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The objective of the study is to evaluate the ethanolic leaf extract of Tylophora indica
(ELTT) on pancreatic and hepatic oxidative stress in streptozotocin (STZ) induced diabetic rats.
The serum blood glucose and liver enzymes (AST, ALT and ALP) were estimated in all the groups.
The elevated blood glucose levels and liver enzymes were found to be decreased with ELTI in
STZ induced diabetic rats. The activities of antioxidant enzymes superoxide dismutase (SOD),
catalase (CAT), glutathione peroxidase (GPx), glutathione-S- transferase (GST) and the levels of
reduced glutathione (GSH) were also decreased, while an increase in the levels of thiobarbituric
acid reactive substances (TBARS) were observed in pancreas and liver with ELTI treatment in
STZ induced diabetic rats. Histopathology reveals that the protective effect of ELTI over STZ
induced oxidative damage in both liver and pancreas. These results indicated that ELTI has
more potential antioxidant effects on diabetic-induced oxidative stress.
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Chronic hyperglycemia is a key feature
of diabetes mellitus resulted to lack of insulin
secretion and / or production. An estimated sufferer
0f 346 million diabetics worldwide and the number
was found to increase two fold during 2015 to
2030. The incidence and death rate of diabetes
was associated with poor glycemic index over
long period.! The human body undergoes many
physiological and biochemical process respective
to the function. Chronic metabolic syndrome
such as diabetes mellitus generates number of
free radicals like superoxide, hydroxyl, hydrogen
peroxide and nitrite etc. Free radicals are generated
as products of metabolism even directly through
the environmental stimuli. > However in adverse
situation or disease condition large effluxes of

oxygen and nitrogen free radicals are produced.
Oxidative stress results from imbalance between
radical generating and radical scavenging systems
that is increased free radical production or reduced
activity of antioxidant defenses or both these
phenomenon. 3 Various non enzymatic and natural
antioxidants such as ascorbic acid, glutathione,
calciferol, anthocyanins, carotenoids and phenolic
compounds etc., were are also acts as free radical
scavengers. 4

The diabetes induced oxidative stress leads
to protein oxidation and protein glycation, which
lead to lipid peroxidation. ° Lipid peroxidation
is resulting from reactive oxygen species and
disturbances in antioxidant defense system has
been encountered in the diabetic patients. Severe
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hyperglycemia was showed altered enzyme levels,
impaired glutathione metabolism and decreased
ascorbic acid levels. ® Therapy with antidiabetic
agents have generally been shown to decreased
levels of serum biomarkers of pancreatic and
hepatic injury, however some these agents have
shown to produce serious side effects are insulin
and insulin analogues, biguanides, sulphonylureas,
thiazolidinediones, gliptines and incretins etc. Now
a day, people relay on natural remedies to avoid
adverse effects of allopathic medicine, thereby
increased demand for the consumption of natural
antioxidants which are rich in fruits and vegetables.
Many phytoconstituents are already reported for
their potential health benefits due to safer, effective
alternatives and availability at low cost even their
biological active compounds is unknown.

Complementary and alternative therapies
using herbal drugs are gaining interest due
to possibility of better glycemic control and
developing insulin sensitivity. 7 Since, extensive
studies are required for herbal drug usage to
establish mechanism of action, safety profile,
dosage adjustments in diabetic patients and
phytochemical responsible for antidiabetic action.

Alkaloids reported for antidiabetic activity
might be due to multifaceted targeted action such
as berberine, catharanthine, vindoline, aegelin,
cryptolepine, harmane, jambosine etc.

Tylophora indica, belongs to of the
family Asclepiadaceae has been used widely in
traditional medicine for cough, dysentery and
asthma. The leaves of Tylophora indica were
reported for alkaloids such as tylophorine and
tylophorinine, tannins and flvaniods majorly.
® Tylophora indica been reported to posses
antiasthamatic, immunomodulatory, anticancer and
antitumor and diuretic activities. '*!' The leaves of
T. indica are reported to have antioxidant activity
and antihyperglycemic and antihyperlipidemic
activity.'? Hence, this study was designed to
evaluate the ameliorator effect of Tlindica on
pancreatic and hepatic oxidative stress in diabetes
rats induced by Streptozotocin.

MATERIALS AND METHODS

Tylophora indica ethanolic leaf extract
(batch no: 6979) obtained from the AMSAR private
Ltd., Indore, Madhya Pradesh. Streptozotocin
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obtained from the Sigma Aldrich, USA. All
other chemicals and kits were obtained from the
laboratory scale and analytical grade.
Experimental animals

Albino Wistar rats weighing 150 to 200gm
were obtained from the central animal house
facility (743/abc) of PRIST University, Tanjavuru.
Animals are maintained with chow diet (pellet diet)
and water ad libitum. They were placed in cages
at 22 to 24°C and under 12hr light/dark cycle.
The present study was approved by institutional
animal ethics committee PRIST/ITAEC/M. Pharm/
PH.COLOGY/05/2009-2010.
Diabetes induction

All the rats are acclimatized for a
period of 2 weeks and were fasted before 18hr
prior to experiment. Diabetes was induced with
streptozotocin and nicotinamide combined model.
Diabetes was induced with nicotinamide at the dose
of 100mg/kg, i.p before to STZ induction. STZ
at 55mg/kg., i.p was injected after nicotinamide
induction. Blood was withdrawn from retro-orbital
puncture after 72 hrs of STZ induction. The rats
with blood glucose levels over 250mg/dL were
only included in this study.
Acute toxicity studies

Healthy adult albino mice of either sex,
starved overnight were divided into five groups
(n=6). They were orally fed with the ELTT extract
in increasing dose levels of 5, 50, 300, 2000 mg/
kg b.wt. The animals were observed continuously
for 72 h for any signs of behavioral, neurological
and autonomic profile, toxicity and mortality. The
1/10™ and 1/20" dose of safe dose level 2000mg/
kg were considered in this study.
Experimental Procedures

Once after induction of diabetes, total
30 rats were divided into 6 groups of each 6 rats.
Group 1 treated as normal control, group 2 served
as diabetic control, group 3 with standard gliclazide
(1mg/kg), group 4 and 5 treated with ELTT 200mg/
kg and 400mg/kg bd.wt respectively for 6 weeks.
All the treatments were given once daily singly
dose using oral route administration.
Serum biochemical parameters

The animals were kept under overnight
fasting at the end of 6 weeks study period. Blood
was collected using retro orbital plexus and
serum was separated at 4000rpm for 10 min for
the estimation of serum biochemical parameters.
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The fasting blood glucose levels were estimated
at o day, 2", 4" and 6" week of study using GOD
POD method as described by Trinder et al., 1969
13 serum glycosylated haemoglobin, SGOT,
SGPT and ALP were estimated according to
the procedures recommended in commercially
available kits (Span diagnostics Ltd, India)
Enzyme estimations in pancreas and liver
After the estimation of serum analysis, all
the animals were dissected using mild pentobarbitol
sodium 30mg/kg i.p. the pancreas and liver tissue
were separated and stored in -20° until further
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tissue analysis. Antioxidant enzymes such as
Superoxide dismutase using NBT/riboflavin
method described by Kakkar et al., 1984'4; catalase
was based on H202 oxidation the method as
prescribed Sinha et al., 1972 '5; Glutathione
peroxidase estimation was followed by Rostruck
et al., 1984 '¢; Glutathione -S- Transferase was
estimated by the method habig et al., 1974 '7;
reduced glutathione measured by method of Jollow
et al.,, 1974 "® and melanoldehyde was measured
by the method of Ohkawa et al., 1979 **-
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Number of rats per group=6; data on each parameter were analyses by two way ANOVA followed by Bonferroni’s
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Number of rats per group = 6; data on each parameter were analyzed by Two-way
ANOVA followed by Bonferrom: post test; *P< 0.001 as compared with 0 week.

Fig. 1. Influence of ELTT on serum glucose of STZ induced diabetic rats
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Histopathology

The animals of different groups were
sacrificed under light anesthesia (pentobarbitone)
1 day after the end of the experiment. A small
piece of liver and hepatic tissues were removed for
histological analysis. The tissues liver and pancreas
were fixed in 10% formalin (diluted to 10% with
normal saline) and embedded in paraffin wax. The
tissues were dehydrated in graded concentrations
of xylene, embedded in molten paraffin wax, and
sectioned at 5 i. Tissue sections were fixed on
glass slides and stained with hematoxylin and eosin
for light microscopy at 400x.2° The histological
changes were evaluated in nonconsecutive,
randomly chosen x 200 histological fields using
light microscope, NIKON ECLIPSE E200.
Statistical Analysis

All the data were expressed as mean+=SEM.
Statistical analysis was carried out using one
way ANOVA followed by Dunnet’s multiple
comparison test and two way ANOVA followed
by Bonferroni’s post test.

RESULTS

Blood glucose

The treatment STZ showed elevated
blood glucose levels. Treatment with the ethanolic
leaf extract of Tylophora indica (ELTI) showed
significant (p<0.05) reduction in the elevated blood
glucose levels during 2™, 4" and 6" week in STZ
induced diabetic rats (Figure 1).

200
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Liver enzymes

STZ induced diabetic rats showed
elevated levels of liver enzymes SGOT, SGPT and
ALP. Treatment with ELTI showed dose dependent
reduction of SGOT, SGPT and ALP significantly
at p<0.05 compared with diabetic control
(Figure 2).
Antioxidant enzymes

The diabetic rats induced with STZ
showed reduction in antioxidant enzymes namely
SOD, CAT, GST and GPx and non enzymatic
antioxidant GSH and elevation of MDA in both
pancreatic and liver homogenates. Treatment
with ELTI showed significant elevation of SOD,
CAT, GST, GPx and GSH at P<0.01, P<0.001 in
a dose dependent manner in pancreatic and liver
homogenates compared with diabetic control
rats. The MDA levels were found to be reduced
significantly in STZ induced diabetic rats of both
pancreatic and liver homogenates (Table 1 and
Table 2).
Histopathology

Histological studies are known to provide
further evidence of oxidative damage induced by
STZ in diabetic rats. Pathologically, In general liver
and pancreatic histological structure was normal in
healthy control groups however, the STZ induced
diabetic rats were shown to poses massive fatty
changes and necrosis (Fig. 3& 4).

u Control

m D.control

= Standard

u ELTI(200mg/ke)
= ELTI (400mg/kg)

ALP

Number of rats per group = 6; data on each parameter were analyzed by Two-way
ANOVA followed by Bonferroni post test; *P<0.001 as compared with diabetic control

Fig. 2. Influence of ELTI on liver enzymes in STZ induced diabetic rats
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et 4, by o

A:Control, B: Disease control, C: Gliclazide (1mg/kg), D: ELTI (400mg/kg)
In liver tissues in the normal control group (Group I), normal lobular architecture is observed (Fig.3A). In Group II Liver cell
necrosis, inflammation (due to excess generation of ROS) and fatty changes in centrilobular region is observed (Fig. 3B). In
Group III a mild fatty change in centrilobular portions is observed (Fig. 3C) and finally in Group IV and V, ELTI prevented the
pathological conditions (presence of most of normal hepatocytes, the structure of nuclei is normal) and no considerable fatty
change was observed along with absence of cell necrosis and inflammation (Fig. 3D).

Fig. 3. Histopathology of Liver

h w g | .
A:Control, B: Disease control, C: Gliclazide (1mg/kg), D: ELTI (400mg/kg)
In the pancreatic oxidative stress studies the histopathology of control group (Group 1) revealed that the normal structure of the
exocrine and endocrine parts of the pancreas (Fig. 4A). In Group 11, it was observed that there was altered structure of both the
exocrine and endocrine portions with significant decrease in the number of secretary cells (Fig.4B), particularly the pancreatic
lobules were covered with acini. However treatment with Gliclazide (Group I1I) and ELTI (Group IV and V) were found to prevent
the degenerative changes in the pancreas of STZ induced diabetic rats (Fig. 4C & 4D).

Fig. 4. Histopathology of Pancreas
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DISCUSSION

Underlying mechanism for initiation of
diabetes is majorly oxidative stress. ' This study
was designed to evaluate the beneficial effect of
ethanolic leaf extract of Tylophora indica (ELTI)
on pancreatic and hepatic oxidative stress in
diabetic rats. The experimental model suitable to
stress induced diabetes is streptozotocin. The STZ
showed direct cytotoxic effect on pancreatic a cells
through the generation of reactive free radicals and
by inducing diabetes in experimental animals. 2
Thereby it enhances lipid peroxidation and its
byproducts TBARS, depletion of antioxidant
enzymes in both plasma and tissues during diabetes.
The degree of induction and structural damage
depends on the imbalance of antioxidant defense
system. The hyperglycemia leads to stimulation
CYP450 by enhancing NADPH resulting from
the glucose metabolism. #* STZ with nicotinamide
model was used to induce the diabetes in the present
study. Nicotinamide was used to control sudden
pancreatic damage by STZ through inhibition of
poly ADP ribose polymerase which involved in
DNA repair. STZ induced diabetic rats showed
significant elevation of blood glucose levels and
was found to be normalized with ELTI treatment at
both dose levels. The same results were observed
in hyperglycemic activity of Tylophora indica in
the alloxan induced diabetic rats. **It was observed
that decreased glucose utilization with excessive
production of glucose was observed in liver and
cause tissue damage. It leads to both physiological
and histological changes in the liver. »* The same
was observed in STZ induced diabetic rats by way
of elevated liver enzymes (AST, ALT and ATP).
Treatment with ELTI showed significant control
over the STZ induced toxicity by normalizing the
serum levels of AST, ALT and ALP in diabetic rats.
This might be due to preventive effect on ELTI
protecting the hepatocytes thereby preventing the
leakage of hepatic enzymes into circulation.

The raised oxidative stress accompanied
with elevated stress markers and diminished
antioxidant enzymes in clinical and preclinical
diabetic models. ?® Increased events of cellular
damage resulted to excessive formation of lipid
peroxyl and hydrogen peroxide with diminished
activities of SOD, CAT and GPx. 2’ These events
cause excessive production of super oxide peroxyl
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and hydroxyl radicals could inhibit the GPx activity
thereby disturbs the glutathione system. ?® The
depleted GSH content in the tissues leads to lipid
peroxidation and subsequent structural disruption.
It is observed that a marked depletion in the GSH
content in liver was observed in diabetic control
rats. Furthermore, treatment with ELTI showed
a significant restoration in antioxidant enzymes
GSH content and MDA levels in the tissues of
pancreas and liver at p<0.001(Table 1 and 2).
While, increased the level of SOD, CAT, GPx,
GSH and decreased lipid peroxidation (MDA)
levels were observed after ELTI administration
may point to a reduction in free radical production.
The diminished antioxidant enzyme levels in
pancreas was found to be more compared to that
of liver indicating the susceptibility of pancreas
to stress induced diabetes. The lesser antioxidant
enzymes in pancreas when compared with liver
suggest the increased susceptibility of pancreatic
tissue to oxidative damage during development of
diabetes. The liver was found to be more resistant
to oxidative stress due to high amount of fatty acids.

Histopathological studies indicating
that the ELTI showed ameliorating effect on
pancreatic damage by protecting the islets, acinar
cells and increasing number of secretary cells.
The hepatoprotective activity of ELTI evidenced
by regeneration of hepatocytes and inflammation
in STZ induced diabetic rats. The results obtained
were similar to Gujrati V et al., that Tylophora
indica can able to protect liver from steatosis and
necrosis in ethanol induced hepatotoxicity. %

It is reported that several major
alkaloids such as tylophorine and tylophorinine,
tylophrinidine *% *!' have been isolated from the
leaves T indica may responsible for the observed
pharmacological activities like antioxidant activity
and hepatoprotective activity, The same might be
responsible for increasing the hepatic antioxidant
enzymes and lowering the serum liver enzyme
levels with T indica against hepatic and pancreatic
oxidative stress in STZ induced diabetic rats.

CONCLUSIONS

The propensity of Tylophora indica to
have shown protective activity on pancreatic and
hepatic dysfunction in diabetic rats might be due
to the presence of active phytochemicals like
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alkaloids, tannins and flavanoids. The antidiabetic
activity observed could be due to amelioration of
a-cell damage and necrosis of liver, thus leading
to reduction of oxidative stress by treatment with
Tylophora indica.
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