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A B S T R A C T 
 

Objective: To evaluate antihyperlipidemic effect of red onion on poloxamer 407 induced hyperlipidemia in wistar albino rats. 

Methods: Hyperlipidemia was induced by intraperitoneal injection of poloxamer-407 (P-407) at a dose of 1.0g/kg body weight in 
wistar albino rats. Drug treatments were done by oral gavage for 21 days. At the end of the study, animals were kept fasted over 

night and then blood samples were collected. The serum total cholesterol (TC), triglycerides (TG), and High density lipoprotein 
(HDL) were measured while low density lipoprotein (LDL) and very low density lipoprotein (VLDL) were calculated by Friedewald 
formula and atherogenic index was also calculated. 

Results:  From the present investigation, it was observed that ethanolic extract of red onion have shown significant reduction in 

serum cholesterol, triglyceride and lipoprotein levels and increase in HDL level in P-407 induced hyperlipidemia.  

Conclusion: The findings in this study revealed the effectiveness of ethanolic extract of red onion against hyperlipidemic 
activity. 
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INTRODUCTION: 

yperlipidemia is also termed as acquired 

hyperlipoproteinemia; high blood triglycerides; 

high blood cholesterol; high cholesterol; high 

triglycerides; hyperlipidemia etc. 
1.
 It is an elevation of one 

or more of the plasma lipids, including triglycerides, 

cholesterol, cholesterol esters and phospholipids etc. 
2
. It is 

also described by elevation of serum total cholesterol and 

low density and very low-density lipoprotein cholesterol 

and decreased high-density lipoprotein levels 
3–6

. Number 

of  clinical trials have verified that increase in plasma total 

cholesterol (TC) and triglycerides (TG) levels are 

implicated in the development of atherosclerosis 
2
. It is also 

one of the important risk factor for developing 

cardiovascular diseases (CVDs) 
4,7,8

. Principal CVDs 

associated with hyperlipidemia are hypertension, ischemic 

heart diseases, stroke, coronary heart diseases (CHDs) and 

atherosclerosis. They account for almost 80% of the burden 

of CVD in both developed and developing countries. A 

20% decrease in blood cholesterol level can reduce about 

31% of CHD incidence, and 33% of its mortality rate 
9
. 

Because of all these risks associated with hyperlipidemia, 

treatment is often recommended for people with 

hyperlipidemia 
10

. 

Effective treatment of hyperlipidemia includes dietary 

modifications and medications. There are number of 

antihyperlipidemic agents available in the market but they 

show certain side-effects and contraindications 
10

. Statins 

are the first-line drugs for treatment of hyperlipidemia 

which act by inhibiting 3-hydroxy-3-methyl-glutaryl-

H 
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coenzyme A (HMGCoA) reductase. However, statins have 

some adverse effects including rhabdomyolysis and 

derangements in hepatic function. Fibrates are used as 

second-line drugs for the treatment of dyslipidemia which 

acts by activating peroxisome proliferator-activated 

receptor alpha. However, fibrates shows adverse effects 

like allergic reactions, nausea, diarrhea etc. Nicotinic acid 

is also used to treat hyperlipidemia. However, it causes 

flushing, nausea, vomiting, diarrhea, anorexia like side-

effects. Ezetimibe and bile acid sequestrants shows 

hypolipidemic effect by decreasing intestinal cholesterol 

absorption; but these drugs are associated with increased 

gastrointestinal adverse events and also affect the 

absorption of other biologically important substances 
11

. An 

herbal treatment for hyperlipidemia has no side effects and 

is relatively less costly, locally available 
4
. Hence, people 

are more interested towards traditional medicinal plants due 

to their natural origin, safe and non-toxic nature 
12

. 

Red onion (Allium cepa L.) is the most widely cultivated 

species of the genus Allium. The portion of the plant 

commonly used is the bulb, utilized as a food ingredient to 

give flavour and aroma to a large variety of dishes 
13

. Red 

onion has been reported to contain flavonoids, phenols, 

tannins, triterpenoids, cardiac glycosides, saponin and 

steroid phytochemicals 
14

. It also contains Quercetin, 

cycloalliin, S-methyl-L-cysteine, S-propyl-L-cysteine 

sulfoxide, dimethyl trisulfide, S-methyl-L-cysteine 

sulfoxide etc. Literature survey indicates that red onion 

possesses anti-diabetic 
15

, Anti-Obesity 
16

, Hepatoprotective 
17

, Antidepressant 
18

, Analgesic 
19

, Anti-inflammatory 
19

 

and antimicrobial activity etc 
14

. Therefore, the present 

investigation was undertaken to evaluate hypolipidemic 

effect of ethanolic extract of red onion in poloxamer 407 

induced hyperlipidemic rats which has not been previously 

reported. It is our belief that this investigation will take us 

another step forward in our quest to understand the 

mechanism of action of red onion in prevention and 

treatment of arteriosclerosis and heart related diseases. 

MATERIALS AND METHODS: 

Drugs & chemical 

Poloxamer 407 was acquired from Emcure Pharmaceuticals 

Ltd Pune. Atorvastatin (Lipvas 20, cipla ltd.) was 

purchased in a tablet form at strength 20 mg. All other 

chemicals and reagents used were of analytical grade and 

procured from approved chemical suppliers. The total 

cholesterol (TC), triglycerides (TG) and high-density 

lipoprotein (HDL) were measured with the help of 

commercial kits. 

Collection and extraction of plant material 

Fresh red onions were purchased from a local market, 

satara and were identified by a botanist. They were washed 

with tap water and then cut into medium pieces. The 

chopped onions were then blended. The blended onion (200 

g) then macerated in 2000 ml ethanol and allowed to stand 

for a period of 72 h. It was filtered using Whatman filter 

paper (No. 1). The filtrate was concentrated at 40℃ in a 

water bath for complete dryness. Crude extract obtained 

was stored at 4℃ for further use 
20

. 

Experimental animals 

The complete experiment was carried out using 36 wistar 

albino rats of either sex weighing 150 -200g. The study 

protocol was approved by Institutional Animal Ethics 

Committee (IAEC) of YSPM, Satara. The animals were 

procured from registered breeder and acquainted in the 

quarantine area for one week. Animals were housed in 

clean polypropylene cages in a controlled room temperature 

22℃ ± 2℃, relative humidity of 50 ± 15% and 12 hr dark/ 

12 hr light cycle at our Institution’s animal house and 

allowed to acclimatize for two weeks. The animals were fed 

with standard pellet diet and water ad libitum. Animals 

were maintained as per Committee for the Purpose of 

Control and Supervision of Experiments on Animals 

Guidelines. 

Preparation of standard drug 

 Atorvastatin tablets were crushed into powder, dissolved in 

distilled water at dose 10mg/kg b. w. and administered 

orally ad libitum 
9,21

. 

Induction of hyperlipidaemia  

Poloxamer 407 dissolved in cold distilled water at dose 

1.0g/kg b. w. and introduced intraperitoneally. All syringes 

were placed on ice prior to P-407 administration to 

maintain the polymer in a mobile viscous state during the 

injection 
9,21

. 

Experimental design 

A total 36 wistar albino rats of either sex were randomly 

divided into 6 groups containing 6 animals in each group. 

Group 1 (Normal control) did not receive any treatment 

apart from vehicle 10ml/kg b. w. /day for 21 days. Group 2 

(Hyperlipidemic control) were induced with 1.0g/kg b. w. 

dose of P-407 without treatment 
22

. Group 3 (Standard 

control) were induced with 1.0g/kg dose of P-407 and 

treated with atorvastatin at a dose of 10mg/kg b. w. /day for 

21 days. Group 4, 5 and 6 were induced with 1.0g/kg dose 

of P-407 and treated with test drug at dose 200 (low), 300 

(medium) and 400 (high) mg/kg b. w. /day for 21 days 

respectively 
21

.  

Blood Sample Collection 

At end of the experimental period, animals were kept fasted 

over night and anaesthetized with diethyl ether. Blood 

samples were collected serially by retro orbital puncture. 

The blood was allowed to clot for 30 min at room 

temperature then serum was separated by centrifugation 

and used for lipid analysis. 

Evaluation parameters 

Body weight 

Body weight were recorded on the first day of treatment of 

all groups and final body weight were taken at the end of 

treatment of all groups to calculate changes between the 

initial and final body weight of animal throughout the 

study. 

Biochemical parameters 

The resulting serum was analyzed for serum TC and TG by 

Quinoneimine dye absorption method at 505 nm 
23

 and 

HDL by precipitation with phosphotungstic acid and 

Magnesium chloride 
24

.  
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Very low density lipoprotein cholesterol (VLDL-C) was 

calculated as 
11,25,12

: 

VLDL = TG/5. 

 Low density lipoprotein cholesterol (LDL-C) levels were 

calculated using Friedewald’s formula 
25

:  

LDL = TC - HDL - TG/5  

The atherogenic index (A.I.) was calculated using the 

following formula 
26

:  

(A.I.) = LOG (TG/HDL)  

 

Liver histopathology 

The fixed specimens of liver were processed by washing 

through running tap water, dehydration through ascending 

grades of alcohol, clearing through xylene and embedding 

completely with in paraffin into blocks. The serial sections 

of not exceeding 3 mm thickness were cut using microtome 

and were mounted on polylysine coated slides, 

deparaffinised using xylene, rehydrated and stained with 

hematoxylin and eosin, dehydrated, cleared and mounted 

on DPX under glass cover slips. The slides were then 

observed under light microscope which was connected to a 

camera to capture images. 

Statistical analysis  

The results were expressed as Mean ± SEM (n=6). The 

statistical analysis was carried out with Graph pad prism 

5.0 software. The data was statistically analyzed using one-

way ANOVA followed by Tukey’s multiple comparison 

tests and p< 0.05 was considered to be statistically 

significant. 

RESULTS & DISCUSSION 

RESULTS 

Yield of the extract 

The yield of the extract was found to be 3.7%. Further 

preliminary phytochemical screening revealed the presence 

of flavonoids, saponins, phenol, diterpenes, triterpenes, 

alkaloids, phytosterol and proteins. 

Body weight 

Effect of administration of ethanolic extract of red onion on 

body weight of experimental animals has been shown in 

table 1. When compared with normal control group, 

negative control group and all test group animals showed 

significant (p<0.001) increase in body weight but standard 

control group animals do not show any significant changes 

in body weight. Furthermore, Standard control group and 

test II and III group animals showed significant (p<0.001) 

reduction in body weight, whereas test I group showed 

significant (p<0.05) reduction in body weight as compared 

to negative control group.  

 

Table 1: Effect of ethanolic extract of red onion on body weight of P-407 induced hyperlipidemia in experimental animals. 

Sr. 

No. 

Experimental group Initial body weight (gm) Final body weight (gm) Change in body weight (gm) 

1 Normal control 166.6 ± 1.186 169.4 ± 1.622 4.642 ± 1.284 

2 Negative control 170.30 ± 3.963 183.8 ± 1.126 c 

 

13.45 ± 1.098 

3 Standard control 168.9 ± 2.032 171.6 ± 1.287 r 5.33 ± 1.305 

4 Test I (200mg/kg) 170.74 ± 2.889 180.3 ± 1.425cpz 

 

9.615 ± 1.491 

5 Test II (300mg/kg) 168.75 ± 2.067 177.4 ± 0.689crz 
 

8.03 ± 1.56 

6 Test III (400mg/kg) 169.15 ± 1.833 175.5 ± 0.872crx 

 

7.28 ± 1.046 

     Normal control: distilled water; Negative control: Poloxamer 407; Standard control: Atorvastatin; Test I: ROEE (200mg/kg);  

     Test II: ROEE (300mg/kg); Test III: ROEE (400mg/kg). 
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Graph 1: Effect of ethanolic extract of Red Onion on body weight (gm)

cpz

  

Values represented mean ± SEM; n=6; Analysis was performed using one way ANOVA followed by Tukey’s multiple comparison test; p value less than 

0.05 was considered as statistically significant. a<0.05, b<0.01, c<0.001; Data compared with normal control; p<0.05, q<0.01, r<0.001 Data compared 
with negative control; x<0.05, y<0.01, z<0.001 Data compared with standard control (by one way ANOVA followed by Tukey’s mult iple comparison 

test) 

Serum lipid profile 

Poloxamer 407 administration developed acute 

hyperlipidemia in rats by significantly increasing the level 

of total cholesterol, triglycerides, lipoproteins and 

decreasing HDL level as compared to normal control 

group.
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Table 2: Effect of ethanolic extract of red onion on serum lipid profile of P-407 induced hyperlipidemia in experimental animals. 

Sr. 

No. 

Experimental group TC (mg/dL) Triglyceride (mg/dL) HDL (mg/dL) LDL (mg/dL) VLDL (mg/dL) Atherogenic index 

1 Normal control 158.3 ± 2.934 105.0 ± 2.061 45.00 ± 1.773 92.25 ± 3.382 21.00 ± 0.4522 0.3691 ± 0.01367 

2 Negative control 323.0 ± 7.431 c 207.4 ± 5.259 c 23.08 ± 0.740 c 258.4 ± 6.506 c 41.48 ± 1.052 c 0.9541 ± 0.01793 c 

3 Standard control 186.7 ± 3.669 br 128.80 ± 3.560 ar 38.02 ± 1.003 
br 

123.0 ± 3.420 
cr 

25.76 ± 0.7119 ar 0.5298 ± 0.02173 cr 

4 Test I (200mg/kg)  275.6 ± 6.107 crz 185.7 ± 6.401 cpz 28.96 ± 0.879 
cpz 

209.5 ± 5.120 
crz 

37.15 ± 1.280 cpz 0.8067 ± 0.01864 crz 

5 Test II (300mg/kg) 234.3 ± 3.614 crz 166.3 ± 5.921 crz 30.57 ± 1.386 
cqy 

170.40 ± 2.324 
crz 

33.26 ± 1.184 crz 0.7364 ± 0.01412 crz 

6 Test III (400mg/kg) 207.8 ± 4.021 crx 150.9 ± 3.912 crx 31.55 ± 1.218 
cry 

146.1 ± 4.276 
crx 

30.18 ± 0.782 crx 0.6805 ± 0.01656 crz 

Normal control: distilled water; Negative control: Poloxamer 407; Standard control: Atorvastatin; Test I: ROEE (200mg/kg); Test II: ROEE (300mg/kg); 

Test III: ROEE (400mg/kg). 

Effect of ethanolic extract of red onion on Total 

cholesterol  

Table 2 shows that the ethanolic extract of red onion has 

significantly affected the level of total cholesterol in 

hyperlipidemic rats. The results found that the negative 

control group showed significant (p<0.001) increase in the 

level of TC as compared to normal control group. Whereas 

standard control, test I, test II and test III groups showed 

significant (p<0.001) reduction in TC level when compared 

with negative control group.  
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Graph 2: Effect of ethanolic extract of Red Onion on Total cholesterol (mg/dL)

 

Values represented mean ± SEM; n=6; Analysis was performed using one way ANOVA followed by Tukey’s multiple comparison test; p value less than 

0.05 was considered as statistically significant. a<0.05, b<0.01, c<0.001; Data compared with normal control; p<0.05, q<0.01, r<0.001 Data compared 
with negative control; x<0.05, y<0.01, z<0.001 Data compared with standard control (by one way ANOVA followed by Tukey’s multiple comparison 

test). 

Effect of ethanolic extract of red onion on Triglycerides  

The mean values for triglyceride level are given in table 2. 

Negative control group showed significantly (p<0.001) 

increased level of triglycerides as compared to normal 

control group. Standard control, test II and test III group 

showed significant (p<0.001) reduction and test I group 

showed significant (p<0.05) reduction in the level of 

triglycerides as compared to negative control group.
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Graph 3: Effect of ethanolic extract of Red Onion on triglycerides (mg/dL)

 

Values represented mean ± SEM; n=6; Analysis was performed using one way ANOVA followed by Tukey’s multiple comparison test; p value less than 

0.05 was considered as statistically significant. a<0.05, b<0.01, c<0.001; Data compared with normal control; p<0.05, q<0.01, r<0.001 Data compared 
with negative control; x<0.05, y<0.01, z<0.001 Data compared with standard control (by one way ANOVA followed by Tukey’s multiple comparison 

test). 

Effect of ethanolic extract of red onion on HDL  

According to the data presented in table 2, the negative 

control group showed significant (p<0.001) decrease in the 

level of HDL as compared to normal control group. 

Whereas significant increase in the level of HDL was 

observed in standard control (p<0.001), test I (p<0.05), test 
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II (p<0.01) and test III (p<0.001) group when compared with negative control group. 
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Graph 4: Effect of ethanolic extract of Red Onion on HDL (mg/dL)

   

Values represented mean ± SEM; n=6; Analysis was performed using one way ANOVA followed by Tukey’s multiple comparison test; p value less than 
0.05 was considered as statistically significant. a<0.05, b<0.01, c<0.001; Data compared with normal control; p<0.05, q<0.01, r<0.001 Data compared 

with negative control; x<0.05, y<0.01, z<0.001 Data compared with standard control (by one way ANOVA followed by Tukey’s mult iple comparison 

test). 

Effect of ethanolic extract of red onion on LDL  

The mean values for LDL levels in normal and 

hyperlipidemic groups are given in table 2. When compared 

with normal control group negative control group showed 

significant (p<0.001) increase in the LDL level. While as 

compared to negative control group the standard control, 

test I, II and III group showed significant (p<0.001) 

decrease in LDL level. 

  

       

Values represented mean ± SEM; n=6; Analysis was performed using one way ANOVA followed by Tukey’s multiple comparison test; p value less than 

0.05 was considered as statistically significant. a<0.05, b<0.01, c<0.001; Data compared with normal control; p<0.05, q<0.01, r<0.001 Data compared 
with negative control; x<0.05, y<0.01, z<0.001 Data compared with standard control (by one way ANOVA followed by Tukey’s mult iple comparison 

test). 

Effect of ethanolic extract of red onion on VLDL 

Table 2 illustrated that the level of VLDL in different 

treatment groups was considerably affected. The negative 

control group showed significant (p<0.001) increase in the 

level of VLDL as compared to normal control group. 

Whereas test I group showed (p<0.05) and standard control, 

test II and III showed (p<0.001) significant reduction in 

VLDL level as compared to negative control group.
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Graph 6: Effect of ethanolic extract of Red Onion on VLDL (mg/dL)

 

Values represented mean ± SEM; n=6; Analysis was performed using one way ANOVA followed by Tukey’s multiple comparison test; p value less than 
0.05 was considered as statistically significant. a<0.05, b<0.01, c<0.001; Data compared with normal control; p<0.05, q<0.01, r<0.001 Data compared 

with negative control; x<0.05, y<0.01, z<0.001 Data compared with standard control (by one way ANOVA followed by Tukey’s mult iple comparison 

test). 

Effect of ethanolic extract of red onion on Atherogenic 

index 

According to the data presented in table 2 the negative 

control group showed significant (p<0.001) increase in the 

atherogenic index as compared to normal control group. 

Whereas standard control and all test groups showed 

significant (p<0.001) reduction in atherogenic index as 

compared to negative control group. 
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Graph 7: Effect of ethanolic extract of Red Onion on atherogenic index

 

Values represented mean ± SEM; n=6; Analysis was performed using one way ANOVA followed by Tukey’s multiple comparison test; p value less than 

0.05 was considered as statistically significant. a<0.05, b<0.01, c<0.001; Data compared with normal control; p<0.05, q<0.01, r<0.001 Data compared 

with negative control; x<0.05, y<0.01, z<0.001 Data compared with standard control (by one way ANOVA followed by Tukey’s multiple comparison 
test). 

Histopathological changes 

Histopathology of the liver for normal control, negative control and test III group were carried out  

Histopathological observation of liver in normal control group 

The normal control group animals showed normal hepatocyte architecture such as healthy nucleus and parenchymal 

structure [Fig.1 (a) & (b)].  

 



Kadam et al                                                                        Asian  Journal of Pharmaceutical Research and Development. 2021; 9(4): 52-62 

ISSN: 2320-4850                                                                                        [58]                                                                            CODEN (USA): AJPRHS 

 

Figure 1 (a): Liver section (100X) of normal control group showing normal hepatocytes 

 

Figure 1 (b): Liver section (400X) of normal control group showing normal hepatocytes 

Histopathological observation of liver in negative control group 

As compared to normal control group the negative control group animals showed fatty changes, altered hepatocyte 

architecture along with necrosis, congestion and leucocytic infiltration [Fig.2 (a) & (b)]. 

 

Fig 2 (a). Liver section (100X) of negative control group showing necrosis (Black arrow), congestion (red arrow) and leucocytic infiltration (blue arrow) 
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Figure 2 (b). Liver section (400X) of negative control group showing necrosis (Black arrow), congestion (red arrow) and leucocytic infiltration (blue 

arrow) 

 

Histopathological observation of liver in test III group 

When compared with negative control group the test III group animals has reduced fatty changes and restored the 

hepatocytes near to the normal group [Fig.3 (a) & (b)].  

 

Figure 3 (a): Liver section (100X) of test III group showing necrosis (Black arrow), congestion (red arrow) and leucocytic infiltration (blue arrow) 

 

Figure 3 (b): Liver section (400X) of test III group showing necrosis (Black arrow), congestion (red arrow) and leucocytic infiltration (blue arrow) 
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DISCUSSION 

Lipids are organic compounds which are water insoluble 

but soluble in organic solvents. Lipids perform number of 

functions such as chemical messengers, storage and 

provision of energy, maintenance of temperature and 

membrane lipid layer formation. Hyperlipidemia is nothing 

but abnormally elevated level of lipids such as total 

cholesterol (TC), triglyceride (TG) and lipoproteins 
26

. 

Diseases associated with hyperlipidemia  are  major risk 

factors for development of cardiovascular diseases (CVD) 
27

. Hyperlipidemia is risk factor for onset and progression 

of atherosclerosis 
28,29

 viz high risk factor in development 

of coronary heart diseases  
26

. Hence prevention or 

treatment of such disorders can be achieved by targeting the 

causative hyperlipidemia 
27

. 

P – 407 induced hyperlipidemia is one of the animal model 

used for the evaluation of antihyperlipidemic activity of 

drug. It was harmless to membranes of cells, in earlier 

studies it was used effectively to induce hyperlipidemia.  

Poloxamer 407, a non-ionic synthetic copolymer surfactant 

commonly known used to induce hyperlipidemia in small 

laboratory animals within 24 h through i. p. injection. Due 

to its rapid onset, convenience, reproducibility, and lack of 

undesirable toxicity, P-407 was used in this study to induce 

hyperlipidemia in animals 
11,30

. A single injection of P-407 

caused elevations of serum cholesterol and triglyceride 

levels in rats. P-407 induced hyperlipidemia via alterations 

in activity of 3-hydroxy-3- methylglutaryl-CoA (HMG-

CoA) reductase, lipoprotein lipase (LPL), lecithin 

cholesterol acyltransferase (LCAT), cholesteryl ester 

transfer protein (CETP), hepatic lipase (HL) and lipoprotein 

lipase (LPL). P-407 directly inhibits the capillary (heparin 

releasable) LPL and HL, and it indirectly increases the 

biologic activity of CETP and LCAT 
9,31

. 

In our analysis, there was marked increase in the level of 

total cholesterol, triglycerides, LDL,VLDL, AI and 

decrease in the level of HDL in negative control group as 

compared to normal control group (Table 2) confirming 

that i.p. injection of P-407 has induced hyperlipidemia 

experimentally 
9
. Red Onion ethanolic extract (200mg/kg, 

300mg/kg and 400mg/kg) significantly decreased the 

increased level of total cholesterol, triglycerides, 

LDL,VLDL, AI and increased the level of HDL after 

treatment suggest the ameliorative potential of Red Onion.  

In our analysis the body weight gain of different groups of 

rats showed that negative control group animals showed the 

significant increase in the body weight as compared to 

normal control group animals. After treatment with 

standard and test drug the body weight decreased 

significantly. 

In this study, the significant elevation of TC concentration 

was achieved by the indirect stimulation of HMG CoA 

reductase by an intraperitoneal (i.p) injection of P-407 
26

. 

Hence the hypocholesterolemic effect of red onion 

ethanolic extract could be due to decreased activity of 

hepatic HMG CoA reductase, stimulation of Cholesterol-7-

alpha-hydroxylase, which converts cholesterol into bile 

acids. It could also be due to the presence of saponins, a 

phytochemical which forms insoluble complexes with 

cholesterol or their bile salt precursor, thus making them 

unavailable for absorption. The results obtained in our 

analysis conform to earlier report that polyphenols 

possesses antilipidemic activity 
9,26

. Besides, the standard 

drug (Atorvastatin) used in this study inhibits HMG CoA 

reductase, viz a rate limiting enzyme in the biosynthesis of 

cholesterol 
26

. 

In our analysis, elevation in TG concentration after P-407 

i.p. injection results primarily from an inhibition of TG 

degradation, P-407 directly inhibits capillary lipoprotein 

lipase (LPL) enzyme which is responsible for plasma TG 

hydrolysis and its clearance from the circulation 
11,26

. The 

Red Onion ethanolic extract could have reduced TG levels 

by either activating lipoprotein lipase enzyme which 

hydrolyses the triglyceride into fatty acid hence decreasing 

triglyceride levels or by inhibiting lipolysis so that fatty 

acids do not get converted to triglyceride 
11, 12, 26

. 

HDL act as cholesterol scavengers, they transport excess 

cholesterol and cholesterol esters from the blood and 

peripheral tissues back to the liver where it is broken down 

to bile acids. It plays a crucial role in reducing blood and 

peripheral cholesterol concentrations and inhibits formation 

of atherosclerotic plaque in the aorta therefore known as the 

protective cholesterol or Good cholesterol 
26

. The present 

study indicates significant elevation in HDL concentration 

by the standard drug and ROEE. This could possibly be due 

to increasing activity of lecithin-cholesterol acyl transferase 

(LCAT), an enzyme which is responsible for incorporating 

free cholesterol into HDL there by promoting reverse 

cholesterol transport and competitively inhibiting the 

uptake of LDL-c by endothelial cells. 

LDL (low density lipoprotein) transports cholesterol to the 

body cells. It transports near 60-70% of total cholesterol to 

the body cells. Therefore, an increase in TC level 

accordingly increases LDL-c 
26

. LDL is referred as the most 

dangerous among the serum lipids, and the oxidation of 

LDL-c leads to its increased penetration of arterial walls. 

The increased LDL-c levels play a vital role in the 

development of atherosclerotic lesions that progress from 

fatty streaks to ulcerated plaques. Therefore, serum LDL 

levels are used as the basis for initiating and monitoring the 

treatment of patients with elevated blood cholesterol levels 
9
. In the present study, ROEE shows marked reduction in 

LDL levels (Table 2). This result could be due to the 

presence of phenolics, a phytochemical which may work by 

increasing LDL receptors densities in the liver binding to 

apolipoprotein B thereby making liver cells more efficient 

to remove LDL from circulation 
26

. 

Very low density lipoproteins (VLDLs) are secreted from 

the liver. They contain large amount of triglycerides. As it 

eventually gets converted into LDL and causes buildup of 

cholesterol on the walls of arteries it is categorized as a 

type of bad cholesterol 
32

. The present study indicates 

significant decrease in VLDL concentration by the ROEE. 

This effect could probably be due to the inhibition of 

triglyceride and possibly fatty acid synthesis by phenolic 

constituents of red onion. Atherogenic risk predictor index 

log (TG/HDL-c) has been considered as the most accurate 

in determining the extent of atherosclerosis and the risk of 

myocardial infarction. The present study showed that the 

Red Onion ethanolic extract has significantly reduced 
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atherogenic index as compared to negative control group. 

The results suggest the anti-atherogenic potential of Red 

Onion ethanolic extract and hence, reducing the 

development of coronary atherosclerosis 
26

. 

Histopathology study of liver was also carried out to check 

fatty changes, necrosis of hepatocytes, congestion and 

leucocytic infiltration. The histopathological report of 

negative control group animals showed the development of 

fatty changes, necrosis of hepatocytes, congestion and 

leucocytic infiltration while the histopathological report of 

normal control group animals did not show any fatty 

changes. Whereas the group of animals treated with ROEE 

(400mg/kg) restored hepatocytes near to normal control 

group. 

CONCLUSION 

In conclusion, the present study has demonstrated that 

ethanolic extract of Red Onion has antihyperlipidemic 

effect in Poloxamer 407 induced hyperlipidemia. Red 

Onion ethanolic extract has showed dose dependent 

activities on body weight, various serum lipids and 

atherogenic index. Furthermore the better activities has 

revealed by the ROEE at dose of 400mg/kg. Utilizing this 

model, Red Onion ethanolic extract was shown to be 

effective in significantly lowering total cholesterol, 

triglycerides, LDL, VLDL and increasing HDL cholesterol 

levels; also decreasing atherogenic index; thus it can be 

used in the treatment and/or prevention of cardiovascular 

diseases. 
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