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Abstract 

Background: Coronary artery diseases (CAD) are among the most challenging diseases in this era; improper 

dietary habits and sedentary lifestyles are considered as foundation stones for metabolic disorders, including 

hyperlipidemia, the leading cause of CAD and hypertension. This study was designed to study the dose-

dependent effect of ginseng on high-fat diet induced hyperlipidemia in animal models. 

Methodology: This experimental study was conducted at Dow University of Health Sciences, including 50 

male Albino Wistar rats. The rats were randomly divided into 5 groups of 10 animals each. Group 1 was on a 

normal balanced diet; group 2 was on a high fat diet (HFD), group 3 was on HFD plus ginsenoside 100 mg/kg 

body wt, group 4 was on HFD plus ginsenoside 200 mg/kg body wt, group 5 was on HFD plus ginsenoside 

400 mg/kg body wt. Animals were sacrificed after 12 weeks; blood was drawn then sent to DDRRL for lipid 

profile.  

Results: The results revealed that HFD increases body fats, weight increases from initial weight to 27.53% in 

obese control group 2 while after treating with ginsenoside weight reduced to 11.6%. Lipids levels in the 

blood; in the obese control group, mean triglyceride level increases from 45 mg/dl to 128.50 mg/dl, mean 

cholesterol level from 56.3 mg/dl to 106.2 mg/dl, and low-density lipoprotein (LDL) is increased from 6 to 

11.9 mg/dl. While concurrent administration of ginseng root extract (ginsenoside) reduces the Lipid levels in 

blood according to the dosage of ginseng root extract, the mean triglyceride level in group 4 is reduced to 

46.10 mg/dl from 128.50 mg/dl. The mean cholesterol level in group 4 is reduced to 400 mg/dl from 106.2 

mg/dl. LDL is reduced in group 4 to 7.5 mg/dl from 11.9 mg/dl.   

Conclusion: This study provides evidence that ginsenoside has an anti-hyperlipidemic effect, so it might 

help prevent CAD.  
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Introduction 

This is the era of a sedentary lifestyle; people 

depend on junk food that is deep-fried and 

processed, have no time for exercise, and mostly 

use vehicles for traveling instead of walking or 

cycling. These are related to the fatty deposition in 

the body around the waist, arteries, liver, 

abdominal viscera, and muscles, defined as 

obesity1. Obesity is the major cause of metabolic 

syndromes like Diabetes mellitus, hypertension, 

and coronary artery disease2. Obesity is also a root 

cause of multiple risk factors like hyperglycemia, 

hyperlipidemia, reactive oxygen species (ROS), and 

exosome3. 

 

Hyperlipidemia or abnormal fat depositions are the 

recognized cause of coronary artery disease 

leading to myocardial infarction4. It is also a risk 

factor for hypertension leading to heart failure and 

cerebral artery disease leading to stroke5. There is 

a correlation of obesity with decrease adiponectin 

leading to fatty accumulation and plaque 

formation in blood vessels6.  

 

Obesity often increases insulin resistance7, which 

impairs glucose transport from blood to the cells. 

Increased glucose levels in the blood but decrease 

at cellular levels causes peripheral lipolysis, 

triglyceride synthesis, and hepatic uptake of fatty 

acids resulting in non-alcoholic fatty liver disease8. 

Abnormal intrahepatic fat deposition disturbs its 

metabolism and causes dyslipidemia due to an 

imbalance between uptake and storage of very 

low-density lipoproteins (VLDL)9. An increase in 

triglyceride and VLDL makes plaque with calcium 

inside the arterial lumen, narrowing the diameter 

of vessels10. In the case of coronary arteries, lack of 

oxygenated blood to cardiac muscles (ischemia) 

resulting in necrosis (Myocardial infarction)11. 

 

The present study was designed to provide 

prevention against coronary artery disease 

occurred by fatty deposition in coronary arteries by 

reducing fat contents in blood including (TG), 

cholesterol, Low-density lipoprotein (LDL), Very 

low-density lipoproteins (VLDL) by a herb named 

Ginseng, which is easily found in Asia12. A 

glycosylated saponin acts through AMPK 

(Adenosine monophosphate kinase) on pancreases 

to increase insulin sensitivity13. It directly decreases 

leptin level and body fats14. Ginseng-induced 

appetite suppression has been reported when it 

acts on the hypothalamus 15; it also improves 

insulin-receptor sensitivity by improving 

mitochondrial functions in skeletal muscles16. 

 

Methodology  

This experimental study included 50 male albino 

Wistar rats weighing 100-150 gm were purchased 

from the Animal House of Dow University of Health 

Sciences, Ojha Campus, Karachi. Rats were 

randomly divided into five groups of 10 animals 

each. Group 1 was on a balanced diet; Group 2 was 

on a high fat diet (HFD), Group 3 was on HFD with 

ginseng root extract 100 mg/Kg body wt, Group 4 

was on HFD with ginseng root extract 300 mg/Kg 

body weight and group 5 was on HFD with ginseng 

root extract 400 mg/Kg body weight. The dose of 

the drug was calculated as mg/Kg/ml of their body 

weight. A protocol of a total of 12 weeks was 

followed. During this period, weekly weight was 

noted, and after 12 weeks, final weight was noted, 

blood was collected through the cardiac puncture, 

and lipid profiles were estimated in DDRRL (Dow 

diagnostic research and reference laboratory). 

 

Preparation of high-fat diet & ginseng root 

extract 

A fatty diet was prepared in its kitchen by mixing 

beef tallow, cheese, and butter with a normal 

standard rodent diet. Ginseng root extract was 

prepared in the laboratory of IBBPS (institute of 

biological, biochemical, and pharmaceutical 

sciences) DUHS. 

 

The data was analyzed on SPSS version 20.0. 

ANOVA test was applied to evaluate the 

significance of the groups. Post Hoc Dunnette t-

test was applied for comparing the groups. A p-

value < 0.05 was considered significant. 

 

Results  

This experimental research work comprises 5 

groups. Each has 10 animals; initial weights were 

measured before starting their experimental diet, 
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then weekly, and finally, after the 12th week of 

study, i.e., the final weight. 

 

Mean Initial weight was measured as 123 mg, then 

high fat diet was started in all 4 groups except the 

1st one (control), weight increased to 236 mg from 

123 mg. Then treatment with ginseng root extract 

was provided in different doses, and final weight 

was measured; in group 3, it was 211 mg, 192 mg in 

group 4, and 171 mg in group 5.  

 

The difference between their initial and final weight 

was obtained as the weight changed in groups. 

There was a significant increase in weight in the 

obese group, while with the use of ginseng root 

extract, weight and fat contents were reduced in a 

dose-dependent manner. Group 5 was given 

ginseng root extract in the potency of 400 mg/dl; 

the weight was reduced to nearly normal (171 mg). 

 

Fatty meal digestion, absorption, and accumulation 

result in weight gain. Fats are deposited in the liver 

as fat droplets altering its metabolic functions, 

acting on insulin receptors causing insulin 

resistance, storing fats in muscles and the 

abdomen (Visceral fats). Free fatty acids, 

chylomicrons, TG and cholesterol, are also floating 

in blood. This experiment demonstrated the 

preventive effect of ginsenoside in animals taking 

a high-fat diet. The tables and graph revealed the 

fact that it reduces body weight by decreasing 

absorption of fats, increasing insulin sensitivity, and 

increasing mitochondrial biogenesis. 

 

Table 1: Difference between the measured parameters in the studied groups after administration of 

ginseng root extract (ginsenoside).  

 

Groups 
Mean Weight Triglyceride Cholesterol LDL 

Mean±SD 

Group 1 23.20±7.11 45.60±3.06 56.30±4.71 6.80±1.22 

Group 2 118.30±6.46 128.50±36.02b 106.20±6.97b 11.90±1.66b 

Group 3 79.00±21.48 184.30±50.70ab 81.10±10.26ab 9.60±1.17ab 

Group 4 58.00±18.89 179.40±40.06ab 76.90±10.60ab 8.30±1.15a 

Group 5 36.70±12.48 46.10±4.22a 62.60±6.23ab 7.50±1.35a 
aMean values were significantly different from group 2. 
bMean values were significantly different from group 1. 

 

Plasma Triglyceride (TG) levels 

The mean TG level in group 1 was found to be 45.6 

mg/dl while in the obese group is found to be 

128.50 mg/dl, then treated with ginseng root 

extract in doses of 100 mg/kg of body weight, 200 

mg/kg of body weight and 400 mg/kg of body 

weight. After 6 weeks, these groups were sacrificed, 

and blood was sent for TG levels. Mean TG level 

was measured in group 3 as 184.30 mg/dl, group 4 

was 179.40 mg/dl, and group 5 was 46.0 mg/dl. TG 

is found to be elevated in animals on a fatty diet, 

but ginseng reduces its levels by acting through 

AMPK activity. TG level of group 5 (HFD+ 

ginsenoside 400 mg/kg) reaches the TG levels of 

the control group.  

 

 

Plasma cholesterol levels 

The cholesterol level in the control group, which is 

on a balanced diet, was found to be 56.3 mg/dl. 

HFD was given to groups 2, 3, 4, and 5 for 6 weeks; 

group 2, which was obese control, had a 

cholesterol level of 106.2 mg/dl (p=0.0001). Then in 

groups 3, 4, and 5, ginseng root extract was giving 

in different doses for 6 weeks and finally sacrificed, 

and the mean cholesterol level was measured as 81 

mg/dl, 76.0 mg/dl, and 62.60 mg/dl. By taking a 

high-fat diet, cholesterol level was found to be 

increased in the obese model, while ginsenoside 

reduces its levels in treated groups depending 

upon the dose of ginsenoside. 
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Plasma low-density lipoprotein (LDL) levels 

LDL was measured in the control group after 6 

weeks of a normal balanced diet, then HFD was 

giving for further 6 weeks, and LDL was measured, 

which was increased from 6 to 11.90 mg/dl. Ginseng 

root extract was administered orally for 6 weeks in 

doses of 100 mg/kg body weight, 200 mg/kg body 

weight, 400 mg/kg body weight. LDL levels were 

reduced to 81 mg/dl in group 3, 76 mg/dl in group 

4, and 62 mg/dl in group 5. Then post HOC 

Dunnette t-test was applied; it showed a significant 

increase in LDL level from group 1 to group 2, a 

significant reduction between group 2 and group 

5. 

Discussion 

This preclinical study demonstrates that high-fat 

diet induced obesity and hyperlipidemia are the 

major biomarkers for predicting coronary artery 

diseases. Coronary artery disease is a challenge for 

this era; not only old persons but youngsters and 

adults also become victims of it17. Many researchers 

demonstrated that a high carbohydrate diet causes 

obesity and its outcomes, but this study focused on 

junk food or deep-fried food as the cause of 

increased lipids and weight gain.   

 

Ginseng was used in herbal medicine and Chinese 

traditional medicine for centuries. In allopathic, it 

should be introduced. It can be used as a vegetable 

in a routine diet as it is safe for humans18. 

 

The blockage of the coronary artery is usually by 

plaque which is formed by free-floating lipids, 

triglycerides, and low-density lipoproteins with 

calcium and other minerals19. Due to the narrowing 

of the artery lumen, blood cannot reach the distal 

area resulting in a lack of oxygen and nutrient 

supply to that area, causing ischemia, then fibrosis, 

and lastly, infarction20.  

 

Scientists found a negative correlation between 

LDL and cholesterol with coronary artery disease21. 

Our results were in contradiction as we found a 

significant rise in LDL levels with cholesterol levels. 

This experiment was performed on male rats of 

weight 100 -150 were chosen due to their 

similarities with humans also used by other 

researchers22.  

 

Results of the present study revealed that a high-

fat diet increases excessive fat deposition in the 

body, resulting in weight gain or obesity, which was 

reported earlier23. Similarly, this was observed in 

animals taking a high-fat diet24. According to many 

researchers, obesity itself is the predictor of CAD25. 

Ginsenoside is a glycosylated saponin found in the 

roots of a ginseng plant. Although leaves, fruits, 

and flowers also have saponins but roots are more 

potent26. 

 

Ginseng reduces serum lipid in this study in favor 

of study with the difference is that they reduce 

atherosclerosis using ginseng and exercise27. 

Limitations of this study included constraint of time 

and funding as it's research related to degree 

requirements. While the strength includes the use 

of Ginseng as a preventive measure for 

cardiovascular disorders. Ginseng is low-cost and 

easily available. 

 

Conclusion 

The study concludes that the use of Ginseng might 

prevent coronary heart diseases. The contribution 

of a high-fat diet in developing obesity and 

enhancing lipid levels, resulting in coronary artery 

diseases. Ginseng, in our study, reduces the LDL, 

TG, and cholesterol levels and also prevents the 

initiation of fat deposition in coronary arteries.  
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