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ABSTRACT

Aerial parts ofTrichosanthes cucumerinéFamily: Cucurbitaceae) are used in traditional iced
systems for treatment of diabetes and other diseaSéhe present study was designed to experimgntall
evaluate the antidiabetic potential of a hot waggtract (HWE) of T. cucumerina(TC) aerial parts. In
normoglycemic rats, HWE mediated (a) a dose dep#rréduction in fasting blood glucose (FBS) levigly
35% at 4h post-treatment with dose of 750 mg/kg) @) a significant (P<0.05) improvement of glucose
tolerance. In STZ-induced diabetic rats, no immiediaypoglycemic effect was observed. However, with
continuous administration, there was a gradual ggolu in FBS (by 56.8% on day 14 and by 64.4% on day
28). In normoglycemic rats, on day 14 and day B8,ercentage reduction in FBS levels were 41% 4f6l 4
respectively. At the end of 28 days, in both norlyogmic and STZ-induced diabetic rats, there was a

significant increase in the levels of liver glycogend adipose tissue triglyceride levels, in consparwith the
respective controls that did not receive HWE. Hoave¥HWE failed to inhibit intestinal glucose uptakemay
be concluded that T.C can exert significant antieli@bactivity, possibly through multiple effectsvisiving

pancreatic and extra pancreatic mechanisms.
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INTRODUCTION

Diabetes Mellitus is a chronic
metabolic disorder affecting approximately
4% population worldwide and is expected to
increase by 5.4% in 2025 (Kim et al., 2006). It
is characterized by abnormalities in
carbohydrate, lipid and lipoprotein
metabolism, which not only lead to
hyperglycemia but also cause many
complications such hyperlipidemia,
hyperinsulinemia, hypertension and
atherosclerosis (Chait and Brunzell, 1996;
Watkins, 2003). Before the discovery of
insulin in 1922, the only treatment options for
diabetes were those based on traditional
practices. Ethnobotanical knowledge played a
particularly important role in historical
diabetes therapies, with over 1200 species of

medicinal plants recognized throughout the
world for their ability to treat diabetic

indications (Marles and Farnsworth, 1995;
Kim et al., 2006). In Sri Lanka also, aqueous
extracts of several plant species are
recommended for the control of blood glucose
levels in diabetic patients (Tissera and
Thabrew, 2001), despite paucity of evidence
from scientifically controlled trials to validate

the claimed therapeutic effects or to determine
potential risks of treatment with such

products.

Trichosanthes cucumerinkinn is an
annual, dioecious climber belonging to the
family Curcurbitaceae. It is widely distributed
in Asian countries including Sri Lanka, India,
Malay Penisula and Philippine (Jayaweera,
1980). The whole plant including roots,
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leaves, fruits, seeds have medicinal properties.
The root is used as a cure for bronchitis,
headache and boils. Externally, the leaf juice
is rubbed over the liver to relieve liver
congestion. Both the root and fruit are
considered to be cathartic. The fruit is used as
an anthelmintic in French Guiana. The seeds
are used for stomach disorders in Malabar
Coast and are also considered antifebrile and
anthelmintic. The aerial parts ofT.
cucumerinaare used along with other plant
materials for indigestion, bilious fevers, boils,

sores, skin eruptions such as eczema,
dermatitis, psoriasis, ulcers and diabetes
(Anonymous, 1976; Jayaweera, 1980;

Anonymous, 2002). A few studies have been
conducted to investigate the properties of
galactose specific seed lectin ofT.
cucumerina These include the thermo-
dynamic and kinetic analysis of porphyrin
binding studies (Kenoth et al., 2001),
physicochemical and saccharide binding
properties (Kenoth et al., 2003) and steady—
state and time—resolved fluorescence studies
of the seed (Kenoth and Swamy, 2003).
Studies on the pharmacological activities have
shown the presence of antiinflammatory
activity in root tubers (Kolte et al., 1996,
1997) and antidiabetic activity in seeds (Kar et
al., 2003) ofT. cucumerinaAccording to Kar
and co-workers (2003), an ethanolic extract of
T. cucumerina seeds significantly reduces
blood glucose levels of alloxan-induced
diabetic rats. However, in the traditional
medicinal systems of Sri Lanka, it is the aerial
parts of T. cucumerina that are used for the
therapeutic purposes; this plant is one of the
major ingredient in a poly herbal preparations
that is prescribed to diabetic patients
(Anonymous, 1976; Jayaweera, 1980;
Anonymous, 2002). However, the antidiabetic
potential of T. cucumerinahas not been
validated by scientifically  controlled
investigations. Therefore, the present study
was conducted to investigate the antidiabetic
activity of T. cucumerinaaerial parts, using
Wistar rats as the experimental model. Both
normoglycemic and streptozotocin (STZ)-
induced diabetic rats were used for the
investigation.

MATERIALS AND METHODS
Plant material
T. cucumerinaplants were collected
from Western province of Sri Lanka. The
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plant was identified and authenticated by the
curator of National Herbarium, Royal
Botanical Gardens, Peradeniya, Sri Lanka. A
voucher specimen (TS 01) was deposited in
the Industrial Technology Institute, Colombo
7, Sri Lanka.

Animals

Healthy adult male and female Wistar
rats (weighing 200 g — 225 g) were used
throughout the experimental period. They
were housed under standardized animal house
conditions and fed with standard rat feed
prepared by the Medical Research Institute,
Sri Lanka according to W.H.O. standards and
waterad libitum All animal experiments were
conducted in accordance with the
internationally accepted laboratory animal use
and care and guide lines and rules of the
ethical committee, University of Kelaniya, for
animal experimentations.

Preparation of hot water extract (HWE)

T. cucumerinaaerial parts were cut
into small pieces and air-dried. Then, 60 g of
the plant material was boiled in 1.9 | of
distilled water (DW) and the final volume was
reduced to 240 ml by gently boiling over 4 h.
The hot water extract was freeze-dried and
stored at 4 °C until use (yield 12.5% dry
weight basis).

Administration of extract

Doses of 375, 500, 750 and 1000
mg/kg of HWE were administered orally by
gastric gavage (each dose in a volume of 1 ml
DW) to separate groups of rats. The dose of
750 mg/kg corresponds to the normal
therapeutic dose administered to adult humans
as calculated on the basis of relative surface
areas of humans and rats (Paget and Barnes,
1996).

Standardization of HWE

For standardization of the HWE, (a)
phytochemical screening and (b) estimation of
total polyphenolic and flavonoid contents
were carried out according to methods
described below.

Phytochemical screening of HWE

Qualitative testing of the HWE for
alkaloids, polyphenols, flavonoids, steroids,
saponins and tannins was carried out



M. ARAWWAWALA et al. / Int. J. Biol. Chem. Sci):3{87-296, 2009

according to the method described by
Farnsworth (1996).
Quantitative  determination of total
polyphenolic content in HWE

The total polyphenolic content was
estimated according to the Folin—Ciocalteu
method described by Spanos and Worlstad
(1990). Known concentrations of HWE (0.1
ml) was diluted with DW (0.9 ml) and mixed
with 5 ml of 10 fold diluted solution of Folin—
Ciocalteu reagent. Four milliliters of saturated
sodium carbonate solution was added to the
above mixture and shaken. The absorbance of
the reaction mixture was measuredra?65
nm after 2 h. Total phenolic content was
expressed as gallic acid equivalents (mg gallic
acid/g extract).
Quantitative  determination of total
flavonoid content in HWE

The total flavonoid content was
determined using the Dowd method as
described by Meda et al. (2005). In this
experiment, 5 ml of 2% AIGlin methanol
was mixed with the same volume of the plant
extract in known concentrations. After 10
min. the absorbance of the reaction mixture
was measured at 415 nm. Total flavonoid
content was expressed as quercetin
equivalents (mg quercetin/g extract).

Experimental design
Acute effect of HWE on fasting blood
glucose levels in normoglycemic rats

Seventy two rats were fasted overnight
for 12 h and using aseptic precautions, under
ether anesthesia, blood was collected from
their tails. Immediately afterwards, these rats
were divided randomly into 6 groups (female
n = 6, male = 6/group) and treated orally in
the following manner: each rat in groupl
received 1 ml of DW (control group). Groups
2, 3, 4 and 5 received 375, 500, 750 and 1000
mg/kg of HWE respectively. Group 6 received
75 mg/kg of tolbutamide (reference drug).
Blood samples were collected from the tails 2
h, 4 h and 6 h post treatment with DW or plant
extract, for the determination of serum
glucose levels.
Effect of HWE on oral glucose tolerance in
normoglycemic rats

This was investigated using 750 mg/kg
of HWE since this dose corresponds to the
dose that produced the maximum decrease of
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the fasted blood glucose levels in
normoglycemic and STZ-induced diabetic
rats and also corresponds to the normal
therapeutic dose in humans. In brief, thirty six
rats were fasted for 12 h and assigned
randomly into 3 equal groups (female n = 6,
male = 6/group). These rats were orally
treated in the following manner: each rat in
groupl received 1 ml of DW (control group),
group 2 received 750 mg/ kg of HWE and
group 3 received 75 mg/kg of tolbutamide
(reference drug). Thirty minutes, after the
administration of drugs, all these rats were
orally loaded with 10 ml/kg of 50% (w/v)
glucose solution. Blood samples were
collected from the tails of these rats and the
blood glucose levels determined immediately
prior to commencement of treatment and at
hourly intervals up to 5 h after glucose
challenge.
Sub-chroniceffect of HWE on fasting blood
glucose levels in normoglycemic rats

Twenty four rats were fasted for 12 h
and assigned randomly into 2 equal groups
(female n = 6, male = 6/group). These rats
were orally treated in the following manner:
each rat in groupl received 1 ml of DW
(control group) while rats in group 2 received
750 mg/kg of HWE for 28 consecutive days.
Rats were fasted for 12 h and blood samples
collected from the tails on day 14 and day 28
post - treatment for determination of serum
glucose levels.
Acute and sub-chroniceffects of HWE on
blood glucose level in streptozotocin (STZ)—
induced diabetic rats

A dose of 750 mg/kg was used in this
experiment, in order to compare the acute and
sub-chronic effects of the HWE in
normoglycemic and STZ-induced diabetic
rats. STZ (Sigma Chemical Company St.
Louis MO, USA) was dissolved in 0.1M cold
citrate  buffer (pH=4.5). Immediately
afterwards, 50 mg/kg dose of STZ was
injected to the tail vein of the rat under mild
ether anesthesia with aseptic precautions
(MacSweeney, 1995). Three days later, rats
were fasted for 12 h, blood samples were
collected from the tails and glucose levels
were determined. Rats having blood glucose
level > 200 mg/dl were selected. For further
studies, these rats were assigned randomly
into two equal groups (female n = 4, male =
3/group) and treated in the following manner:
each rat in groupl received 1 ml of DW
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(control group) and group 2 received 750
mg/kg of HWE. Blood samples were then
collected from the tails of these rats 2 h and 4
h post-treatment and serum glucose levels
were determined in order to investigate the
acute effect of HWE in STZ—induced diabetic
rats. Treatments with HWE or DW were
continued for further 28 consecutive days.
Rats were fasted for 12 h and blood samples
collected from the tails on day 14 and day 28
post—treatment for determination of serum
glucose levels.
Blood glucose estimation

In all these experiments approximately
1 ml blood was drawn each time from the tall
using aseptic precautions and serum was
separated immediately by centrifuging at 3000
rpm for 15 min. The glucose concentration in
the serum samples was analyzed immediately
by the glucose oxidase method using Randox
assay kit (Randox Laboratories Ltd., Co.
Antrium, UK).
Determination of the possible mechanisms by
which antidiabetic activity is mediated

For determination of the mechanisms
by which the HWE exerts antidiabetic
activity, its effects on (a) intestinal glucose
uptake and (b) extra-pancreatic effects (liver
glycogen and adipose tissue triglyceride

Investigation of extra—pancreatic effects in
normoglycemic rats and STZ-induced
diabetic rats

The glycogen content in the liver and
triglyceride level in the adipose tissue were
determined using the normoglycemic rats and
STZ-induced diabetic rats that were treated
with HWE or DW for 28 consecutive days.
On day 1 post treatment, rats were sacrificed;
each liver was removed, dried on tissue paper
and stored at —20 °C for the assessment of
liver glycogen content. For triglyceride
estimation, samples of adipose tissue were
excised and stored at —20 °C.
Determination of glycogen content in liver
tissue

Glycogen content was determined
using a spectrophotometric method as
described by Borst et al. (2000). Briefly, 100
mg of each organ was digested with 2 ml of
30% boiling KOH, and cooled. Three
milliliters of 95% ethanol was added and
heated until bubbles were formed. The
mixtures were then cooled and centrifuged (at
1000 rpm for 5 min.) and supernatant
discarded. The residue was dissolved in 5 ml
of DW. Four milliliters of anthrone reagent
was added to these solutions and the tubes
immersed in an ice bath, to prevent excessive

levels), were assessed by methods described heating. Tubes were then incubated at 400

below. In these experiments, 750 mg/kg of

for 4 min. for color development, cooled in an

HWE was used as this dose corresponds to the ice bath and absorbance of solutions measured

normal therapeutic dose administered to adult
humans as calculated on the basis of relative

surface areas of humans and rats (Paget and Determination of

Barnes, 1996).
Effect on glucose absorption from intestine
Twelve rats were fasted for 12 h and
divided randomly into two equal groups
(female n = 3, male n = 3/group). The dose of
750 mg/kg of HWE was orally administered
to one group and 1 ml of DW to the other
group. Thirty minutes later, 10 ml/kg of 50%
glucose solution was given orally. After 4 h,
these rats were sacrificed and their small
intestines exposed. Fifty milliliters of DW was
then infused from one cut end of the intestine
and the content was collected at the other end.
This was centrifuged at 3000 rpm for 5 min.
and supernatant discarded. Glucose level in
the supernatant was then estimated by the

glucose oxidase method using a Randox assay as significant.

kit (Ratnasooriya et al., 2004).
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at A 620 nm using a spectrophotometer
(Shimadzu, UV — 1601).
triglyceride levels in
adipose tissue

For triglyceride estimations, samples of
adipose tissue (100 mg each) were
homogenized in isopropanol (4 ml) and
centrifuged. The supernatant was then mixed
well with 4 ml of isopropanol and the
triglyceride content in the mixture assayed by
a colorimetric method (Varley et al., 1980)
based on the Hantzsch reaction as described

by Fernando et al. (1998).

Statistical analysis

Data are presented as meanS.E.M.
Statistical comparisons were made using one
way ANOVA followed by Tukey's family
error test. A P value < 0.05 was considered
Dose dependencies were
determined by regression coefficientd.(r
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RESULTS

Phytochemical screening of HWE
Phytochemical screening revealed the

presence of  alkaloids, polyphenols,

flavonoids, steroids, saponins and tanins in the

extract.

Total polyphenol and flavonoid content in
HWE

The mean total polyphenolic content
and flavonoid content of 3 samples of HWE
were 65.8 + 0.50 mg gallic acid equivalents/g
extract and 45.4 + 0.76 mg quercetin
equivalents/g extract respectively.

Effect on fasting blood glucose levels in
normoglycemic rats

The effects ofT. cucumerinedHWE on
the fasting blood glucose levels in
normoglycemic rats are shown in table 1. All
doses of HWE significantly (P<0.05) reduced
the blood glucose levels up to 6 h except the
lowest dose. This impairment of blood
glucose levels of HWE was marked and dose -
dependent ¢r= second hour 1, fourth hour 1;
sixth hour 1) at each time point. The
maximum hypoglycemic activity was induced
by 750 mg/kg dose at 4 h (by 35%).
Hypoglycemic effect of tolbutamide, the
reference drug, was comparable to 750 mg/kg
dose of HWE at 4 h. However, the effects of
other tested doses of. Tucumerinaextracts
were inferior to the reference drug.
Effect  on glucose tolerance in
normoglycemic rats

HWE significantly (P<0.05) improved
the glucose tolerance up to 5 h (Table 2),
showing approximately 17%, 12%, 11%, 8%
and 10% reduction in glycemia from control
values at the 1, 2, 3, 4 and 5 h respectively.
Tolbutamide also improved the glucose
tolerance test up to 5 h. The effect ©f
cucumerinaHWE was comparable to that of
the reference drug, tolbutamide.

Sub-chronic effect on fasting blood glucose
levels in normoglycemic rats

Sub-chronic treatment with HWE
significantly (R0.05) reduced the serum
glucose level on day 14 by 41% (control
versus treatment; 9G:Q.9 versus 52£.4
mg/dl) and on day 28 by 44% (control versus
treatment 88.% 1.8 versus 49.1 2.7mg/dl).
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Acute and sub-chronic effect on fasting
blood glucose level in STZ-induced diabetic
rats

The results are summarized in Table 3.
As shown, there was no immediate
antihyperglycemic effect observed. However,
with continuous administration of the HWE
there was a gradual reduction in the fasting
blood glucose levels observed after 28 days of
treatment (by 56.8% on day 14 and on day 28
by 64.4%).

Effect on glucose absorption from intestine

HWE treatment did not significantly
(P>0.05) inhibit the glucose absorption from
the lumen of the intestine in the test rats
(control versus treatment: 384 3.0 versus
44.6+ 1.9 mg/dl).

Effect on liver glycogen content and
triglyceride level on adipose tissue

As shown in Table 4, glycogen content
in liver and triglycerides in adipose tissue
were significantly (P < 0.05) increased in both
normoglycemic and STZ-induced diabetic
rats on administration of the HWE.

DISCUSSION

Overall results of the present
investigation demonstrate that the HWE of T
cucumerina aerial parts can significantly
reduce the blood glucose levels and improve
the glucose tolerance of normoglycemic and
STZ-induced diabetic rats. These results
provide scientific evidence in support of the
antidiabetic potential off. cucumerinaand
help to rationalize the traditional use of this
plant for the treatment of diabetic patients
(Anonymous, 1976; Jayaweera, 1980;
Anonymous, 2002).

In accordance with known mechanisms
of action of oral hypoglycemic agents
(Watkins, 2003; Mogensen, 2007), the
hypoglycemic activity ofl. cucumerinadWE
could be due to one or more of the following
mechanisms: (a) induction of tRecells of the
islets of Langerhans to secrete insulin (b)
direct increase in the peripheral utilization of
glucose (c) inhibition of intestinal glucose
absorption or (d) inactivation of an
endogenous insulin inhibitor. According to
results obtained in the present investigatibn,
cucumerina failed to inhibit glucose
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Table 1: Effect of hot water extract (HWE) dfrichosanthes cucumeriran serum glucose levels in
normoglycemic rats.

Groups Serum glucose levels (mg/dl) with time
pre-treatment 2h 4h 6 h
Control
(1 ml of distilled Water) 90.6+2.4 89.0+1.9 91.6+2.1 93.2+1.4
375 mg/kg of HWE 93.1+25 92.4+1.8 925+23 2.4+23
500 mg/kg of HWE 91.8+1.9 703+13 66.9+22 78.0+15
750 mg/kg of HWE 90.8+1.5 63.0+19 592+12 626+1.2*
1000 mg/kg of HWE 95.0 +2.3 67.8+15 62.1+1.8 69.4+1.9
Tolbutamide (75 mg/kg) 925+1.8 497+15 557+15 624+18

Results are expressed as the mes8EM, n = 17 Significant atP< 0.05 relative to controls.

Table 2 Effect of hot water extract (HWE) ofrrichosanthes cucumerinan glucose tolerance in
normoglycemic rats.

Serum glucose levels (mg/dl) at hourly intervals

Groups Pre-
1h 2h 3h 4h 5h
treatment
Control A mlof g5 5,55 1592444 1455+41  134.8+43  122.742.8 12.8+3.8

Distilled water)

;:E’avn\}g/ kg 00.842.3 132.7.439  127.7+3.8  119.1+34 1132430  102.9+2.9
Tolbutamide 89.4+25 1352+27 118.0+2.8 116.3+21  106.6+3.3  96.6+2.6
(75 mg/kg)

Results are expressed as the mes8EM, n = 12, Significant atP< 0.05 relative to controls.

Table 3. Effect of hot water extract (HWE) dkichosanthes cucumerir@n serum glucose levels in
STZ-induced diabetic rats.

Control Group(1 ml of DW) Test Group (750 mg/kg ofHWE)
Initial blood glucose 2353+7.2 237.7+4.4
level (mg/dl)
Blood glucose level after 2372 +6.0 2356 +5.1
2 h post-treatment
Blood glucose level after 2409 +5.9 232.9+5.7
4 h post-treatment
Blood glucose level
after 14 days (mg/dl) 295.7 £ 4.4 127663
Blood glucose level 314.0+4.8 111.9 + 4'8

after 28 days (mg/dl)

Results are expressed as the mez®EM, n = 7, Significant atP< 0.05 relative to controls

absorption from the lumen of the intestine. other hypoglycemic plants that can reduce
Similar results have been reported for intestinal glucose uptake (Bnouham et al.,
many other plants  with hypoglycemic 2003; Ratnasooriya et al., 2004; Beppu et al.,
effects such as Hygrophila longifolia 2006; Meddah et al., 2009). On the other
(Fernando et al., 1998) anRiper betle hand, results obtained in the present study
(Arambewela et al.,, 2005). The mode of provide supportive evidence for the view that
action of T. Cucumerinaherefore appears T. cucumerinaexerts its hypoglycemic action

to be different from that of biguanides by mechanisms similar to those of

(Watkins, 2003; Mogensen, 2007) and some  sulphonylureas (Watkins, 2003; Mogensen,
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Table 4: Extra—pancreatic effects of hot water extract (HWE Trichosanthes cucumerini
normoglycemic and STZ-induced diabetic rats atetie of the 28 days experimental period.

Treatments

Glycogen content in
Liver (ug/100 g)

Triglyceride content in
adipose tissue (ug/100 g)

Normal Control

(1 ml of distilled water) $02%29

Normal + 750 mg/kg *
lormal 125.0 £6.8

Diabetic Control

(1 ml of distilled water) #93x43

Diabetic + 750 mg/kg 95.4 + 3.8*

of HWE

4439+7.2

507.4 +8.0*

223.1+6.6

260.4 +7.4*

Results are expressed as the meaBEM, * Significant aP< 0.05 relative to controls.

2007). Thus,T. cucumerinahad no effect on
intestinal glucose absorption while
significantly increasing the accumulation of
glycogen in the liver and triglycerides in the
adipose tissue. Similar mode of action has
been observed with other plants such as
Hygrophila longifolia(Fernando et al., 1998),
Piper betle (Arambewela et al.,, 2005)
Cinnamonum zelanicunBabu et al., 2007)
and Caralluma sinaica (Habibuddin et al.,

2008)

Insulin is a stimulator of the glycogen
synthase system and when insulin is lacking
this enzyme is not activated. On the other
hand, insulin inhibits glycogenolysis and if
there is a lack of insulin, glycogenolysis is
enhanced and the glycogen content of the liver
decreases (Vats et al., 2004). Sub-chronic oral
administration of T. cucumerina HWE
significantly increased the hepatic glycogen
levels in normoglycemic and STZ-induced
diabetic rats.

Lipids play a vital role in the
pathogenesis of Diabetes Mellitus. The most
common lipid abnormalities in diabetes are
hypertriglyceridemia and hypercholestero-
lemia (Babu et al., 2007). In insulin deficient
diabetes, there is an elevated serum
triglyceride concentration as a result of free
fatty acid outflow from fat depots and reduced
lipoprotein lipase activity (Chait and Brunzell,
1996; Shirwaikar et al., 2004). Sub-chronic
administration of T. cucumerina HWE
increased triglyceride levels in the adipose
tissues of both normoglycemic and STZ-
induced diabetic rats compared to the
respective control groups. Some other plants
such asHygrophila longifolia (Fernando et
al., 1998),Cinnamomunezeylanicum(Roffey
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et al., 2006) an@uazuma ulmifolig Alonso—
Castro and Salazar-Olivo, 2008) have also
been reported to exert similar effects on
triglyceride synthesis.

STZ is widely used as a diabetogenic
agent in experimental animals (Dimo et al.,
2007; Oliveira et al., 2008). The use of a low
dose of STZ (50 mg/kg) produces an
incomplete destruction of pancreafecells
even though the rats become permanently
diabetic (Aybar et al., 2002). The increased
levels of serum glucose in STZ-induced
diabetic rats were lowered By. cucumerina
extract administration. This ability to lower
blood glucose levels of STZ-induced diabetic
rats also suggests that HWE may act as an
insulin secretagoue and/or sensitize insulin
receptors, as proposed for some plant extracts
(Chakrabarti et al., 2003; Bakirel et al., 2008)
and some sulphonylureas (Campbell, 2000).
Further, HWE may as proposed by Gomes
and co-workers (2001) with respect to
Camellia sinensigblack tea), regenerate the
B-cells in pancreas or protect the intact
functionalB-cells from further deterioration so
that they remain active and continue to
produce insulin. The effects @f cucumerina
HWE on insulin levels of STZ-induced
diabetic rats are under investigation.

It is not possible at this stage to
definitely conclude whether the HWE
mediated increase in glycogen synthesis in
liver and triglyceride synthesis in the adipose
tissue are due to an increased insulin release
form the pancreas, due to a direct effect of the
plant extract on target tissues, or both. Further
investigations to determine the effects of
HWE on insulin release from the pancreas are
in progress.
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Recently, much attention has been
focused on the role of oxidative stress in
diabetes, and it has been suggested that
oxidative stress may mediate the key and
common events in the pathogenesis of
different diabetic complications (Sepici—
Dincel et al.,, 2007). Human diabetics and
experimental diabetic animal models exhibit
high oxidative stress due to persistent and
chronic hyperglycemia that may result in
depletion of the antioxidant defense system
and thus lead to an enhanced de novo free
radical generation (Kamalakannan and Prince,
2006). Reaction of these free radicals with
membrane lipids would result in an increased
lipid peroxidation that can be prevented by
antioxidants (Sepici-Dincel et al., 2007)
including plant phenolic compounds (Coskun
et al., 2005).

T. cucumerina HWE can exert
significant in vitro (as judged by TBARS
assay and DPPH scavenging assay) end
vivo (as judged by serum antioxidant levels in
CCl, induced rats) antioxidant activities
(unpublished data). The present investigation
has demonstrated that the HWE df.
cucumerina is rich in  polyphenolic
compounds.

Polyphenols are plant compounds that
can exert significant antioxidant activity,
mainly due to their redox properties (Galato et
al., 2001; Zheng and Wang, 2001), which can
play an important role in absorbing and
neutralizing free radicals, quenching singlet
and triplet oxygen or decomposing peroxides.
Therefore, antioxidant compounds present in
HWE may also play a major role in mediating
the antidiabetic effects off. cucumerina
Phenolic compounds (e.g. flavonoids, tannins)
have also been reported to exhibit antidiabetic
activity (lwu, 1983; Ahmad et al., 2000;
Coskun et al., 2005; Quintanar—Isaias et al.,
2005) and are also known for their ability to
assist in regeneration of B-cells of the
pancreas (Chakravarthi et al., 1980, 1981,
Coskun et al.,, 2005). Thus, the significant
antidiabetic effect ofT. cucumerinaHWE
may be due to the presence of more than one
antihyperglycemic  principle and their
synergistic effects.

From the overall results obtained in the
present investigation it may be concluded that
T. cucumerina HWE has antidiabetic
potential, and can exert significant
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hypoglycemic and antihyperglycemic
activities possibly through multiple effects
involving both pancreatic and extra-

pancreatic mechanisms.
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