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Background: Atherosclerosis is a complex disease that is associated with a variety of etiologic factors such as hyperlipidemia and 
inflammation. Aloe vera (Liliaceae family) has been used traditionally as an anti-inflammatory drug. The aims of this survey were to 
define the beneficial effects of Aloe vera leaf gel on some of the atherosclerosis risk factors, and also fatty streak formation in hyper-
cholesterolemic rabbits. Materials ans Methods: 32 white male rabbits were randomly divided into four experimental groups (n = 8, 
each). During the study, the animals had a standard diet (control group), high cholesterol diet (HC group), high cholesterol diet with 
Aloe vera leaf gel (3.2%v/v) (HC+ Aloe group) and Aloe vera leaf gel (Aloe group) for 30 days. Fasting blood samples were col-
lected from all animals at the beginning and end of the study. Then total cholesterol (TC), fasting blood sugar (FBS), triglyceride 
(TG) and CRP were measured before and after experimental periods. By the end of the study, the aortas were removed and investi-
gated for atherosclerosis plaque formation. Results: Significant differences were observed in TC and CRP levels of the high-
cholesterol diet with Aloe vera and the high-cholesterol diet alone (p < 0.05). The formation of fatty streaks in the aorta was also sig-
nificantly lower in the same animals under the influence of dietary Aloe vera(p < 0.05). The control and Aloe group did not show 
any evidence of atherosclerosis. No significant difference was found between the groups in TG and FBS. Conclusions: The data 
suggests that Aloe vera has beneficial effects on the prevention of fatty streak development; it may reduce the development of athe-
rosclerosis through modification of risk factors. However, further studies are needed to understand the mechanisms whereby this 
plant exerts its anti-atherosclerotic effects. 
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INTRODUCTION 
 

Evidence have shown that inflammation plays an es-
sential role in the development, progression, and out-
come of atherosclerosis.[1]Many studies have shown 
that atherosclerosis is not only a simply lipid disorder, 
but also a chronic vascular inflammation.[2] Therefore, 
using anti-inflammatory drugs can be useful in the 
prevention of the atherosclerosis.[3] Because of the cost 
of therapy and vast variety of side effects of chemical 
drugs in the treatment of atherosclerosis, finding drugs 
from natural sources and without side-effects is highly 
desirable.[4] 

 

There is increasing interest in medicinal plants for lipid 
lowering and reduction of the risk of cardiovascular 
disease.[5] Aloe vera is a popular plant which has a wide 
range of medicinal application,[6] It was used as a tradi-
tional treatment for its anti-inflammatory, immunosti-
mulant, antiseptic, wound and burn healing, anti-
tumoral and laxative effects.[7-9] Aloe vera is one of the 
few substances known to effectively decrease inflam-
mation.[10] However, the effects of Aloe vera on the de-
velopment of atherosclerosis and its relative risk fac-
tors  

have not yet been reported. The present study was 
conducted to evaluate the effect of this plant on the 
development and progression of atherosclerosis. 

 
MATERIALS AND METHODS 
 
Animals and experimental design: 
This study was reviewed and approved by the Eth-
ics Committee of Isfahan University of Medical 
Sciences. Thirty two white male rabbits with an av-
erage body weight of 2000 ± 150 g were purchased 
from the Pasteur Institute of Iran and were kept in 
standard temperature and light conditions. They 
had free access to water and a standard powdered 
and purified diet (PARS Co, Iran), which consisted 
of 15% protein, 40-50% carbohydrates, 2% vegetable 
fat and 15-25% ber. The rabbits were randomly ?
divided into four groups of eight animals. The first 
and second groups were given a high cholesterol 
diet. The second group was given a high cholesterol 
diet supplemented with Aloe vera leaf gel (Aloe vera 
gel (3.2%v/v) per day in their drinking water ad 
libitum); (forever living product, USA, it has certifi-
cation by the International Aloe Science Council), 
third group was given a normal diet supplemented  
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with 3.2% Aloe vera leaf gel per day, and the fourth had 
a normal diet.  
 
Measurement of biochemical factors in rabbits: 
Blood samples were collected from overnight fasted 
rabbits before starting the experiment and at the end of 
study. Samples were centrifuged at 3500 rpm for 20 
minutes to obtain serum.For lipid measurements, be-
fore and after receiving the diet, total cholesterol kit 
(Pars Azmoon Inc., Tehran, Iran) was used. Triglyce-
ride (TG) and FBS was assayed using enzymatic colo-
rimetric assay kit (Pars Azmoon-co, Iran). CRP was 
measured using an ELISA kit (IBL, Hamburg, Germa-
ny).   
 
Assessment of the severity of atherosclerotic le-
sions: 
 At the end of the 30-day period, the rabbits were anes-
thetized using ketamine-xylazine (0.7cc/kg body wt) 
and following a chest incision, the animals' aorta was 
excised to study fatty streaks. After slicing and staining 
with hematoxylin, atherosclerotic thickness was as-
sessed in hematoxylin stained sections on an arbitrary 
scale 1-4.[11] 

 
Statistical analysis: 
The data are reported as mean ± SD. All data were 
compared using one-way variance analysis or the 
kruskal-Wallis test. The Duncan test was applied to 
assess the difference between the groups. P values less 

than 0.05 (p < 0.05) were considered meaningful. The 
Mann–Whitney test was used to assess the difference 
between the groups as a post hoc test after the kruskal-
Wallis test for non-parametric variables analysis. 
 
RESULTS  
 
Determination of some physiochemical factors in 
rabbits: 
Statistical analysis of biochemical factors before the 30-
day period did not show any significant difference be-
tween the four groups in respect to any of the biochem-
ical factors. 
 
Assessment of  biochemical factors at the end of the 30-
day period showed that total cholesterol and CRP le-
vels were significantly reduced in the group which 
received cholesterol diet supplemented with Aloe vera 
(p < 0.05). FBS and TG levels were not signi cantly a? f-
fected by the intake of Aloe vera (Table1). 
 
Fatty streak formation: 
The scores of fatty streak formation in aorta of hyper-
cholesterolemic rabbits were 1.16 ± 0.4. This score was 
0.28 ± 0.1 in the hypercholesterolemic rabbits treated 
with Aloe vera. With the influence of dietary Aloe vera, 
fatty streak formation was significantly decreased (Fig. 
1). In the control group rabbits and animals fed with 
normal diet supplemented with Aloe vera the same 
score was 0 ± 0. 

 
Table 1. Comparison of biochemical variables in  4 groups at the beginning and by the  end of the 30 days  dietary course 

TG(mg/dl) FBS(mg/dl) CRP(mg/dl) TC (mg/dl)      Groups 
163.6 ± 12.7 90.45 ± 17.64 2.4 ± 0.1 63 ± 5 Before: High-cholesterol diet 
180.2 ± 22.5 139.9 ± 43.6 2.5 ± 0.1* 1059 ± 279* After:  

183.2 ± 27.5 95.7 ± 13.5 2.4 ± 0.1 59.5 ± 8.1 Before: High-cholesterol diet +Aloe 

243.5 ± 20.5 152.2 ± 27.7 2.07 ± 0.13£ 576.8 ± 103.5*£ After:  
188 ± 20 95.4 ± 8.5 2.0 8± 0.53 61.1 ± 7.6 Before: Normal diet +Aloe 

230 ± 25 126 ± 29 1.96 ± 0.06 55.71 ± 5.04 After:  

156 ± 23 96.6 ± 8.5 2.18 ± 0.11 57 ± 5 Before: Normal diet 

156 ± 58 143.1 ± 10.7 2.03 ± 0.10 45 ± 7 After:  

CRP: C-Reactive Protein, TG: Triglyceride, FBS: Fasting Blood Sugar , TC: Total Cholesterol 
*Significantly different from the beginning of the study (p < 0.05) 
£:Significantly different from High-cholesterol diet group (p < 0.05) 
 
 

 
Figure 1. The development of atherosclerosis in rabbit's aorta: A (Normal diet), B(High-cholesterol diet +Aloe:IMT=0.21), C(High-cholesterol 
diet: IMT=0.62).D(Normal diet+ Aloe) 
 

A B C D 
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DISCUSION 
 
In this study Aloe vera leaf gel significantly decreased 
TC in rabbits receiving a high-cholesterol diet. Fur-
thermore, our results indicate that oral supplementa-
tion of Aloe vera significantly reduced formation of 
atherosclerotic lesions in the aorta, as well as serum 
level of CRP in animals fed on a high cholesterol diet.  
 
Atherosclerosis is the most common pathological 
process that leads to cardiovascular diseases (CVD), a 
disease of large- and medium-sized arteries that is cha-
racterized by a formation of atherosclerotic plaques.[12] 

Recent studies have demonstrated that atherosclerosis 
is an inflammatory disease.[3] Many cross-sectional 
studies have reported correlations between levels of 
serum lipids and various inflammatory markers, how-
ever, there is little information on temporal and causal 
relationships.[13] Proinflammatory cytokines are in-
volved in the regulation of several enzymes of the lipid 
metabolism, for example, lecithin: cholesterol acyl-
transferase, lipoprotein lipase, cholesteryl ester transfer 
protein, and endothelial lipase.[14-19] Therefore, inflam-
matory state may lead to dyslipidemia and conse-
quently fatty streak formation. Conversely, anti-
inflammatory interventions may result in reduced 
atherosclerosis development. Several studies have 
reported diminished atherosclerotic lesion develop-
ment in apolipoprotein E–deficient mice fed a high fat 
diet.[20-22] Interestingly some of these studies have 
shown that disruption of the proinflammatory 
cytokines gene reduces atherosclerosis development in 
apolipoprotein E–deficient mice without affecting 
serum cholesterol.[23,24] 
 
Studies have shown that CRP is within atherosclerotic 
plaques close to LDL and macrophages.[25] Recently, 
Pepys et al. demonstrated that injection of contami-
nate-free human CRP in rats increases myocardial in-
farct size through a complement dependent mechan-
ism.[26] CRP receptors have been identified on human 
aortic endothelial cells.[27] Elevated CRP levels could be 
a marker for the extent of atherosclerosis, or inflamma-
tory activity and vulnerability of atherosclerotic pla-
ques.[28-30] However, CRP may directly promote athe-
rosclerosis through endothelial activation/dysfunction, 
smooth muscle cell proliferation and neointimal dam-
age, and by changing of the monocyte/macrophage and 
matrix metalloproteinase function.[31] 

 
The exact underlying mechanisms responsible for the 
Aloe-induced changes in the CRP level are not known. 
However, the anti-inflammatory effects of  Aloe vera 

have been previously studied.[32-34] Aloe vera contains 75 
potentially active constituents: vitamins, enzymes, 
minerals, sugars, lignin, saponins, salicylic acids, and 
amino acids,[35] some of which have anti-inflammatory 
effects. For example It has been shown that the poly-
saccharides in Aloe vera gel such as Mannose-6-
phosphate and C-glucosyl chromone have anti-
inflammatory and anti-oxidant effects.[34,7] On the other 
hand, two maloyl glucans of Aloe vera, namely veracyl-
glucan B and C, also have the same effects.[37] Moreo-
ver, Bradykinase, one of  the Aloe enzymes, helps to 
reduce excessive inflammation.[38] Therefore, it can be 
suggested that Aloe vera reduces the amount of CRP 
through its anti-inflammatory compounds. 
 
In conclusion, oral administration of Aloe vera provides 
a new and effective approach to attenuating inflamma-
tion, and hyperlipidemia. Therefore, in view of its anti-
inflammatory properties Aloe vera may be a good can-
didate to prevent the progression of atherosclerosis. 
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