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The primary focus of the research was to evaluate the antidiabetic activity of the ethanolic and aqueous
extract of Vitis pedata in alloxan induced rats. The entire study was divided into two phases: Phase 1 and
phase 2. The phase 1 is initiated with the collection and authentication of the plant, followed by extraction
with ethanol and water and finally screening of the phytochemical constituents of the extracts. The phase
2 is more inclined on the therapeutic effect of the plant extracts on experimentally induced diabetic rats.
Several parameters such as estimating the body weight and liver weight, blood glucose level, total proteins,
hemoglobin, serum albumin, serum urea, serum cholesterol levels were examined in the diabetic rats. The
histopathological changes in the pancreas of diabetic rats were also studied. The aqueous extract of Vitis
pedata showed a significant reduction in the blood glucose levels, lipid profile and serum biomarkers in
diabetic rats, quite similar to the standard treatment of glibenclamide, whereas the ether extract showed
a less effect compared to the other two extracts. The plant extracts also highlighted an improvement in
the beta cell mass in islets of pancreas. Thus, the study of aqueous and ethanolic extract of Vitis pedata
indicated a promising antihyperglycemic activity in alloxan induced diabetic rats. Furthermore, the study

also opens the door for extended research to explicate the mechanism of action of the plant extracts.
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Diabetes mellitus has become a real issue of
public health in most of the developing countries,
where its prevalence is moving to a higher surge
particularly in low and middle-income countries.
According to World Health Organization (WHO),
in 2016, diabetes was solely responsible for 1.6
million of deaths globally!". The ever-increasing
growth of diabetic mellitus is attributed to several
factors such as age, obesity, sedentary lifestyles
and unhealthy eating habits!?. In such economically
under-developed countries, adequate treatment
is either expensive or unavailable. The genre of
medical science has witnessed a huge number of
advancements in the development of synthetic
pharmaceutical medicaments to combat the disease.
Examples of these drugs can be classified into major
chemical groups such as biguanides, sulphonylureas,
thiazolidinediones, alpha (a)-glucosidase inhibitors
and also insulin analogues. Each of these drugs has
different mechanism as an antidiabetic agent. The
management of diabetes mellitus by the existing
therapeutic agents is failing to arrest the pathogenesis
of the disorder. Although they possess hypoglycemic
effect, the long term usage of these drugs is associated
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with many adverse effects such as gastrointestinal
disturbances, nephrological complications, brain
atrophy and hepatic disorders. The treatment of
diabetes mellitus with insulin analogues also shows
detrimental effects in the long term usel*. The
shooting price of the medicaments and the lack of
availability of up-to-date treatment procedures are
still not accessible to a major proportion of rural
population especially in the developing countries.
Thus, there is an urge amongst the researchers to
develop alternating approaches to treat this disease
with respect to the present therapeutic approach
of diabetes mellitus®®. The evolution of human
civilization has witnessed the significance of plants
and its parts as a remedy for several ailments. The
paradigm shift from the synthetic drugs to the herbal
medicines for the treatment of the diabetes mellitus,
without any unwanted effects, appealed the scientists
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around the globe. The ethno botanical information
reports state that huge number of plants may possess
antidiabetic potentiall®l. A report of the clinical trials
conducted on human patients during the past few
years affirmed the glycemic control properties of
several medicinal plants such as Scoparia dulcis'”,
Cinnamomum cassia'®, Ficus racemosa bark and
Portulaca oleracea®. Most of the plants have
been found to contain substances like glycosides,
alkaloids, terpenoids, flavonoids etc., that are
frequently implicated as having a specific mode of
action of these plant drug or herbal formulation used
for treating diabetes!!?!.

Vitis pedata (V. pedata) (also known as Cayratia
pedata (C. pedata))'" is a woody climber, sometimes
vines, rarely small succulent trees, hermaphroditic
or polygamomonoecious to polygamodioecious. It
belongs to the family Vitaceae, which comprises
about 14 genera and 900 species and it is distributed
worldwide, but mostly in tropical and subtropical
regions. It is locally known as Goalilata!'>!*!, The
ethno pharmacological claims for V. pedata included
the utilization of its leaves as an anti-inflammatory
agent!'*, The leaves of the plant is having astringent
and haemostatic properties, which are being used
in the treatment of diarrhea, hemorrhage, varicose
veins, hemorrhoids, inflammatory disorder, pain,
hepatitis and free radical related diseases and also
as a wound healer on external use!'”. A number
of research work on the plant extract have also
highlighted its antimicrobial’®] anti-nociceptivel'”,
anti-arthritic and anti-oxidant properties!!8!,

To understand the rationalization of choosing this
plant species for the research, we need to throw
some light on the association of inflammation and its
biomarkers on the pathogenesis of diabetes mellitus.
Insulin resistance which is a key component of
type 2 diabetes is majorly attributed with steatosis
(accumulation of fats in liver) which is a resultant
of obesity. This in turn causes decreased hepatic
insulin sensitivity followed by increased fasting
hyperglycemia. Extensive researches on the obesity
has also reported the activation of two inflammatory
pathways, namely stress-activated c-Jun N-Terminal
Kinase (JNK) and the transcription factor Nuclear
Factor kappa B (NF-xB). These inflammatory
pathways are responsible for augmented adipokinesis
through production of several cytokines in obese
people thus making them more prone to develop
metabolic diseases like diabetes mellitus!'?.
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Intensive researches have also suggested the role of
Interleukin-1 (IL-1) in auto inflammatory process
leading to destruction of beta cells in the islets of
pancreas!?”,

Pradhan et al. carried out a nested case control
study among 27 628 women where he evaluated
the levels of inflammatory biomarkers such as IL-6
and C-reactive proteins. The results highlighted the
elevated levels of inflammatory biomarkers, thus
confirming the possible role of inflammation in the
onset of diabetes?!l.

Several studies on V. pedata confirmed its
anti-inflammatory studies. Rajmohanan et al.
investigated the anti-inflammatory properties of
C. pedata leaf extract in both in vivo and in vitro
models?. Alcoholic extract of C. pedata (250
mg/kg and 500 mg/kg body weight (b.w.), orally
(p.o.)) were efficient in reducing the formation of
granuloma thus inhibiting the inflammation. The
study also explored the mechanism of action of the
extract which demonstrated the inhibitory action of
cyclooxygenase in lipopolysaccharide macrophages
and also extensively prevent the action of proteinase.

Furthermore, Rajendran et al. in his study confirmed
the anti-inflammatory properties of aqueous and
alcoholic extracts of V. pedatal'”.

The significant correlation between inflammation
and diabetes mellitus discussed above became the
hallmark of our research. Since V. pedata, had been
a traditional anti-inflammatory agent, we thought to
investigate its anti-diabetic properties, which have
not been conducted till date. The main objective of
the proposed work was to screen the ethanolic and
aqueous extract of the plant V. pedata and to evaluate
of its anti-diabetic activity in alloxan induced rats.

MATERIALS AND METHODS

Materials:

Alloxan (Spectrachem Pvt. Ltd. Company), sodium
Tripolyphosphate (TPP) was procured from Sigma-
Aldrich (Missouri (MO), United States of America
(USA)) while water of High Performance Liquid
Chromatography (HPLC) grade and acetic acid was
obtained from Spectrochem (Mumbai, India), albumin
estimation kit, cholesterol estimation kit, urea estimation
kit, High-Density Lipoprotein Cholesterol (HDL-C)
estimation kit were purchased from Span Diagnostics,
glibenclamide (Darwin Formulations). Windows Excel
(version 2003; Redmond, Washington), Statistical
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Package for Social Sciences (SPSS)/10.0 (SPSS,
USA), SigmaPlot (version 6.0; Zendal Scientific, USA)
softwares were used for data analysis.

Plant material:

The whole plant of V. pedata was collected from Howrah
district (West Bengal) and authenticated by Botanist
Dr. Jagadeesh Singh, Principal, East Point College
of Pharmacy, Bangalore, Karnataka. The voucher
specimen (No: Vitis pedata/02/EPCP/2013-2014)
was preserved in the Department of Pharmacology
laboratory of East Point College of Pharmacy for future
reference. The plant was processed, powdered coarsely
and coarse plant materials were used for extraction.

Preparation of plant material:

The collected plant material was cut into small pieces
and shade dried. The dried material was then powdered
by a mechanical grinder. The resulting powder was then
processed for extraction with ethanol and water. The
Ethanolic Extract of V. pedata (EEVP) and the Aqueous
Extract of V. pedata (AEVP) were concentrated under
reduced pressure and stored in desiccator.

Preliminary phytochemical analysis of EEVP and
AEVP"I

Phytochemical analysis was carried out by using
the standard procedures. Alkaloids, carbohydrates,
flavonoids, glycosides,  phytosterols/terpenes,
proteins, tannins, saponins and lipids were
qualitatively analyzed.

Alkaloids: EEVP and AEVP were separately
dissolved in dilute Sulphuric acid (H,SO,) and
filtered. The filtrate was treated with Dragendorft’s,
Hager’s, Mayer’s and Wagner’s reagent separately.
Appearance of reddish brown, yellow, orange brown
and cream coloured precipitates in response to the
above reagents respectively indicate the presence of
alkaloids.

Carbohydrates: EEVP and AEVP were separately
treated with Benedict’s, Fehling’s, Molisch’s and
Barfoed’s reagents under suitable conditions.
Appearance of reddish brown, purple ring at junction
and brick red colour in response to the above reagents
respectively indicates the presence of carbohydrates.

Flavonoids: EEVP and AEVP were separately
treated with few ml of alcohol and were heated with
magnesium ribbon and concentrated Hydrochloric
acid (HCl) under cooling. Appearance of magenta red
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colour indicates the presence of flavonoids. A few ml
of both the extracts were treated with Ferric chloride
(FeCl,), an appearance of intense green colour was
observed. The extracts were again treated with few ml
of aqueous Sodium hydroxide (NaOH), appearance
of yellow colour and changes to colourless with HCI
indicate the presence of flavonoids. EEVP and AEVP
were treated with lead acetate (10 %), formation of
yellow precipitates indicates presence of flavonoids.

Glycosides: Under suitable conditions, small
quantity of the EEVP and AEVP were subjected to
Baljet’s, Borntrager’s, Keller-Killiani, Legal and
Modified Borntrager’s test respectively. Appearance
of yellow-orange, pink-violet brown, lower layer
reddish brown and upper layer bluish green, pink-
red and rose pink-cherry red colour in response to
the above tests respectively indicates the presence of
glycosides.

Phytosterol/Terpenes: The EEVP and AEVP were
treated with Lieberman-Burchard, Salkowski’s and
Zak’s tests respectively under suitable condition.
Appearance of brown ring at junctions and upper
layer turns green, lower layer turns red-yellow
and purple-olive green colour in response to the
above tests respectively indicate the presence of
phytosterols/terpenes.

Proteins: The EEVP and AEVP were respectively
subjected to Biuret, Million’s, Xanthoproteic and
Ninhydrin tests. Appearance of blue colour, yellow
stain, yellow precipitate and blue colour, in response
to the above reactions respectively indicates the
presence of proteins.

Tannins: Small quantity of EEVP and AEVP were
dissolved in water and to that FeCl, (5 %) or gelatine
solution (1 %) or lead acetate solution (10 %) was
added. Appearance of dark blue colour with FeCl,
or precipitation with other reagent indicates the
presence of tannins and phenols.

Saponins: Small quantity of EEVP and AEVP were
mixed with water in a test tube and shaken well for
15 min. Foam was observed, it indicates the presence
of saponins.

Lipids: Few drops of 0.5 N alcoholic NaOH
was added to small quantity of EEVP and AEVP
respectively with a few drops of phenolphthalein.
The mixture is heated on water bath for 1-2 h,
formation of soap or partial neutralisation of alkali
was observed, it indicates the presence of lipids.
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Experimental animals:

Albino Wistar rats weighing 150-200 g were
procured from Ganesh animal supplier, Vijayanagar,
Bangalore. They were maintained in the animal
house of East Point College of Pharmacy for
experimental purpose. Animals were kept under
controlled conditions of temperature at 27°+2° and
12 h light-dark cycles for 1 w. They were housed in
polypropylene cages with paddy husk as bedding.
The animals were fed with commercially available
rat pellet diet. Water was allowed ad [libitum under
strict hygienic conditions. All the studies conducted
were approved by the Institutional Animal Ethical
Committee (IAEC) of East Point College of
Pharmacy, Bangalore (REF-EPCP/IAEC/02/2013-
14) according to prescribed guidelines of Committee
for the Purpose of Control and Supervision of
Experiments on Animals (CPCSEA), Government of
India.

Oral Glucose Tolerance Test (OGTT) in normal
rats!'?l:

The OGTT was performed in rats weighing 150-200
g. The selected animals were fasted for 16 h before
the commencement of experiment. However, they
were allowed for free access to water. These rats
were categorized into four groups having six in each
group. Rats of all groups were administered with
glucose 2 g/kg, p.o. 30 min after drug administration.
Blood samples were collected from the tail vein prior
to drug administration and at 30, 90 and 150 min of
glucose administration.

Group-I: Saline was supplied and serves as control.

Group-II: Animals received a dose of 5 mg/kg b.w.,
p-o. of standard drug (Glibenclamide).

Group-III: Animals received a dose of 400 mg/kg
b.w., p.o. of AEVP.

Group-1V: Animals received a dose of 400 mg/kg
b.w., p.o. of EEVP.

Experimentally induced diabetes mellitus!'3':

The Wistar albino rats 150-200 g of either sex were
allowed to fast for 24 h prior to the experiment.
The diabetes was induced by injection of single
dose of alloxan 120 mg/kg of b.w. in 0.3 % sodium
Carboxymethyl Cellulose (CMC) by intraperitoneal
(i.p) route. After 1 h of alloxanisation the animals
were given feed ad libitum and 5 % dextrose solution
for a day to avoid early hypoglycemic phase. The
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blood glucose was monitored after every 24 h of
alloxanisation. The diabetic condition was observed
at 48 h and 72 h of alloxan injection. The diabetic
rats (glucose level>300 mg/dl) were separated and
used for the study. The animals were divided into
five groups.

Group-I: Animals received saline and served as
normal control.

Group-II: Animal received salinetAlloxan (120
mg/kg b.w.) and served as diabetic control.

Group-III: Animals received a dose of 5 mg/kg b.w.
of glibenclamide (p.o)+Alloxan (120 mg/kg b.w.).

Group-IV: Animals received a dose of 400 mg/kg
b.w. p.o. of EEVP+Alloxan (120 mg/kg b.w.).

Group-V: Animals received a dose of 400 mg/kg
b.w., p.o. of AEVP+Alloxan (120 mg/kg b.w.).

The study was conducted for 21 d. On d 0, before
the administration of the extracts, the fasting blood
glucose levels were recorded. Following this, the
extract along with the standard drug (Glibenclamide)
were administered daily for a continuous of 21 d.

The blood glucose levels were monitored on 0, 7, 14
and 21 d of treatment period. Blood was collected
from the rat tail. Blood glucose levels were measured
by using the glucometer. The b.w. of the all animals
in each group was noted on the 0, 7, 14 and 21 d
of the experiment period. The differences in weight
were calculated. At the end of the experiment, blood
was collected by cardiac puncture from each rat
under mild ether anaesthesia. The blood samples
were used for the estimation of haemoglobin levels
and remaining was allowed to clot for 30 min at room
temperature and they were centrifuged at 3000 rpm
for 10 min. The serum was used for the estimation
of serum albumin levels??4, serum ureal>>?*®!, serum
total proteinst?’?1 serum HDL-C[?*%, haemoglobin
levelsP!. The liver was isolated and washed with
saline. The weights were determined by using an
electronic balance. The liver weights were expressed
with respect to its b.w. i.e. g/100 g.

Ultrastructural studies??':

The pancreas of each animal was isolated and was
cut into small pieces and preserved and fixed in 10 %
formalin for 2 d. Following this, the pancreas pieces
were washed in running water for 12 h followed by
dehydration with isopropyl alcohol of increasing
strength (70 %, 80 % and 90 %) for 12 h each. Then the
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final dehydration is done using absolute alcohol with
about three changes for 12 h each. The clearing was
done by using chloroform with two changes for 15 to
20 min each. After clearing the pancreas pieces were
subjected to paraffin infiltration in automatic tissue
processing unit. The pancreas pieces were washed
with running water to remove formalin completely.
To remove the water, alcohol of increasing strength
were used since it is a dehydrating agent. Further
alcohol was removed by using chloroform and
chloroform was removed by paraffin infiltration.

Statistical analysis:

The values were expressed as mean+Standard Error
of the Mean (SEM). The data was analysed by using
one way Analysis of Variance (ANOVA) followed
by Dunnett’s test using Graph pad prism software.
Statistical significance was set at p<0.05.

RESULTS AND DISCUSSION

The phytochemical analysis revealed the presence
of alkaloids, carbohydrates, steroids, flavones and
flavonoids in ether extract, whereas aqueous extract
exhibited presence of carbohydrates, alkaloids, phenols,
flavones and flavonoids, tannins (Table 1).

The effect of AEVP and EEVP on OGTT was tabulated
in the Table 2. AEVP of 400 mg/kg, p.o. did not show
significant reduction in blood glucose levels at 0,
30, 90 min and it shows the significant effect at 150
min (p<0.01), whereas, EEVP of 400 mg/kg show
a significant decrease in blood glucose levels, when
administered 30 min before glucose loading. It showed
a significant activity at the time intervals of 90 min and
150 min (p<0.01). Significant reduction was more at 150
min when compared with the 90 min. Glibenclamide
showed its potent antidiabetic activity in normal rats, it
bring backs the elevated blood glucose levels to normal
levels compared to normal control group at 90 min
(p<0.001).

TABLE 1: PRELIMINARY PHYTOCHEMICAL SCREENING OF EXTRACTS

S. No Test

Ethanol extract Aqueous extract

1 Carbohydrates
Molisch’s test
Fehling’s test
2 Proteins and amino acids
Ninhydrin test
Biuret test
3 Alkaloids
Mayer’s test
Wagner’s test
4 Glycosides
Borntrager’s test
Legal’s test
5 Steroids
Lieberman-Burchard test
Salkowski’s test
6 Triterpenoids
Tin+thionyl chloride
7 Phenolics and tannins
Ferric chloride test
Gelatine test
Lead acetate test
Alkaline reagent test
Dilute Nitric acid (HNO,) test
8 Saponins
Foam test
Haemolysis test
9 Flavones and flavonoids
Caddy’s test
Shinoda test

+ o+ o+
+ o+ o+ o+ 4+

+
+
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TABLE 2: EFFECT OF V. pedata PLANT EXTRACT ON BLOOD GLUCOSE LEVELS ON OGTT IN NORMAL RATS

Blood glucose levels (mg/dl) and time in min

Groups Treatment
0t min 30t min 90* min 150t min
Group-| saline 87.33+2.81 132.70+1.11 111.50+1.40 96.67+3.13
Group-I Glibenclamide (5 g4 83,1 7915 102.00:2.88"*  84.83+2.38" 60.00£1.71%**
mg/kg)
Group-II AEVP (400 mg/kg)  93.33:2.459ns  109.502.952ns  87.33:2.996ns  74.33:4.161**
Group-IV EEVP (400 mg/kg)  93.00+4.844 ns 115.8+4.347* 102.744.072°*  77.67+3.981**

Note: Values are represented as mean+SEM (n=6), one way ANOVA followed by Dunnett’s test. Where, ***p<0.001; **p<0.01; *p<0.05 and

ns: Not significant

The study of 21 d was done in alloxan induced diabetic
rats with plant extracts of V. pedata and the results
of blood glucose levels are tabulated in the Table
3. On d 0, there was no much variation in the blood
glucose levels within the group. Immediately after the
administration of alloxan, the diabetes control rates
(Group 1II) highlighted a substantial rise in the blood
glucose level from (320.6£17.39 mg/dl) at d 0 to
(371.5+23.43 mg/dl) and (395.23+23.85 mg/dl) on d 7
and d 21 respectively. In case of the diabetic rats treated
with AEVP (400 mg/kg) (Group V), a significant
decrease of the blood glucose levels were observed
from 331.32+20.04 to 106.89+£9.28 (p<0.001) from d
0 to d 21. On the other hand, the blood glucose levels
in the Group IV animals receiving EEVP of 400 mg/
kg, gradually decreased from 316.84+24.47 on d 0 to
178.78+£13.58 (p<0.001) on d 21. Being the standard

drug glibenclamide showed its potency and reduced
the blood glucose levels of diabetic rats to the level
significantly (332.5 3+20.38 to 108.23+6.83) at d 21.

There was a dynamic modification seen in the b.w.
of animals after the treatment with the plant extract.
The decreased b.w. of the animals was seen to regain
when compared with the diabetic control animals after
treatment for 21 d. The b.w of normal control group
was significantly increased as compared to initial
b.w. The changes in the b.w. of animals during 0, 7,
14 and 21 d were tabulated in the Table 4. Rats treated
with alloxan showed a decrease in the liver weight of
untreated diabetic rats, whereas in treated rats there was
a significant restoration of wet liver weight which was
near to the normal levels. The values of the wet liver
weight were tabulated in the Table 4.

TABLE 3: EFFECT OF V. pedata PLANT EXTRACTS ON BLOOD GLUCOSE LEVELS IN ALLOXAN INDUCED

DIABETIC RATS
Blood glucose levels (mg/dl)
Groups Treatment
od 7d 14d 21d
Group-I Saline 80.10+5.08 83.15+5.27*** 79.36+3.88** 83.37+3.67***
Group-Il Sa“"e;agl,lkage;" (120 350.6+17.39 371.5423.43 372.6£22.49 395.23423.85
Glibenclamide (5
Group-lll mg/kg)+alloxan 332.5 3+20.38 257.73£11.62%** 181.34+20.20*** 108.23+6.83***
(120 mg/kg)

EEVP (400 mg/

Group-IV kg)+alloxan (120 316.84+24.47 292.56+11.40** 249.77+13.04*** 178.78+13.58***
mg/kg)

AEVP (400 mg/

Group-V kg)+alloxan (120 331.32+20.04 282..83+10.89** 176.86+15.25** 106.89+9.28**

mg/kg)

Note: Values are represented as mean+SEM (n=6) one way ANOVA followed by Dunnett’s test. Where, ***p<0.001 and **p<0.01. All values

are compared with diabetic control
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TABLE 4: EFFECT OF V. pedata PLANT EXTRACTS ON BODY WEIGHT AND WET LIVER WEIGHT

Body weight (g) Liver Weight
Groups Treatment 0d 74 14 d 214 Wet.liver Weight/190g
weight body weight
Group-| Saline 180.3+5.11  185.4+4.49*** 188.3+4.89*** 191.324.58*** 5.60+0.27***  2.98+0.14**
Group-Ii salinexalloxan o4 5.4 74 1582441.93  153.7243.25 151.02:2.490  3.89:0.14  2.07+0.21
(120 mg/kg)
Glibenclamide
Group-llI (5 mg/ 185.3+4.78  182.5+2.59*** 187.5+2.67*** 191.8+2.42*** 5.38+0.16***  2.98+0.09**
kg)+alloxan
(120 mg/kg)
EEVP (400 mg/
Group-IV kg)+alloxan 189.5+5.06 177.7+3.67* 180.7+3.67*** 184.7+3.99***  4.99:+0.14*  2.69:0.13 ns
(120 mg/kg)
AEVP (400 mg/
Group-V kg)+alloxan 183.4+4.99  181.5+3.66* 185.6+3.53*** 188.9+3.99*** 5.29+0.27**  2.79+0.16*

(120 mg/kg)

Note: Values are represented as mean+SEM (n=6) one way ANOVA followed by Dunnett’s test. Where, ***p<0.001; **p<0.01; *p<0.05 and

ns: Not significant. All values are compared with diabetic control

The alloxan diabetic animals showed a significant
increase in the serum urea, Triglycerides (TGs), Total
Cholesterol (TC), Low-Density Lipoprotein Cholesterol
(LDL-C) and Very Low-Density Lipoprotein
Cholesterol (VLDL-C) levels whereas a suppression in
serum albumin, serum protein, hemoglobin and HDL-C
levels. However after the treatment with the extracts the
serum albumin, serum protein, hemoglobin and HDL-C
levels were increased and serum urea, TGs, TC, LDL-C
and VLDL-C levels were decreased and almost similar
to the normal group, which has been depicted from
Table 5-Table 9. The histopathological studies of the
tissues from each group have been illustrated in fig. 1.

The rising trends of diabetes mellitus associated with
its complications have manifested it to an epidemic
level especially in the developing countries. Bringing
in modifications in the lifestyle pattern such as weight

loss, cutting out sedentary regime and adopting physical
exercise with staple diet are considered as the first line
treatment in controlling the diabetes mellitus. However,
combatting the complications associated with it, does
require support of medications!?. Apart from the
standard treatment with synthetic drugs, the medical
team around the world are focusing on the therapeutic
impact of phytochemicals owing to its improved
patient acceptability and reduced systemic toxicity™3.
Right from the birth of humankind, medicinal plants
have always been a key resource to alleviate several
diseases and that tradition is religiously followed till
present era. In fact, the modern pharmacopoeia also
incorporates 25 % of plant-derived drugs®4. The
demand of plant extracts are increasing in the modern
society for the management of diabetes mellitus and its
complications!*.

TABLE 5: EFFECT OF V. pedata PLANT EXTRACTS ON SERUM ALBUMIN LEVELS IN ALLOXAN INDUCED

DIABETIC RATS

Groups Treatment Serum albumin levels (g/dl)
Group-I Saline 3.56+0.09***
Group-ll Saline+alloxan (120 mg/kg) 1.64+0.11

Group-II Glibenclamide (r?];igl)(ghalloxan (120 3.16 4 0.11%
Group-IV EEVP (400 mg/kg)+alloxan (120 mg/kg) 2.46 + 0.10**

Group- V AEVP (400 mg/kg)+alloxan (120 mg/kg) 3.07 £ 0.22***

Note: Values are mean+SEM (n=6) one way ANOVA followed by Dunnett’s test. Where, ***p<0.001 and **p<0.01. All values are compared

with diabetic control
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TABLE 6: EFFECT OF V. pedata PLANT EXTRACTS ON SERUM UREA LEVELS IN ALLOXAN INDUCED
DIABETIC RATS

Groups Treatment Serum urea levels (mg/dl)

Group-I Saline 25.16£0.76***

Group-ll Saline+alloxan (120 mg/kg) 42.17+1.22

Group-Ill Glibenclamide (5 mg/kg)+alloxan (120 28.47+0.90**
mg/kg)

Group-IV EEVP (400 mg/kg)+alloxan (120 mg/kg) 37.25+0.66*

Group- V AEVP (400 mg/kg)+alloxan (120 mg/kg) 33.98+1.96***

Note: Values are mean+SEM (n=6) one way ANOVA followed by Dunnett’s test. Where, ***p<0.001 and *p<0.05. All values are compared
with diabetic control

TABLE 7: EFFECT OF V. pedata PLANT EXTRACT ON SERUM TOTAL PROTEIN LEVELS INALLOXAN INDUCED
DIABETIC RATS

Groups Treatment Serum total protein levels (mg/dl)
Group-I Saline 8.65+0.31**
Group-lI Saline+alloxan (120 mg/kg) 5.37+0.32
Group-Ill Glibenclamide (5 mg/kg)+alloxan (120 8.28+0.25**
mg/kg)
Group-IV EEVP (400 mg/kg)+alloxan (120 mg/kg) 6.99+0.21*
Group- V AEVP (400 mg/kg)+alloxan (120 mg/kg) 7.05+0.25**

Note: Values are mean+SEM (n=6) one way ANOVA followed by Dunnett’s test. Where, ***p<0.001 and **p<0.01. All values are compared
with diabetic control

TABLE 8: EFFECT OF V. pedata PLANT EXTRACTS ON HAEMOGLOBIN LEVELS IN ALLOXAN INDUCED
DIABETIC RATS

Groups Treatment Haemoglobin (mg/dl)

Group-I Saline 12.07+0.55***

Group-Il Saline+alloxan (120 mg/kg) 8.98+0.49

Group-Ill Glibenclamide (5 mg/kg)+alloxan (120 12.47+0.64**
mg/kg)

Group-1V EEVP (400 mg/kg)+alloxan (120 mg/kg) 11.09+0.44*

Group- V AEVP (400 mg/kg)+alloxan (120 mg/kg) 12.34+0.42***

Note: Values are mean+SEM (n=6) one way ANOVA followed by Dunnett’s test. Where, ***p<0.001 and *p<0.05 and ns: Not significant. All
values are compared with diabetic control

TABLE 9: EFFECT OF V. pedata PLANT EXTRACTS ON SERUM LIPID PROFILE OF ALLOXAN INDUCED
DIABETIC RATS

Serum lipid profile (mg/dl)

Groups Treatment
TC TG HDL-C LDL-C VLDL-C
Group-| Saline 62.94+1.08***  74.25:4.69***  23.46x0.42*** = 24.66+0.90***  14.86+0.92***
Group-Il salinexalloxan  1)4 5.3 45 139.86+10.03  15.78:0.72 76.65+3.28 27.96+2.00
(120 mg/kg)
Glibenclamide
Group-llI (5 mg/ 74.86+0.81***  75.28+4.91***  22.23x0.82***  37.53+1.31***  15.05£0.98***
kg)+alloxan (120
mg/kg)
EEVP (400 mg/
Group-IV kg)+alloxan (120 96.76+2.48*** 87.47+6.51*** 18.16+0.27* 61.54+2.23*** 17.19+1.42***
mg/kg)
AEVP (400 mg/
Group- V kg)+alloxan (120 81.24+2.71*** 85.25+2.04*** 19.55+0.47*** 44.56+3.00*** 17.03x0.41***

mg/kg)

Note: Values are represented as mean+SEM (n=6) one way ANOVA followed by Dunnett’s test. Where, ***p<0.001 and *p<0.05. All values
are compared with diabetic control
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Fig. 1: Liver histopathological study after 21 d of treatment, (A) Saline; (B) Salinet+alloxan; (C) Glibenclamide+alloxan; (D)

EEVP+alloxan and (E) AEVP+alloxan

In the present study, the phytochemical studies revealed
the presence of alkaloids, carbohydrates, steroids,
flavones and flavonoids in ether extract and the presence
of carbohydrates, alkaloids, flavones and flavonoids,
phenols and tannins in the aqueous extract. Several
studies have highlighted the antihyperglycemic
properties of some of these phytochemicals such
as flavones, alkaloids, tannins etc. For example,
the antihyperglycemic properties of flavones and
flavonoids are accredited to its capability to modulate
the cell signaling process and also showcasing the
anti-oxidant potency. In another study, Sharma et
al.®> have demonstrated the possible antidiabetic
mechanism of alkaloids through the significant
improvement in the glucokinase, Glucose Transporter
type 4 (GLUT4) and Peroxisome Proliferator-Activated
Receptor gamma (PPAR-y) activities. The study also
reported the decrease in TC and TGs.

One of the well-established facts in controlling the
post-prandial hyperglycemia is to arrest the absorption
of glucose which is mainly achieved by inhibiting
a-glucosidase enzyme. Kunyanga ef al in his
work reported that tannins, which are polyphenolic
molecules, exhibit the antidiabetic properties possibly
by its inhibitory effect of a-amylase and a-glucosidase
enzymes®37. Although we can find the presence of
alkaloids and flavonoids in EEVP, we hypothesized

May-June 2022

AEVP to be a better candidate having anti-diabetic
property since it contains alkaloids, flavonoids, as well
as phenols and tannins. This fact was evidenced from
the results of OGTT in normal rats and experimentally
induced in alloxan induced diabetic rats.

The in vivo study was initiated with an OGTT, mainly to
evaluate the glucose homeostasis in normal and identify
the pre-diabetic conditions if any. The animals having
normal glucose homeostasis were selected for further
studies. Alloxan, a pyrimidine derivative was used for
diabetes induction of insulin by partially damaging the
beta (B)-cells in pancreas, thereby compromising the
production of sufficient insulin which further increases
the blood glucose levels!'¥. A continuous treatment
of the diabetic rats with our plant extracts EEVP (400
mg/kg), AEVP (400 mg/kg) were able to markedly
reduce the blood glucose level as compared with that
of the untreated rats. The probable reason for the
hypoglycemic property of V. pedata, may be linked to
the stimulation and restoration of the surviving B-cells
to release insulin. Additionally, there was a decrease in
the b.w. of the animals due to the induction of alloxan
was mainly due to the wasting of the tissue protein™®,

Diabetic rats which received the EEVP and AEVP
showcased an improved result in comparison to the
normal diabetic control. The probable reasons behind
this could be the protective effect of plants extracts
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in controlling the muscle wasting, thus reversing the
process of gluconeogenesis. The study highlighted a
marked decrease in the liver weight of diabetic control
animals, probably as a result of insufficient insulin
release that prompted a diminution in the storage of
glucose as glycogen in liver. Nevertheless, when AEVP
400 mg/kg was administered for 21 d, it improved the
liver weight more efficiently than EEVP 400 mg/kg.
The presence of albumin in the urine is a key indicator
of diabetic induced nephropathy®®”. In the present
study, a marked reduction in albumin and total protein
was observed in the diabetic rats. Consequently, the
treatment of the diabetic rats with AEVP (400 mg/
kg) and glibenclamide showed a significant increase
in the levels of albumin and protein levels compared
to the normal untreated diabetic rats. Urea, being
a metabolic product of protein is mostly excreted
through the kidneys. The increased levels of serum
urea levels are also an indicative to diabetic induced
kidney damage!*’.. An increased serum urea levels was
found in the diabetic rats when compared with the
respective control group rats. While after the treatment
with extracts of V. pedata, the levels were significantly
diminished. Hyperlipidaemia is triggered as a result of
diabetes, mainly due to the increased action of lipase in
breaking down of TGs into fatty acids which are then
easily available in the circulation. Following to this
the excess fatty acids are converted into phospholipids
and cholesterol in the liver, which is then released as
lipoproteins in the blood circulation*!. Diabetic rats
treated with the AEVP (400 mg/kg) and glibenclamide
has shown a significant decrease in the levels of TG,
TC, LDL-C and VLDL-C, where as it increases the
levels of HDL-C when compared to the normal diabetic
control rats. In EEVP treated rats HDL-C levels is less
significant. The histological evidence showing the
authenticated injury caused by alloxan and the protection
offered by AEVP (400 mg/kg) and EEVP (400 mg/kg)
and glibenclamide in pancreatic cells are shown. The
haemoglobin levels of the diabetic group of rats were
found to be reduced significantly as against the normal
haemoglobin levels of the normal group of rats; which
is possibly due to the fact that hyperglycemia promoted
hemoglobin aggregation and thus may subsequently
decrease the level of hemoglobin*,

Histopathological examination demonstrated a cell
necrosis with inflammatory collections in the central
zone in alloxan induced diabetic rats. Results proved
that V. pedata has the capacity to increase islet cell mass
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and restore the hepatic tissue architecture. Maximum
homeostasis was observed in AEVP treated group
which is similar to other reports.

The present study indicated that administration of
AEVP at doses of 400 mg/kg and EEVP at a dose of 400
mg/kg, produced significant antihyperglycemic activity
in alloxan induced diabetic rats. The acute toxicity study
indicated that the extracts are devoid of major toxic effects.
Besides this the drug treated to alloxan induced diabetic
rats showed a significant reduction in blood glucose levels
and the other serum biomarker levels and also increases
the hemoglobin levels. The reports of histopathology study
concluded that there is an increased mass of B-cells in the
pancreatic islets. The result showed in AEVP of 400 mg/
kg, which is more similar to glibenclamide treated group
was used as reference standard. In overall we observed
significant activity may be due to presence of active
constituents present in leaves extract of V. pedata. These
observations concluded that the plant extracts of the plant
V. pedata possess antidiabetic as well as hypolipidemic
property. Further, the work could be extended to evaluate
the effectiveness of the marker compounds for the
treatment of diabetes at its cellular level to elucidate its
exact mechanism for the traditional claim.
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