total protein, but death of some chicks, and decreased 
serum total protein were occurred with full dose of lead acetate. 
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 ــــــــــــــــــــــــــــــــــــــــــــــــــــــ

  المعزز الحياتي على بعض الصفات الفسلجية في فروج اللحموخالت الرصاص  تأثير
  

  الملخص

 امتصاص خـالت    قابليةعلى  ) BIOMIN(®جري هذا البحث لمعرفة تأثير المعزز الحياتي البيومين         أ

 تركيـز   ،الزيادة في وزن الجسم   : فسلجية والكيميائية الحياتية وهي   الرصاص وتأثيراته على بعض المعايير ال     

مستوى الرصاص في مصل    والبروتين الكلي في مصل الدم      ، مستوى   حجم الخاليا المرصوصة  ،  لوبينكالهيمو

 المعزز الحياتي   وتم استخدام  فرخ فروج لحم من نوع روز وبعمر يوم واحد           40 في هذا البحث     ستخدما. الدم

) كغم علـف  /ملغم 320( الجرعة السامة الكاملة     : بالجرعتين وخالت الرصاص ) كغم علف / غم 1.5(بالجرعة  

) P≤0.05(ظهرت النتائج ان المعزز الحياتي خفـض وبـشكل معنـوي            أ. )كغم علف /ملغم 160(والمنصفة  

تين  على مستوى البـرو    اً معنوي اًولم يكن له تأثير   , توى الرصاص في مصل الدم مع زيادة في وزن الجسم         سم

وبكـال  (لوحـده   اما خالت الرصاص    . لوبين وحجم الخاليا المرصوصة   كالكلي في مصل الدم وتركيز الهيمو     

، بينمـا   )لوبين وحجم الخاليـا المرصوصـة     كانخفاض تركيز الهيمو  (فقد سبب في فقر دم شديد       ) الجرعتين
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وسـببت  . ى البروتين الكلـي   الجرعة المنصفة لم يكن لها تأثيراً معنوياً على الزيادة في وزن الجسم ومستو            

  .خفض مستوى البروتين الكلي في مصل الدمونفوق بعض االفراخ الجرعة السامة الكاملة 

  ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
INTRODUCTION  

Lead (Pb) is considered to be one of the major environmental pollutant and has been 
incriminated as a cause of accidental poisoning in domestic animals and birds more than any 
other substances (NRC, 1984). Environmental pollution with lead is a common occurrence 
in cities and on their edges, significant pollution is more likely to occur near smelters or 
other industrial enterprises, or near major highways where pasture is contaminated by 
exhaust fumes of automobiles (Blood and Rodostits, 1989). However, lead absorption from 
intestinal tract is variable depending on animal 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 solve in water except lead acetate 
(Mohammad and Al-Khafaji, 2001). Commonly, lead poisoning cause anemia (both 
hemolytic and hemorrhagic), the mechanism of anemia caused by lead briefly occurred by 
two ways: first, a shortened erythrocyte lifespan and impairment of heme synthesis, lead 
causes increased concentration of protoporphyrin by inhibiting heme synthetase, the enzyme 
which combined protoporphyrin and iron to form heme. Second, lead causes inhibition of 
the enzyme δ-aminolevulinc acid dehydratase (ALA-D) resulting in a failure of utilization 
of δ-aminolevulinc acid which is excreted in increased quantities in urine (Blood and 
Rodostits, 1989; Murray et al., 2006) and finally lead blood level measurement is one of the 
most important indicator to lead poisoning (Tietz, 1999).  

While 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 (Ahmed, 2006), However, probiotic act by different mode of action: 1. Immune 
enhancement, which it has been reported (Harenaar and Spanhaak, 1994) 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 
are absorbed and thus stimulate the immune system. 2. Growth stimulation : (Baidya et al., 
1993) stated 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 showed that probiotics supplementation in feed of chickens 
improve the feed conversion ratio (Jagdish and Sen, 1993; Ergun et al., 2000), and finally, 
its 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 was to evaluate the effects of probiotic (BIOMIN)® and lead acetate on some 
physiological and biochemical parameters in broiler chicks. 
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MATERIALS AND METHODS  
Experimental animals: One-day-old forty broiler chicks (Ross strain) were obtained 

from Al-Ameen company for poultry (Mosul, Iraq), chicks were put in floor cages, with 
suitable environmental conditions: continuous lighting, well humidity, ventilation, and 
temperature as recommended by NRC (1984), food and water were ad libitum. Experiment 
was done during April 2008, at the animal house unit and department of Physiology, 
College of Veterinary Medicine, University of Mosul. 

Probiotic was purchased from local market (BIOMIN)® IMBO (Biomen G.T.I Gmbh 
company, Ember AG-Austria) and was add to the diet at dose of 1.5 g/kg diet (manufacture 
recommended dose). 

Lead acetate used in this experiment was Lead (II) acetate -3-hydrate cryst extra pure. 
(Merck, Darmstadt) at a dose of 320 mg/kg diet, which documented by Vangris and Mare 
(1974) that this dose cause 50 % mortality (LD50) in chicken. in present study lead acetate 
was added to broiler feed at two doses; 320 mg/kg diet  and 160 mg/kg diet. 

Experimental design: one-day-old forty broiler chicks were randomly divided into five 
groups (8 chicks per group) and fed for 28 days the following diets: 

1. Group 1 (control): diet contained essential nutrients optimal to the requirement of 
chicks (NRC, 1984). 

2. Group 2: lead acetate 160 mg/kg diet (160 ppm). 
3. Group 3: lead acetate 320 mg/kg diet (320 ppm). 
4. Group 4: lead acetate 160 mg/kg died (160 ppm) + probiotic 1.5 g/kg diet. 
5. Group 5: lead acetate 320 mg/kg diet (320ppm) + probiotic 1.5 g/kg diet. 

Each group chicks were weighed (42 ± 6) g in the first day of experimental. 
Sampling and analysis: at the end of the experiment (28 days of age) blood samples 

were collected from wing vein, Hb concentration (g/dl) and PCV% were determined 
immediately before serum separation by blood centrifugation (Shanghai instruments factory 
80-2 centrifuge, China) at 3000 xg for 15 minute. The following analyses were performed: 

1. Serum lead level (µg/dl): was determined according to Olsen and Jatlow 
(Tietz, 1999) using atomic absorption spectrophotometer (PYE UNICAM SP9 
Philips). 

2. Serum total protein (g/dl): determined according to Reinhold (1953) by Biuret 
method with spectrophotometer (PD303, Japan) at 505 nm. 

3. Hb concentration (g/dl): determined according to Drabkin method (Nahas, 1951) 
using kit (Syrbio) with spectrophotometer (PD303, Japan) at 540 nm. 

4. PCV%: determined according to Jain (1986) using heparinized capillary tube and 
hematocrit centrifuge (nuve NT 715, Turkey). 

Statistical analysis: analysis of data were performed using analysis of variance 
ANOVA test by SPSS program (ver.10) to determine mean ± S.E. Duncan's multiple range 
test were used to determine significant difference between groups at P≤ 0.05 
(Steel and Torrie, 1980). 
 

RESULTS AND DISCUSSION 
Table (1) shows that serum lead level in groups 2 and 3 was significantly (P≤0.05) 

higher in comparison with control group (group 1), may be according to the dose level of 
lead that absorbed from the diet, and these levels were suggestive of toxic lead level 
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(Altman et al., 1997), the addition of 1.5g probiotic/kg of diet was responsible for a 
significant (P≤0.05) reduction in the level of serum lead in both groups 4 and 5, and this 
may be due to the effect of probiotic in recommended dose (1.5 g/kg diet) in decreasing of 
serum lead level, by the action of probiotic components (special bacteria as lactobacilli) 
which have properties that enable them to bind toxins from food (Ibrahim et al., 2006) and 
then preventing lead absorption from intestine, in the same time, (Halttunen et al., 2007) 
reported that specific lactic acid bacteria have significant removal of cadmium and lead 
from water, and the removal was fast and metabolism-independent surface process. It has 
also been demonstrated that lactic acid bacteria in probiotic display various surface 
determinants in gastrointestinal tract, and that these are involved in their interaction with 
enterocytes and other epithelial cells (Chicklowski et al., 2007), these determinants include 
passive forces, electrostatic interaction, hydrophobic forces, steric forces and specific 
structures as external appendages covered by lectins (Gusils et al., 1999). However, the 
serum lead level lowering effect of probiotic was more efficient in group 4 than in group 5, 
in which serum lead level was reduced from 27 µg/dl (group 2) to 14 µg/dl (group 4) in 
comparison with 61 µg/dl (group 3) to 42 µg/dl (group 5), and this may refer to that 
probiotic in recommended dose has lead dose dependant lowering action. Table (1) also 
showed that serum protein level was unchanged in different doses when compared with 
control group and this result may be due to that lead acetate nor probiotic in our doses have 
effect on serum total protein, except in group 3 in which a significant decrease in serum 
protein level was observed, and this may be due to the vigorous effect of high dose of lead. 
From the same table (1) it is noticed that body weight was increased significantly in group 4 
and 5 in comparing with control group and this refer to the effect of probiotic, which has 
been recorded that probiotic enhance body weight in chicks (Mohan et al., 1996), while 
there was no significant changes in body weight in group 2 and this may be due to that lead 
in this dose has no effect on the body weight in comparison with the decrease in body 
weight gain in group 3 which may be due to the harmful effect of lead acetate in this high 
dose on body weight gain (Blood and Radostits, 1989). Table (2) showed that lead acetate 
has a significant dose dependant decreasing effect on both Hb concentration and PCV% in 
treated groups when compared with control, and this may be due to the deleterious effect of 
lead on blood causing anemia by two basic defects: a shortened erythrocyte lifespan and 
impairment of heme synthesis, however, lead causes increased concentration of 
protoporphyrin by inhibiting heme synthetase, the enzyme which combined protoporphyrin 
and iron to form heme (Jain, 1986), lead also causes inhibition of the enzyme-δ-
aminolevulinic acid dehydratase (ALA-D), resulting in a failure of utilization of δ-
aminolevulenic acid (Blood and Radostits, 1986). Finally it was obvious that probiotic in 
recommended dose has no improving effect on both Hb concentration and PCV% and this 
result concur with outcome of (Kamruzzaman et al. 2005) which may be due to that 
probiotic has no direct effect on both Hb concentration and PCV%.  

From our work it could be concluded that probiotic decreased lead acetate absorption 
and reduced its toxic action on studied parameters in chicks. 
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Table 1: Effect of two doses of lead acetate with and without probiotic on serum lead level, 

serum total protein, and body weight (Mean ± S.E.) * 
Parameters 

 
 
    Groups 

Serum  
Lead level 

(µg/dl) 

Serum 
 total protein 

(g/dl)  

Body weight 
(g) 

Group 1  
Control group  3.1 ± 0.8 f  61 ± 5.0 a 473 ± 35 b 

Group 2  
Lead acetate  

160 mg/kg diet 
27 ± 3.0 d 57 ± 4.4 a 462 ± 41 b 

Group 3    ∆  
Lead acetate  

320 mg/kg diet 
61.5 ± 4.4 a ∆ 43 ± 3.0 b ∆ 405 ± 39 c ∆ 

Group 4  
Lead acetate 160mg/kg 
diet + probiotic 1.5 g/kg 

diet  

14 ± 2.1 e  59 ± 3.7 a 653 ± 28 a 

Group 5  
Lead acetate 320 mg/kg 
diet + probiotic 1.5 g/kg 

diet  

54 ± 3.9 b 63 ± 4.1 a 641 ± 37 a 

* Mean ± S.E. for 8 chicks in each group (except group 3 which contain 5 chicks). 
∆ 3 of 8 chicks of group 3 were died at 3rd day of experiment.  
Different letters in each column means significant difference at P≤ 0.05. 

 
Table 2: Effect of two doses of lead acetate with and without probiotic on Hb concentration 

and PCV% (Mean ± S.E.) *. 
Parameters 

 
 

      Groups 

Hb concentration  
(g/dl) PCV%  

Group 1 
Control group 7.2 ± 1.3 a 34 ± 2.4 a 

Group 2 
Lead acetate 

160 mg/kg diet 
4.8 ± 1.1 c 27 ± 2.8 b 

Group 3    ∆ 
Lead acetate 

320 mg/kg diet 
3.9 ± 1.2 d ∆ 22 ± 3.0 c ∆ 

Group 4 
Lead acetate 160mg/kg diet + probiotic 

1.5 g/kg diet 
5.0 ± 0.9 c 28 ± 3.7 b 

Group 5 
Lead acetate 320 mg/kg diet + probiotic 

1.5 g/kg diet 
4.2 ± 0.8 d 21 ± 3.1 c 

* Mean ± S.E. for 8 chicks in each group (except group 3 which contain 5 chicks). 
∆ 3 of 8 chicks of group 3 were died at 3rd day of experiment. 
Different letters in each column means significant difference at P≤ 0.05. 
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