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Abstract

Centella asiatica is a well-established plant in both of the traditional system of medicine in Ayurveda and Unani. In Ayurveda, the

plant is reported in the treatment of hyperglycemia and as a blood purifier. The plant is having in vitro antioxidant and free radical
scavenging activity, hypoglycemic activity, and cardioprotective effect. Centella asiatica is the chief ingredient in many of the poly-
herbal formulations used in ayurveda and unani viz. Abana. Centella asiatica has been proved as a good hypoglycemic. The present
study was conducted on a 14 day model in which the effect of Centella asiatica extract was observed on STZ induced diabetic rats
that were fed with high fat diet (HFD). Diabetes induced by STZ (50 mg/kg) i.p. injection. All the animals were allocated into 7 differ-
ent groups following two types of dietary regimen. Normal pellet diet (NPD) and high fat diet (HFD) to observe the effects of STZ in
presence of each groups except NC. Daily food and water was measured. Hyperlipidemia induced by feeding with HFD to all animal
except NC. The parameters for evaluation of antihyperlipidemic and antihyperglycemic activities are the physical parameters and
the biochemical estimation. These are blood glucose level, food efficiency ratio, liver weight, heart weight, lipid profile, biochemical
marker and histopathological studies of aorta. The diabetic hyperlipidemic group showed marked elevation and the pre-treatment
groups showed significant decrease in theses parameters as compared to D-HFD group (p < 0.01). In biochemical estimations various
enzymes like Total cholesterol (TC), Triglyceride (TG). The diabetic hyperlipidemic group shows marked elevation and the pre-treat-
ment groups show significant control in theses parameters as compared to D-HFD group (p < 0.01). The result of this study showed
that alcoholic extract Centella asiatica (500 mg/kg) has significant antidiabetic and anti hyperlipidemic activity against streptozocin
and high fat diet induced diabetic hyperlipidemic rats. All these results were compared and found to be similar with two standard
drugs metformin (500 mg/kg) and atorvastatin (10 mg/Kg).
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Introduction

Compared the our pastlifestyle now a day’s completely Changes
in lifestyles reduced physical activity, increased obesity, and rapid
changes in environmental complications contribute to the increas-
ing the number of eventuality of diabetes mellitus [1]. Globally, an
estimated 422 million adults were living with diabetes in 2014,

compared to 108 million in 1980, rising from 4.7 to 8.5% in the

adult population. WHO projects that diabetes will be the seventh
leading cause of death in 2030 [2].

Diabetes mellitus is a group of metabolic diseases character-
ized by hyperglycemia resulting from defects in insulin secretion,
insulin action, or both. The chronic hyperglycemia of diabetes is
associated with long-term damage, dysfunction, and failure of vari-

ous organs, especially the eyes, kidneys, nerves, heart, and blood
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vessels. Several pathogenic processes are involved in the develop-
ment of diabetes. These range from autoimmune destruction of
the B-cells of the pancreas with consequent insulin deficiency to
abnormalities that result in resistance to insulin action. The basis
of the abnormalities in carbohydrate, fat, and protein metabolism
in diabetes is deficient action of insulin on target tissues. Deficient
insulin action results from inadequate insulin secretion and/or di-
minished tissue responses to insulin at one or more points in the
complex pathways of hormone action. Impairment of insulin secre-
tion and defects in insulin action frequently coexist in the same pa-
tient, and it is often unclear which abnormality, if either alone, is
the primary cause of the hyperglycemia [3]. The classic symptoms
of untreated diabetes are loss of weight, polyuria (frequent urina-
tion), polydipsia (increased thirst) and polyphagia (increased hun-
ger). Symptoms may develop rapidly (weeks or months) in type 1
diabetes, while they usually develop much more slowly and may be

subtle or absent in type 2 diabetes [4].

The two types of diabetes are referred to as:
¢ Type 1 (insulin dependent).

¢ Type 2 (non-insulin dependent).

Type 2 diabetes mellitus

It is a chronic metabolic disease that affects the body’s ability
to turn food into energy. Normally, after eating, sugar in the form
of glucose from the food enters the bloodstream. The hormone In-
sulin, released from the pancreas in response to the rising levels
of glucose in the bloodstream, is responsible for transporting the
glucose into the body’s cells, to be used as fuel. Other hormones
produced by the gastric system such as GLP-1 also play a part in
controlling glucose metabolic processes. In Type 2 diabetes, the
body does not respond well to insulin. As a result, the cells can-
not absorb the glucose properly and it remains and builds up in
the bloodstream and damages the inner lining of the small blood
vessels. Uncontrolled diabetes may lead to blindness, limb amputa-
tion, kidney failure, and nerve damage. Diabetes is also a prominent
factor in accelerating the hardening and narrowing of the arteries
(atherosclerosis), leading to stroke, heart disease, and other small

blood vessel disorders [5].

Diabetic hyperlipidemia

Hyperlipidemia, elevated levels of lipids in the blood plasma, is
a condition commonly observed in patients with type 2 diabetes.
It is also characteristic of metabolic syndrome disorders. When
hyperlipidemia occurs, chronic inflammation inside the patient

takes place as levels of HDL cholesterol decrease and levels of LDL
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cholesterol increase. The end result of hyperlipidemia may be car-
diovascular disease, and in many cases, heart-related fatality. Type
2 diabetics are most likely to become ill, disabled, or even suffer
fatality due to cardiovascular complications, and for many patients,
they are also dealing with the condition of hyperlipidemia, though
very few are aware of it. As is commonly the case with type 2 dia-
betics, obesity remains a significant concern, and for those also suf-
fering from hyperlipidemia, achieving weight loss becomes an even
stronger necessity for the individual. Obese patients with diabetic
hyperlipidemia are at a great risk for health complications from hy-
pertension, health function, heart disease, and the risk of mortality,
according to Quality of Life Research (1998) [6,7].

Centella asiatica

Centella asiatica consists of dried whole plant of Centella asi-
atica (Linn.)Urban. Syn. Hydrocotyleasiatica Linn from the Family
of Apiaceae [8].

Chemical constituents

It contains several active constituents, of which the most impor-
tant are the triterpenoid saponins, including asiaticoside, centello-
side, madecassoside, and asiatic acid. In addition, Centella contains
other components, including volatile oils, flavonoids, tannins, phy-

tosterols, amino acids, and sugars [9].

Aim of the Study

Effect of ethanolic extract of Centella asiatica against streptozo-

cin and high fat diet induced diabetes and hyperlipidemia in rats.

Materials and Methods
Malesprague-dowley rats (150 - 200g) were used for the study.

They were housed five each in sanitized polypropylene cages con-
taining paddy husk as bedding under standard laboratory condi-
tions at room temperature (23°c * 2°c) with 12hrs light/dark
cycle. The animals was randomized into experimental and control
groups. They have free access to standard pellets as basal diet and

water ad libitum.

Approval from animal ethical committee

Ethical clearance was obtained from institutional animal ethical
committee (IAEC), Approval No. IU/Pharm/ M.Pharm/IAEC/14/08
dated 05% July, 2014, Faculty of pharmacy Integral University,
Dasauli, P.O. Bas-ha Kursi Road; Lucknow - 226026 (U.P).

Collection and authentication of crude drug (Centella asiatica)

Dried leaves of Centella asiatica was purchased from the local

market of Lucknow. The drug was authenticated by a taxonomist of
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national botanical research institute Lucknow. The voucher speci-
men no. is NBRI-SOP-202 and Ref. No NBRI/CIF/409/2013, dated
23.12.2013. The sample specimen has been preserved in faculty of

pharmacy, integral university, Lucknow for future references.

Preparation of ethanolic extract of Centella asiatica

The whole plant was dried in laboratory at room temperature
and powdered in a mixer grinder. To prepare the extract 25g of the
whole plant powder in 25 ml of ethyl alcohol was stirred magneti-
cally for 4h at room temperature. The residue was removed by fil-
tration and it was once again extracted as above and filtered. The
combined filtered was evaporated to dryness at 40 - 50°C under
reduced pressure in a rotary evaporator (yield of ethyl alcohol ex-

tract was approximately 10%) [12].

Streptozocin solution

Standard streptozocin was dissolved in 0.2M citrate buffer and
freshly prepared solution was given to the animals according to

dose for induction of diabetes in rats.

Atorvastatin solution

Standard atorvastatin was dissolved in 0.9% normal saline and

freshly prepared solution was used as a standard drug.

Metformin solution

Metformin tablets were powdered and dissolved in 0.9% nor-
mal saline and freshly prepared solution was given to the animals

according to dose.

Formaldehyde solution

Freshly prepared 10% formaldehyde solution.

Plant extract solution

The dried plant extract was dissolved in 0.9% normal saline and

freshly prepared solution was given to animals according to dose.

Experimental protocol

Induction of diabetes mellitus

Rats were fasted 24 hr before the induction of diabetes by strep-
tozocin injection. The STZ was freshly dissolved in normal saline
0.2M sodium citrate buffer, pH4.5 with a single dose of STZ 50 mg/
kg immediate injection in overnight fasted SD rats. After 48 hr of

STZ injection diabetes mellitus was confirmed by blood sample col-
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lected from the tip of the tail using a blood glucometer. The rats
with a fasting blood glucose level 250 mg/dL were considered dia-

betic and were used in experiment [13].

Experimental design

The normal group (NC) served as non diabetic control rats
treated with saline instead of STZ. All diabetic rats was allocated
in to two dietary regimen i.e. one group was received normal pallet
diet (NPD) and all other groups fed with composition of high fat
diet was according to table [13,14].

S. No Ingredients Quantity (g/100g)
1 Corn flour 25
2 Milk Powder 15
3 Sucrose 15
4 Caesein 05
5 Egg Yolk 03
6 Cholesterol 01
7 Salt Mixture 01
8 Lard 35

Table 1: Composition of High fat Diet.

Experimental procedure

At the beginning of study (0 day) the body weight and fasting
blood glucose was measured of all animal of different groups. The
animal NC and D-NPD were fed with NPD and all others were fed
with HFD along with NPD. Food and water intake were monitored
daily at the same time during the experimental period. The food
efficiency ratio (FER) was calculated as the total body weight gain
(gm)/total food intake amount (gm) during the experimental pe-
riod at the end of study (15 day). Final body weight of all animals
were taken and then animal have been sacrificed with high dose of
diethyl ether (over night fasted). Blood sample was collected from
retro orbital plexus/ cardiac puncher and was allowed to clot for
30 minute at room temperature. The serum was separated by cen-
trifugation at 3000 rpm at 30°C for 15 minute and was used for
estimations. The animal has been dissected and aorta has been iso-
lated and kept in formaline (10%) for histopathological study. The
liver and heart were excised immediately and rinsed with ice cold

normal saline and weighed [13,14,16].

All diabetic rats was divided in 5 groups as follows.
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S.
No Groups No. of Animals Treatment will be given
1. Normal Control 5 Administered with Normal saline instead of STZ and fed with NPD
) Diabetic control 5 Rats were administered with single dose of STZ (50mg/kg i.p.) and
' (D-NPD) fed with normal pallet diet throughout the study period (15 days)
Diabetic- high fat diet Rats were treated with single of STZ (50mg/kg i.p) and fed with
3. 5 high fat diet along with NPD throughout the study period (15
(D-HFD) days)
C asiatica [TE1] Rats were treated with single of STZ (50mg/kg i.p) and pretreated
4. 5 with extract of C asiatica (250mg/kg/d) throughout the study
(250mg/day) period (15 days)
C asiatica [TE2] Rats were treated with single of STZ (50mg/kg i.p) and pretreated
5. 5 with extract of C asiatica (500mg/kg/d) throughout the study
[500mg/kg] -
period (15 days)
Metformin Rats were treated with single of STZ (50mg/kg i.p) and pretreated
6. 5 with Metformin (0.5mg/kg/d) throughout the study period (15
[0.5mg/kg] days)
Atorvastatin treated Rats were treated with single of STZ (50mg/kg i.p) and pretreated
7. 5 with Atorvastatin (10mg/kg/d) throughout the study period (15
[10mg/kg] days)
Table 2: Experimental Protocol [16].
Results Blood glucose level (At 0 day)
Atorvastatin Metformin C. asiatica C. asiatica
S.no. NC D-NPD D-HFD
10mg/kg 500mg/kg 250mg/kg 500mg/kg
1 77 98 89 94 66 95 100
2 94 102 104 89 102 85 75
3 87 79 96 69 75 100 101
4 82 87 92 72 67 80 77
5 105 109 101 101 89 80 84
Mean 89 95 96.4 85.0 79.8 88.0 87.4
+SEM +4.88 +5.35 +2.76 +6.23 +6.90 +4.06 +5.55

Table 3: Blood glucose level (At 0 day).

All values are expressed as mean * SEM calculated by one way ANOVA (n = 5).
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Blood glucose level (After 48 hrs)

Atorvastatin Metformin C. asiatica C. asiatica
S.No NC D-NPD D-HFD
10mg/kg 500mg/kg 250mg/kg 500mg/kg
1 75 155 175 165 225 185 180
2 99 159 220 175 215 175 170
3 85 170 228 188 218 179 175
4 78 157 215 168 190 170 165
5 101 180 225 177 188 181 169
Mean 87.6 164 221 174 207 178 171.8
+SEM +5.32 +4.72 1+9.65 +4.00 +7.61 +2.56 +2.59
Table 4: Blood glucose level (After 48 hrs).
All values are expressed as mean = SEM calculated by one way ANOVA (n = 5).
Final blood glucose level (At 14th day)
Atorvastatin Metformin C. asiatica C. asiatica
S. No NC D-NPD D-HFD
10mg/kg 500mg/kg 250mg/kg 500mg/kg
1 77 170 190 168 110 135 129
2 102 250 270 174 107 128 122
3 88 240 288 165 101 124 120
4 75 235 290 190 99 130 125
5 103 285 275 185 102 134 126
Mean 89.0 236 *262.6 *176.4 *103.8 *130.2 *124.4
+SEM +5.94 +18.67 +18.54 +4.82 +2.03 +2.01 +1.56

Table 5: Final blood glucose level (At 14 day).

All values are expressed as mean * SEM calculated by one way ANOVA followed by Tukey’s test (n = 5). *= p < 0.01 when D- NPD

Initial body weight (gm)

compared with NC, and all pre-treatment groups compared with D-HFD.

Atorvasatin Metformin C. asiatica C. asiatica

S.No NC D- NPD D-HFD
10mg/kg 500 mg/kg 250mg/kg 500mg/kg

1 209 198 248 172 200 175 250
2 210 195 250 175.5 200 175 240
3 210 196 250 174 200.5 170 245
4 211 197 252 175 200 180 250
5 211 200 249 175 200 175 248
Mean 210.3 197.3 249.9 174.3 200.1 175 246.6
+SEM +0.374 +0.86 +0.67 +0.62 +0.10 +1.58 +1.88
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Final body weight (gm)

Atorvasatin Metformin C. asiatica C. asiatica

S.No NC D- NPD D-HFD
10mg/kg 500mg/kg 250mg/kg 500mg/kg

1 225 170 280 184 212 170 238
2 220 175 275 185 215 170 230
3 228 184 265 182 220 165 235
4 226 185 278 187 218 172 239
5 222 180 267 186 210 175 241
Mean 224.2 *178 *273 *184.8 *215 *170.4 *236.6
+SEM +1.42 +2.81 +2.98 +0.86 +1.84 +1.63 +1.91

All values are expressed as mean = SEM calculated by one way ANOVA followed by Tukey’s t-test (n = 5). *= p < 0.01 when D- NPD com-

Table 7: Final body weights.

pared with NC, D-HFD compared with D-NPD and all pre-treatment groups compared with D-HFD.

Total food intake (gm)

Atorvastatin Metformin C. asiatica C. asiatica
S.No NC D-NPD D-HFD
10mg/kg 500mg/kg 200mg/kg 500mg/kg
1 28 53 75 77 33 57 52
2 24 55 81 85 39 59 55
3 27 59 77 79 32 65 60
4 22 53 71 76 39 55 50
5 25 51 83 85 31 56 51
Mean 25.2 54.2 77 80.4 34.8 58.4 53.6
+SEM +1.06 +1.35 +2.13 +1.93 +1.74 +1.77 +1.80
Table 8: Total food intake.
All values are expressed as mean + SEM calculated by one way ANOVA (n = 5).
Total water intake (ml)
Atorvastatin Metformin C. asiatica C. asiatica
S.No NC D-NPD D-HFD
10mg/kg 500mg/kg 250mg/kg 500mg/kg

1 32 190 244 202 170 195 175

2 25 185 250 200 175 190 185

3 29 199 228 196 165 180 170

4 34 201 225 186 158 172 161

5 27 189 230 178 169 176 166

Mean 29.4 192.8 235.4 192.4 167.4 182.6 171.4

+SEM +1.63 +3.07 +4.89 +4.53 2.8 +4.30 +4.10
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Food efficiency ratio

Atorvastatin Metformin C. asiatica C. asiatica
S.No NC D-NPD D-HFD
10mg/kg 500mg/kg (250mg/kg) (500mg/kg)

1 0.57 -0.71 0.42 0.15 0.36 -0.08 -0.23

2 0.46 -0.36 0.31 0.11 0.38 -0.08 -0.18

3 0.66 -0.20 0.19 0.10 0.61 -0.07 -0.16

4 0.68 -0.22 0.36 0.15 0.46 -0.14 -0.22

5 0.44 0.39 0.21 0.13 0.32 -0.10 -0.13
Mean 0.562 #.0.22 0.298 #0.128 #0.42 *-0.09 #-0.18
+SEM +0.049 +0.17 +0.043 +0.010 +0.05 +0.012 +0.018

Table 10: Food efficiency ratio.

All values are expressed as mean + SEM calculated by one way ANOVA followed by Tukey’s t-test (n = 5). *= p < 0.01 when C.A (250mg/
kg) compared with D-HFD compared. #=p < 0.05when C.A (500mg/kg) Ator, Met, D-NPD compared with D-HFD.

Liver weight (gm)
Atorvastatin Metformin C. asiatica C. asiatica
S.No NC D-NPD D-HFD
10mg/kg 500mg/kg 250mg/kg 500mg/kg
1 9.12 10.27 14.72 12.21 13.81 14.32 13.90
2 9.52 10.89 14.15 12.01 13.96 14.05 13.90
3 9.33 10.50 14.19 12.09 13.76 14.10 13.85
4 9.01 10.70 14.50 12.34 13.85 14.01 13.90
5 9.07 10.20 14.65 12.07 13.59 14.20 13.80
Mean 9.21 *10.5 *14.4 *12.1 *13.8 *14.14 *13.87
+SEM +0.09 +0.12 +0.11 +0.05 +0.06 +0.05 +0.02

All values are expressed as mean + SEM calculated by one way ANOVA followed by Tukey’s t-test (n = 5). *= p < 0.01 when D- NPD com-

Table 11: Liver weight.

pared with NC, D-HFD compared with D-NPD and all pre-treatment groups compared with D-HFD.

Heart weight (gm)

Atorvastatin Metformin C. asiatica C. asiatica

S.No NC D-NPD D-HFD
10mg/kg 500mg/kg 250mg/kg 500mg/kg

1 0.88 0.92 1.12 0.89 0.94 1.09 0.96
2 0.78 0.79 0.99 0.88 091 0.98 0.95
3 0.69 0.72 0.97 0.79 0.93 0.97 0.94
4 0.79 0.83 1.00 0.83 0.95 0.99 0.96
5 0.70 0.74 0.98 0.77 0.90 0.97 0.93
Mean 0.76 *0.80 *1.01 *0.83 *0.92 *1.00* *0.94
+SEM +0.03 +0.03 +0.02 +0.02 +0.01 +0.0.02 +0.01

All values are expressed as mean + SEM calculated by one way ANOVA followed by Tukey’s t-test (n = 5). *= p < 0.01 when D- NPD com-

Citation: Mohd Ayyub,, et al. “Effect of Ethanolic Extract of Centella asiatica against Streptozocin and High Fat Diet Induced Diabetes and Hyperlipidemia

Table 12: Heart weight.

pared with NC, D-HFD compared with D-NPD and all pre-treatment groups compared with D-HFD.

in Rats". Acta Scientific Pharmaceutical Sciences 5.9 (2021): 70-80.




Effect of Ethanolic Extract of Centella asiatica against Streptozocin and High Fat Diet Induced Diabetes and Hyperlipidemia in Rats

Lipid profile
Total cholesterol (TC) (mg/dl)
Atorvastatin Metformin C. asiatica C. asiatica
S.No NC D-NPD D-HFD
10mg/kg 500mg/kg 250mg/kg 500mg/kg
1 45.02 50.04 176.01 62.05 87.0 157.01 90.28
2 48.11 52.06 178.12 64.8 85.5 165.25 92.05
3 4451 54.01 180.15 63.2 88.7 161.16 93.25
4 46.20 56.12 182.19 62.5 86.5 160.08 95.01
5 48.80 55.19 184.16 65.0 89.0 159.25 96.35
Mean 46.53 53.48 180.1 63.51 87.34 160.6 93.39
+SEM +0.84 +1.09 +1.44 +0.59 +0.66 +1.35 +1.06

Triglycerides (TG) (mg/dl)

Table 13: Total cholesterol.

All values are expressed as mean * SEM calculated by one way ANOVA followed by Tukey’s t-test (n = 5).

Atorvastatin Metformin C. asiatica C. asiatica
S.No NC D-NPD D-HFD
10mg/kg 500mg/kg 250mg/kg 500mg/kg
1 27.03 38.08 168.04 45.01 81.10 150.21 89.25
2 26.44 42.27 170.25 48.71 84.15 152.32 91.65
3 30.22 39.99 172.34 46.87 82.25 151.32 90.69
4 32.05 40.37 175.65 48.66 82.44 155.01 90.98
5 28.21 42.41 172.42 45.34 83.64 152.11 92.06
Mean 28.79 40.62 171.7 46.92 82.72 152.2 90.93
+SEM +1.04 +0.80 +1.26 +0.78 +0.53 +0.79 +0.48

All values are expressed as mean * SEM calculated by one way ANOVA followed by Tukey’s t-test (n = 5). *= p < 0.01 when D- NPD com-

Table 14: Triglycerides.

All values are expressed as mean * SEM calculated by one way ANOVA followed by Tukey’s t-test (n = 5).

pared with NC, D-HFD compared with D-NPD and all pre-treatment groups compared with D-HFD.
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Histopathological studies

Histopathological studies were done from Puri pathology. The
detailed report is enclosed as annexure 4. All photographs were
taken on 40x. Photomicrograph of aorta of NC rats showed regu-
larly arranged smooth muscle fibres with outer lining of flattened
or cuboidal cell. In D-NPD the photomicrograph of aorta showed

thickened wall with presence of lymphocytic infiltration and

groups of cartilage cells surrounded by rim of fibrous tissue. Two
fragments of fatty tissue with lymphocytic infiltration. Photomi-
crograph of aorta of D-HFD showed flattened cell lining was intact.
Outer wall of aorta showed remarkably thick layer of loose fibro
connective tissue lining with lymphocytic infiltration and presence
of large amount of fatty tissue. In atorvastatin treated group the

photomicrograph of aorta showed the wall of aorta was normal in
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Figure 1

All values are expressed as mean + SEM calculated by one way
ANOVA followed by Tukey’s t-test (n = 5). *=p < 0.01 when
D- NPD compared with NC, D-HFD compared with DNPD and

all pre-treatment groups compared with D-HFD.

thickness; but one thick fragment of fatty tissue was present. In
metformin treated group the photomicrograph of aorta showed
the wall of aorta was normal in thickness and cellularity. The cells
were regularly arranged with fair no of cell showed vacuolation in
their cytoplasm. Remarkably thick layer of fibro connective fatty

tissue was present with lymphocytic infiltration. In Centella asi-
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aticatreated group the photomicrograph of aorta showed wall of
aorta was thin with low cellularity. Flattened cell lining on one side
was intact. Other side showed prominent loose fibro connective

tissue with fat cells lining the wall of aorta.

(@)NC

(D-HFD

Figure 2: Histopathological studies of aorta of different groups.

Discussion

Hyperlipidemia is a common problem and leading cause of car-
diovascular disease related to development of atherosclerosis. Risk
for all forms of CVD, including CHD is increased substantially with
type 1 and type 2 diabetes mellitus. Furthermore, the mortality
rate in diabetic subjects who have experienced CHD is much higher

than in nondiabetic subjects.

India is known for its traditional medicinal systems-Ayurveda,
Siddha, and Unani. Medical systems are found mentioned even in
the ancient Vedas and other scriptures. Centella asiatica was found

that plant is having in vitro antioxidant and free radical scaveng-
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ing activity, hypoglycaemic activity, cardio protective effect. It was
also reported the healing effects of Centella extract - Centella asi-
atica - and asiaticoside on acetic acid induced gastric ulcers in rats.
Centella asiatica is the chief ingredient in many of the polyherbal

formulations used in ayurveda and unani viz. Abana.

The present study was conducted on a 14 day model in which
the effect of Centella asiatica extract was observed on STZ induced
diabetic rats that were fed with high fat diet (HFD). Diabetes was
induced by (50mg/kg) i.p. injection of STZ. All the animals were al-
located into 7 different groups following two types of dietary regi-
men. Normal pellet diet (NPD) and High fat diet (HFD) to observe
the effects of STZ in presence of each groups except NC. Daily food
and water was measured. Hyperlipidemia induced by feeding with
HFD to all animal except NC. The pre-treatment of Centella asiatica
attwo doses (250mg/kg&500mg/kg) along with the standard drug
Atorvastatin (10mg/kg) and Metformin (500mg/kg) was given for
14 days.

The protective effect of Centella asiatica was asses by various
parameters i.e. blood glucose level, body weight, food efficiency ra-
tio, lipid profile, heart weight, liver weight, atherogenic index and

two biochemical parameter i.e. ALT and LDH.

Present study showed that STZ elevates blood glucose level in D-
NPD but in D-HFD very marked increase due to the presence of po-
tentiating factor i.e. STZ and HFD. Centella asiatica extract(500mg/
kg) showed reduction in blood glucose level as compared to D-HFD
(p <0.01).

The D-NPD showed remarkable loss of weight when compare to
NC because of diabetes but D-HFD group showed a drastic increase
in weight when compare to NC. Centella asiatica extract (500 mg/
kg) showed very significant reduction in final body weight (p <
0.01).

The Food efficiency ratio (FER) STZ treated group was found to
be significantly improved when compared to D-HFD. Centella asi-
atica extract (500 mg/kg) showed very significant improvement in
FER as compared to D-HFD (p < 0.01).

Heart weight & liver weight are important physical parameters,
increase in heart weight is the indication of heart disease and in-

crease in liver weight indicate liver enlargement. Centella asiatica

79
(500mg/kg) reduced the heart weight and liver weight very signifi-
cantly when compared to D-HFD (p < 0.01).

Estimation of lipid profile i.e. when hyperlipidemia occur the
level of TC, TG, and LDL were increased but level of HDL was de-
crease. Centella asiatica (500 mg/kg) showed very significant re-
duction in TG (p < 0.01), TC (p < 0.01), HDL (p < 0.01), and LDL (p
< 0.01) when compared to D-HFD (p < 0.01).

Two biochemical enzymes was also assessed i.e. ALT and LDH.
Centella asiatica extract (500 mg/kg) showed very significant
when compared to D-HFD (p < 0.01).

Atherogenic indexes a parameter for development of athero-
sclerosis. The NC group showed regularly arranged smooth muscle
fibres with outer lining of flattened or cuboidal cell and D-NPD,
D-HFD groups showed that two fragment of fatty tissue and thick
layer of loose fibro connective tissue were found and the pre-treat-
ment groups showed marked decrease in development of athero-
sclerosis which was clearly indicated by histopathological studies
of aorta. Centella asiatica extract (500 mg/kg) showed very signifi-
cant effect when compared to D-HFD (p < 0.01).

All these results were also confirmed by histopathological stud-
ies of aorta of different groups. The histopathology reveals that the
group NC showed regularly arranged smooth muscle fibres with
outer lining of flattened or cuboidal cell. The group D-NPD showed
two fragments of fatty tissue with lymphocytic infiltration. The
group D-HFD showed flattened cell lining was intact and the outer
wall with thick layer of loose fibro connective tissue. In atorvas-
tatin treated group showed that aorta wall was normal in thickness
but with one thick fragment of fatty tissue. In metformin treated
group showed that cells were regularly arranged with fair no of cell
showed vacuolation in their cytoplasm. Centella asiatica treated
group the photomicrograph of aorta showed the wall of aorta was
thin with low cellularity. The flattened cell lining on one side was
intact. Other side showed prominent loose fibro connective tissue

with fat cell lining the wall of aorta.

In the present study, pre-treatment with ethanolic extract of
Centella asiatica significantly prevented STZ and HFD induced
hyperlipidemic and hyperglycemic effect. Centella asiatica extract
(500 mg/kg) showed very significant anti hyperlipidemic and anti
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hyperglycemic activity against STZ and HFD induced diabetes and
hyperlipidemia. All these results were compared and found to be
similar with two standard drugs metformin (500mg/kg), and ator-
vastatin (10 mg/kg).

Conclusion

The present study showed that pre-treatment with Ethanolic
extract of Centella asiatica significantly controlled the STZ and HFD
induced diabetes and hyperlipidemia in SD rats and decreased
the levels of diagnostic marker enzymes significantly. The present
study concluded with certain observation and result. The observa-
tion is that high fat diet along with STZ induced diabetes is a very
suitable, potent short term model for evaluating the hypoglycaemic
and hypolipidemic effect in rats. The parameters for evaluation of
antihyperlipidemic and antihyperglycemic activity the physical pa-
rameters, lipid profile and biochemical parameters are the estima-
tions. The result of this study clearly showed significant reduction
in physical parameters (final body weight, heart weight and liver
weight) and lipid profile i.e. total cholesterol (mg/dl), triglycerides,
LDL-C (mg/dl), HDL-C (mg/dl), atherogenic index, and the two
biochemical marker i.e. ALT and LDH (Lactate dehydrogenase), all
these result was further confirmed by histopathological studies of
aorta which showed marked reduction in development of athero-
sclerosis plaque in the pre-treatment group. The result of the pres-
ent study concluded that Centella asiatica has significant protection
against STZ and HFD induced hyperlipidemia and diabetes which

was compared to standard drugs i.e. atorvastatin and metformin.
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