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Abstract 
This study conducted to investigate the effect of zinc sulfate, copper sulfate and 

lead acetate on the serum total protein, albumin and globulin of rabbits. Forty-two adult 

rabbits were divided randomly into seven groups of six rabbits, they were fed a basic 

ration and treated as the following; Group 1 (G1): Drenched distal water as a control 

group. Group 2 and 3 (G2, G3): Drenched with zinc sulfate (5, 10 mg/ kg BW 

respectively). Group 4 and 5 (G4, G5): Drenched with copper sulfate (2.5, 5 mg/ kg BW 

respectively). Group 6 and 7 (G 6, G 7): Drenched with Lead acetate (2.5, 5 mg/ kg BW 

respectively). Blood were collected from the heart at the end of the experiment (4 

weeks). The results showed a significant increased (P<0.05) in total protein in the (G3)  

that treated with zinc sulfate compared with (G4, G5, G6, G7) that treated with copper 

sulfate and lead acetate, whereas the groups that treated with copper sulfate and lead 

acetate (5 mg/ kg BW) (G5, G7) showed a significant decrement (P<0.05) compare with 

control group (G1). The albumin concentration significantly increased (P<0.05) in the 

group that had treated with zinc sulfate (10 mg/ kg BW) (G3) compare with (G1, G2, 

G5, G7). While the globulin concentration showed a significant decrement (P<0.05) in 

groups the administrated copper sulfate (G4, G5) and lead acetate (G6, G7) compare 

with the control group (G1) and groups that treated with zinc sulfate (G2, G3). In 

conclusion, the copper sulfate and lead acetate caused a decrease in total protein, 

albumin and globulin concentration in the serum, whereas the zinc sulfate has 

improvement effect. 
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 الخلاصة
وكبر رمم   ال يمم س واممص  الرصمم   أممم   لكبر رمم   الز مم  كممم تممر ذه الدراسممل لمريممر  أممر رمم   رهمم صممتت 

قسممت  بلمممكم ب لغمم    ر بممم  أ وأربعممور  را  مم رمما اسمممراداا .الأرا مم موب ممول ر  مم  تصمممم والك والألبممموت رالبممرور ر الكممم  
 قمل أس سم ل وأوتمم  كتم  أمم  أم الأرا م ي ث غمذ   همذه  .أرا   6كم تجتوأل ضت   .تج ت ع 7 إل ألوائ  

 G2, G3. التجتوأمل ال    مل وال  ل مل واأربمر  كتجتوأمل سم  ر  جرأم  ب لتم ا التق مر G1الأول  التجتوأل :  م 
 G4, G5التجتوأممل الرابعمل والا تسمل  .( أمم  الرموال تمر وزر الجسمما تمم/  كممم/ (5 ,10كبر رم   الز مم  بجرأم  
 G6, G7. التجتوأمل الس دسمل والسم بعل ( أم  الروال ر وزر الجسات تم/  كم/ (2.5 ,5كبر ر   ال ي س بجرأ  
رما جتممع أ  م   المدا تممر القمم   مم  ( أمم  الرمموال . تممر وزر الجسما تممم/  كمم/ (2.5 ,5امص  الرصمم   بجرأم  

 مم  البممرور ر الكممم   (P<0.05)الدراسممل وجممود ز مم د  تع و ممل  . أظهممر   رمم ئ اسمم ب ع( 4)بعممد تممرور   ه  ممل الرجربممل
بكبر رم   الرم  جرأم   G4, G5, G6, G7  لتجم ت عتق ر مل بالرم  جرأم  بكبر رم   الز م   G3وأمل ال  ل مل لمتجت
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 مم  التجتوأممل الا تسممل والسمم بعل  (P<0.05)ا افم   تع ممو   ال رمم ئ  أظهممر ب  تمم  باممص  الرصمم  . ال يم س و 
G5, G7  أممم  الرمموال   (ر الجسمماتممر وز  تممم/  كممم/ (5والرمم  جرأممل بكبر رمم   ال يمم س واممص  الرصمم   بررك ممز

الرمم  أوتممم   مم  التجتوأممل   (P<0.05)ز مم د  تع و ممل  اظهممر الألبمموت ر ك ممزار رر  .G1تق ر ممل بتجتوأممل السمم  ر  
 ,G1والا تسمل والسم بعل  وال    مل الأولم تق ر مل تمع التجم ت ع  G3 (تمر وزر الجسما تم/  كم/ 01بكبر ر   الز   )

G2, G5, G7.  ا افم   تع مو  ول ر اظهمر ررك مز الكموب م ب  تم(P<0.05)  كبر رم   ب الرم  جرأم   م  تجتموأر
 ,G6امص  الرصم   الس دسمل والسم بعل  تجتموأر  الرم  جرأم و  G4, G5 الرابعمل والا تسمل التجتوأمل ال يم س

G7  ال    مل وال  ل مل  التجتوأمل كبر رم   الز م تجتموأر  الرم  جرأم  تق ر ل بتجتوأل السم  ر  وG2, G3.   سمر ر 
 الألبممموت را افممم   ررك مممز البمممرور ر الكمممم   كبر رممم   ال يممم س وامممص  الرصممم   أد   رجر مممع الدراسمممل ارتمممر همممذه 

 والكموب ول ر    التصم     ي ر ار كبر ر   الز   ك ر له  ر   ر ريس   .
 خلات الرصاص، الأرانب.الكممات المفتاحية: كبريتات الزنك، كبريتات النحاس، 

Introduction 
Zinc (Zn) considered as an essential minerals for animals. It is required for skeletal 

system and skin growth, appetite, reproduction, wound healing, immune capability and 

biochemical processes (1), it is an important component of enzymes (more than 300 

enzymes), that essential in assimilation of energy, carbohydrates and protein 

metabolism. Zinc is essential for activate several enzymatic systems. Its play a role in 

peptidases, dehydrogenases and esterases. It has effective in the immune system, 

synthesis of protein and DNA, proliferation of cells (2). In addition, it has both 

structural and catalytic functions in metalloenzymes (3). Zinc is one of the most 

important antioxidant. However, its increases the synthesis of metallothionein (4). Zinc 

deficiency in animals characterized by inhibition of feed intake, retarding of growth, 

decreasing the levels of growth hormone and insulin like growth factor-I, and inhibition 

creation of insulin-like growth factor-I. Zinc positively affects feed utilization through 

the metabolism of carbohydrates, lipids, and proteins (3). Whereas a copper play a vital 

role in the body of animals: for fetal growth and early post-natal development, bone 

development and inflammatory process (5). Copper is essential as a trace element for 

metabolic process. In spite of being an important biological trace element, necessary for 

different physiological system copper has a toxic effect (6). The toxicity of copper 

occurs in two forms acute and chronic, the first form is acute copper toxicity results 

from ingestion of high copper salts, pesticides, poultry litter. Acute poisoning occur 

during copper intake (20-100 mg/kg) in sheep and calves, while (200-800 mg/kg) in 

adult cattle. The second form is a chronic toxicity occur when high levels of copper are 

intakes for long time (7). Lead is considered as one of the most hazard and cumulative 

pollutant that affect biological systems through exposure from air, water and food 

sources (8). It is toxic to animals and humans (9). Lead is a poisonous metal, which has 

two forms organic and inorganic (10). Lead exposure induces clinical-pathological 

alterations through toxicity happened to endocrine system and kidney (11). High blood 

lead concentration in animals causing reproductive failure (12), as it affects circulatory 

level of progesterone (13). In addition, it causes a decrease in reproductive fitness (14). 

Lead is a element which present in the environment and using in several industrial 

activities including mining, refining and producing batteries (15). Lead heavy metal 

remains a significant public health problem. Animals exposure to lead by contaminated 

food or water (16). The major routes of lead the alimentary and respiratory tract (17). 

Elevated lead concentration in the body have been related with cardiac, renal disease, 

hematologic poisoning and permanent neurologic destruction (18), exposure to acute 

lead poisoning has been associated with hemolytic anemia (19). In addition, the central 
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nervous system considered as a primary site of lead action (20). This study was 

designed to evaluate the effect of zinc sulfate, copper sulfate and lead acetate on the 

total protein, albumin and globulin of rabbit's serum. 

Materials and Methods 
- Experimental animals: Forty-two adult rabbits were the age of 8-12 months and 

weight 900-1400 grams. Rabbits were divided randomly into seven groups, each 

group consist of 6 rabbits all groups were fed basic ration, Group 1 (G1): Rabbits of 

this group were let without treatment and drenched distal water as control group. 

Group 2 and 3 (G2, G3): Rabbits of these groups drenched with zinc sulfate (5, 10 

mg/ kg BW respectively). Group 4 and 5 (G4, G5): Rabbits of these group were 

drenched with copper sulfate (2.5, 5 mg/ kg BW respectively). Group 6 and 7 (G 6, 

G 7): Rabbits of these groups were drenched with lead acetate (2.5, 5 mg/ kg BW 

respectively). After four weeks, blood was collected from the heart, the 

spectrophotometric methods kits (Biolabo) were used to measuring the serum total 

protein, albumin and globulin in serum according to (21). 

- Statistical Analysis: The data were subjected to statistical analysis using one-way 

analysis of variance (ANOVA) and Least significant differences (LSD) test was 

done by using SPSS (22). 

Result and Discussion 
The results showed a significant (P<0.05) increase of total protein in the G3 

compare with G4, G5, G6, G7 and the results refer to a significant (P<0.05) decrease in 

the G5, G7 compare with G1 and G2 (Table 1). Total protein, albumin, globulin were 

affected significantly by dietary zinc supplementation. The obtained values was increase 

by increasing zinc concentration in the feed, this may be accredited to the adequate zinc 

to increase the activity of zinc metalloenzymes, which stimulate the synthesis of body 

protein (23). On other hand, zinc stimulating glucose dependent insulin secretion from 

the pancreas cells (24), the increasing in the insulin levels causing decrease protein 

catabolism, amino acid degradation then increment the protein synthesis (25), this 

results were in agreement with (26) who reported that considerable rise in the total 

protein in broiler chicks, which fed zinc, because zinc is an important component of a 

several enzymes contributing in the synthesis of proteins and nucleic acids. The low 

concentrations of the total protein in the serum of rabbit that fed copper sulfate G4, G5, 

may be occur with a nephritic syndrome (27) and liver disorder (28). Serum protein 

reduction in copper exposure may be attributed to the protein catabolism, the process 

changing protein to energy, to meet higher energy demand during the prevailing stress 

and it can indicates cirrhosis or significant liver damage (29). The results of study 

indicate that of total protein content decreases with increase in copper concentration, 

this agree with the (30), who suggested may be due to binding of copper with group of 

sulfhydryl of protein and instigating deleterious effect in the normal protein form. Total 

proteins decrease in G6, G7 may be attributed to reduced protein synthesis as a result of 

liver disorder (31). On the other hand, the decrement in protein could result from the 

protein breakdown to amino acids and other elementary molecules. The decreased in 

serum proteins may be attributed to renal toxicity and hepatotoxicity as result over dose 

of lead intake (32), whereas reduction in total protein levels may be due to decreased of 

protein synthesis by the specific enzymes in cell and little excretion of hormones (such 

as T3 and T4) (33) or may be due to increased transaminase, increasing the activity of 

these enzymes lead to failure to reproduce protein. Destruction of muscles under stress 

is leading to decrease protein in tissue. In fact, the reduction in stress proteins can be 

affected by the inability to absorb food (34) this decrease in protein concentration may 

be because liver damage which responsible for protein synthesis in the body. The latter 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3609202/#b46
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damage cannot prevent lost of protein from the blood to urine. These results may be 

attributed to liver necrosis (because of toxicant) of lead, which caused to leak from liver 

to the circulatory system and inhibition of liver enzymes (35). The results of current 

study were agreement with (36, 37). From this study, the results showed a significant 

(P<0.05) increase of albumin in the G3 compare with the G1, G2, G5 and G7, these 

findings are in agreement with those reported by (38), who suggested that adding 

additional Zn improved the levels of total protein, albumin and globulin, because zinc is 

an essential for many enzymes contributing in the production and synthesis of proteins. 

Globulins is essential component in immune response (antibodies), the increased serum 

globulin concentrations with zinc supplementation this agreement with (39, 40). The 

serum Globulin level dropped in the group that drenched lead acetate and copper sulfate 

may suppressed the immune system. In general, reduction of protein synthesis in the 

liver affects directly on the level of globulins (34). (41) recorded that administration of 

10 mg lead significantly (P<0.05) decreased the serum total proteins, albumin, and 

globulins  compared to the control values due to decrease in immunoglobulins with 

dysfunctions in different organ systems of the body, such as the immune system. 

Conclusion, the copper sulfate and lead acetate impact the health of rabbits and caused a 

decrease in total protein, albumin and globulin concentration in the serum, whereas the 

zinc sulfate has improvement effect and caused increased in total protein, albumin and 

globulin concentration. 
 

Table (1) Effect of zinc sulfate, copper sulfate and lead acetate on the serum total 

protein, albumin and globulin (g/dl) of the New Zealand rabbits 

        Parameters 

Groups 
Total protein Albumin Globulin 

G1 

Control 

6.24 ±0.16 

AB 

3.62 ± 0.05 

B 

2.62 ± 0.11 

A 

G2 

Zinc sulfate (5 mg/ kg b. w) 

6.27 ± 0. 37 

AB 

3.61 ± 0.29 

B 

2.70 ± 0.29 

A 

G3 

Zinc sulfate (10 mg/ kg b. w) 

6.95 ± 0.07 

A 

4.15 ± 0.11 

A 

2.80 ± 0.04 

A 

G4 

Copper sulfate (2.5 mg/ kg b. w) 

5.86 ± 0.24 

BC 

4.01 ± 0.16 

AB 

1.85 ± 0.24 

B 

G5 

Copper sulfate (5 mg/ kg b. w) 

5.13 ± 0.21 

C 

3. 75 ± 0.25 

B 

1.38 ± 0.12 

B 

G6 

Lead acetate (2.5 mg/ kg b. w) 

5.66 ± 0.44 

BC 

3.97 ± 0.34 

AB 

1.69 ± 0.12 

B 

G7 

Lead acetate (5 mg/ kg b. w) 

5.04 ± 0.27 

C 

3.67 ± 0.14 

B 

1.37 ± 0.21 

B 

The different capital letters refer to a significant difference between different groups at (P<0.05) 
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