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Abstract 

This study was conducted in the College of Veterinary Medicine / University of Tikrit. The study 

included 20 male rabbits, their ages ranged between (3-4) months and their weights ranged between (1-

1.25 kg). The study continued for sixty days, starting from (1-3-2022 to 1-5-2022). The animals were 

randomly divided into 4 groups, each group consisting of 5 rabbits. It was noted from the current study 

that the effect of fats was clear by causing a significant decrease (p<0.05) in the levels of (the total 

number of white blood cells, the total number of RBC, the concentration of hemoglobin, and the number 

of platelets), while rosuvastatin caused a significant increase in (the number Total RBC, Hb 

concentration, platelet count, and packed cell volume) within the same group compared to when the trial 

started. The aqueous extract of the senna makki plant had a clear role in restoring the levels of blood 

parameters to normal compared to the fat-treated group. Regarding biochemical measurements (HDL, 

LDL, and glucose). We conclude from this study that senna makki is the best natural compound used for 

the purpose of controlling most biochemical parameters in the body and preserving blood components 

from harmful effects, despite the role played by rosuvastatin, senna makki is considered the most 

effective compound. Sometimes it's better because it's free of artificial chemicals. 

 

Keywords: Rosuvastatin, Senna makki, physiological and biochemical parameters, male rabbits, 

hyperlipidemia 
 

Introduction  

Nutrition is one of the important factors that affect a person's health and physical and mental 

condition. The quality of food is essential for human health, protecting it from diseases, and 

helping it perform its various vital functions [1]. Chronic diseases and their dangers to human 

health are related to bad food, therefore nutrients are one of the most important reasons that 

help to recover the body from many diseases, and it may become a contributing factor to the 

infection of a particular disease, the food that eating or the diet that we follow in our life 

controls our health and affects the various parts of our body [2]. Liver cells synthesize 

cholesterol with the help of the enzyme HMG-CoA reductase. Many experiments have been 

conducted to find out how to inhibit the action of this enzyme and proved that statin has an 

inhibition action on this enzyme that is considered the keystone for cholesterol synthesis [3]. 

Currently, Statins are among the most widely used medications to treat high blood fat levels, 

which lead to the prevention of many diseases, including kidney, liver, and heart diseases [4]. 

Despite the benefit offered by this drug in reducing fat and protecting the body from clots and 

diseases related to high cholesterol, many side effects caused by statins have appeared on the 

human body, especially in the elderly represented by problems in the central nervous system, 

strokes, epilepsy, dementia, and other risks that are still under investigation [5]. The current 

study was designed for the following objectives: 

1. Comparison between fat-burning drugs that work with different mechanisms and 

medicinal herbs in reducing weight for those animals. 

2. Explanation of the effects of the treatments used in the experiment on some physiological 

and biochemical parameters of developing rabbits. 
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Materials and Methods  

Laboratory animals were obtained from Tikrit 

University/College of Veterinary Medicine with a number of 

20 male rabbits, their ages between [3-4] months and weights 

between (1-1.25 kg), the study continued for sixty days. and 

they were placed under controlled conditions. In terms of 

ventilation and temperatures, which ranged between 22-30 

°C, humidity of up to 50%, and lighting period (12:12 hours) 

inside the animal house. The animals are provided with 

filtered water, and the specialized ration designed for each 

group is given. The animals were placed in cages 10 days 

before the actual experiment to help them adapt and get used 

to the place, and 3 rabbits were isolated out of the previous 

number. A preliminary test was conducted to confirm the 

ability of free fats to raise cholesterol within a dose of 1 ml 

per day, and by taking blood samples from the eye area before 

and after lactation that lasted for a week, we found a 

significant increase in total cholesterol, identical to the results 

obtained in the study [6]. The drug rosuvastatin, known 

commercially as the Crestor drug, was used and the 

concentration of the active substance (rosuvastatin) in it was 

20 mg /kg, according to the data of the Swedish manufacturer. 

It was ground well and made into a powder. 0.04 mg was 

taken from it dissolved in water and then dosed to animals 

according to the requirements of the experiment. The aqueous 

extract of Senna Makki was prepared according to the 

modified method by [7], 150 gm of crushed leaves were taken 

and placed in 1500 ml of distilled water (DW) for four hours 

under room temperature, after which the mixture was filtered 

by filter papers and the aqueous was used to feed the groups 

in our study. The rabbits were randomly divided into 4 

groups, each group of 5 rabbits. After the conditioning period, 

which lasted for ten days, the rabbits were treated daily for a 

period of 60 days, with special treatments for each group, and 

they were administered orally using the medical syringe and 

some with the diet as well as following. 
1. Control group: The rabbits were treated with DW and fed 

on a standard diet.  

2. Fat group: The rabbits were treated by giving DW and 

given the fat mixed with the ration at 400 mg/kg in a 

concentration of animal weight for a period of 60 days 

throughout the experiment period. 
3.  Rosuvastatin group: it was fed on a high-fat diet at 400 

mg/kg a concentration of animal weight for 60 days, and 

on day 30 it was treated with rosuvastatin at a 

concentration of 20 mg/kg of animal weight for a period 

of 30 days until the end of the experiment. 
4. Senna Makki group: it was fed on a high-fat ration at a 

concentration of 400 mg/kg of animal weight for 60 days, 

and on day 30 it was treated with Senna Makki at a 

concentration of 10% for a period of 30 days until the end 

of the experiment. 

 

Samples collection  

Blood was drawn from all groups from the eye socket before 

starting the experiment (at time 0). Then, after the end of the 

specified period of the experiment, the rabbits were prevented 

from eating for about one day. (1-2) ml of blood was taken for 

the purpose of conducting blood tests. Then the animals were 

slaughtered and 3 ml were taken from each animal and placed 

in tubes containing anticoagulant for biochemical testing. The 

serum was obtained by centrifuging at 3000 revolutions per 

minute and kept at (-20) C in new and clean plastic tubes 

(Plane Tubes) until needed. 

 

Count blood parameters  

We used in our study Vet. Hematology coulter to count 

complete blood picture. 

 

Count biochemical parameters 

 Determination of HDL_C concentration in blood 

serum: We estimate High-density lipoprotein by using a 

specialized Kit supplied (Randox Company). 

 Determination of Low-Density Lipoprotein in blood 

serum: We estimate Low-density lipoprotein by using a 

specialized Kit supplied (Syrbio Company). 

 Determination of glucose concentration in blood 

serum: We estimate Glucose by using a specialized Kit 

supplied (Plasmatec Company). 

 

Statistical analysis 

The experiment was carried out according to the Complete 

Randomized Design (CRD) within the SAS (2001). In the 

case of significant differences Duncan's test was used to 

determine the significant differences, and a two-way variance 

test was conducted at a probability level of 0.05. 
 

Results 

Blood parameters 

 
Table 1: Shows the effect of lipid treatment and the effect of rosuvastatin and aqueous extract of senna maki on hematological parameters 

(white blood cells (WBC), red blood cells (RBC), hemoglobin (Hb) concentration, number of platelets, packed cells volume) before the 

experiment time (zero) and after Complete the experiment (after 60 days of dosing). 
 

Values represented by Mean ± Standard error 

No. of rabbits in each group = 5 rabbits 

Different in small letters in the same column indicate significant differences (p≥0.05) between groups 

Different in capital letters in the same row indicate significant differences (p≥0.05) between groups 

Groups Parameters Time Control G. Fat G. Fat + rosuvastatin G. Fat + Senna Mekki G. 

WBC ( 103 cell/ml3) 0 
5.1 ±2.7  

a A 

 ±2.5  5.1 

a A 

4.0 ±2.0  

a A 

 ±2.7  5.5 

a A 

WBC ( 103 cell/ml3) After 60 days 
5.0 ±2.2  

a A 

 ±8.6  5.7 

b B 

 ±8.7  4.7 

b B 

 ±2.1  5.1 

a A 

RBC ( 106 cell/ml3) 0 
 ±1.1  4.2 

a A 

 ±1.6  4.6 

a A 

 ±1.1  4.2 

b B 

 ±1.2  4.2 

a A 

RBC ( 106 cell/ml3) After 60 days 
4.6 ±1.5  

a A 

 ±0.5  4.8 

b B 

 ±8.5  4.1 

a A 

 ±1.2  4.1 

a A 

Hb (g\dl) 0 
5.2 ±57.1  

a A 

 ±57.6  5.1 

a A 

 ±57.1  5.5 

b A 

 ±57.8  5.7 

a A 

Hb (g\dl) After 60 days 
5.0 ±51.7  

a A 

 ±5.2  5.7 

b B 

5.1 ±51.2  

a A 

 ±57.1  5.2 

a A 
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PLT × 106 \ µl 0 
 ±757  50.1 

a A 

 ±782  57.5 

a A 

 ±722  57.1 

b A 

 ±761  55.1 

a A 

PLT × 106 \ µl After 60 days 
 ±756  51.2 

a A 

 ±755  55.5 

a B 

 ±751  57.2 

a A 

 ±757  50.1 

a A 

PCV (%) 0 
 ±18  7.5 

a A 

 ±10  7.0 

a A 

 ±11  1.5 

b A 

 ±18  1.7 

a A 

PCV (%) After 60 days 
 ±12  1.5 

a A 

 ±76  5.0 

b B 

 ±15  0.7 

a A 

 ±11  7.5 

a A 

 

Levels of high-density lipoproteins in studied group 

 
Table 2: Shows the effect of treatment with fat and the effect of rosuvastatin and aqueous extract of Senna Mekki on the level of high-density 

lipoproteins before the experiment, time (zero) and after completing the experiment (after 60 days of dosing) 
 

Values represented by Mean ± Standard error 

No. of rabbits in each group = 5 rabbits 

Different in small letters in the same column indicate significant differences (p≥0.05) between groups. 

Different in capital letters in the same row indicate significant differences (p≥0.05) between groups. 

Groups Parameters Time Control G. Fat G. Fat + rosuvastatin G. Fat + Senna Mekki G. 

HDL (mg/dl) 0 
1.1±17.51  

a A 

±14.18  7.5 

a A 

 ±05.81  5.5 

a A 

7.5 ±14.11  

a A 

HDL (mg/dl) After 60 days 
7.2 ±11.75  

 a A 

 ±05.77  5.2 

b B 

7.5 ±14.11  

a A 

1.5 ±15.77  

a A 

 

Levels of low-density lipoproteins in studied group  

 
Table 3: Shows the effect of treatment with fat and the effect of rosuvastatin and aqueous extract of senna maki on the level of low-density 

lipoproteins before the experiment time (zero) and after completing the experiment (after 60 days of dosing) 
 

Values represented by Mean ± Standard error 

No. of rabbits in each group = 5 rabbits 

Different in small letters in the same column indicate significant differences (p≥0.05) between groups. 

Different in capital letters in the same row indicate significant differences (p≥0.05) between groups. 

Groups Parameters Time Control G. Fat G. Fat + rosuvastatin G. Fat + Senna Mekki G. 

LDL (mg/dl) 0 
5.8±  56.11 

a A 

55.17 ±1.8 

b A 

5.8 ±74.18  

b A 

74.50 ± 1.8 

a A 

LDL (mg/dl) After 60 days 
7.1±  74.51 

a B 

11.50 ± 2.8 

a A 

7.8 ±76.08  

a A 

75.77 ± 2.1 

a B 

 

Levels of glucose in studied group 

 
Table 4: Shows the effect of treatment with fat and the effect of rosuvastatin and aqueous extract of senna maki on glucose level before the 

experiment, time (zero) and after completing the experiment (after 60 days of dosing) 
 

Values represented by Mean ± Standard error 

No. of rabbits in each group = 5 rabbits 

Different in small letters in the same column indicate significant differences (p≥0.05) between groups. 

Different in capital letters in the same row indicate significant differences (p≥0.05) between groups. 

Groups Parameters Time Control G. Fat G. Fat + rosuvastatin G. Fat + Senna Mekki G. 

Glucose (mg/dl) 0 
±25.5  7.1 

a A 

1.7±  25.8 

b A 

1.1±  27.1 

b A 

1.7  ±27.6  

a A 

Glucose (mg/dl) After 60 days 
 ±20.2  7.1 

a B 

0.7±  61.1 

a A 

 ±61.0  1.5 

a A 

0.7 ±20.0  

a B 

 

Discussion 

Blood parameters: The current study indicated that the studied 

levels of all WBC, RBC, Hb concentration, platelets, and 

packed cells volume) in the control group did not significantly 

differ (p≤0.05) between the two treatment times (at time zero 

and 60 days of the experiment), while the results of the 

current study showed that treating rabbits with a diet 

containing fat led to a significant decrease in (WBC, RBC, Hb 

concentration, platelets and packed cells volume) and that this 

decrease in blood components occurs when their loss is 

greater than their production (8), and that the lack of RBC is 

reflected on the concentration of Hb in the blood and its level 

decreases [9] and due to the presence of a positive significant 

correlation coefficient between each of RBC and the 

concentration of Hb and PCV, we notice a decrease in the 

three parameters and our results agreed with [10] who revealed 

that blood cells can be exposed to lysis as a result of exposure 

to oxidative stress by treating rabbits with a diet containing fat 

which indicated to the formation of deposits called Heinz 

bodies inside the RBC, which helps to degrade them and thus 

reduce their number in the bloodstream [11]. The results we 

obtained differed with [10], which showed that an increase in 

the level of fats in the blood will lead to an increase in the 

level of RBC and an increase in the concentration of 

hemoglobin and the average volume of cells due to the high 

viscosity caused by fatty substances in the serum. As for the 

results of the group Dosed and treated with rosuvastatin, the 

results were in agreement with what [12] mentioned regarding 

the lack of effect of statin drugs on the rate of hemoglobin 

concentration in terms of its ability to reduce but that 

sometimes it may increase the rate of hemoglobin 

concentration due to the acidic nature of the drug that lowers 
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the pH of the blood But he did not address in his study the 

effect of the drug on the rate of RBC and corpuscular volume, 

and the results also agreed with [13] who showed the ability of 

statin drugs to increase the value of the (total number of white 

blood cells, red blood cells, hemoglobin concentration, and 

packed cells volume) in the blood after interruption of 

cholesterol synthesis through inhibition of the enzyme HMG 

(hydroxymethyl glutaryl coenzyme) which it is necessary in 

the synthesis process and activation circulation cycle. [14] 

indicated that the use of rosuvastatin leads to a decrease in the 

level of white blood cells due to the role that this drug plays 

in reducing the secretion of C-Active Protein through its 

effect on the reduction of the enzyme HMG-CoA, which 

plays an critical role in the production of cholesterol in the 

liver. That is due to the similarity in patterns of molecular 

between rosuvastatin and the enzyme that replaces it. Thus, 

statins reduce the production of mevalonate, which is in the 

sequence is the second molecule that ends with the production 

of cholesterol. This is what we found in our current study. As 

for the group treated with an aqueous extract of senna makki, 

it was completely identical to the results mentioned by [51], 

who showed that senna makki because of its ability to 

enhance the body's immunity and has a protective factor, it 

will become more resistant to diseases and therefore the white 

cells will return to their normal proportions over time, as the 

results we obtained agreed with the study of [58], indicating 

that the senna makki compounds contain a high amount of 

antioxidants which prevent the decomposition of RBC and 

preserve their walls by preventing lipid peroxidation. Which 

is likely to be formed due to the presence of free radicals as 

these antioxidant compounds scavenge and analyze free 

radicals. Thus, the use of senna Makki, if used in moderate 

doses, contributes to the return of levels (RBC, Hb 

concentration, platelet count, and packed cells volume) to 

their normal state, and this is what we have reached in our 

current study, and as shown in Table No. (1). 

 

Levels of high-density lipoproteins in the studied group 

This study showed that the level of high-density lipoproteins 

in the control group did not significantly differ (p≤0.05) 

between the two treatment times (before and after 60 days) of 

the experiment and between the studied groups at time zero 

due to both groups eating the same diet without making any 

changes to them. While it was observed that high-density 

lipoproteins decreased when rabbits were treated with 

cholesterol, the reason for low HDL-chol may be because it 

works to reverse the transfer of cholesterol from tissues to 

liver tissues. Low HDL-chol is due to liver disease or high 

levels of cholesterol, triglycerides, and LDL-chol [52]. When 

the concentration of triglycerides and cholesterol increases in 

tissues and blood vessels, this leads to a reduction in the 

efficiency of HDL-chol in transporting cholesterol. Also, the 

oxidation of LDL and the demolition of internal cholesterol in 

the body leads to a decrement in the HDL level, which is 

significant for the process of transporting cholesterol and thus 

reducing its level in the blood vessels [56]. For the group that 

was treated with rosuvastatin, a significant decrease in the 

level of high-density lipoproteins was observed in the group 

treated with rosuvastatin at a time of 60 days compared to 

zero time. The results agreed with [19] who reported that statin 

compounds stimulate the secretion of different enzymes 

(proteolytic, amylolytic, and lipolytic), which helps in the 

digestion of nutrients in the gut, which in turn improves 

metabolic processes within the intestine which in turn helps 

the process of losing weight and returning high-density 

lipoproteins (HDL) to normal. It was also observed that there 

is a significant difference in the level of high-density 

lipoproteins in the group treated with senna mekki at times 

zero and 60 days and with the group treated with fat, while 

there is no significant difference between the level of high-

density lipoproteins in the group treated with senna mekki 

after the end of the experiment when compared with The 

control group, as this group was treated with the diet 

containing fat for thirty days and then used the aqueous 

extract of senna mekki, which led to decrease the level of 

high-density lipoproteins when compared with the fat-treated 

group and returning to its normal level when compared with 

the control group. Oue results that we obtained agreed with 

(20) showed that the extract of senna mekki contains 

antioxidant compounds that inhibit the synthesis of high-

density lipoproteins in the cells that synthesize it in the liver, 

as shown in Table No. (2). 

 

Levels of low-density lipoproteins in studied group: The 

current study indicated that the level of low-density 

lipoproteins in the control group did not differ significantly 

(p≤0.05) between the two treatment times (before the 

experiment and after 60 days of the experiment) and between 

the studied groups at time zero for each of the parameters due 

to the group eat the same diet without making any changes to 

them. Also, in the results of the current study, a significant 

increase in low-density lipoproteins was observed when 

cholesterol was treated in rabbits, as the role of LDL is known 

as a major transporter of cholesterol from the liver to tissues, 

which contains a high percentage of cholesterol and this 

increase leads to Arteriosclerosis [21] The increase in the level 

of LDL can be explained by the increase in the level of 

malondialdehyde (MDA) resulting from oxidative stress due 

to cholesterol intake, which is accompanied by an increase in 

the level of low-density lipoproteins in the blood serum 

because malondialdehyde works to oxidize lipoproteins Low 

density and converting it to the oxidized form [22]. The 

increase may be attributed to the oxidation of the high-density 

protein receptors [23]. The research indicates that MDA and 4-

Hydroxynenonal are the most involved in the oxidation of 

low-density lipoproteins and very low-density lipoproteins, 

which are due to the cause of atherosclerosis, or the reason 

may be attributed to the role of free radicals in oxidation Fats 

and their decomposition or the effect of stress and the increase 

of free radicals work to increase the oxidation of low-density 

lipoproteins, which will affect the cardiac and smooth 

muscles and will negatively affect the protein metabolism 

inside the cell. Thus, stress is responsible for causing chronic 

diseases such as atherosclerosis [24]. The results also agreed 

with [71] which showed that a fatty diet will have a significant 

impact on health in terms of cholesterol formation and an 

increase in the proportion of bad from of it and increase the 

level of triglycerides in the blood serum and plaque formation 

inside the arteries, which leads to impeding the flow of blood 

inside the vessels, which results in many diseases and [26] 

emphasized that statin drugs, if used for a long time it has the 

ability to reduce low-density and very low-density 

lipoproteins through Inhibition and reduction of the enzyme 

HMG-CoA, and this reduction will activate the protein factor 

so it is transferred from the endoplasmic reticulum to the 

Golgi apparatus, which will activate the receptors of these 

low-density proteins, especially VLDL and increasing the 

number of these receptors will eventually lead to the 

absorption and destruction of this protein and reduce the level 

of its presence as indicated by [27]. In the group that was 
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treated with senna makki, it was noted that the use of senna 

extract after the end of the experiment (30 treatment days) 

Contributed to return the level of low-density lipoproteins to 

normal when compared with the control group and with time 

zero from the start of the experiment. The results also agreed 

with [28], who showed the ability of the active substances in 

senna, antioxidants and flavonoids, and its content of cynarin 

and chlorogenic consisting of a mixture of quinic and caffeic 

acid, which are necessary to restore low-density lipoproteins 

to the normal level when compared with the control group as 

shown in Table (3). 

 

Levels of glucose in studied group: The current study 

indicated that the sugar level in the control group did not 

differ significantly (p≤0.05) between the two treatment times 

(before the experiment and after 60 days of the experiment) 

and between the studied groups at time zero for each of the 

parameters due to the group eating the same diet without 

making any changes to it, as it was noted. Treating rabbits 

with cholesterol led to a significant increase in glucose 

concentration, which may be due to the fact that oxidative 

stress affects epinephrine, which increase the blood sugar 

level by stimulating glycogenolytic enzymes, thus turning 

glycogen into glucose-6-phosphate (Glucos-6- phosphate) 

under the influence of the enzyme Glucos-6-phosphatase or 

due to an increase in oxygen and thus an increase in the active 

types of oxygen that attack the β-cells that secrete insulin, 

which leads to a defect in the function of these cells, which 

leads to a halt Consumption of glucose and stimulating the 

process of its formation and glycogenolysis [29]. It was also 

noted through this study that the use of rosuvastatin caused a 

significant increase in glucose level when compared with the 

control group after the end of the experiment for both groups 

due to effect of rosuvastatin on β-cells and causes decrease in 

the level of insulin which causes increase in the level of 

glucose. On the other hand, it causes increase in the level of 

glucose [30, 31] also indicated that the use of the aqueous extract 

of senna makki contributes to the return of the sugar level to 

normal and the reason for this is to restore and improve the 

insulin situation in the body and increase the consumption of 

carbohydrates through the activation of the amylase enzyme 

responsible for the destruction of carbohydrates, which 

contributes to reduce high blood sugar level, and this is what 

we found in our current study, and as shown in Table (4) 

 

Conclusion 

We conclude from this research that senna makki aqueous 
extract has preventive and therapeutic antioxidant properties, 

as evidenced by its decreased the harmful effects of 

rosuvastatin on the some physiological and biochemical 

parameters, as well as improvements in the state of oxidative 
stress, the level of fat in the blood and weight loss. 

 

Acknowledgement 
The authors would like to thanks the College of Veterinary 

Medicine, University of Tikrit for their assistance. 
 
Conflict of interest  
In this scientific work, there is no conflict of interest. 
 
References 

1. Walter U, Avrelija C. The role of functional foods, 

nutraceuticals, and food supplements in intestinal health. 

Nutrients. J Toxicol Environ Health. 2010;8:629-36. 

DOI: 10.1080/15287398109530097 

2. Jasim RF, Allwsh TA. Effect of plasma isolated Orexin-

A on the regulation of metabolites in male rats. Iraqi J 

Vet Sci. 2021;35(3):3:451-457. DOI: 

10.33899/ijvs.2020.127001.1429  

3. Salah BA, Sadoon HS. Histopathological and some 

biochemical effects of platinum drug on the liver and 

kidney of pregnant mice Musmusculus and their 

embryos. Iraqi J Vet Sci. 2021;35(2):291-300 . DOI: 

10.33899/ijvs.2020.126793.1382. 

4. Jukema JW, Cannon CP, Craen AJ, Westendorp RG, 

Trompet S. The controversies of statin therapy: weighing 

the evidence. Journal of the American College of 

Cardiology. 2013;60(10):875–81. PMID 22902202. 

doi:10.1016/j.jacc.2012.07.007. 

5. Richardson K, Schoen M, French B, Umscheid CA, 

Mitchell MD, Arnold SE, et al. Statins and cognitive 

function: a systematic review. Ann Intern Med. 2013; 

159(10):688–97. PMID 24247674. DOI:10.7326/0003-

4819-159-10-201311190-00007. 

6. Ishida T, Ohta M, Masanori N, Kami M, Kami H, 

Uchiyama R, et al. Distinct regulation of plasma LDL 

cholesterol by Eicosapentaenoic acid and 

docosahexaenoic acid in high fat diet-fed hamsters: 

Participation of cholesterol ester transfer protein and 

LDL receptor. PLEFA. 2013;88(4):281-288. DOI: 

10.1016/j.plefa.2013.01.001. 

7. Mbiantcha Kamanyi A, Teponno R, Tapondjou A, 

Watcho P, Nguelefack T, Analgesic J. Anti-Inflammatory 

Properties of Extracts from the Bulbils of Dioscorea 

bulbifera L. var sativa (Dioscoreaceae) in Mice and Rats. 

Evid Based Complement Alternat Med. 2014;2(11):12–

18. DOI: 10.1155/2011/912935. 

8. Al-Baker AA, Al-Kshab AA, Ismail HK, Ashwaq AH. 

Effect of silver nanoparticles on some blood parameters 

in rats. Iraqi J Vet Sci. 2020;34(2):389-395. DOI: 

10.33899/ijvs.2020.165812. 

9. Hassan AA, Jassim HM. Changes in some blood 

parameters in lactating female rats and their pups 

exposed to lead: Effects of vitamins C and E. Iraqi J Vet 

Sci. 2021;25(1):1-7. DOI: 10.33899/ ijvs.2011.5708. 

10. Mohri M, Abdollah E, Norouzian MA, Mohammad HB, 

Hesam AS. Parenteral selenium and vitamin E 

supplementation to lambs: Hematology, serum 

biochemistry, performance, and relationship with other 

trace elements. Biol Trace Elem Res. 2011;139:308-316. 

DOI: 10.1007/s12011-010-8659-4. 

11. Ashwaq AH, Rana AA. Effect of vitamin C and 

acetylsalicylic acid supplementation on some 

hematological value, heat shock protein 70 concentration 

and growth hormone level in broiler exposed to heat 

stress. Iraqi J Vet Sci. 2020;34(2):357-363. DOI: 

10.33899/ijvs.2019.125950.1195. 

12. Gotzsche PC. Muscular adverse effects are common with 

statins. BMJ. 2014;31(4):88-93. PMID 24920687. 

doi:10.1136/bmj.g3724. 

13. Taylor F, Huffman MD, Macedo AF, Moore TH, Burke 

M, Davey Smith G, et al. Statins for the primary 

prevention of cardiovascular disease. Cochrane Database 

Syst. Rev. 2016;16(9):232-239. CD004816. PMID 

23440795. DOI: 10.1002/14651858.CD004816.pub5. 

14. Abd TT, Jacobson TA. Statin-induced myopathy: A 

review and update. Expert opinion on drug safety. 

2015;10(3):373-387. PMID 21342078. 

DOI:10.1517/14740338.2011.540568. 

15. Khan NA. Antifungal activity of bioactive triterpenoid 

https://www.veterinarypaper.com/


 

~ 49 ~ 

International Journal of Veterinary Sciences and Animal Husbandry https://www.veterinarypaper.com 
saponin from the seeds of Cassia angustifolia. Nat. Prod. 

Res. 2016;23(5):128-133, DOI: 

10.1080/14786410802625279. 

16. Sedigheh A, Somayeh N, Alireza G, Gholamreza D, 

Alireza H. Efficiency of black cumin seeds on 

hematological factors in normal and 

hypercholesterolemic rabbits. ARYA Atherosclerosis 

Journal. 2016;7(4):146-150. DOI: 

10.1161/JAHA.113.000344. 
17. Rashid S. Comparative pharmacokinetic study of 

theaflavin in healthy and experimentally induced liver 

damage rabbits. Iraqi J Vet Sci.2019;33(2):235-242. Doi: 

10.33899/ijvs.2019.162962. 

18. Millar CL, Duclos Q, Blesso CN. Effects of dietary 

flavonoids on reverse cholesterol transport, HDL 

metabolism, and HDL function. Adv Nutr J 

2017;8(2):226-239. DOI: 10.3945/an. 116.014050. 

19. Kataoka Y, St John J, Wolski K, Uno K, Puri R, Tuzcu 

EM, et al. Atheroma progression in hypo responders to 

statin therapy. Arterioscler Thromb Vasc Biol. 

2015;35(4):990-995. DOI: 

10.1161/ATVBAHA.114.304477. 

20. Ajaiyeoba MS, Kim JK, Kwon DY, Park R. 

Anti‐adipogenic effects of senna mekki extract on the 

lipid droplet accumulation and the expression of 

transcription factor. Bio factors. 2018;22(1‐4):193-6. 

DOI: 10.1002/biof.5520220140. 

21. Nakamura YK, Read MH, Elias JW, Omaye ST. 

Oxidation of serum low-density lipoprotein (LDL) and 

antioxidant status in young and elderly humans. Arch 

Gerontology Geriatrics. 2016;42(3):265-76. DOI: 

10.1016/j.archger.2005.08.002. 

22. Su LJ, Zhang JH, Gomez H, Murugan R, Hong X, Xu D, 

et al. Reactive oxygen species-induced lipid peroxidation 

in apoptosis, autophagy and ferroptosis. Oxid Med Cell 

Longev. 2019;2019:50. DOI: 10.1155/2019/5080843. 

23. Zhang YX, Jiang ZY, Han SL, Li LY, Qiao F, Zhang 

ML, et al. Inhibition of intestinal lipases alleviates the 

adverse effects caused by a high-fat diet in Nile tilapia. 

Fish Phys Bioch. 2020;46(1):111-23 DOI. 

10.1007/s10695-019-00701-x. 

24. Obeagu EI. A review on free radicals and antioxidants. 

Int J Curr Res Med Sci. 2018;4(2);123-133. DOI: 

10.22192/ ijcrms.2018.04.02.019. 

25. Rachh PR, Rachh MR, Ghadiya, Modi DC, Patel MN. 

Antihyperlipidemia activity of Gymenma Syslvestrer. br. 

leaf extract on rats feed with high cholesterol diet. Inter J 

Pharma. 2010;6(2):138-141. DOI: 

10.3923/ijp.2010.138.14. 

26. Ko CW, Qu J, Black DD, Tso P. Regulation of intestinal 

lipid metabolism: current concepts and relevance to 

disease. Nat Rev Gastroenterol Hepatol. 2020;17(3):169-

83. DOI. 10.1038/s41575-019-0250-7. 

27. Yanai H, Yoshida H. Beneficial effects of adiponectin on 

glucose and lipid metabolism and atherosclerotic 

progression: Mechanisms and perspectives. Int J Mol Sci. 

2019;20(1190):1-25. DOI: 10.3390/ijms20051190. 

28. Al-Bajar SHA, Al- Akash MA, Ismail HKh. 

Experimental detection of antioxidant and atherogenic 

effects of grapes seeds extracts in rabbits. Iraqi J Vet Sci. 

2019;33(2):243-249. DOI: 10.33899/ijvs.2019.162881. 

29. Alizadeh AA, Rahmaninia F, Mohebbi H, Zakerkish M. 

Acute aerobic exercise and plasma levels of orexin a, 

insulin, glucose, and insulin resistance in males with type 

2 diabetes. Jundishapur J Health Sci. 2016;8(1):e32217. 

DOI: 10.17795/jjhs-32217. 

30. Asgary S, Solhpour A, Parkhideh S, Madani H, 

Mahzouni P, Kabiri N. Effect of hydroalcoholic extract 

of Hypericum perforatum on selected traditional and 

novel biochemical factors of cardiovascular diseases and 

atherosclerotic lesions in hypercholesterolemic rabbits: A 

comparison between the extract and lovastatin. J Pharm 

Bioallied Sci. 2018;4(3):212-218. DOI: 10.4103/0975-

7406.99044. 

31. Nanumala SK, Tulasi P, Sujitha E. In vitro anti-diabetic 

activity of seed extracts of Cassia auriculata and Cassia 

Angustifolia. European journal of experimental biology. 

2015;5(5):12-17. 

Doi:10.1161/CIRCOUTCOMES.111.000071. 

https://www.veterinarypaper.com/

