
Abstract. – Background and Objectives:
Herbal medicines have good curative effect on
certain diseases especially for diabetes mellitus
which needs continuous medication throughout
the life. Present day allopathic medicines are
costlier and having more side effects which
could cause severe damages to the vital organs.
Hence, finding a suitable herbal medicine for di-
abetes mellitus is very important in the current
situation. In this present study, the fruit extract
of Helicteres isora was used to evaluate the anti-
hyperlipidemic activity in streptozotocin induced
diabetic rats.

Material and Methods: Powdered fruits of
Helicteres isora were extracted in ethanol and
the crude extract was used for the treatment of
diabetic rats. Streptozotocin was used to induce
the diabetic condition in wistar rats. For the
treatment, the drug glibenclamide also used to
treat the diabetic rats to compare the efficacy of
the herbal extract. After 45 days of treatment, the
animals were sacrificed and lipid profiles were
estimated in the serum and liver.

Results: The serum and liver lipid levels were
abnormal in streptozotocin induced diabetic rats
than in the control rats. Total cholesterol, triglyc-
erides, phospholipids, LDL and VLDL were elevat-
ed and the HDL level was significantly decreased
in diabetic rats. After treated with Helicteres isora
fruit extract (HiFE), the lipid levels of diabetic rats
were restored to near normal level.

Discussion: HiFE has the potential of antihy-
perlipidemic activity which was proved by the
above results. It is suggested that HiFE may
have the similar action mechanism of gliben-
clamide.

Key Words:

Antihyperlipidemic activity, Helicteres isora, Dia-
betes mellitus, Streptozotocin.

European Review for Medical and Pharmacological Sciences 2010; 14: 191-196

Antihyperlipidemic activity of Helicteres isora
fruit extract on streptozotocin induced
diabetic male wistar rats

A. BOOPATHY RAJA, C. ELANCHEZHIYAN, S. SETHUPATHY*

Department of Zoology, Faculty of Science, Annamalai University, Annamalainagar,
Tamil Nadu (India)
*Division of Biochemistry, Rajah Muthiah Medical College and Hospital, Annamalai University,
Annamalainagar, Tamil Nadu (India)

Corresponding Author: C. Elanchezhiyan, MD; e-mail: chezhiyan6@gmail.com 191

Introduction

Diabetes mellitus is described as a glucose im-
balance and impaired insulin secretion or action1

and the diabetic condition damages vital organs
like the eyes, kidneys, nerves, heart, and blood
vessels2. Diabetes mellitus is the main disorder
which causes most of the disabilities and death in
the world3. Sedentary life style, changing food
habits, stress, obesity4, genetical alterations and
environmental factors5 are the main causes for di-
abetes mellitus. Hyperglycemia is a symptom of
diabetes mellitus which causes glycation of pro-
teins which leads to functional and morphologi-
cal changes in eyes, kidneys, nerves and arteries6. 

In diabetic condition, age increases with seri-
ous complications which often results in death
and the resources like medicines, diets and physi-
cal training are extensively used all over the
world5. Generally, lipids are useful as energy re-
serves, insulating material to maintain the tem-
perature and many other functions in the body.
However lipids have more vital roles in the body,
they also produce adverse effects in the human
body.

Even though various well-known conventional
medicines are available in the market, herbal
medicines are used successfully7. Traditional
treatments have been recommended to treat dia-
betes mellitus along with conventional system of
medicine8. Many herbal plants are having the ac-
tive compounds like glycosides, alkaloids, ter-
penoids, flavonoids etc. are the potential hyper-
glycemic agents. The scientific data over the
mode of action of herbal plant drugs or herbal
formulation used for treating diabetes is scanty9.
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Preparation of Plant Extract
The ethanolic extract of Helicteres isora fruits

was prepared according to the method of Hossain
et al17. 500 g of fresh Helicteres isora fruit powder
was soaked in 1500 ml of 95% ethanol overnight.
After filtration, the residue obtained was again re-
suspended in equal volume of 95% ethanol for 48
hours and filtered again. The above two filtrates
were mixed and the solvent was evaporated in a
rotavapor at 40-50°C under the reduced pressure.
The final concentrated extract obtained was stored
at 0-4°C until used. A known volume of the
ethanolic residual extract was suspended in dis-
tilled water and was orally administered to the ani-
mals by gastric intubation using a force-feeding
needle during the experimental period.

Induction of Diabetes
Diabetes mellitus was induced in overnight

fasted wistar rats by a single intraperitonial injec-
tion of streptozotocin (50 mg/kg body weight) in
freshly prepared citrate buffer (pH 4.5).

Experimental Design
A total number of 30 rats (18 diabetic rats: 12

normal rats) were used and the rats were divided
into 5 groups of six each. Group I served as con-
trol animals. Group II animals were treated with
Helicteres isora fruit extract (HiFE) 300 mg/kg
alone for the period of 45 days. Group III animals
were treated with single intraperitoneal injection
of streptozotocin (50 mg/kg body weight) in fresh-
ly prepared citrate buffer after overnight fast for
12 hours. Determining the blood glucose concen-
tration on 3 days and 5 days after streptozotocin
treatment were assessed for diabetic condition.
The rats with blood glucose level above 250 mg/dl
were selected for the experimental study. Group
IV animals were received HiFE (300 mg/kg) once
daily for 45 days after the diabetic state was as-
sessed. Group V animals were received gliben-
clamide (600 µg/kg body weight) once daily for
45 days after the diabetic state was assessed.

Biochemical Parameters
Glucose content was estimated by O-Toluidine

method18. Total cholesterol was estimated by the
method of Parekh and Jung19. Phospholipids
were estimated by the method of Zilversmit and
Davis20 and triglycerides were estimated by the
method of Foster and Dunn21. HDL was estimat-
ed by the method of Gidez and Webb22. VLDL
and LDL were calculated by using the formula of
Friedewald et al23.

WHO recommends the use of hypoglycemic
agents from herbal plants10 and are less toxic and
free from side effects11,12.

Helicteres isora L. (Sterculaceae), a large
shrub or small tree up to 5 meters in height
grows throughout India, in forests as under-
growth. It is known as East Indian screw tree in
English, Marodphali in Hindi and Valampiri in
Tamil. Root13 and Bark14 of Helicteres isora have
potential antihyperlipidemic activity. The fruit of
Helicteres isora has isorinic acid, rosmarinic acid
glycoside and rosmarinic acid15. The antihyper-
glycemic activity of the fruit of Helicteres isora
was proved by Boopathy et al16.

In the present study the antihyperlipidemic ef-
fect of fruit extract of Helicteres isora was studied.

Materials and Methods

Experimental Animals 
Male albino wistar rats, weighing 150-200 g

were used for the present study. The animals were
obtained from Central Animal House, Rajah
Muthiah Institute of Health Sciences, Annamalai
University, Tamil Nadu, India and were maintained
in an air-conditioned experimental room at 12 hour
light: dark cycles. The animals were randomized
into experimental and control groups and were
housed 4 or 5 in a polypropylene cage. Standard
pellets were used as a basal diet during the experi-
mental period. The control and experimental ani-
mals were provided with purified drinking water
ad libitum. The animals were maintained in accor-
dance with the “CPCSEA guidelines for laboratory
Animal Facility” (Committee for the Purpose of
Control and Supervision on Experiments on Ani-
mals) and the approval number is 451/09.10.2007.

Chemicals
Streptozotocin was purchased from Sigma-

Aldrich Chemicals Pvt Ltd, Bangalore, India. All
other chemicals and reagents used were of ana-
lytical grade.

Plant Material 
The fruits of Helicteres isora were purchased

from local traditional market, Chidambaram,
Tamil Nadu, India and were botanically authenti-
cated by the botanists (Department of Botany of
the Annamalai University). The fruits of He-
licteres isora were shade dried for 15 days and
powdered.
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Total cholesterol Triglycerides HDL LDL 
Parameters (mg/dl) (mg/dl) (mg/dl) (mg/dl)

Control 78.2 ± 4.2a 69.7 ± 3.4a 41.3 ± 3.8c,d 22.8 ± 5.8a

Control + Extract (300 mg/kg) 77.1 ± 4.5a 63.2 ± 2.9a 43.3 ± 3.9d 21.2 ± 1.1a

Diabetic control 137.9 ± 9.1c 164.1 ± 9.3c 30.1 ± 3.3a 74.9 ± 9.2c

Diabetic + Extract (300 mg/kg) 107.2 ± 6.4b 114.5 ± 4.9b 35.6 ± 4.0b 48.6 ± 8.7b

Diabetic + Drug (600 µg/kg) 101.2 ± 10.1b 108.7 ± 4.6b 37.0 ± 4.9b,c 42.4 ± 11.5b

Table I. Effect of Helicteres isora fruit extract on serum total cholesterol, triglycerides, HDL and LDL levels of control and
diabetic rats.

VLDL = TG/5 and LDL was calculated by using the
formula

LDL = Total Cholesterol – (HDL + VLDL)

LDL-cholesterol
Atherogenic Index (AI)24 = –––––––––––––––––––––––––––––

HDL-cholesterol

Total cholesterol
Coronary Risk Index (CRI)25 = –––––––––––––––––––––––––––

HDL-cholesterol

Statistical Analysis
Values were expressed as mean ± S.D. The da-

ta were statistically analyzed using ANOVA fol-
lowed by Duncan Multiple Range Test (SPSS
11.5) and considered statistically significant if
the p-value was less than 0.05.

Results

Table I shows the serum total cholesterol,
triglycerides, HDL and LDL levels of control and
streptozotocin induced diabetic rats. Total choles-
terol, triglycerides and LDL were significantly in-
creased in streptozotocin induced diabetic rats
when compared with controls. HDL level was de-
creased in streptozotocin induced diabetic rats
when compared with control rats. The status of to-
tal cholesterol, triglycerides, HDL and LDL levels
were restored in streptozotocin treated rats after
treatment with Helicteres isora fruit extract and
glibenclamide. Helicteres isora fruit extract has the
restoring capability like that of glibenclamide.

Table II shows the serum phospholipids,
VLDL, atherogenic index (AI) and coronary risk
index (CRI) of normal and streptozotocin induced
diabetic rats. Serum phospholipids, VLDL,

atherogenic index and coronary risk index of
streptozotocin treated rats were significantly in-
creased when compared with control rats. The
status of serum phospholipids, VLDL, athero-
genic index and coronary risk index of streptozo-
tocin induced diabetic rats were restored as like
that of controls after treatment with Helicteres
isora fruit extract and glibenclamide.

Table III shows the liver total cholesterol,
triglycerides and phospholipids of control and
streptozotocin induced diabetic rats. Liver total
cholesterol, triglycerides and phospholipids were
significantly increased in diabetic rats and were
restored in diabetic rats treated with Helicteres
isora fruit extract and glibenclamide.

Discussion

Diabetes mellitus, a third leading cause of
death26. Prolonged hyperglycemia ends with se-
vere complications. Hyperglycemia generates
more oxidative stress. Free radicals react with
lipids and causing lipidperoxidation. Manimegalai
et al27 had reported that the increased level of ox-
idative stress will increases the hyperlipidemia in
animals. 

In the present study, antihyperlipidemic activi-
ty of Helicteres isora fruit extract (HiFE) has
been evaluated in normal and streptozotocin in-
duced diabetic rats.

Cholesterol is a sterol useful in cell membrane
integrity and precursor for steroid hormones. Total
cholesterol level is increased in diabetic rats when
compared with control rats. Diabetes mellitus
leads with impaired carbohydrate metabolism and
increased lipolysis causes accumulation of acetyl
Co A. Increased availability of acetyl Co A leads
to synthesis of cholesterol and causes hyperlipi-
demia26. The increased total cholesterol level was
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restored in the diabetic rats treated with Helicteres
isora fruit extract (HiFE) and glibenclamide. In-
sulin has the significant role in lipid metabolism.
Insulin deficiency is associated with hypercholes-
terolemia due to metabolic abnormalities28. Serum
lipids increased by lipolysis due to insulin defi-
ciency in diabetic rats29. Usually, insulin increases
the lipogenesis and decreases lipolysis and ketoge-
nesis. However in diabetic condition, insulin defi-
ciency reverses the above said role in lipid metab-
olism. Triglycerides (triacylglycerols) are neutral
fats, major energy reserve for the body stored at
adipose tissue. Diabetic condition increases the
lipolysis and produces more free fatty acids
(FFA). Increased release of FFA increases the pro-
duction of ketone bodies and triglycerides synthe-
sis. In the present investigation, triglycerides are
increased significantly. Normally, insulin activates
the enzyme lipoprotein lipase, which hydrolyses
triglycerides. But in diabetic state, lipoprotein li-
pase is not activated due to insulin deficiency, re-
sulting in hypertriglyceridemia30. The increased
level of triglycerides was well maintained in dia-
betic rats after treated with HiFE and gliben-
clamide. This result has coincided with the report
by Sharma et al31. 

The abnormal high concentration of serum
lipids in diabetes is mainly due to the increased

release of FFA from the peripheral tissues. Lipol-
ysis is also enhanced by glucagon and cate-
cholamines32.

The elevated serum phospholipid levels result
in elevation of lipoproteins33. Phospholipids, cho-
lesterol and triglycerides are formed as lipopro-
teins in the liver34. Lipoproteins have the major
role in the occurrence of premature atherosclerosis
in diabetic patients35. LDL has a significant role in
atherosclerosis and other related diseases. In the
present study LDL level was increased in strepto-
zotocin induced diabetes mellitus. LDL transports
cholesterol from liver to other peripheral tissues.
LDL is formed from VLDL-cholesterol. VLDL
level also increased in the present study. It denotes
the increased production of LDL cholesterol. The
effective control of glycemic imbalance will re-
duce the VLDL and triglyceride levels36. HDL
cholesterol exerts a role in the prevention of ather-
osclerosis by transporting the cholesterol from pe-
ripheral tissues to liver for excretion. HDL de-
crease was observed in the present study in diabet-
ic rats which will increase the chances of athero-
sclerosis. HDL decrease was restored in the treat-
ed diabetic rats shows the potential of alleviating
capacity of HiFE. The raised plasma total choles-
terol and LDL concentrations are having negative
correlation with plasma HDL37. Increase in HDL
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Phospholipids VLDL Atherogenic Coronory 
Parameters (mg/dl) (mg/dl) index risk index

Control 118.1 ± 6.2b 14.0 ± 0.5b 0.56 ± 0.1a 1.90 ± 0.20a

Control + Extract (300 mg/kg) 107.0 ± 7.6a 12.6 ± 0.50a 0.49 ± 0.05a 1.78 ± 0.06a

Diabetic control 167.4 ± 7.8e 32.8 ± 1.8d 2.51 ± 0.4c 4.60 ± 0.49c

Diabetic + Extract (300 mg/kg) 144.8 ± 9.2d 22.9 ± 1.0c 1.39 ± 0.3b 3.04 ± 0.47b

Diabetic + Drug (600 µg/kg) 128.0 ± 5.7c 21.7 ± 0.9c 1.18 ± 0.4b 2.78 ± 0.48b

Table II. Effect of Helicteres isora fruit extract on serum phospholipids, VLDL, atherogenic index and coronary risk index of
control and diabetic rats.

Total cholesterol Triglycerides Phospholipids
Parameters (mg/g) (mg/g) (mg/g)

Control 4.6 ± 0.7a 17.8 ± 1.5a 23.9 ± 2.0a

Control + Extract (300 mg/kg) 4.6 ± 0.4a 17.2 ± 1.0a 21.8 ± 2.9a

Diabetic control 9.5 ± 1.2c 42.4 ± 1.7d 48.8 ± 3.4c

Diabetic + Extract (300 mg/kg) 7.1 ± 0.8b 29.0 ± 2.9c 31.3 ± 2.9b

Diabetic + Drug (600 µg/kg) 6.3 ± 0.5b 24.9 ± 3.8b 30.3 ± 2.8b

Table III. Effect of Helicteres isora fruit extract on liver total cholesterol, triglycerides and phospholipids levels of control and
diabetic rats.



cholesterol is associated with a decrease in coro-
nary risk38.

The coronary risk is well established by the el-
evated levels of total cholesterol and especially
LDL cholesterol39. Atherogenic index (AI) and
coronary risk index (CRI) also very high in the
streptozotocin induced diabetic rats. The elevated
level of serum lipids represents coronary heart
disease40. HiFE treatment improved the worst
condition to its normal level as compared with
glibenclamide. 

In conclusion, from the present findings, it is
well documented that the fruit of Helicteres isora
has the active principle to counteract the hyper-
lipidemic condition occurring in streptozotocin
induced diabetic rats. Further findings are going
on to separate the active compound in HiFE and
to elucidate the mechanism of action. 
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