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ABSTRACT 
The aim of the current study was to evaluate the hypolipidemic effects of chloroformic extract from 
Vangueria infausta leaves in rats maintained on high cholesterol diet (HCD)-induced hyperlipidemia. 
The extract was orally given by intragastric tube at a low dose (125 mg/kg) and high dose (250 
mg/kg) once daily for 3 weeks. The administration of HCD resulted in a significant increase in the 
serum levels of TC, TG, LDL-C, V-LDL-C, atherogenic index (AI) value, hepatic MDA and a 
significant decline in HDL-C and liver GSH level as compared to their corresponding controls, P< 
0.05. The treatment with the lowest dose did not produce any significant change in the pattern of lipid 
profile, P> 0.05. While the highest dose of the extract revealed a significant decline in the serum TC, 
TG, LDL-C, V-LDL-C levels, atherogenic index (AI) value, hepatic MDA and a significant increase 
in HDL-C as well as liver GSH level as compared to HCD-treated rats, P< 0.05. In addition, the 
highest dose showed no significant difference in comparison with that the reference drug 
(Atorvastatin) used in this study. Moreover, histopathological examinations reinforced the 
biochemical data. In conclusion, the V. infausta extract was found to enjoy hypolipidemic activity in 
hyperlipidemic rats can be applied as a phytomedicine in the management of the cardiovascular 
diseases. 
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Introduction 

The profound role of hyperlipidemia, particularly hypercholesterolemia leading to 
cardiovascular diseases have been widely investigated in many previous studies (Binno, 2016). 
Hyperlipidemia is one of the commonest metabolic diseases in developed countries and has become a 
global epidemic at an alarming rate. According to WHO reports, hyperlipidemia is associated with 
more than 50% global prevalence of ischemic heart diseases (Mutangadura, 2004). 

The 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors-statins have 
been the choice of frontline treatment for controlling hypercholesterolemia over the past twenty years 
(Sehra et al., 2017). However, many recent reports have come up recently data achieved from clinical 
studies divulging the side effects of statins. Thus, there is necessity to search for safer drugs with lipid 
lowering and antioxidant activities with no side effects (Clarke et al., 2016). 

There has been an increasing interest in natural products and their importance in the 
conservation and improvement of fitness and wellness. The cholesterol-lowering effect of nutritive 
plants has been well investigated and numerous plants were revealed to be helpful in bringing down 
plasma cholesterol levels and encouraging safety profile (Choudhary et al., 2005). 

V. infausta Burch (family Rubiaceae) is a tree 2-7 meters tall, it is a member of the Rubiaceae 
family, has a worldwide distribution, grows well on Angola, Botswana, Kenya, Malawi, Mozambique, 
Namibia, Rwanda, South Africa, Swaziland, Tanzania, Uganda, Zambia and Zimbabwe and it is 
native to southern Africa and also East Africa, and Madagascar (Maroyi, 2018). Its fruits are eaten by 
both people and wild animals, whereas different parts of this plant have been used in traditional 
medicine for treatment of malaria, menstrual, uterine problems, wounds, and genital swellings among 
others (Chhabra et al., 1984). 

The antioxidant activity of methanol extract from V. infausta leaves has been investigated by 
(El-Tantawy et al., 2011). The extract revealed hepatoprotective and pancreatic protective effects. In 
the present study, we aimed to evaluate the hypolipidemic and antioxidative effects of chloroformic 
extract from V. infausta leaves in high-cholesterol diet-induced hyperlipidemia in male Wistar rats.  



Curr. Sci. Int., 9(3): 462-471, 2020 
EISSN: 2706-7920   ISSN: 2077-4435                                                   DOI: 10.36632/csi/2020.9.3.41 

463 

Materials and Methods 
 
1. Plant material and extraction 

Samples of V. infausta leaves were purchased from El-Zoharya Garden, Ministry of 
Agriculture, Cairo, Egypt. The fresh cut plants were allowed to dry in the drying room with active 
aeriation at ambient temperature and packed in paper bags. Dried plants were ground with sample mill 
and approximately (500 g of powder) in turn were extracted with the chloroform. The extract was 
evaporated to dryness under vacuum using a rotary. The procedure of soaking and evaporation was 
repeated until exhaustion of the plants powder, and then the remainders were combined and weighed. 

 
2. Phytochemical analysis of extract using GC-MS  

GC analysis: The analysis was achieved utilizing a GC (Agilent Technologies 7890A) 
interfaced with a mass selective detector (MSD, Agilent 7000) equipped with a polar Agilent HP-5ms 
(5%-phenyl methyl poly siloxane) capillary column (30 m × 0.25 mm i. d. and 0.25 μm film 
thickness).  

Helium (linear velocity of 1mL/min) was used as the carrier gas. The injector and detector 
temperatures were adjusted to 200º C and 250º C, respectively. Sample injection volume was 1 μL. 
The MS operating parameters were as follows: ionization potential 70 eV, interface temperature 250 
ºC, and acquisition mass range 50–800 (Santana et al., 2013). Identification of the components was 
accomplished by comparing their mass spectra and retention time with those of the genuine 
compounds and by computer cross-referencing with NIST and WILEY library in addition to 
comparison of the fragmentation pattern of the mass spectral data with reported values.  

 
3. Acute toxicity study 

Male Wistar rats weighing (120–150 g) were used for the acute toxicity study, and the LD50 of 
chloroformic extract from V. infausta leaves under investigation was determined according to the 
method described by Behrens and Karber (Behrens and Karber, 1970). It was found that the tested 
fraction was not mortal even at a dose of 2, 500 mg/kg and consequently both doses of 125 and 250 
mg/kg were selected for the study. 

 
4. Animals and experimental design 

Thirty male Wister albino rats weighing 150–200 g were used for this study. The animals were 
kept in a temperature (25±1 °C), humidity-controlled room, and a 12-h light–dark cycle (lights on at 
0600 hours). Rats were allowed free access to tap water and standard pellet diet. Dietary composition 
used AIN-76A rodent diet. High cholesterol diet (HCD) composed of standard diet containing 4 % 
cholesterol, 20% hydrogenated vegetable oil ml 0.25% cholic acid. 

The institutional animal ethics committee approved all experimental protocols under the number 
4/211/2017. The animals were classified into 5 groups, each of the six as follows: 

 
Control (C): Rats were kept on standard pellet diet.  
High cholesterol diet treated rats (HCD): Rats were kept on HCD containing 4 % cholesterol, 20% 
hydrogenated vegetable oil ml 0.25% cholic acid for 8 weeks (El-Tantawy et al. 2015). 
HCD+ low dose of chloroformic extract (HCD+LDCE): rats with HCD were orally administered 
125 mg/kg of chloroformic extract by stomach tube once daily for a period of 3 weeks.  
HCD+ high dose of chloroformic extract (HCD+HDCE): rats with HCD were orally administered 
250 mg/kg of chloroformic extract by stomach tube once daily for a period of 3 weeks).  
HCD+ Atorvastatin (reference drug10 mg/ kg) (HCD+A): rats with HCD were orally administered 
10 mg/kg of Atorvastatin by stomach tube once daily for a period of 3 weeks (Ahmed et al. 2019). 
 
5. Biochemical assay 

On day 22, the rats were sacrificed by cervical decapitation under mild anesthesia. Animals 
were fasted overnight, blood samples were withdrawn from the retro-orbital vein using a glass 
capillary tube. The blood samples allowed to coagulate and then centrifuged at 3500 rpm for 15 min. 
The separated sera samples were used for the evaluation of alanine transaminase (ALT), aspartate 
transaminase (AST), albumin, total protein, urea and creatinine using commercial kits from 
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Biodiagnostic, Cairo, Egypt. In addition, triglycerides (TG), total cholesterol (TC), high density-
lipoprotein cholesterol (HDL-C) levels were estimated using commercial kits purchased from 
(Biodiagnostic, Cairo, Egypt). Low density lipoprotein (LDL-C) is calculated according to the 
equation; LDL-C= TC-HDL-C-TG/5 (Friedewald et al., 1972). Atherogenic index (AI) was calculated 
from the equation: AI = (TC-HDL-C)/HDL-C. Very Low density lipoprotein (VLDL-C) was 
calculated by dividing TG/5.  

 
6. Preparation of liver homogenate for determination of GSH and MDA 

The liver was excised, accurately weighed and homogenized in ice-saline to prepare a 10% 
(w/v) tissue homogenate. The homogenate was used for the evaluation of glutathione (GSH) and 
malondialdehyde (MDA) levels. Level of GSH in liver tissue was estimated by the method of 
(Ellman, 1959) using 5, 5′-dithiobis-(2-nitrobenzoate) at 412 nm. MDA, a stable product of lipid 
peroxidation was measured by method of (Ohkawa et al., 1979). Shortly, 0.5 ml of homogenate was 
mixed with 2.5 ml of 20% trichloroacetic acid and centrifuged at 3000 rpm for 10 min. The 
supernatant was decanted and the precipitate was washed once with 0.05M sulphuric acid and then 3 
ml of 0.2 g/dl thiobarbituric acid reagent was added to the precipitate. The mixture was boiled in a 
water bath for 30 min. After cooling by putting in a cold water, the subsequent chromogen was 
removed with 4 ml of n-butyl alcohol. The organic phase was separated by centrifugation at 3500 rpm 
for 15 min and absorbance was recorded at wavelength of 530 nm.  
   
7. Histopathological assessment 

Liver tissues from all groups were dissected out rapidly, washed with cold saline, and fixed in 
10% neutral buffered formalin, dehydrated with 50–100% ethanol solutions, and embedded in 
paraffin. Sections (4-5µ) were cut and stained with hematoxylin–eosin. 
 
Statistical analysis 

Results are expressed as mean ±S.E. for each group. Statistical analysis was performed using 
SPSS 18.0 for Windows (Chicago, IL, USA). For multiple comparisons, one-way analysis of variance 
(ANOVA) was used. In cases where ANOVA showed significant differences, post hoc analysis was 
performed followed by Tukey's multiple comparison test. P < 0.05 considered significant.       
 
Results 
 
1. Phytochemical investigations of V. infausta chloroformic extract 

GC analysis of the chloroform extract from V. infausta identified 21 compounds and many 
classes of compounds were detected. Polyunsaturated fatty acids: were one of the most abundant 
category of identified compounds as they accounted for 37.74 %. The main compound was Cis-
Vaccenic acid (22.91%). Saturated fatty acids, accounting for 30.25 %, was the second main class and 
the major compound was palmitic acid, which represented 7.31 %. In addition, triterpenes, 
hydrocarbons, and oxygenated compounds accounted for 22.03 %, 8.82%, and 1.16 % respectively, 
Table (1). Chromatograms of the compounds and their retention times are presented in Fig (1).  

 
2. Effect of V. infausta extract treatment on serum lipid profile 

Administration of HCD to rats caused a significant increase in TC, TG, LDL-C, V- LDL-C 
levels, AI value and a significant decline in HDL-C concentration as compared to their corresponding 
control animals, P < 0.05. Treatment of HCD with a low dose of V. infausta extract revealed a 
significant decrease (P < 0.05) in the levels TC, TG only and showed insignificant change in the 
values of the remaining parameters in comparison with that of HCD-treated rats, P > 0.05. 
Concerning the treatment with the high dose of the extract as well as reference drug (Atorvastatin), 
both of them produced a significant decrease in TC, TG, LDL-C, V- LDL-C, levels, AI value and a 
significant rise in HDL-C level when compared to that of HCD-treated animals, P < 0.05. Both of the 
high dose of the extract and the reference displayed significant changes as compared to that of the low 
dose, P < 0.05. No significant difference could be detected between the high dose of the extract as 
well as the reference drug, P > 0.05, Table (2).  
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Table 1: Chemical composition of chloroformic extract from Vangueria infausta subjected to GC 
analysis 

No. RT(min) Compound name Area sum % 
1 10.4 β-Ionone, methyl* 0.25 
2 10.93 Dodecanoic acid** 0.8 
3 11.97 Methyl tetradecanoate** 0.27 
4 12.39 Myristic acid** 1.42 
5 12.47 Myristic acid, ethyl ester** 1.89 
6 12.88 Phytol* 0.91 
7 13.03 Neophytadiene*** 0.99 
8 13.15 1-Octadecyne*** 4.02 
9 13.4 Palmitic acid, methyl ester** 7.31 
10 13.7 Palmitic acid** 6.74 
11 14.48 Oleic acid, methyl ester**** 6.27 
12 14.6 Methyl stearate** 1.54 
13 14.8 Cis-Vaccenic acid**** 22.91 
14 15.06 Arachidic acid** 7.08 
15 16.32 cis-13-Octadecenoic acid**** 8.56 
16 16.55 Stearic acid, butyl ester** 2.42 
17 18.8 Lignoceric acid** 0.78 
18 19.19 Nonacosane*** 1.14 
19 20.66 Hepatacosane*** 0.98 
20 22 Squalene***** 22.03 
21 22.95 Hexatriacontane*** 1.69 

*Oxygenated compounds: 1.16 % 
**Saturated fatty acids: 30.25 % 
***Hydrocarbons: 8.82% 
****Omega fatty acids: 37.74 % 
*****Triterpene: 22.03 % 

 

 
Fig. 1: GC-MS chromatograms of different identified compounds in chloroformic extract from 

Vangueria infausta leaves. 
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Table 2: Serum lipid profile in C, HCD, HCD+LDCE, HCD+HDCE and HCD+ A- treated groups 

Group 
TG 

(mg/dl) 
TC 

(mg/dl) 
HDL-C 
(mg/dl) 

LDL-C 
(mg/dl) 

VLDL-C 
(mg/dl) 

AI 

C 
48.40 ± 

2.01 
60.60 ± 

1.96 
27.60 ± 

1.74 
27.75 ± 

0.94 
9.68 ± 

0.4 
1.33± 
0.14 

HCD 
86.66 ± 

2.6 a 
112.0 ± 

5.5 a 
19.50 ± 

1.04a 
68.60 ± 

3.8 a 
17.50± 

0.4 a 
4.76 ± 
0.22a 

HCD + LDCE 
70.0 ± 
2.34 ab 

90.33 ± 
2.6 ab 

18.0 ± 
1.11a 

60.20 ± 
2.5 a 

15.20± 
1.34 a 

4.12±  
0.29a 

HCD + HDCE 
57.20 ± 
3.30 bc 

68.80± 
2.99bc 

25.40 ± 
1.80bc 

28.75 ± 
2.01 bc 

11.44± 
0.65 bc 

1.53± 
0.09bc 

HCD + A 
54.80 ± 
2.68 bc 

63.20 ± 
2.4 bc 

27.60 ± 
1.35bc 

27.00 ± 
3.51 bc 

10.88± 
0.49 bc 

1.42± 
0.16bc 

Results are expressed as mean ± S.E. 
aP<0.05:Significantly different from control group. 
bP<0.05:Significantly different from HCD treated group. 
cP<0.05:Significantly different from HCD+LDCE treated group. 

 
C: Control 
HCD: High cholesterol diet, HCD+LDCE: High cholesterol diet+ low dose of chloroformic extract 
HCD+HDCE: High cholesterol diet+ high dose of chloroformic extract , HCD+A: High cholesterol diet+ Atorvastatin 

 
3. Effect of V. infausta extract treatment on serum Albumin, total proteins, ALT, AST, urea and 
creatinine, liver GSH and MDA 

Administration of HCD showed a significant increase in the serum AST activity, liver MDA 
and a decline in the liver GSH level in comparison with that of their matching control group, P < 0.05. 
Both doses of V. infausta extract as well as the reference drug treatment caused a significant decrease 
in the serum AST activity as compared to that of HCD-treated group, P < 0.05. While the high dose of 
the extract and the reference drug produced a significant decline in the liver MDA level and a 
significant increase in liver GSH when compared to that of HCD-treated rats, P < 0.05, Neither HCD 
nor extract as well as the reference drug had no effect on the serum albumin, total proteins, ALT, urea 
and creatinine, Table (3).  
 
Table 3: Serum ALT, AST, albumin, urea and creatinine in C, HCD, HCD+LDCE, HCD+HDCE and 
HCD+ A-treated groups 

Group 
Albumin 

(g/dl) 

Total 
proteins 

(g/dl) 

ALT 
(U/L) 

AST 
(U/L) 

Urea 
(mg/dl) 

Creatinine 
(mg/dl) 

Liver 
GSH 

(nmol/mg 
protein) 

Liver 
MDA 

(nmol/g 
tissue) 

C 
4.64 ± 

0.1 
6.64 ± 
0.15 

32.60 ± 
1.5 

48.20 
±1.65 

39.40 ± 
1.69 

0.67 
±0.03 

51.60 ± 
1.69 

6.02 ± 
0.28 

HCD 
4.30 

±0.13 
6.12 ± 
0.14 

37.80 ± 
2.32 

56.20 ± 
2.57a 

47.00 ± 
3.65 

0.80 
±0.03 

37.20 
±2.12 a 

7.58 
±0.28 a 

HCD + LDCE 
4.40 

±0.16 
6.08 ± 
0.14 

40.75 ± 
2.48 

53.40 ± 
3.07b 

47.80 
±2.78 

0.80 
±0.02 

37.80 ± 
2.47 a 

6.98 ± 
0.35 a 

HCD + HDCE 
4.70 ± 
0.09 

6.36 ± 
0.1 

36.80 ± 
1.27 

48.20 ± 
1.06 b 

42.00 ± 
1.92 

0.70 ± 
0.04 

45.00 
±1.92abc 

6.18 ± 
0.36 b 

HCD+A 
4.38 ± 
0.15 

6.22 ± 
0.11 

33.60 ± 
2.24 

49.40 ± 
2.15 b 

40.20 ± 
2.84 

0.63 ± 
0.04 

48.20 
±1.59bc 

5.92 ± 
0.37 b 

Results are expressed as mean ± S.E. 
aP<0.05:Significantly different from control group. 
bP<0.05:Significantly different from HCD treated group. 
cP<0.05:Significantly different from HCD+LDCE treated group.  
 
C: Control 
HCD: High cholesterol diet, HCD+LDCE: High cholesterol diet+ low dose of chloroformic extract 
HCD+HDCE: High cholesterol diet+ high dose of chloroformic extract 
HCD+A: High cholesterol diet+ Atorvastatin 
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4. Histopathological investigation: 
In control group, liver showing the normal histological structure of hepatic lobule from central 

vein and hepatocytes arranged in hepatic cords, Fig 2 a. On the other hand, in HCD treated rats, liver 
showing fatty change (Steatosis) of hepatocytes, congestion of central vein and fatty change of 
sporadic hepatocytes, cytoplasmic vacuolization of hepatocytes and congestion of hepatic sinusoids 
and portal infiltration with inflammatory cells, Fig 2 bandc. Regarding, HCD+ Low dose displaying 
congestion of central vein and fatty change of sporadic hepatocytes, Fig (2d). While in HCD + high 
dose, the liver showing no histopathological alterations and normal histological structure of hepatic 
lobule, Fig 2 e. While liver in HCD + A, revealing slight congestion of central vein and activation of 
Kupffer cells, Fig (2f). Severity of histopathological alterations in liver of different experimental 
groups are summarized in Table (4). 
 

 
Fig. 2: Photomicrographs of liver tissue stained with (HE x400) a: In normal control; liver showing 
the normal histological structure of hepatic lobule from central vein and hepatocytes arranged in 
hepatic cords, bandc: HCD treated rats, liver showing fatty change (Steatosis) of hepatocytes, 
congestion of central vein , fatty change of sporadic hepatocytes, cytoplasmic vacuolization of 
hepatocytes, congestion of hepatic sinusoids and portal infiltration with inflammatory cells, d: HCD 
treated with low dose of chloroformic extract, showing congestion of central vein and fatty change of 
sporadic hepatocytes, e: HCD treated with high dose of chloroformic extract, the liver showing no 
histopathological alterations and normal histological structure of hepatic lobule, f: HCD treated with 
Atorvastatin (Reference drug) liver showing slight congestion of central vein and activation of 
Kupffer cells. 
 
Table 4: Severity of histopathological alterations in liver of different experimental groups. 
Histopathological lesion C HCD HCD+ LDCE HCD+ HDCE HCD+ A 
Kupffer cells activation 0 1 1 0 1 
Congestion of central vein and sinusoids 0 2 2 0 2 
Cytoplasmic vacuolization of hepatocytes 0 2 0 0 0 
Fatty change of hepatocytes 0 2 1 0 0 
Portal infiltration with inflammatory cells 0 2 0 0 0 
C:control, HCD: high cholesterol diet, HCD+ LDCE: high cholesterol diet + 125 mg/kg of chloroformic fraction, 
HCD+ HDCE: high cholesterol diet + 250 mg/kg of chloroformic extract, HCD+A: high cholesterol diet 
+Atorvastatin 
(0): no change, (1) mild change, (2) moderate change, (3) severe change 
C: Control 
HCD: High cholesterol diet, HCD+LDCE: High cholesterol diet+ low dose of chloroformic extract 
HCD+HDCE: High cholesterol diet+ high dose of chloroformic extract, HCD+A: High cholesterol diet+ Atorvastatin 
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Discussion 
 

Statins are 3-hydroxy-3- methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors 
described by physicians to control hyperlipidemia and also for the prevention of coronary heart 
diseases. However, the therapeutic efficacy of the statins has been examined by many investigators 
with its prolonged use. Atorvastatin is the most commonly used HMG-CoA inhibitor to control or 
manage hyperlipidemia. Though, many previous investigations have reported several adverse effects 
such as liver toxicity and myopathy with the extended usage of atorvastatin (Choudhary et al., 2005). 
Therefore, the usage of plant and their products with medicinal importance has gained attention 
recently which are safe and effective (Choudhary et al., 2005). 

The present work showed that feeding of rats with HCD for 8 weeks revealed a significant rise 
in plasma TG, TC and LDL-C accompanied by a significant decline in HDL-C level. It has been 
reported that an increase in dietary cholesterol intake in animals led to hypercholesterolemia. The 
treatment with the highest dose of the extract caused a normalization of the lipid profile pattern. This 
indicating a hypolipidemic activity of the chloroformic extract from V. infausta leaves. The activity of 
the extract showed no significant difference in comparison with that of the reference drug 
(Atorvastatin). 

The results of the current study revealed that the V. infausta chloroformic extract contains 
saturated fatty acids (30.25%), omega fatty acids (polyunsaturated fatty acids) (37.74%), triterpene 
(22.03%), hydrocarbons (8.82%), and oxygenated compounds (1.16 %), Table (1). 
It has been reported that oils and specific fatty acids from plants are shown to provide medicinal 
benefits like antioxidant, anti-cholesterol, anti-hyperlipidemic and other activities for human beings 
(Zapolska, 2015). 

Among the compounds that are exist in V. infausta chloroformic extract are triperpenes 
(represent 22.03 %, Table1); they have been reported to exert their hypolipidemic effects through 
reduction of serum cholesterol and triglyceride while raising the levels of HDL-c. In addition, 
ingestion of plant sterol and their esters has been reported to not only lower intestinal cholesterol 
absorption but decreased blood levels of the atherogenic LDL-c as well (Sudhahar et al., 2007, Brown 
et al., 2010).  

Squalene is an example of triterpenes that identified in our work (Table1); it has been reported 
that supplementation of the diet with squalene can reduce cholesterol and triglyceride levels in 
animals (Kelly, 1999). This explains that the hypolipidemic activity of V. infausta extract in the 
current study may be attributed to the presence of triterpenes. 

Moreover, in our work the hypolipidemic effects of V. infausta chloroformic extract could be 
attributed to the occurrence of oleic acid, (Table1) which is classified as a monounsaturated omega-9 
fatty acid. In the last years, several studies described the involvement of olive oil to general health, 
partly due to its high oleic acid content (Panagiotakos et al., 2009, Terés et al., 2008, Bersamin et al., 
2008) that was revealed to cause a reduction in cholesterol levels, and atherogenesis risk (Drosos and 
Moutsopoulos, 1995, Besler and Grimble 1995, Yaqoob, 1998, Mulrooney and Grimble, 1993). In 
addition, it has been reported that the potential of oleic acid to ameliorate cardiovascular risks may be 
associated to an improvement of serum lipoprotein profile (HDL-to-LDL) in patients with 
hypercholesterolemia (Zambón et al. 2000, Bemelmans et al., 2002).  

Besides, another identified compound is the vaccenic acid (Table1), an omega-7 fatty acid, is 
found in Sea Buckthorn (Hippophae rhamnoides) oil. Trans-11 vaccenic acid [VA; 18:1(n-9)] is a 
positional and geometric isomer of oleic acid and is the precursor to conjugated linoleic acid in 
humans (Precht and Molkentin, 1999). Wang et al. reported that vaccenic acid supplementation leads 
to a significantly decreased the circulating plasma triglyceride concentration in JCR: LA-cp rats, an 
established rodent model of metabolic syndrome. Thus, it has been proposed that vaccenic acid may 
have a substantial hypotriglyceridemic benefits under conditions of dyslipidemia (Wang et al., 2008).  
Another class of identified compounds in this study is the oxygenated one, which comprises acyclic 
diterpene alcohol called phytol. It has been reported that phytol exhibits antioxidant activity through 
reduction of MDA formation and restored the depleted GSH content. Additionally, an alternative 
probability is that the increase in GSH levels could be secondary to a decrease in free radical 
production (Silva et al., 2014). 
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In the present work, HCD-treated rats (Fig 2 bandc) liver showing fatty change (steatosis) of 
hepatocytes, congestion of central vein, fatty change of sporadic hepatocytes, cytoplasmic 
vacuolization of hepatocytes, congestion of hepatic sinusoids and portal infiltration with inflammatory 
cells. While in case of the treatment of HCD- animals with a high dose of the extract, the liver 
showing no histopathological alterations and normal histological structure of hepatic lobule, Fig (2 e). 
The absence of other histopathological lesions that further emphasized the biochemical consequences 
in the present study. The histopathological findings reinstated the membrane stabilizing, antioxidant, 
and anti-inflammatory potential of the high dose of extract. Hence, the chloroform extract can be 
considered as a therapeutic asset due to the reclamation of endogenous antioxidants and also via the 
supply of exogenous antioxidants in the form of triterpene (squalene) 22.03 %, Table (1). Squalene 
has been reported to own antioxidant properties. In vitro experimental evidence shows that squalene is 
a highly effective oxygen-scavenging agent. Following to oxidative stress as in case of sunlight 
exposure, squalene works as an efficient quencher of singlet oxygen and inhibits the corresponding 
lipid peroxidation at the human skin surface (Saint‐Leger et al., 1986). Also, it has been reported that 
squalene is not particularly susceptible to peroxidation and is stable against attacks by peroxide 
radicals, suggesting that the chain reaction of lipid peroxidation is unlikely to be propagated with 
sufficient concentrations of squalene exist on the human skin surface (Kohno et al., 1995). On the 
other hand, Aioi et al., (1995) studied the effects of squalene on superoxide anion (O2

-) production in 
rats in order to elucidate the mechanism whereby this compound reduces erythema produced by 1% 
lauroylsarcosine (LS) ointment. LS in concentrations of 200~400 μg/mL instigated obvious 
production of O2

- from cultured keratinocytes and peritoneal exudate leukocytes. O2
- was significantly 

diminished by the addition of squalene at a concentration of 100 μg/mL (Aioi et al., 1995).  
 
Conclusion 

The present work revealed the anti-hyperlipidemic effect of the chloroformic extracts from V. 
infausta leaves. These findings provide some biochemical basis for the use of the V. infausta extract 
against hyperlipidemia. Further studies are required to explore the mechanism of the active 
components in the extract. 
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