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ABSTRACT 

The role of gallic acid was studied to alleviating some biochemical parameters 

alterations in hyper cholesterolemia  in rats. For this purpose 24 sexually adult male 

rats were divided randomly in to 4  groups (6 rats each). The experiment was 

conducted at the animal house of the Veterinary Medicine College–University of  

Basrah, the control  group, rats were injected intraperitoneally ( I.P.) with 0.9 % 

normal saline (N.S)and  were supply with the stander ration.  

The first treated group were injected intraperitoneally ( I.P.) with 100 mg/ kg 

gallic acid dissolve in 0.5 ml distilled water daily  and  were supply with the stander 

ration.                                                     

The second treated group were supplied with the stander ration in addition to 

1.5% cholesterol of the stander  ration .                                                   

 The third treated group were supplied with standard ration in addition to 

1.5% cholesterol, and injected intraperitoneally ( I.P.) after one hour   with 100 mg/kg 

gallic acid dissolved in 0.5 ml  distilled water   

  

The obtained results indicated that the administration gallic acid as protective 

agent on high cholesterol diet tend to alleviated and improved lipid profile by a 

significant reduction in the serum total cholesterol  

(TC),LDL-C and VLDL compared with animals fed cholesterol 1,5% diet, hepatic 

enzymes  activates of AST &ALT in the protective group almost were at the range of 

normal values and the protective urea blood value reach almost as the normal level as 

control group. 
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INTRODUCTION 
 
Gallic acid (GA) is an endogenous product found in large amounts in tea leaves (1) . 

GA is a strong antioxidant that possesses antimutagenic and anticarcinogenic 

activities (2) and(3).                                                     

It has been known that obesity is implicated in various diseases, including type II 

diabetes, hypertension, cancer and CHD (4). 

Obesity is a conditions decreases  antioxidant capacity,  by elevated levels of  

cholesterol (TC), triglycerides (TG), Low Density Lipid (LDL), Very Low Density 

Lipid (VLDL) and also significantly increased the level of High Density Lipid 

(HDL).(5),and lowering the levels of antioxidant enzymes (catalase, glutathione 

peroxidase (GPx) and glutathione reductase (6) and (7). 

According to (5) results, that  showed  that treatment with GA significantly  reduced 

the elevated levels CHL, TG, LDL,VLDL and also significantly increased the level of 

HDL. 

 According to l (5) who taken the anti-stress effect of gallic acid on immobilization 

induced-stress in male albino Wistar. 

The  result showed  that treatment with GA significantly  reduced the elevated levels 

of plasma and tissue cholesterol (CHL), triglycerides (TG), Low Density Lipid 

(LDL), Very Low Density Lipid (VLDL) and also significantly increased the level of 

High Density Lipid (HDL). 

 

   Study of (8)  was  showed  that the treatment with doxorubicin increased the levels 

of serum cardiac and lipid biomarker which were brought down by gallic acid 

treatment.   

According to  (9) study revealed that treatment with gallic acid effectively reduced 

elevated LDL, VLDL and increased HDL levels . 

  

Also in the study of  (10), the anti-obesity effect of GAin an animal model of diet-

induced obesity was investigated. GA was given as a supplement at the levels of 50 

and 100 mg/kg rat for a period of 10 weeks, the results showed that the AST and ALP 

in the high food diet (HFD)   groups were significantly decreased as compared with the 

HFD group. Also the intake of GA (50 and 100 mg/kg rat) for 10 weeks in Wister rats 

did not affect the serum AST and ALP.       

According to  (11) , pointed out that GA decreased Pb induced oxidative damages not 

by decreasing Pb bioaccumulation, but by improving antioxidant defenses, thus GA 

may be promising in the treatment of Pb intoxications.     

Study by (12) showed that, lindane treated rats showed high level of urea than control 

animals. But given gallic acid after lindane treatment was decreased the level of urea 

was significantly, which could be due to the protective effect of gallic acid. 
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MATERIALS AND  METHODS 
 
    The experiment was conducted at the animal house of the Veterinary Medicine 

College–University of  Basrah. Twenty four males rats sexually mature, 6-8 weeks 

old, and of 140-200 grams weights were used. They were given free access to the 

different dietary formulations (table 1) and water ad labium for four weeks. The rats 

were allowed to use the experimental diet for one week before the start of experiment. 

  

Table (1) Components of experimental diets (gm/kg diet) 

Ingredients 
groups 

Control 
group 

Gallic 
  
group 
  

Cholestr
ol group 
1.5% 

Protect
ive 
group 

Therape
utic 
group 

Negative 
  
Control 
group 

Casein 200 200 200 200 200 200 

Corn starch 600 600 600 600 600 600 

Vitamins and 
minerals mix. 

50 50 50 50 50 50 

Corn oil 50 50 50 50 50 50 

Cellulose 50 50 50 50 50 50 

Cholesterol 0 0 15 15 15 15 

 
Rats were divided randomly into 4 equal groups (6 rats in each group) and treated for 

4 weeks  as following: 

1-The control group In this group, 6 male rats were injected intraperitoneally ( I.P.) 

with 0.9 % normal saline (N.S) and  were supply with the stander ration . 

 

2- The first treated group were injected intraperitoneally ( I.P.) with 100 mg/ kg gallic 

acid dissolve in 0.5 ml distill water by insulin syringe  daily and  were supply with the 

stander ration . 

  

3- The second treated group were supply with the stander ration in addition to 

1,5% cholesterol of the stander  ration . 

  

4- The third treated group were supply with standard ration in addition to 

1,5% cholesterol, and were injected intraperitoneally ( I.P.) after one hour  with 100 

mg/kg gallic acid dissolve in 0.5 ml  distill water  by insulin syringe. 

  

After anesthetization of animal by placing rat inside tightly closed   container which 

contain cotton soaked with chloroform as alighted  anesthesia. 
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   Blood samples were collected from the heart by direct heart puncture.  Blood 

samples were poured into plain tubes centrifuged at (3000 rpm for 15 minutes) to 

separate the serum .The serum then was poured into specific tubes Ependr of which 

stored at -4 ˚C until it can used for different biochemical parameters measurements, 

such as  TC, HDL-C,LDL-C ,VLDL-C,Triglyceride, AST, ALT, and urea. 

                              

                                                                                                        

RESULTS 
        

The effects of gallic I.P injection on serum lipid profile was presented in table 

(2). It seems that gallic injection with normal diet has no effect on the serum total 

cholesterol (TC), triglyceride, LDL-C and VLDL concentration and HDL-C compared 

with control animals. Fed animal cholesterol 1.5% diet led to elevated in (TC) and 

LDL-C and VLDL, compared with the control group , No significant changes were 

seen in concentration of HDL and triglyceride .When the gallic was injected after 

almost one hour of cholesterol administration in rats food ,a significantly reduction 

(P≤0.05) in the serum TC,LDL-C and VLDL compared with animals fed cholesterol 

1.5% diet. No significant changes were observed in concentration of HDL and 

triglyceride. 

  

Table (2) The effect of gallic acid on lipid profile in induced 
hypercholesterolemia rats : (Mean ± SD) 

Groups 
  
parameter 

TC 
mg/dl 

HDL –C 
mg/dl 

TG 
mg/dl 

LDL –C 
mg/dl 

VLDL 
mg/dl 

 Control 
group  

63.83 
± 6.04 
bc 

20.00 
± 5.69 
ab 

129.8
3 
± 
10.40 
a 

18.00 
± 6.22 
bc 

25.83 
± 1.94 
b 

Gallic 
group 

56.33 
± 4.88 
c 

17.83 
±  4.40 
b 

130.6
6 
± 
24.49 
a 

  
12.33 
± 2.16 
c 

26.16 
± 4.79 
b 

 Cholester
ol 
group 

  
92.16 
± 14.30 
  
a 

25.00 
± 7.12 
a 

113.1
6 
± 
13.94 
ab 

44.66 
± 9.56 
a 

29.50 
± 2.66 
a 

 Protective 
group 

  
66.16 
± 3.48 
bc 

20.66 
±  5.68 
ab 

94.50 
± 
19.92 
b 

26.50 
± 2.66 
b 

19.00 
± 3.79 
c 
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LSD 12.83 7.16 19.83 9.33 3.66 
Different small letter represent significant difference at (P≤0.05). 

 

     

 

 Activities of AST and ALT in the serum are generally tested as indicators for liver 

functions .The effect of gallic and a high cholesterol diet on AST and ALT of rats 

during the period of protective are shown in table (3).The enzyme activity of AST was 

not significantly affected by gallic compared with control group . The enzyme activity 

of AST is declined significantly in the serum of hypercholesterolemia rats compared 

with control and gallic group . When the gallic was injected after almost one hour of 

cholesterol administration in rats food, the AST elevated significantly (P≤0.05) 

compared with cholesterol group , and the protective values reach almost as the 

normal activity of the AST compared with control group. The enzyme activity of ALT 

was not affected significantly in the serum of gallic group compared with control 

group . But the enzyme activity of ALT was significantly elevated in the serum of 

hypercholesterolemia rats compared with control and gallic group. No significant 

affected was seen in the enzyme activity of ALT when the gallic was injected after 

almost one hour of cholesterol administration in rats food, compared with cholesterol 

group, but enzyme activity of ALT in the protective group almost was at the range of 

normal values compared with control and gallic groups. 

 

 
Table (3) The effect of gallic acid on the Aspartate aminotansferas (AST),Alanin 
aminotransferase (ALT) activities (Mean ± SD ) . 
  

Groups 
   
    parameter 

AST 
(GOT)u/l 

ALT 
(GPT)u/l 

Control 
group 

99.50 
± 18.38 
a 

17.66 
± 6.68 
b 

 Gallic 
group 

 87.00 
± 33.22 
a 

13.50 
± 3.83 
b 

 Cholesterol 
group 

 42.66 
± 17.82 
b 

24.00 
± 4.51 
a 

 Protective 
group 

 117.83 
± 35.82 
a 

21.00 
± 3.28 
ab 

LSD 30.83 6.00 
Different small letter represent significant difference at (P≤0.05). 

 



 

 

  
 

                               Bas.J.Vet.Res.Vol.16, No.1, 2017.                                                                               ISI Impact Factor:3.461 

 

 

                                  Doi : 10.23975/bjvet.2017.2701                    72                         

     As shown in table (4), the level of  blood urea in serum of male rats was obviously 

significantly increased (P≤0.05) by gallic compared with control group . The value of 

 blood urea in hypercholesterolemia rats was reduced significantly (P≤0.05) compared  

 

 

 

with gallic and control group . When the gallic was injected after almost one hour of  

cholesterol administration in rats food, the blood urea elevated significantly (P≤0.05) 

compared with cholesterol group , and the protective urea blood value reach almost as 

the normal level as control group. 

  
Table (4) The effect of gallic acid on the Blood Urea (Mean ± SD ) . 

  

Groups 
  
       parameter 

Blood Urea mg/dl 

 Control 
group 

40.16 
± 6.85 
b 

 Gallic 
group 

 56.83 
± 8.70 
a 

 Cholesterol 
group 

     23.33 
    ± 6.12 
c 

 Protective 
group 

 47.00 
± 10.37 
b 

LSD 9.83 
Different small letter represent significant difference at (P≤0.05). 

 
DISCUSSION 

The present study results showed that gallic injection with normal diet has no 

effect on the serum total cholesterol (TC), triglyceride, LDL-C and VLDL 

concentration and HDL-C compared with control animals when administrated for four 

weeks ( Table 2) .Fed animal cholesterol 1.5% diet led to elevated in (TC) and LDL-C 

and VLDL, compared with the control group, No significant changes were seen in 

concentration of HDL and triglyceride . The elevation of TC  may be due  to increased 

rate of intestinal cholesterol absorption (13). and subsequently ,increased dietary 

cholesterol intake (14)  .Lard fat is rich in saturated fatty acids, which known to 

increase serum and LDL-cholesterol, in addition to monounsaturated fatty acids, 

which can increase serum triacylglycerol's,(15)and (16). The high level of LDL- 
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cholesterol found in hypercholesterolemia rats may be attributed to a down 

regulation in LDL receptors by cholesterol and saturated fatty acids included in the 

diet (17). The present results run in parallel with those of other investigators Jang (18) 

and  (19) and (10), except in TG and HDL . According to   (6) that the obesity 

adversely affects plasma lipids, especially by increasing TG and decreasing the level 

of HDL- 

cholesterol. The high cholesterol might lead to an increase in the synthesis of 

 phospholipids and cholesterol esters in rats(20). The(21) indicated that the blood 

level of LDL-cholesterol and its oxidation are related to cardiovascular risk and the 

LDL-cholesterol level of blood is an index of health. 

When the gallic was injected , significantly reduction in the serum total 

cholesterol TC ,LDL-C and VLDL was seen compared with animals fed cholesterol 

1.5% diet  . These results agree with results reported by (10), which also found that 

the GA groups had significantly decreased levels of TG, phospholipids, total 

cholesterol and LDL-cholesterol. This lipid profile was decreased  by gallic acid is 

due to inhibition of hepatic cholesterol biosynthesis, increased fecal bile acid 

secretion and stimulation of receptor mediated catabolism of serum LDL cholesterol 

,and due to lipogenesis inhibiting effect of gallic acid (8). According to  (5), that 

reducing the elevated levels of cholesterol, triglyceride, LDL and VLDL and 

significantly increased HDL levels might be due to inhibition of stimulation of 

sympathetic nervous system. 

  The enzyme activity of AST is declined significantly but the enzyme activity 

of ALT was significantly elevated in animals administered  high cholesterol diet for 

four weeks were observed in present study, this could be a single indicating 

occurrence of liver disorder (table 3 ).The disorder of liver may be caused by damage 

of the integrity of the heart and liver due to oxidative stress of high cholesterol diet 

which led to leakage into the animals serum (22). 

Approximately 80% of AST in hepatocytes appear to be located in mitochondria(23), 

whereas ALT is thought to be predominantly non mitochondrial and has been 

postulated that in hepatocellular injury, when the hepatocytes plasmatic (but not the  
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mitochondrial membrane is damaged) cytoplasmic AST and ALT are released into 

serum with more sever hepatocellular injury (24), whereas mitochondrial membrane 

damage may resulted in the release  of mitochondrial AST and elevating the 

AST/ALT ratio (25,26). According to  (27), the elevated serum ALT levels in the 

absence of viral hepatitis has been reported to lead to a higher risk of cardiovascular 

disease with the risk greater in women . Studies have shown that increased serum 

enzyme activity is a reflection of cellular damage and alteration of functional 

membrane integrity,(28). The current results were almost similar to the results of  her 

(29),and  (19) studies who they reported that serum alanine aminotransferase (ALT) 

and aspartate aminotransferase (AST) activities were significantly high in high-

cholesterol fed diet than in normal rats.               

 When the gallic acid was injected after almost one hour of cholesterol 

administration in rats food , the AST elevated significantly but the ALT not affected . 

 The dosage used in the present study was consistent with those in many other 

studies  

on the inhibitory effect of intake of phenolic acids in rats(30) and (31). The 

antioxidative effect of gallic acted as protective to preserve the damage in the 

hepatocyte that occurs due to high cholesterol diet. Gallic was able to ameliorate the 

effect after four weeks of treatment and may be its effect would be better if the period 

of treatment was extended. This results came in agreement with (10,19)  and l(32) . 

The present results shown in tabls  (4) that the values of  blood urea in serum 

of male rats was obviously significantly increased by gallic compared with control 

group . Elevated blood urea is known to be correlated with an increased protein 

catabolism in mammals and/or the conversion of ammonia to urea as a result of 

increased synthesis of arginase enzyme involved in urea production (33). The value of 

 blood urea in hypercholesterolemia rats was reduced significantly compared with 

gallic acid and control group . Urea is an end product of protein and amino acid 

metabolism. Kidney filters excess urea into the urine and in sweat, but some goes into 
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 the blood stream as serum urea. It is a well-known fact that, if blood urea 

levels are low, a problem centered in the liver might be suspected because urea is 

produced in the liver. Conversely, high blood levels of urea suggest that the kidney is 

not excreting urea normally (34). Kidney is vulnerable to damage because of larger 

perfusion and the increased concentration of excreted compounds that occur in renal 

tubular cells (35). When the gallic acid was injected after almost one hour of 

cholesterol administration in rats food, the blood urea elevated significantly compared 

with cholesterol group , and the protective urea blood value reach almost as the 

normal level as control group. The renoprotective effect of gallic acid from 

antioxidant and anti-inflammatory properties was demonstrated in many experimental 

studies in acute kidney injury against lindane (12), sodium fluoride (36) and chronic 

kidney disease (37).  

It seems that nephrotoxicity is evidenced by the presence of renal lesions and of the 

decrease in urea concentration in serum (38). 

 

الكالكع لبعضللحامض الامیني  الوقائي التأثیر  
في الجرذان المختبریةالمستحدث  یسببھا ارتفاع الكولسترول البیوكیماویة التي المعاییر  

محمد علي محمد الدیوان، منى فاضل عباس الطائي   
 الخلاصة

 
على تقییم  دور الحامض الامیني الكالك من خلال التغیرات في بعض الاختبارات  اشتملت الدراسة    

 من) 24(صمتت الدراسھ لدراسة  لھذاالغرض في الجرذان المختبریة ذات الكولیسترول العاليالبایوكیمیائیھ 

   الجرذان ذكور

، ) مجموعھ/ستةحیوانات (مجموعھ  لكل متساویة مجامیع اربعة الى عشوائیا والتي قسمت البالغھ المختبریھ

 تونیلبر ا تحت جرذ كل حقن الى بالإضافة المتوازنة بالعلیقة السیطرة مجموعة جھزت

 (i.p ) 0,9تركیز  ذو مقطر بماء % ،  

 من كغم/ملغم 100(ذوالتركیز  الكالك بحامض البیرتون تحت حقنت فقد الاولى المعاملة للمجموعة بالنسبة اما

، الاعتیادیة  المتوازنھ بالعلیقھ تجھیزھا الى اضافة المقطر الماء من) مل0,5(في  مذابة یومیا) الجرذ وزن

 علیقة الى الكولیسترول اضیف بینما،  الثالثة المجموعة حیوانات علیقة الى%  1,5بنسبة  الكولستیرول واضیف

ذوالتركیز  الكالك الامیني بالحامض التغذیھ وقت من واحده ساعة بعد حقنت ثم% 1,5بنسبة  الثالثة المجموعة

  .                                                               شھر لمدة یومیا) الجرذ وزن من كغم/ملغم 100(

   فرط من یحسن الدھون عالیة علیقة على المغذاة للجرذان وقائي كعامل الكالك حامض إعطاء ان النتائج أظھرت

  



 

 

  
 

                               Bas.J.Vet.Res.Vol.16, No.1, 2017.                                                                               ISI Impact Factor:3.461 

 

 

                                  Doi : 10.23975/bjvet.2017.2701                    76                         

  

 مع بالمقارنة LDL VLDL&  ,(TC) الكلي دھون معدلال في الواضح الانخفاض طریق عن الدھون

 ) الكبد انزیمات فعالیة كانت فیما%. 1,5بتركیز  الكولیستیرول لھا مضاف علیقة على تتغذى التي الحیوانات

AST&ALT ) مجموعة مع مقارنتھا عند الطبیعیة المعدلات الى تمیل اغلبیتھا ان الوقائیة المجموعة في 

 .السیطرة لمجموعة الطبیعیة لاتالمعد من قریبةجدا تصبح التي الیوریا لتركیز بالنسبة وكذلك السیطرة

  

  

REFERENCES 
 
1.Kuhr, S. &Engelhardt, U. H. (1991) .Determination of flavanols, theogallin, gallic 

acid and caffeine in tea using HPLC. Z. Lebensm. Unters. Forsch. 192:526-
529. 

 
2.Inoue, M., Suzuki, R., Koide, T., Sakaguchi, N., Ogihara, Y. &Yabu, Y. (1994) 

Antioxidant, gallic acid, induces apoptosis in HL-60RG cells. Biophys. Res. 
Commun. 204:898-904. 

3.Inoue, M., Suzuki, R., Sakaguchi, N., Li, Z., Takeda, T., Ogihara, Y., Jiang, B. Y. & 
Chen, Y. (1995) Selective induction of cell death in cancer cells by 
gallicacid.Biol. Pharm. Bull. 18:1526-1530. 

 
4.Kopelman PG (2000) Obesity as a medical problem. Nature 404, 635–643. 
 
5.Shabir Ahmad Rather, A. Sarumathi, S. Anbu, N. Saravanan (2013). Gallic Acid 

Protects Against Immobilization Stress-Induced 
Changes In Wistar Rats. Journal of Stress Physiology &                            

Biochemistry, Vol. 9 No., pp. 136-147. 
 
6.Lavie CJ &Milani RV (2003) Obesity and cardiovascular disease:the Hippocrates 

paradox? J Am CollCardiol 42, 677–679. 
 
7.Carmiel-Haggai M, Cederbaum AI & Nieto N (2005) A high-fat diet leads to the 

progression of non-alcoholic fatty liver disease  in obese rats. FASEB J 19, 
136–138. 

 
8.Kulkarni, J.M.; ViswanathaSwamy, A.H.M. (2015). Cardioprotective effect of gallic 

acid against doxorubicin-induced myocardial toxicity in albino rats. Indian 
Journal of Health Sciences ;8:28-35. 

 
9.Alvi SB , Mamatha B, Veeresh B.(2016). Alleviating Effect of Gallic Acid on 

Dexamethasone Induced Insulin Resistance in Albino Mice. International 
Journal of Toxicological and Pharmacological Research 2016; 8(1); 35-39. 

 
 
 
 



 

 

  
 

                               Bas.J.Vet.Res.Vol.16, No.1, 2017.                                                                               ISI Impact Factor:3.461 

 

 

                                  Doi : 10.23975/bjvet.2017.2701                    77                         

 
10.Chin-Lin Hsu and Gow-Chin Yen.(2007). Effect of gallic acid on high fat diet-

induced dyslipidaemia, hepatosteatosis and oxidative stress in rats. British 
Journal of Nutrition ; 98, 727–735 .   

 
11.Patrícia Reckziegela, VerônicaTironiDiasb, Dalila MotterBenvegnúc, 

NardeliBoufleurb,RaquelCristine Silva Barcelosb, HecsonJesserSegatd, 
Camila SimonettiPaseb,Clarissa Marques Moreira dos Santose, Érico 
Marlon MoraesFloresf,Marilise Escobar Bürger. (2016). Antioxidant 
protection of gallic acid against toxicity induced by Pbinblood, liver and 
kidney of rats. Toxicology Reports 3 ; 351–356. 

 
12.Vijaya, P.V., Sowmya, P., Arun Felix, T., Baskaran, R. and Poornima, P. (2011). 

Protective effect of gallic acid against lindaneinduced toxicity in 
experimental rats. Food Chem.Toxicol., 49(4): 991-998. 

 
13.Mathe´ , D., (1995). Dyslipidemia and diabetes: animal models. Diabet. Metab. 21 

(2), 106–111. 
 
14. Zulet, M. A. and Martinez, J. A. (1995). Corrective role of chickpea intake on a 

dietary-induced model of hypercholesterolemia. Plant Foods Human Nutr., 
48: 269-277. 

 
15. Higashi, K., Ishikawa, T., Shige, H., Tomiyasu, K., Yoshida, H., Ito, T., (1997). 

Olive oil increases the magnitude of postprandial chylomicron remnants 
compared to milk fat and safflower oil. J.Am. Coll. Nutr. 16 (5), 429–434. 

 
16. Lichtenstein, A.H., Kennedy, E., Barrier, P., Danford, D., Ernst,N.D., Grundy, 

S.M., Leveille, G.A., Van Horn, L., Williams, C.L.,Booth, S.L., 1998. 
Dietary fat consumption and health. Nutr. Rev.56 (5 Pt 2), S3–19. 

 
17. Mustad, V.A., Etherton, T.D., Cooper, A.D., Mastro, A.M., Pearson,T.A., 

Jonnalagadda, S.S., Kris-Etherton, P.M., (1997). Reducing saturated fat  
 
 
intake is associated with increased levels of LDL receptors on mononuclear cells in 

healthy men and women. J. Lipid Res. 38 (3), 459–468. 
 
18. Jang A., Srinivasan P., Lee N.Y., Song H.P., Lee J.W., Lee M., Jo C., 

(2008).Comparison of hypolipidemic activity of synthetic gallic acid-
linoleic acid ester with mixture of gallic acid and linoleic acid, gallic acid,  

 
and linoleic acid on high-fat diet induced obesity in C57BL/6 Cr Slc mice. ChemBiol 

Interact ;174(2):109–117. 
 
 
 
 



 

 

  
 

                               Bas.J.Vet.Res.Vol.16, No.1, 2017.                                                                               ISI Impact Factor:3.461 

 

 

                                  Doi : 10.23975/bjvet.2017.2701                    78                         

 
 
19. Sherif Hassan, Sanaa Abd El-Twab, Mona Hetta, Basant Mahmoud 

(2011).Improvement of lipid profile and antioxidant of 
hypercholesterolemic albino rats by polysaccharides extracted from the 
green alga Ulva lactuca Linnaeus.Saudi Journal of Biological Sciences 18, 
333–340. 

 
20. Jayakumar SM, Nalini N &Venugopal PM (1991). Effect of ginger 

(Zingiferofficinale) on lipids in rats fed atherogenic diet. J 
ClinBiochemNutr 27, 79–82. 

 
21.Hyson D.A., Schneeman B.O. & Davis P.A., (2002). Almonds and almond oil 

have similar effects on plasma lipids and LDL oxidation in healthy men and 
women. J Nutr 132, 703–707. 

 
22.Nameer A.K .,Mohammed A.AlDiwan.,(2013) .The  effect  of taurine on 

reproductive efficiency in male rats fed high cholesterol diet. 
Bas.j.vet.Res.;12 (1), 30-40. 

 
23. Pincus, M. and Schaffner, J. (1996). Assessment of liver function in clinical 

diagnosis and management by laboratory methods. Philadelphia: W.B. 
Saunders Company.  

 
24.Matos, S. L.; Paula, H.; Pedrosa, M. L.; Santos, R. C.; Oliveira, E. L.; Chianca, J. 

D. and Silva,M.E.(2005). Dietary   models   for   inducing 
hypercholesterolemia in rats. Brazilian Archives Biol. Technol., 48(2): 203-
209. 

 
25. AlKanhal, M. A.; Ahmed, F.; Al Othman, A. A.; Arif, Z.; Al Orf, S. and 

AlMurshed, K. S. (2002). Effect of pure and oxidized cholesterol-rich diets 
on some biochemical parameters in rats. International Journal of Food 
Sciences and Nutrition., 53, 381-388. 

26.Otunola, A.; Gloria, Oloyede, B.; Oyelola, O.; Adenike, T. and Afolayan, A. 
(2010). Effect of diet-induced hypercholesterolemia  on the lipid profile and 
some enzyme activities in female Wistar rats. African J. of Bioche. Res., 
4(6): 149-154. 

 
27.Ioannou, G.; Weiss, N.; Boyko, E.; Mozaffarian, D. and Lee, S. (2006). Elevated 

serum Alanine aminotransferase activity and calculated risk of coronary 
Heart Disease in the United States. Hepathology., 43(5): 1145-1151. 

 
28.Senthilkumar S, Devaki T, Manohar BM, Babu MS, (2006). Effect of squalene on 

cyclophosphamide-induced toxicity. ClinChimActa;364:335-42.  
 
 
 
 



 

 

  
 

                               Bas.J.Vet.Res.Vol.16, No.1, 2017.                                                                               ISI Impact Factor:3.461 

 

 

                                  Doi : 10.23975/bjvet.2017.2701                    79                         

 
 
29.Sudhahar V., Kumar S.A., Sudharsan P.T., Varalakshmi P., (2007). Protective 

effect of lupeol and its ester on cardiac abnormalities in experimental 
hypercholesterolemia. Vascul. Pharmacol., 46 (6), pp. 412–418. 

 
30.Choi I., Park Y., Choi H. & Lee E.H., (2006). Anti-adipogenic activity of rutin in 

3T3-L1 cells and mice fed with high-fat diet. Biofactors 26, 273–281. 
 
31. Jadon A, Bhadauria M, Shukla S (2007). Protective effect of Terminalia 

belericaRoxb. and gallic acid against carbon tetrachloride induceddamage 
in albino rats . J. Ethnopharmacol; 109: 214‐218. 

 
32.Oyagbemi A.A., Omobowale O.T., Asenuga E.R., Akinleye A.S.,Ogunsanwo 

R.O., Saba A.B., Oyagbemi A.A., Omobowale O.T., Asenuga E.R., 
Akinleye A.S., Ogunsanwo R.O., Saba A.B., (2016).Cyclophosphamide-
induced hepatotoxicity in wistar rats: The modulatory role of gallic acid as 
a hepatoprotective and chemopreventive phytochemical. Int J Prev Med 
;7:51.  

 
33. Sadeeshkumar V., Arul D., Ravichandran S, (2013). Protective effects of gallic 

acid in the renal markers, histopathology and immunohistochemical studies 
on vancomycin induced nephrotoxic rats. International Journal of Advanced 
Life Sciences ;6(3):356–65.  

 
34.Vanholder, R.C; De Smet, R.V; Ringoir, S.M., (1992). Assessment of urea and 

other uremic markers for quantification of dialysis efficacy. Clin. Chem. 38, 
1429–1436. 

 
35. Mohamed, M., latif, A. and Sahar, A. and Elgammal., (2003). Sodium fluoride ion 

and renal disfunction after prolonged servo flurance or isoflurance 
anesthesia. Eng. J. Anesth., 19: 70-83. 

36. Nabavi, S.F., Habtemariam, S., Jafari, M., Sureda, A. and Nabavi, S.M. (2012) 
Protective role of gallic acid on sodium fluoride induced oxidative stress in 
rat brain. Bull. Environ.Contam. Toxicol., 89(1): 73-77. 

 
37. Peng, C.C., Hsieh, C.L., Wang, H.E., Chung, J.Y., Chen, K.C. and Peng, R.Y. 

(2012)Ferulic acid is nephrodamaging while gallic acid is renal protective  
in long term treatment of chronic kidney disease. Clin. Nutr., 31(3): 405-414. 
 
38. Shama I.Y. Adam, Suha. B. Mohamed and Warda S. Abdelgadir (2013).Effects of 

the Aqueous Extract of Clove (Syzygiumaromaticum) on Wistar Rats. 
British Journal of Pharmacology and Toxicology 4(6): 262-266. 

 
 

 


