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Abstract 
In the present study effect of lead intoxication on serum biochemical of broiler chicken has been done. 

The birds were divided into six groups viz. A, B, C, D, E and F. Group-A served as control whereas 

group-B received lead acetate @ 200 mg/kg basal diet for 42 days simultaneously Ascorbic acid @ 200 

mg/kg basal diet, Vitamin-E @ 100/mg/kg and Se @ 0.1 mg/kg basal diet, DL-methionine @ 100 mg/ kg 

and methanolic extract of Cissus quadrangularis (CQE) @ 400 mg/kg basal diet were given to group B, 

C, D, E and F respectively. The biochemical profile of treated with various levels of antioxidants on day 

21 and 42 were reported total protein (6.05±0.47 to 6.85±0.39 and3.83±0.09 to 4.60±0.29 ), albumin 

(2.77±0.09 to 3.77±0.24 and 2.25±0.09 to 2.95±0.16 ), albumin: globulin ratio (0.74±0.04 to 1.89±0.49 

and1.08±0.13 to 2.06±0.25 ), Serum glutamic oxaloacetic transaminase (1.26±0.16 to 2.62±0.13 and 

0.96±0.16 to1.72±0.19 ), Serum glutamic pyruate transaminase (14.07±1.08 to 17.28±0.90 and 8.88±0.25 

to14.87±0.49 ), blood urea nitrogen (6.07±0.75 to 11.22±0.45 and 2.98±0.21 to 4.60±0.17), creatinine 

(0.64±0.05 to 1.50±0.09 and 1.56±0.19 to 2.20±0.15 ) and alkaline phosphatase (3.41±0.25 to 4.40±0.32 

and 2.50±0.57 to 4.00±0.78). All biochemicals parameters in lead treated group were significantly 

different (P<0.05) from the normal range on day 21 and 42 as compared to various antioxidant treatments 

and control group. All the antioxidant treatments were found effective in bringing the biochemical 

parameters within the normal range. Methanolic extract of Cissus quadrangularis were reported to be 

most effective to ameliorate lead toxicity in broiler chicken.   
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1. Introduction 
Among all heavy metals lead is being an ubiquitous environmental pollutant, particularly 

widespread in industrial areas due its significant role in modern industry [1]. However, both 

occupational and environmental exposure a serious problem in many developing and 

industrializing countries causing health problems in man and its contingent including animals 
[2, 3]. Lead produces acute and chronic poisoning and induces a broad range of many undesired 

pathological effects in each and every organs and system of the body [4] including 

physiological, biochemical, neurological [5, 6] in animals. Lead produces acute and chronic 

poisoning and induces a broad range of many undesired pathological effects in each and every 

organs and system of the body including physiological, biochemical, neurological, 

immunological, renal, hepatic, behavioral, and especially haematological dysfunctions in 

animals [4, 5, 6]. As ascorbic acid, α-tocopherol, DL-methionine, selenium and Cissus 

quadrangularis (herbal plant) have also been reported to modulate the oxidative effect of lead 
[3, 9] Considering the above facts a study was conducted to study the effect of induced lead 

intoxication on serological parameters without or with different antioxidants in broiler 

chicken. 

 

2. Materials and Methods  

2.1 Housing and management 

The present study was undertaken in the Department of Veterinary Medicine, College of 

Veterinary Science and A.H., Anjora, Durg (Chhattisgarh) duringthe year 2010 in the period of 

month of November-December. Broiler birds were maintained in deep litter system in open 

sided poultry house temperature ranging between 20-24 0C and relative humidity 44-48%. 
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The experiment was in accordance with animal welfare, and 

conducted under the protocols of Veterinary faculty, Anjora, 

Durg (Chhattisgarh) with the approval of Institutional Animal 

Ethics Committee (IAEC).  

 

2.2 Experimental birds and feeding 

For present study a total of 126 day old broiler chicks a of 

(Ven-Cobb strain) either sex along with broiler feed were 

procured from a well-organized private hatchery of Indian 

Broiler Group, Rajnandgaon, Chhattisgarh. The diets were 

formulated according to the broiler chicken requirements 

suggested by the National Research Council (NRC) 

guidelines [7]. All treatments were given to chicks on the basis 

of per kg basal diet daily for the period of 42 days. In this 

small amounts of basal diet was first mixed with the 

respective amounts of lead acetate @ 200 mg/kg to induce 

lead toxicity and with treatment drugs viz. ascorbic acid @ 

200 mg/kg, Vit-E @ 100 mg/kg and Se @ 0.1 mg/kg, DL-

methionine @ 100 mg/ kg and methanolic extract of Cissus 

quadrangularis powder @ 400 mg/kg as per treatment groups 

in a small batch. Then it was mixed with a larger amount of 

basal diet, until the total amount of respective diets were 

homogeneously mixed and was treated as per the 

experimental design.  

 

2.3 Experimental design 

Completely randomized design (CRD) has been used in this 

experiment as mentioned below in the table no.1. 

 
Table 1: Experimental design 

 

Groups No. of birds Treatment given on the basis of per kg basal diet 

A 21 Basal diet 

B 21 Lead acetate @ 200 mg/kg 

C 21 Lead acetate @ 200 mg/kg + Ascorbic acid @ 200 mg/kg 

D 21 Lead acetate @ 200mg/kg + Vit-E @ 100 mg/kg and Se @ 0.1 mg/kg 

E 21 Lead acetate @ 200 mg/kg + DL-methionine @ 100 mg/ kg 

F 21 Lead acetate @ 200 mg/kg + Methanolic extract of Cissus quadrangularis (CQE) @ 400 mg/kg 

 

2.4 Statistical analysis 

To test the difference between different groups, analysis of 

variance with one way classification followed by Dancan’s 

Multiple Range Test (DMRT) was applied as per the standard 

procedure outlined by [8]. 

 

3. Results and discussion  

During the present study various biochemical parameters 

were analyzed by using semi-auto analyzer and Bayer’s 

diagnostic kits. The results of various biochemical indicators 

of lead intoxication are summarized in the Table-2 for day 21 

and Table-3 for day 42.  

 
Table 2: Effect of lead and different treatments on biochemical indicators in broiler chickens on day 21 

 

Biochemical 

parameters 

Various treatment groups showing mean ± SE values 

A B C D E F 

Total protein (g/dl) 6.85±0.39a 9.82±0.37b 6.52±0.47a 6.57±0.07a 6.54±0.38a 6.05±0.47a 

Albumin (g/dl) 3.48±0.36ab 3.03±0.49ab 3.77±0.24b 2.77±0.09a 2.81±0.08a 3.29±0.24ab 

A :G ration 1.32±0.35abc 0.49±0.12a 1.89±0.49c 0.74±0.04ab 0.80±0.09ab 1.57±0.41bc 

SGOT (U/L) 1.43±0.19a 3.05±0.22c 1.26±0.16a 2.62±0.13c 2.09±0.20b 1.60±0.11ab 

SGPT (U/L) 14.07±1.08a 17.52±0.94b 17.17±0.59b 17.28±0.90b 16.80±0.85ab 15.54±1.21ab 

Creatinine (mg/dl) 1.50±0.09d 1.58±0.07d 0.79±0.06ab 1.04±0.16bc 1.26±0.16cd 0.64±0.05a 

BUN (mg/dl) 11.22±0.45b 12.65±0.75b 10.90±0.36b 8.13±0.65a 6.71±1.08a 6.07±0.75a 

ALP (U/L) 4.24±0.37a 7.63±0.55b 4.35±0.23a 4.40±0.32a 4.30±0.31a 3.41±0.25a 
ab Mean values bearing different superscripts within rows differ significantly (P<0.05) 

 
Table 3: Effect of lead and different treatments on biochemical indicators in broiler chickens on day 42 

 

Biochemical 

Parameters 

Various treatment groups showing mean ± SE values 

A B C D E F 

Total protein (g/dl) 3.92±0.13ab 5.72±0.33d 4.48±0.05bc 5.27±0.23d 3.83±0.09a 4.60±0.29c 

Albumin (g/dl) 2.25±0.09a 3.40±0.07d 2.95±0.16c 2.66±0.08bc 2.40±0.14ab 2.61±0.16abc 

A :G ratio 1.43±0.18ab 2.98±0.39c 2.06±0.25b 1.08±0.13a 1.93±0.42ab 1.37±0.14ab 

SGOT (U/L) 1.75±0.11b 2.14±0.11c 0.96±0.16a 1.62±0.07b 1.72±0.19b 1.14±0.10a 

SGPT (U/L) 14.87±0.49c 18.47±0.52d 10.97±0.36b 11.43±0.44b 11.47±0.19b 8.88±0.25a 

Creatinine (mg/dl) 1.78±0.23ab 2.48±0.12c 1.85±0.23ab 2.04±0.11abc 2.20±0.15bc 1.56±0.19a 

BUN (mg/dl) 4.60±0.17b 6.47±0.65c 3.66±0.14ab 3.78±0.16ab 3.89±0.14ab 2.98±0.21a 

ALP (U/L) 4.00±0.78a 6.69±0.56b 2.57±0.28a 3.16±0.19a 3.10±0.17a 2.50±0.57a 
abcd Mean values bearing different superscripts within rows differ significantly (P<0.05) 

 

3.1 Total protein 

The values of total protein are presented in Table no.2. A 

significantly (P<0.05) higher mean total protein level in 

plasma was recorded in group B (9.82±0.37 g/dl) as compared 

to control group A (6.85±0.39 g/dl) and other treatment group 

C (6.52±0.47 g/dl), D (6.57±0.07 g/dl), E (6.54±0.38 g/dl), 

and F (6.05±0.47 g/dl), but comparative changes among 

different treatment groups showed nonsignificant (P>0.05) 

changes in group A, C, D, E, and F on day 21. On day 42 

(Table-3) group B (5.72±0.33 g/dl) showed significantly 

(P<0.05) higher total protein value than the group A 

(3.92±0.13 g/dl), C (4.48±0.05 g/dl), E (3.83±0.09 g/dl) and F 

(4.60±0.29 g/dl) and non-significantly (P>0.05) from group D 

(5.27±0.23 g/dl). In present study lead treated group showed 

significant higher total plasma protein as compared to control 

and vitamin-C, vitamin-E & Se, DL-methionine and CQE 

treated group on day 21 and 42 except vitamin-E & Se treated 

group which showed non-significant (P>0.05) decrease of 
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total plasma protein from lead treated group. 

The present findings are not in conformity with the findings 

of [10] who reported supplementation of dietary lead @ 200 

mg/kg diet alone or combination of lead @ 200 mg/kg diet 

plus ascorbic acid @100 mg/kg diet for period of 42 days of 

broilers did not show significant changes on serum total 

protein from the control group.  

 

3.2 Albumin 
This study showed that mean plasma albumin values of lead 

treated group B (3.03±0.49 g/dl) were non-significantly 

(P>0.05) comparable (Table-2) from group A (3.48±0.36 

g/dl), C (3.77±0.24 g/dl), D (2.77±0.09 g/dl), E (2.81±0.08 

g/dl) and F (3.29±0.24 g/dl) on day 21. But comparison 

among different treatment groups showed significantly 

(P<0.05) high plasma albumin level in group C from group A, 

D, E while others showed non-significant (P>0.05) changes 

on day 21. At the end of study (Table-3) lead treated group B 

(3.40±0.07 g/dl) showed significantly (P<0.05) higher plasma 

albumin value from group-C (2.95±0.16 g/dl), D (2.66±0.08 

g/dl), E (2.40±0.14 g/dl), F (2.61±0.16 g/dl) and control 

group-A (2.25±0.09 g/dl). There seems to be no available 

reports to compare the findings of the present study with the 

others. 

 

3.3 Albumin: Globulin ratio (A: G ratio) 
Present study showed that mean A:G ratio of lead treated 

group B (0.49±0.12) was significantly (P<0.05) lower (Table-

2) from group C (1.89±0.49) and group-F (1.57±0.41) but 

non-significantly (P> 0.05) from control group A (1.32±0.35), 

D (0.74±0.04) and E (0.80±0.09) on day 21. On day 42 

(Table-3) lead treated group B (2.98±0.39) showed significant 

(P<0.05) high A:G ratio from the group C (2.06±0.25), D 

(1.08±0.13), E (1.93±0.42), F (1.37±0.14) and control group-

A (1.43±0.18). In present study vitamin-E & Se showed 

lowest A:G ratio than the other treatment groups showed their 

better therapeutic efficacy followed by CQ extract > DL-

methionine > vitamin-C against chronic lead intoxication in 

poultry on day 42. 

 Scare literature are available till date to define the A:G ratio 

in poultry due to lead toxicosis. However, it may be proposed 

that increase A:G ratio in lead treated group on day 42 might 

be due to suppressive effect of lead on immune system related 

organ like spleen and bursa of fabricus. These possible 

reasons and present findings corroborate with the findings of 
[10, 11] describing dose dependent lymphocytic depletion of 

lymphoid population in bursal follicle and spleen, decreased 

average bursal weight which confirms the immunosuppressive 

effect of lead in broilers. 

 

3.4 Serum Aspartate Aminotransferase (SGOT/ AST) 

The finding of present study showed that mean plasma SGOT 

value (Table-2) of lead treated group B (3.05±0.22 U/L) was 

increased significantly (P<0.05) from group C (1.26±0.16 

U/L), E (2.09±0.20 U/L), F (1.60±0.11 U/L) and control 

group A (1.43±0.19 U/L) and non-significantly (P>0.05) from 

group D (2.62±0.13 U/L) on day 21. Observation of day 42 

(Table-3) revealed significantly (P<0.05) higher SGOT value 

in lead treated group B (2.14±0.11 U/L) than the group C 

(0.96±0.16 U/L), D (1.62±0.07 U/L), E (1.72±0.19 U/L), F 

(1.14±0.10 U/L) and control group A (1.75±0.11 U/L). In the 

present study highest therapeutic efficacy to reduce the 

plasma AST level against chronic lead intoxication was 

shown by Vitamin-C followed by CQ extract > Vitamin-E & 

Se > DL-methionine which was more or less comparable to 

result of control group.  

The present findings are in agreement with earlier workers 

who reported elevated serum AST level in the lead induced 

toxicity in birds following lead administration in birds [12, 13]. 

The enzyme AST / SGOT is widely distributed in tissues of 

all species of animal especially in muscle and liver and is 

located in the cytoplasm. In Plumbism the mean activities of 

AST increased significantly (P<0.05) which might be due to 

liver damage or dysfunction. 

 

3.5 Serum Alanine Aminotransferase (SGPT/ ALT) 

Present study showed that mean plasma ALT values of lead 

treated group-B (17.52±0.94 U/L) were non-significantly 

(P>0.05) comparable (Table-2) from group C (17.17±0.59 

U/L), D (17.28±0.90 U/L), E (16.80±0.85 U/L), F 

(15.54±1.21 U/L) and significantly (P<0.05) higher from 

control group A (14.07±1.08 U/L) on day 21. On day 42 lead 

treated group B (18.47±0.52) showed significant (P<0.05) 

high ALT level (Table-3) from the group C (10.97±0.36 U/L), 

D (11.43±0.44 U/L), E (11.47±0.19 U/L), F (8.88±0.25 U/L) 

and control group A (14.87±0.49 U/L). In the present study 

highest therapeutic efficacy to reduce the plasma ALT level 

against chronic lead intoxication was shown by CQ extract 

followed by Vitamin-C > Vitamin-E & Se > DL-methionine 

which was comparable to result of normal group. 

Increased plasma ALT level was recorded in the present 

study. There seems to appear no published report on effect of 

lead on the level of ALT in chickens to compare the present 

findings. However, elevated ALT activity was reported by [14] 

in rats and [15] in buffalo calves following lead administration. 

Restoration in the ALT values was recorded in the present 

study which might be due to the hepatoprotective effect 

and/or due to reducing the lead concentration in different 

tissues. 

 

3.6 Creatinine 

In present study the mean plasma creatinine of lead treated 

group B (1.58±0.07 mg/dl) was significantly (P<0.05) higher 

(Table-2) from group C (0.79±0.06 mg/dl), D (1.04±0.16 

mg/dl) and F (0.64±0.05 mg/dl) and non-significantly 

(P>0.05) higher from group A (1.50±0.09 mg/dl) and E 

(1.26±0.16 mg/dl) on day 21. Comparison of values of day 42 

revealed significant (P<0.05) increased creatinine value 

(Table-3) in lead treated group B (2.48±0.12 mg/dl) than the 

group C (1.85±0.23 mg/dl), F (1.56±0.19 mg/dl) and control 

group A (1.78±0.23 mg/dl) while non-significant (P>0.05) 

increased from group-D (2.04±0.11 mg/dl) and E (2.20±0.15 

mg/dl). In the present study highest therapeutic efficacy to 

reduce the plasma creatinine level against chronic lead 

intoxication was shown by CQ extract followed by Vitamin-C 

> Vitamin-E & Se > DL-methionine which was comparable to 

value of control group on day 21 and 42.  

Available literature showed increased creatinine level in 

various species following the lead administration. Elevated 

creatinine in lead induced toxicity was also observed in rats, 

buffaloes, broiler chickens and goats by [14, 15]. Earlier finding 

of higher creatinine level are in conformity with the findings 

of present study. It is proposed that accumulation of creatinine 

was a result of muscle metabolism of creatine and 

phosphocreatine and increased plasma level of creatinine 

indicates alterations in the glomerular filtration, which might 

be due to chronic renal damage. 

 

3.7 Blood Urea Nitrogen (BUN) 

The mean BUN level of lead treated group-B (12.65±0.75 
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mg/dl) non-significantly (P>0.05) increased (Table-2) from 

group C (10.90±0.36 mg/dl) and control group A (11.22±0.45 

mg/dl) and significantly (P<0.05) from group D (8.13±0.65 

mg/dl), E (6.71±1.08 mg/dl) and F (6.07±0.75 mg/dl) on day 

21. Observations of day 42 revealed that lead treated group B 

(6.47±0.65 mg/dl) had significant (P<0.05) higher BUN level 

(Table-3) from group C (3.66±0.14 mg/dl), D (3.78±0.16 

mg/dl), E (3.89±0.14 mg/dl), F (2.98±0.21 mg/dl) and control 

group A (4.60±0.17 mg/dl).  
[15] Also reported significant increase in uric acid (14.80 

mg/dl) as compared to control value (8 mg/dl) in broiler 

chicken exposed to lead for 40 days. Urea is the principal end 

product of protein catabolism and pathological conditions that 

reduce the glomerular filtration rate are the possible reasons 

of increased urea level in the serum. 

 

3.8 Alkaline phosphatase (ALP) 

The mean plasma ALP of lead treated group B (7.63±0.55 

U/L) was significantly (P<0.05) higher (Table-2) from group 

C (4.35±0.23 U/L) and D (4.40±0.32 U/L), E (4.30±0.31 

U/L), F (3.41±0.25 U/L) and control group A (4.24±0.37 U/L) 

on day 21.Observation of day 42 revealed significant 

(P<0.05) high ALP value (Table-3) in lead treated group B 

(6.69±0.56 U/L) than the group C (2.57±0.28 U/L), D 

(3.16±0.19 U/L), E (3.10±0.17 U/L), F (2.50±0.57 U/L) and 

control group A (4.00±0.78 U/L). In present study, highest 

therapeutic efficacy to reduce the ALP level in chronic lead 

intoxication was shown by CQ extract followed by Vitamin-C 

>DL-methionine >Vitamin-E & Se.  
[14, 15] also reported higher ALP values in rats and buffalo 

calves’ respectively due to lead intoxication. The mean 

activities of ALP increased in lead treated group might be due 

to hepatic damage. Increasing serum enzyme activity is often 

the first change noticed in liver diseases and estimation of 

liver specific enzyme is the most sensitive and reliable test to 

detect hepatic damage.  

 

4. Conclusion 

Thus, it is concluded that the biochemical profile (total 

protein, albumin, A:G ration, AST, ALT, BUN, creatinine and 

alkaline phosphatase) deviated from the normal range in lead 

exposed birds. All the treatments including Ascorbic acid @ 

200 mg/kg, Vitamin-E @ 100/mg/kg, Se @ 0.1 mg/kg, DL-

methionine @ 100 mg/ kg and methanolic extract of Cissus 

quadrangularis (CQE) @ 400 mg/kg basal diet were found 

effective in bringing the biochemical parameters within the 

normal range. Methanolic extract of Cissus quadrangularis 

were reported to be most effective to ameliorate lead toxicity 

in broiler chicken. 
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