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ABSTRACT

Anti-hyperlipidemic property of Triglize, a polyherbal formulation was determined in male albino Wistar rats. The aqueous extract
of polyherbal formulation (PHF) triglize was used for the study. The animals were fed with high fat diet to induce hyperlipidemia.
The test (polyherbal formulation) and standard drugs were administered once dally as a single oral dose for 28 days. The test drug
administered at the dose levels of 25, 50, 100 and 200 mg/kg and standard drug atorvastatin was administered at the dose level of
10 mg/kg. Weekly body weight variation, lipid profile (total cholesterol, triglyceride, HDL, VLDL and LDL levels, HDL ratio and
atherogenic index) were analyzed and day of the termination the liver was isolated from the all the animals and subjected to
histopathological evaluation. End of the experiments liver markers like ASAT, ALAT were analyzed in serum samples. High fat diet
showed significant increase in body weight, lipid profile in serum. The polyherbal formulation and atorvastatin treated groups
showed significantly increased HDL levels and decreased total cholesterol, triglyceride, LDL, VLDL, HDL ratio and atherogenic index.
End of the study atorvastatin elevated the ASAT and ALAT levels. The PHF has been found significant anti-hyperlipidemic and

hepatoprotective action.
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INTRODUCTION

Ischemic heart disease (IHD) which includes angina pectoris,
myocardial infarction, chronic postischemic cardiac failure
and sudden ischemic death is most common and leading
causes of morbidity and mortality in developed and
developing countries.!  Hyperlipidemia, hypertension,
obesity, raised coagulation factor and homocysteine are
modified risk factors for atherosclerosis. In that
dyslipidemia is most common risk factor causes IHD in
elderly population. The underlying mechanism of IHD
involves the deposition of serum lipids in coronary arteries,
and its resulting in decreased blood flow to cardiac muscles.
Based on the hypothesis dyslipidemia is treated with
cholesterol biosynthesis reducing agents like statins (3-
hydroxy- 3-methylglutaryl coenzyme A reductase), fabrates
(activates peroxisome proliferator- activated receptor a and
it is stimulates B-oxidative degradation of fatty acids) etc. 2
Statins have been found be more effective (21% to 43%)
against serum low-density lipid level and they cause many
side effects like liver function elevations, gastrointestinal
disturbance, insomnia and myalgia. 23 Ayurveda is one of the
Indian systems of medicine and that has been practiced in
Indian for more than 2000 years. * The marketed polyherbal
formulation (ayurvedic formulation) Triglize claims that it
can be used for the treatment of obesity, hypertension,
palpitation, myocardial necrosis, coronary atherosclerosis,
hypercholesterolemia, ischemic heart diseases and
peripheral vascular diseases. Dyslipidemia is playing major
role in ischemic heart diseases, so the present study was
planned to determine the anti-hyperlipidemic effect of
Triglize, a polyherbal formulation (PHF) in high fat diet
induced hyperlipidemia in an animal model.

MATERIALS AND METHODS
Polyherbal formulation (PHF)

Triglize (Batch No.: 13335002, Mfg date: Jun, 2005, Apex
Laboratories Ltd., Chennai) is a marketed soft gelatin
capsule and it was formulated using aqueous extracts of
Terminalia arjuna, Cissus qandrangularis, Boerhaavia diffusa,
Commiphora mukul, Phyllanthus embilica, Terminalia
belletica, Terminalia chebula, Tribulus terrestris, Allium
Satirum and Trigonella foenumgraecum.

Animals

Healthy, adult, male albino Wistar rats, weighing 150-175 g
were obtained from ].S.S. College of Pharmacy, Animal
House, Ootacamund, Tamil Nadu, India. The rats were
housed under 22 * 2° C temperature, 40-60 % humidity and
12-12 + 1 h light dark cycle. The animals were housed in
large, spacious, hygienic cases during the course of
experimental period. During course of the experimental
period, the animals were fed freshly prepared with high fat
diet (HF) (15 g/ animal) throughout the experimental period
except normal untreated group (group-1). Group 1 animals
were fed with freshly prepared normal diet. The
experimental animals were allowed free asses with drinking
water. The study was approved by the Institute Animal
Ethics Committee and all the animals experiments were
carried out as per CPCSEA guidelines.

Composition of normal and high fat diet

Composition of normal fed was 27 % whole wheat, 25 %
yellow corn, 15 % barley, 15 % milk powder, 1 % bone meal,
1 % calcium chloride, 1 % sodium chloride 15 % coconut oil
and one multivitamin capsule. The high fat diet was contains
23 % whole wheat, 23 % yellow corn, 11 % barley, 17 %
milk powder, 1 % bone meal, 1 % calcium chloride, 1 %
sodium chloride 11 % coconut oil, 11 % butter and one
multivitamin capsule.

Anti-hyperlipidemic effect of PHF

Forty two male Wistar rats (150-175 g) were divided in to
six groups containing six animals and grouped as follows.

Group 1 (normal diet): Normal diet (15 g/day/rat) + Drug
vehicle (1 ml/kg)

Group 2 (HFD control): HF diet (15 g/day/rat) + Drug
vehicle (1 ml/kg)

Group 3: HF diet (15g/day/rat) + Atorvastatin (10 mg/kg)
Group 4: HF diet (15g/day/rat) + PHF (25 mg/kg)

Group 5: HF diet (15g/day/rat) + PHF (50 mg/kg)

Group 6: HF diet (15g/day/rat) + PHF (100 mg/kg)
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Group 7: HF diet (15g/day/rat) + PHF (200 mg/kg)

The PHF and standard drug atorvastatin were administered
once daily as a single oral suspension for 28 days. The oral
suspension was prepared with 0.5 % w/v carboxymethyl
cellulose (CMC). All the experimental procedure was carried
out between 7:30 am to 10:00 am. The standard and test
substance were administered between 8:00 am to 9:00 am.
Throughout the experimental period weekly body weights
variation of experimental animals were recorded for all the
groups. End of the experiment the animals were euthanized
with high dose of ketamine i.p. injection and grass pathology
of animals were examined.

Biochemical estimations

One ml of blood sample was collected weekly for four weeks
from the eight hours fasted animals, from all the groups
through retro orbital puncture under mild ether anaesthesia.
The blood samples were collected in plain glass tubes and
allowed to clot for 20 minute at room temperature and
centrifuged at 3000 RPM for 20 minute. The serum obtained
was kept at 0 °C until analyzed. Serum was used for the
estimation of the serum lipid profile like total cholesterol,
triglyceride, HDL-cholesterol, liver enzyme parameters like
Aspartate aminotransferase (ASAT), Alanine amino
transferase (ALAT) and glucose by using Microlab 100 semi
auto-analyzer (Vital Scientific N.V,, The Netherland). The
lipid profile, liver enzyme profile, glucose were estimated
using Randox, E-merk India Ltd., and Lab kit enzymatic kits
respectively. The LDL-cholesterol, VLDL-cholesterol, HDL
ratio and atherogenic index (AI) were calculated
mathematically. 57

Histopathological Study

End of the experiment, the liver, kidney, heart and peritoneal
fats were excised and absolute organ weight was measured.
To find out the influence of PHF on histology of liver, the
histopathology of liver was carried out. The excised liver
was fixed in 10% v/v buffered neutral formalin. Part of the
liver sample was embedded in paraffin after being
dehydrated in alcohol and subsequently cleared with xylene.
Five micrometer thickness of liver section were prepared
from paraffin blocks and stained with hematoxylin and eosin
and mounted in neutral DPX medium, 8 and the sections
were examined under light microscope.

Statistical Analysis

The values were expressed as mean + SEM for each group.
Significant difference between groups was determined using
one-way ANOVA followed by Tukey’s multiple comparison
test. A P value less than 0.05 was considered significant.

RESULTS
Body weight analysis

Effect of HFD, PHF and atorvastatin on animals body weight
were analyzed on 0, 7t, 14th 21st and 28t day of the
experiment. The HFD fed animals showed significant
increases in body weight compared to normal diet fed
animals from second week onwards (p<0.001). The standard
drug treated group, 25, 50, 100 and 200 mg/kg PHF treated
groups not showed any significant increasing in body weight
compared with normal diet fed animals throughout the
experimental period.

Serum lipid profile

The effect of PHF on lipid profile (total cholesterol,
triglyceride, HDL, VLDL and LDL levels, HDL ratio and Al)
over a period of 28 days treatment, in the treatment and
control groups were analysed on 7t 14th, 21st, 28t day of
treatment and the values were depicted in the tables (Tables
1,2,3 and 4).

In HFD fed rats showed significant percentage increase in
lipid profile level from the first week of the experiment
onwards. The percentage changes in total cholesterol levels
in 50, 100 and 200 mg/kg treated groups on 15t day of the
study was 34.67% (107.17£12.6 to 144.33£5.94 mg/dl); -
6.89% (94.331£7.03 to 87.83+4.33 mg/dl) and -11.11%
(99.0+6.09 t0110.0+4.86 mg/dl) respectively. On the day of
termination the PHF treatment groups showed the
significant percentage changes in total cholesterol at the
dose levels of 50, 100 and 200mg/kg b.wt was 4.83%
(107.17£12.6 to 112.17+6.68 mg/dl); 10.43% (94.33£7.03
to 104.17+6.0 mg/dl) and -7.07% (99.0+6.09 t092.0+4.57
mg/dl) respectively.

The percentage changes in triglyceride levels in 50, 100 and
200 mg/kg treated groups on 15t day of the study was -
51.43% (120.83+59 to 58.67+5.67 mg/dl); -7.46%
(56.17+2.96 to 52.0+4.16 mg/dl) and -46.34% (58.83 to
65.33+£10.31 mg/dl) respectively. On the day of termination
the PHF treatment groups showed the significant percentage
changes in triglyceride at the dose levels of 50, 100 and
200mg/kg b.wt -46.34% (120.83£5.9 to 64.83£5.48 mg/dl);
3.84% (56.17+2.96 to 58.33+8.63 mg/dl) and 3.12% (58.83
to 60.67£4.30 mg/dl) respectively.

Significant increase in HDL level was found in 25, 50mg/kg
PHF treated group on second and third week. Significant
reduction of calculated VLDL, Al found in both standard and
PHF treatment groups on 24, 3rd and 4t weeks of treatment.

Table 1: Effect of polyherbal formulation on lipid profile in serum- (Week I) on HFD fed Wistar rats

S. Treatment Total Triglyceride HDL LDL VLDL HDL Ratio Atherogenic
No Cholesterol (mg/dl) Cholesterol Cholesterol Cholesterol Index
(mg/dl) (mg/dl) (mg/dl) (mg/dl)

1 Control 83.17+4.33 84.50+6.91 26.5+1.18 39.77+4.36 16.9+1.38 3.17+0.22 2.22+6.52

2 HFD control 143.67+4.24+# 175.17+7.2# 24.0+£1.48 84.63+4.17%  35.03+1.44* 6.08+0.34# 6.52+0.35#

3 Atorvastatin = 97.67+£10.32**  72.17+7.75**  26.17+1.64 57.07+6.90 14.43+£1.55**  3.73+0.23**  1.83+£0.35***

4 PHF 128.67+10.32 75.50+5.89***  30.33+1.61 83.23+11.85  15.10+1.18**  4.35+0.49** 1.51+0.21%*+*
25mg/kg

5 PHF 107.17+12.6 120.83+£5.9***  26.50+0.85 56.50+7.44 24.17+1.17%%*  4.07+0.28%*  3.57+0.23***
50mg/kg

6 PHF 94.33+7.03* 56.1742.96%**  32.67+2.44**  50.43+7.04* 11.23+0.59%*  2.96+0.27**  0.76+0.23***
100mg/kg

7 PHF 99.0+6.09%* 58.83+5.64***  28.83+1.49 58.40+5.71 11.7741.13**  346+0.20%**  1.04+0.16***
200mg/kg

(Values are mean *+ SEM of six animals). #p<0.01, ¥ p<0.001 as compared to Control; *p<0.05, **p<0.01, ***p<0.001 as compared to
HFD. One way ANOVA by Tukey’s multiple comparison test.
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Table 2: Effect of Polyherbal formulation on lipid profile in serum- (Week II) on HFD fed Wistar rats

Total . . HDL LDL VLDL
;’0 Treatment Cholesterol '(I‘llr'llgl/);(;;:rlde Cholesterol Cholesterol Cholesterol ]l-ilell)tli‘o ﬁtlh:;:fen-
(mg/dl) (mg/dl) (mg/dl) (mg/dl)
Control 103.045.35 50.17+1.90 27.83+1.35 65.13+5.41 10.03£0.38 3.6240.17 0.82+0.09
2 HFDcontrol  176.17+10.04# 168.0+8.47# 26.67+1.69 115.9049.77¢  33.60+1.69* 6.7240.31# 5.38+0.37#
3  Atorvastatin  124.83+9.52 72.83+6.26%** 27.83+1.28 82.43+9.86 14.5741.25% 4.98+0.60 1.64+0.25*+*
4 ZIS-[r]:lg/kg 130.50+11.23**  63.674+3.32%** 36.67+1.28**  81.10+11.30 12.73£11.73**  4514£0.86**  0.75+0.11***
5 gl(;[rig /ka 144.33+5.94 58.67+5.67*** 30.33+1.38 102.27+6.88 11.73+1.13%+* 4.8240.37 0.95+0.20%**
6 rl)(l;[(];mg /ka 87.83+£4.33*** 52.0+4.16%+* 34.0+2.07 4342+£639%**  10.40+0.83*** 2.3440.08***  0.56+0.15***
7 gl(;[gmg Jke 110.0+4.86*** 65.33+10.31%*  39.83+2.89 55.40+7.28**  13.07+2.06*** 2.8240.31*%*  0.69+0.29%**

(Values are mean *+ SEM of six animals). #p<0.01, # p<0.001 as compared to Control; *p<0.05, **p<0.01, ***p<0.001 as compared to
HFD. One way ANOVA by Tukey’s multiple comparison test.

Table 3: Effect of Polyherbal formulation on lipid profile in serum- (Week III) on HFD fed Wistar rats

S. Treatment Total Triglyceride HDL LDL VLDL HDL Ratio Atherogenic
No Cholesterol (mg/dl) Cholesterol Cholesterol Cholesterol Index
(mg/dI) (mg/dI) (mg/dI) (mg/dI)

1  Control 102.17+£10.16 74.67+6.80 27.67+1.28 59.57+6.73 14.93+1.36 3.73+0.30 1.78+0.36

2 HFDcontrol  218+10.16# 115.0+7.48¢% 27.331£1.54 167.6749.91* 23.0£1.5¢ 8.09+0.60# 3.32+0.44%

3 Atorvastatin = 140.0+12.11***  73.1748.63** 39.33+2.93** 86.03£14.51**  14.63+1.73* 3.71+0.51%*  (0.88+0.21***

4 PHF 137.1749.90***  62.60+6.05***  351711.68 91.57£10.79%*  10.43£2.35**  3.90+0.22***  0.58+0.33***
25mg/kg

5 PHF 92.50+6.30 77.5048.61%*  40.50£2.79***  36.50+5.44*+* 15.50+1.72* 2.33+0.21%*  0.92+0.17***
50mg/kg

6 PHF 84.50+4.34** 67.67+2.11**  35.17+1.70 36.80£3.98*** 13.53+0.42** 2.42+0.14**  0.95+0.11***
100mg/kg

7 PHF 97.83+4.35%+* 52.831£6.25**  37.83+1.49 49.43+5.50%+* 10.57+1.25%*  2.61+0.15**  0.40+0.15***
200mg/kg

(Values are mean + SEM of six animals). ¥ p<0.05, #p<0.01, # p<0.001 as compared to Control; *p<0.05, **p<0.01, ***p<0.001 Vs HFD.
One way ANOVA by Tukey’s multiple comparison test.

Table 4: Effect of Polyherbal formulation on lipid profile in serum- (Week IV) on HFD fed Wistar rats

S. Treatment Total Triglyceride = HDL LDL VLDL HDL Ratio  Atherogenic
No Cholesterol (mg/dl) Cholesterol  Cholesterol  Cholesterol Index
(mg/dl) (mg/dl) (mg/dl) (mg/dl)

1 Control 101.50+7.68 54.0+3.04 26.33+2.73  64.3749.07 10.80+0.61 4.09£0.58 1.16+0.25

2 HFDcontrol  148.33+7.25% 118.0+16.11 29.50+1.61  95.23+9.94+# 23.60+3.22# 5.14+0.48 3.04+0.54#

3 Atorvastatin  111.2+3.18 59.50+4.37***  36.50+1.73  62.93t4.44 11.90£0.87**  3.10£0.22**  0.66+0.16***

4 PHF 128.1745.10 47.67+5.48** 37174190 81.47+5.67 9.53+1.10%** 3.15+0.28* 0.60+0.15%**
25mg/kg

5 PHF 112.17+6.68**  64.831£5.48**  38.17+2.88  61.03+5.65* 12.97£1.11%*  2.99£0.21**  0.79£0.27***
50mg/kg

6 PHF 104.17+6.0***  5833+8.63***  34.67+133  57.83%5.65** 11.67£1.73**  3.02£0.18**  0.65+0.17***
100mg/kg

7 PHF 92.0+4.57*+* 60.67+4.30*** 37334326  45.53+£6.50***  12.13+0.86*** = 2.85+0.38**  0.88+0.27***
200mg/kg

(Values are mean + SEM of six animals). #p<0.01, # p<0.001 as compared to Control; *p<0.05, **p<0.01; ***p<0.001 as compared to
HFD. One way ANOVA by Tukey’s multiple comparison test.

Table: 5 Effect of Polyherbal Formulation on relative organ weight analysis on HFD fed Wistar rats

S. Treatment Relative organ weight (gms)

No Heart Liver Kidney Peritoneal fat
1 Control 0.364+0.021 2.487+0.35 0.663+0.031 0.644+0.049

2 High fat diet control 0.317£0.025 2.640£0.18 0.575+0.026 1.275+0.12%**
3 Atorvastatin 0.367£0.014 3.763£0.028** 0.805+0.105* 0.814+0.19**
4 PHF 25mg/kg 0.375£0.02 3.118+0.18** 0.659+0.15 0.684+0.62

5 PHF 50mg/kg 0.355£0.018 2.994+0.031* 0.746£0.066 0.653+0.12

6 PHF 100mg/kg 0.349+0.021 3.152+0.209** 0.672+0.028 0.667+0.19

7 PHF 200mg/kg 0.322£0.024 2.931+0.194 0.647+0.032 0.825+0.096**

(Values are mean + SEM of six animals). p value ***<0.001, **<0.01, *<0.05 as compared to control.
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Serum liver enzymes

Effect of PHF and atorvastatin on lever function (ALAT,
ASAT, total protein and glucose) was assessed on pre-study
day and study termination day using serum sample. End of
the experiment 25, 50, 100 and 200 mg/Kg PHF treated
groups not showed significant increase in ALAT, ASAT, total
protein and glucose levels, but 10 mg/kg atorvastatin
treated groups showed significant increase in ALAT, ASAT
levels on end of the study (p<0.01).

Necropsy and organ weight analysis

The gross pathological examinations not showed
abnormality attributed by the treatment with PHF at four
dose level 25, 50, 100 and 200 mg/kg b.wt. The absolute
organ weight of the isolated liver, heart, kidney and
peritoneal fat from all the groups were recorded and relative
organs weight were calculated (Table 5). Atorvastatin 10
mg/kg shows significantly increase in liver and kidney
weight (p<0.01). The PHF at the dose levels of 25, 50, 100
mg/kg does not showed any significant increase in liver
weight. The animals were fed with HFD diet and treat with
atorvastatin showed significant increased peritoneal fat
content (p<0.001; p<0.01). The lever histopathological
examination not showed marked significant changes. The
HFD fed animals showed fatty infiltration and minimal
periportal inflammation.

DISCUSSION

The present study result supports the hypolipidemic
property of a polyherbal formulation. Findings of lipid
profile of PHF treatment in all the doses showed a significant
decrease in triglyceride, total cholesterol, VLDL, LDL,
significant increase in HDL values at 25 mg/kg and 50
mg/kg and significant increase in HDL:Tc ratio at the all the
dose levels, when compared with control group over a
period of 28 days treatment. Here the composition of high
fat diet is changed because of cassine causes allergic
reactions in animal’s skin, so the composition of the high fat
diet was changed.

In present study, the high fat diet contains more amounts of
natural substance includes butter and coconut oil. Butter is a
rich source of saturated fats and its contains about 81.11 %
of total lipid , 51.37 % of total saturated fatty acids and 21.02
% of total monounsaturated fatty acids and its helps to
increase cholesterol levels in this model. (National
agriculture library, United States dept of agriculture)

The PHF shows significant increase in HDL level and decrees
in LDL, VLDL levels. Increase in LDL, VLDL levels are
increase the risk of cardiovascular diseases. Increases of
HDL have cardioprotective effect and it was proved by
various studies. %10

Atherogenic index (AI) is used as a marker to assess the
susceptibility of atherogenesis. ! Significant reduction of Al
was found in PHF treated group and the study results
indicating protective role of PHF against aterogenesis.

The PHF formulated by using more than 10 individual
plants. The hypolipidemic properties of Commiphora mukul,
Emblica officinalis, Zingiber officinale, Tribulus terrestris and
Semecarpus anacardium were reported. The antioxidant
property of Terminalia arjuna, Emblica officinalis and Aegle
marmelos were also reported. 12-17

The currently used hyperlipidemic drugs lag behind the
desired properties such as efficacy and safety on long term
use, cost and simplicity of administration. These factors
fulfill conditions for patient complication. Herbs are mines of
medicinal agents and needs for researchers are felt to find
efficacious, cheap and safe hyperlipidemic agents from
among the natural products. 18

CONCLUSION

The present study conclude that, the “Triglize” a polyherbal
formulation has anti-hyperlipidemic property against high
fat diet induced hyperlipedemia in rats and the polyherbal
formulation not showing any liver enzyme abnormalities.
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