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Abstract The current study was aimed to investigate
pancreatic protective and anti-diabetic activities of the
aqueous extract of Derris reticulata stem. First, we
evaluated a cytoprotective potential of D. reticulata ex-
tract on alloxan-induced damage in vitro. Treatment
with D. reticulata extract at the doses of 250 and
500 pg/ml significantly increased cell viability of the
pancreatic 3-cell line RINmS5F after exposure of allox-
an. The anti-hyperglycemic activity of D. reticulata ex-
tract was further studied in alloxan-induced diabetic rats.
A significant reduction in blood glucose level along
with an increase in body weight was observed in dia-
betic rats treated with D. reficulata extract at 250 mg/kg
body weight for 15 days. Serum aspartate transaminase
and alanine transaminase levels were also significantly
decreased compared to diabetic control rats. In accor-
dance with in vitro cytoprotective effect, histopatholog-
ical examination revealed that pancreatic islet cells of
the extract-treated diabetic rat were less damage than
those of the untreated diabetic group. In order to find
another possible mechanism of action underling hypo-
glycemic activity, the effect on glucose absorption was
examined using everted sac jejunum. The results
showed that D. reficulata extract suppressed glucose
absorption from small intestine. To corroborate safety
use of D. reticulata extract, acute oral toxicity was also
conducted in rats. Our results showed that none of the
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tested doses (250, 500, 1,000, and 2,000 mg/kg) induced
signs of toxicity or mortality after administration of the
extract. The results suggested that D. reficulata extract
possess anti-diabetic activity, which resulting from its
pancreatic cytoprotective effect and inhibition of intes-
tinal glucose absorption.
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Introduction

Diabetes mellitus is a group of metabolic diseases
characterized by hyperglycemia resulting from re-
duction of insulin secretion and/or insulin resis-
tance. The estimated number of people suffering
from diabetes (aged 20-79 years) affected 285
million in the year of 2010 and will increase to
439 million in the year 2030. In developed coun-
tries, the trend is that the prevalence of people
with diabetes is aged over 60 years. In contrast,
diabetes in developing countries is widely occur-
ring in working age population (aged 40-60 years).
This problem is relevant to socioeconomic growth
and urbanization, resulting in an increase amount
of patients with diabetes worldwide [26]. Chronic
hyperglycemia is involved in several complications
such as retinopathy, nephropathy, neuropathy, and
cardiovascular disease [2]. Thus, blood glucose
level control can reduce the progress of disease,
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morbidity, and mortality [30]. In this sense, in
addition to modern drugs available in markets,
several medicinal plants have also been used as
alternative medicines for diabetes treatment. A
search for new traditional anti-diabetic medicines
has been recommended by the World Health Or-
ganization experts [34].

Derris reticulata Craib., commonly known in Thai as
cha-em-nuea, is a climbing plant which belongs to
Leguminosae family. Several plants of the genus Derris
have been reported to possess a variety of biological
activities. For example, Derris trifoliata is used for
treatment of rheumatism, dysmenorrhea, and asthma
[8] and Derris scandens is used to treat arthritis patients
[15]. In the case of D. reticulata, it has been used as an
expectorant to relieve cough [33]. Moreover, all of them
have been reported to possess antimicrobial activities [5,
12, 28]. It has been shown that the extract from
D. scandens stem significantly reduces myeloperoxide
release and inhibits the generation of leukotriene By
[15], which supports its traditional use as an anti-
inflammatory agent. Similarly, the ethanolic extract
from stem of D. reticulata has been demonstrated to
exert anti-inflammatory activity by interfering with ni-
tric oxide production of macrophage [33]. Derris indica
and D. scandens exhibits free radical scavenging activ-
ity [22, 23]. It has been reported that D. reticulata is
compose of flavonoids similar to several plants in the
genus Derris [29]. In this sense, diabetes has been
implicated in an increase formation of free radical [32]
while it is widely known that flavonoid compounds can
act as antioxidants. Taken together, it is possible that
D. reticulata has antioxidant potential and could be
beneficial for treatment of diabetes. Not surprisingly, it
has been employed as alternative diabetes treatment by
local medicinal plant practitioners in some parts of
Thailand. However, to our best knowledge, scientific
evidence supporting anti-hyperglycemic activity of
D. reticulata has never been documented.

First, we examined an in vitro protective effect of
D. reticulata extract using the insulin-secreting cell line
RINmSF. Second, anti-hyperglycemic activity was eval-
uated in alloxan-induced diabetic rats and histopatho-
logical study was performed to confirm the protective
effect of the extract in vivo. Third, we investigated
another possible mechanism of the anti-hyperglycemic
effect on glucose absorption in vitro. Finally, to assure
safety use of D. reticulata extract, acute oral toxicity in
rats was also conducted in this study.
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Materials and methods
Collection of plant material and extraction

The plants were collected from Prachinburi province,
Thailand. A voucher specimen (Pharm-Chu-006) was
deposited at School of Pharmacology, Suranaree Uni-
versity of Technology (SUT). The stems were cut into
small pieces and dried at 50 °C in a hot air oven.
D. reticulata extract was prepared by boiling 100 g of
dried plants in 500 ml of distilled water for 10 min. This
process was repeated twice. The aqueous extract of
D. reticulata was filtered through cotton gauze and then
centrifuged at 2,500xg for 10 min. Supernatant was
collected and lyophilized. The dried extract (yield
16.73 %, w/w) was kept at —20 °C until used.

Cells and culture conditions

RINmSF, Rattus norvegicus (rat) cell line was obtained
from the American Type Culture Collection (ATCC,
Manassas, USA). RINmSF cells were cultured in
RPMI-1640 medium supplemented with 10 % fetal
bovine serum, 1 % antibiotic-antimycotic solution and
incubated at 37 °C in a humidified atmosphere contain-
ing 5 % CO,.

In vitro cytoprotective study

To investigate cytoprotective effect of D. reticulata ex-
tract on alloxan-induced RINmSF cell damage, the ex-
periment was carried out according to the procedure
described earlier [18] with minor modifications (differ-
ent incubation periods).

Effect of D. reticulata extract on the viability of RINmSF
cells

The effects of D. reticulata extract on the viability of
RINmSF cells were first tested to find the range of
optimal concentrations in the cytoprotective experiment.
RINmSF cells were seeded in 96-well plates at the
concentration of 2x10° cells/well. After allowed to
attach overnight, cells were treated with a various con-
centrations of D. reficulata extract at the doses of 0—
3,500 pg/ml for 24 h. At the end of incubation, cell
viability was determined by MTT assay as follow. After
treatment, the medium was removed and then 5 mg/ml
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
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bromide (MTT, Life Technologies, Carlsbad, USA) was
added. Cells were then incubated in the dark at 37 °C for
an additional 4 h. After the incubation, formazan crys-
tals were formed. The MTT solution was removed and
the formazan crystals were dissolved in 50 pl of DMSO.
Absorbance was read at 570 nm using a microplate
reader. Absorbance of the reaction solution without cells
was set as background. The background (absorbance of
the reaction solution without cells) was subtracted from
the sample value before data analysis. The absorbance
of untreated cells was considered as 100 %.

Effect of alloxan on the viability of RINmSF cells

In order to find the suitable concentration of alloxan for
induction of 50 % cell damage, RINmSF cells with
density of 2x10° cells/well were seeded in 96-well
plates and then treated with alloxan at a range of con-
centrations 0—15 mM (dissolved in 50 mM citrated
buffer pH 3.0). After 1 h of incubation, the medium
was removed and then cells were additional incubated
for 23 h. At the end of experiment, cell viability was
assessed by MTT assay as described in the previous
section.

Determination of cell viability on alloxan-induced
cellular damage

RINmSF cells (2% 10%) were incubated with alloxan at
9 mM (which causing about 50 % of cell death). After
1 h of incubation, the medium containing alloxan was
removed. After that, cells were treated with D. reticulata
extract for further 23 h. At the end of experiment, cell
viability was assessed by MTT assay as described
earlier.

Animals

Male and female Wistar rats used in this study were
obtained from Laboratory Animal Center, SUT. Ani-
mals were acclimatized for 7 days prior to the experi-
ments. The rats were housed in polypropylene cages,
with free access to normal diet and water ad libitum. The
rats were maintained at room temperature (25+0.5 °C),
relative humidity 45-50 % and at 12-h light/dark cycle.
All procedures in this study were approved and con-
ducted according to guidelines of the Institutional Ani-
mal Care and Use Committee, SUT. All efforts were

made to minimize the number of rats used and their
suffering.

Investigation of anti-hyperglycemic activity
Induction of diabetes

Diabetic rats were induced by intraperitoneal injection
of alloxan monohydrate in fasted male rats at the dose
150 mg/kg [20]. Alloxan was freshly dissolved in
0.85 % (w/v) NaCl. Diabetic rats were orally given
5 % glucose solution overnight after alloxan injection
to prevent hypoglycemia. On the third day, rats with
fasting blood glucose level higher than 250 mg/dl were
considered as diabetic rats and used in the experiment.
Animals were divided into four groups, and each group
included five rats as follows: group I (NC), normal
control rats received sterile water; group II (DM), dia-
betic control rats received sterile water, group III (DM+
extract), diabetic rats treated with D. reticulata extract at
250 mg/kg; and group IV (DM+glib), diabetic rats
treated with glibenclamide tablets 20 mg/kg. The extract
and standard drug were administered once a day for
15 days. The freshly prepared solutions were orally
administered to animals by gastric intubation with force
feeding needle.

Sample collection

Measurement of body weight and blood glucose
level was done on the fifth, tenth, and 15th day of
the treatment. Blood samples were collected from
tail vein for determination of fasting blood glucose
level using Glucometer Accu-Chek Performa glu-
cose test strips (Roche Diagnostics, Indianapolis,
USA). At the end of experiment, blood samples
were collected via cardiac puncture for biochemi-
cal analyses. Then, the animals were sacrificed by
cervical dislocation. Pancreas was removed and
rinsed in 0.85 % (w/v) NaCl. Tissue samples were
fixed with 10 % neutral buffered formaldehyde for
histopathological examinations.

Biochemical parameters
For biochemical parameters analysis, blood sample
without anticoagulant was centrifuged at 3,000xg for

5 min to obtain serum and then stored at —20 °C until
analysis. Aspartate transaminase (AST) and alanine
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transaminase (ALT) activities were determined by A15
Random Access Analyzer (Biosystems S.A., Spain).
The enzyme activities indicate the leakage of these
enzymes from liver to blood stream [6].

Histopathological examinations

Tissue samples of pancreas were fixed with 10 %
neutral buffered formaldehyde and dehydrated by
serial ethanol solutions (70, 95, and 100 %, re-
spectively). The tissues were embedded in paraffin
and sectioned into 5-pum thickness. The sections
were stained with hematoxylin and eosin. The
photomicrograph of each tissue section was ob-
served under microscope (model CX31, Olympus,
Tokyo, Japan).

Effect of D. reticulata extract on inhibition of glucose
absorption

Inhibition of glucose absorption was investigated
in rat intestine using a previously described meth-
od [14]. Rat jejunum was removed immediately
after cervical dislocation and immersed in Kreb-
Henseleit solution continuously aerated with
carbogen. The jejunum was cut into several pieces
and everted with glass rod. Each everted jejunum
was tied with a cotton thread at one end. Kreb-
Henseleit solution with 140 mg/dl glucose was
filled into the everted jejunum, and then the other
end of jejunum was tied. Each jejunum sacs was
incubated in the following solutions: group I,
Kreb-Henseleit with glucose 140 mg/dl; group II,
Kreb-Henseleit with glucose 140 mg/dl mixed with
sodium fluoride (NaF) 0.2 M; groups III-V, Kreb-
Henseleit with glucose 140 mg/ml mixed with
D. reticulata extract at 0.25, 0.5, and 2.5 mg/ml,
respectively. The incubation flasks were shaken at
90 oscillation/min, 37 °C for 30 min. After the
incubation, the sacs were cut and the concentration
of glucose in the sac was examined using
peroxidase-glucose oxidase (PGO) enzyme com-
mercial kit (Sigma-Aldrich, St. Louis, USA).

Acute toxicity study
Acute oral toxicity was performed based on the

guidelines of the OECD (2001) [17]. After accli-
matization, rats were randomly assigned to five
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groups (four males and four females each).
D. reticulata extract at the doses of 250, 500,
1,000, and 2,000 mg/kg was administered to rats.
The behavior of rats was continuously monitored
for 1 h and then once daily for 14 days. The
toxicity signs and symptoms were examined as
described previously [3].

Statistical analysis

Data are expressed as mean=SEM. Comparisons
among different groups were performed by analysis of
variance (ANOVA) followed by Student-Newman-
Keuls test. P values less than 0.05 were set as the level
of significance.

Results

Effect of D. reticulata extract on alloxan-induced
RINmMSF cell damage

As shown in Fig. la, after treated with
D. reticulata extract at the concentrations higher
than 500 pg/ml for 24 h, the viability of RINmSF
cells were significantly decreased compared to
control. D. reticulata extract at the concentrations
of 50-500 pg/ml which did not significantly re-
duce cell viability were selected for further study.
Figure 1b showed the results from cytotoxicity
study of alloxan. The half maximal inhibitory con-
centration (ICsg) of alloxan on cell viability was
found at 9 mM which was used for studying the
cytoprotective effect of the extract. Post-treatment
with D. reticulata extract was found to have sig-
nificant protective action against alloxan-induced
RINmSF cells damage in dose-dependent fashion
as shown in Fig. lc.

Anti-hyperglycemic activity of the extract

Effect of D. reticulata extract on body weight
and fasting blood glucose levels

The body weights were found to increase normally in
control rats. Diabetic control rats induced by alloxan at
the dose of 150 mg/kg had significantly weight loss,
whereas treatments with D. reticulata extract
(250 mg/kg) and glibenclamide (20 mg/kg) significantly
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Fig. 1 Cytoprotective effect of D. reticulata extract. a-b %Via-
bility of RINmSF cells after treatment with various concentrations
of the extract and alloxan, respectively. The concentrations of the
extract higher than 500 pg/ml significantly reduced %cell viability
compared to control. The calculated ICs of the extract and alloxan
were 2,896 pg/ml and 9 mM, respectively. ¢ The protective effect

improved the body weight as shown in Table 1. Intra-
peritoneal injection of alloxan caused elevation of blood
glucose however treatment with D. reticulata extract
and glibenclamide resulted in a reduction of blood glu-
cose levels when compare with diabetic control rats
within 15 days.

Effect of D. reticulata extracts on biochemical
parameters

The levels of liver enzymes (AST and ALT) in
normal and experimental rats are shown in Table 2.
As expected, the levels of AST and ALT were mark-
edly increased in alloxan-induced diabetic rats.
However, these hepatic enzymes in serum decreased
significantly by the treatment with D. reticulata
extract, similar to the treatment with glibenclamide
as positive control.

ALX+Extract ALX+Extract ALX+Extract ALX+Extract ALX+E“ract ALX+Extract
100 pg/ml

150 pg/ml
Treatment

200 pg/ml 250 pg/ml 500 pg/ml

of the extract on %cell viability after exposure to alloxan at 9 mM.
Values are expressed as mean+SEM. (n=3). °p<0.05 statistically
significant difference from control. ®p<0.05 statistically signifi-
cant difference from alloxan. “p<0.05 statistically significant dif-
ference from the lower doses of each dose

Protective effect of D. reticulata extract on pancreatic
islets

Histopathological examinations were used to evaluate
the protective effect of D. reticulata extract in vivo.
Severe pancreatic tissue damages were observed in
alloxan-induced diabetic control rats (Fig. 2b). In addi-
tion, the size of pancreatic islets were decreased and
shrunk when compared to that of normal rats (Fig. 2a).
As seen in Fig.2c—d, the pancreatic islets injury were
restored after treated with D. reficulata extract and
glibenclamide, respectively.

Inhibitory effect of D. reticulata extract on glucose
absorption

Inhibition of intestinal glucose absorption by

D. reticulata extract was examined by everted intestinal
sacs method. As presented in Table 3, glucose
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Table 1 Effect of D. reticulata extract on body weight and fasting blood glucose levels
Treatment Body weight (g) Blood glucose levels (mg/dl)

Initial Final 0 day 5 days 10 days 15 days
NC 234.00+5.70 274.00+10.37 82.80+£2.79  79.00+3.48 82.80+1.51 81.20+2.27
DM 230.00+3.53 190.00+10.00* 335.80+3.13  346.20+3.41* 355.40+4.08* 406.60+£12.90*
DM+extract, 250 mg/kg 230.00+£9.35 222.00+£12.45% ** 332.60+ 275.20+14.53% ** 240.40+£10.01% ** 172.80+£6.57% **

12.94

DM+glib, 20 mghkg ~ 225.00£7.50 230.00+6.12% **

336.00£7.17 263.00+£18.07* ** 220.80+£17.84% ** 126.20+5.95% **

Values are expressed as mean+SEM (n=5/group)

NC normal control rats received sterile water, DM diabetic control rats received sterile water, DM+extract diabetic rats treated with the

extract, DM+ glib diabetic rats treated with glibenclamide
*p<0.05, statistically significant difference from normal control

**p<0.05, statistically significant difference from diabetic control

concentrations inside the sacs incubated with the extract
and NaF (positive control) significant decreased com-
pared to negative control (p<0.05). The results showed
that D. reticulata extract at the doses of 0.25, 0.5, and
2.5 mg/ml suppressed glucose absorption from intestine.
The extract exerted this inhibitory effect in dose-
dependent manner.

Acute toxicity

Oral administration of D. reticulata extract at the doses
of 250, 500, 1,000, and 2,000 mg/kg did not induce
abnormal behavior in rats of both sexes. Normal body
weight gains were observed in male and female rats as
shown in Table 4. There were no animal deaths during

Table 2 Effect of D. reticulata extract on biochemical parameters

Treatment Liver enzymes

AST (U/l) ALT (U/1)
NC 75.00+1.77 28.60+1.48
DM 309.00+73.20* 65.60+24.45%

119.40+4.08% **
122.80+5.04% **

37.60+4.62% **
37.40+5.04% **

DM +extract, 250 mg/kg
DM-+glib, 20 mg/kg

Values are expressed as mean+SEM (n=5/group)

NC normal control rats received sterile water, DM diabetic control
rats received sterile water, DM+extract diabetic rats treated with
the extract, DM+glib diabetic rats treated with glibenclamide

*p<0.05, statistically significant difference from normal control

**p<0.05. statistically significant difference from diabetic control
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14 days after administration of the extract. Therefore,
the lethal dose of D. reticulata extract was higher than
2,000 mg/kg. No gross abnormalities of internal organs
were observed in animal treated with D. reticulata
extract.

Discussion

It is widely accepted that plants are useful sources of
remedies for many diseases. Phenolic compounds in
plants have exhibited health protective effects in many
ailments such as diabetes and hypertension [21].
D. reticulata has been traditionally used for the treat-
ment of diabetic patients in some areas in Thailand.
However, there is no scientific evidence available
supporting the anti-diabetic activity of this plant. In this
study, at first we evaluated a cytoprotective potential of
D. reticulata extract on alloxan-induced cell death in the
pancreatic (3-cell line RINmSF and then examined anti-
hyperglycemic activity in alloxan-induced diabetic rats.
An injection of alloxan results in a sustainable hyper-
glycemia, which is a critical feature of alloxan-induced
diabetic rats [1]. Alloxan selectively destroys the pan-
creatic 3-cells leading to a decrease of insulin secretion
[16]. The insulin reduction causes poor glucose utiliza-
tion in experimental animals, resulting in an increase
catabolism, protein depletion, muscle wasting, and loss
of body weights [11, 25]. It was found that D. reticulata
extract at the doses of 250 and 500 pg/ml increased cell
viability after exposure of alloxan from about 50 % to 66
and 73 % of control, respectively. It is known that
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Fig. 2 Photomicrograph of pancreatic islets of normal and dia-
betic rats. Hematoxylin and eosin staining (x400); a normal con-
trol rats, b diabetic control rats receiving steriled water, ¢ diabetic

alloxan causes cell death by the generation of reactive
oxygen species [13, 31]. Several lines of evidence have
suggested that anti-hyperglycemic effects of plants are
associated with their antioxidant activity, which is likely
due to the presence of phenolic phytochemicals in the
plant extracts [10, 19, 24]. It is widely known that
phenolic compounds in plants comprise several groups

Table 3 Inhibitory effect of D. reticulata extract on glucose absorption

rats treated with the extract (250 mg/kg), and d diabetic rats treated
with glibenclamide (20 mg/kg)

of phytochemicals such as tannin, terpenoids, and fla-
vonoids. Solanum torvum Swartz extract containing
phenolic compounds, such as rutin, caffeic acid, gallic
acid, and catechin, exhibits hypoglycemic activity and
are known for their ability to regenerate (3-cells from
damage induced by streptozotocin [7]. Flavonoids
found in Potentilla discolor extract also have protective

Treatment Glucose concentration inside the sacs (mg/dl) %Inhibition
Control 306.84+4.89 0.00+0.00
Extract, 0.25 mg/ml 283.47+6.84* 7.65+0.88*

269.65+3.73% **
225.63£7.11% **
188.02+2.38*

Extract, 0.5 mg/ml
Extract, 2.5 mg/ml
NaF, 0.2 M

12.1+1.01% **
26.4+£2.26% **
38.7+0.71%*

Values are expressed as mean+=SEM (n=5)
*p<0.05, statistically significant difference from control
**p<0.05, statistically significant difference from the lower doses
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Table 4 Body weight changes and toxic signs of rats given a single dose of the aqueous extract of D. reticulata
Treatment Body weight (g) Mortality ~ Symptom of toxicity ~ Gross pathology
0 day 7 days 14 days
Male
Control 220.00+9.13 237.50+8.54 260.00£14.72 0 None Normal
Extract, 250 mg/kg 220.00+£2.50 230.00+4.08 247.50+2.50 0 None Normal
Extract, 500 mg/kg 222.50+11.75  235.00+10.21  255.00+13.98 0 None Normal
Extract, 1,000 mg/kg  232.50+7.50 262.50+10.31  270.00+10.80 0 None Normal
Extract, 2,000 mg/kg ~ 227.50+7.50 260.00+9.31 270.00+1291 0 None Normal
Female
Control 180.00+5.77 192.50+7.50 202.50£6.29 0 None Normal
Extract, 250 mg/kg 187.50+4.79 200.00+7.07 202.50+8.54 0 None Normal
Extract, 500 mg/kg 177.50+2.50 192.50+7.50 192.50+7.50 0 None Normal
Extract, 1,000 mg/kg  187.50+7.50 200.00+8.16 210.00£7.07 0 None Normal
Extract, 2,000 mg/kg  190.00+5.77 202.50+2.50 210.00+4.08 0 None Normal

Values are expressed as mean+SEM (n=4/group)

There was no significant difference between control and the treated groups (p>0.05)

effects on (3-cells in streptozotocin-induced diabetic rats
[35]. Some flavonoids, which are found in other Derris
plants, have been identified and isolated from
D. reticulata Craib [29]. The extracts from both
D. scandens and D. reticulata has been reported to
possess anti-inflammatory activity [15, 33]. Taken to-
gether, the underlying mechanism of cytoprotective ac-
tion of D. reticulata extract could possibly be related to
the inhibition of oxidative stress and anti-inflammatory
activities. However, experimental evidence supporting
this speculation is needed.

Normally, plants contain natural phenolic com-
pounds which can produce antioxidant properties
in vitro, though it is not guarantee that those plant
extracts would exert useful therapeutic actions in vivo
for several reasons. For example, the active ingredients
may not be absorbed from the site of administration or
enzymatic degradation may occur before reaching the
target organ. However, the data from this study showed
that D. reticulata extract produced anti-diabetic activity
against alloxan induction in vivo. The extract signifi-
cantly increased the body weights of diabetic rats com-
pared to the diabetic control group. In accordance with
the results on body weights, diabetic rats treated with
D. reticulata extract showed significant decreases in
blood glucose level similar to glibenclamide-treated
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group. The microscopic photograph from pancreatic
hematoxylin/eosin staining demonstrated a destruction
of the pancreatic islet cells, such as shrink and irregular
shape, in diabetic control rats. The islet cells of the
diabetic rats treated with D. reficulata extract provides
the evidence of less degeneration. An increase in the
levels of hepatic enzymes, such as AST, ALT,
glutamate-oxaloacetate transaminase (GOT) and
glutamate-pyruvate transferase (GPT), has been
established in diabetic rats induced by toxic chemicals,
including alloxan and streptozotocin [6, 9]. In this study,
alloxan-induced increase of AST and ALT were de-
creased in rats administrated with D. reficulata extract
compared to diabetic control group. In addition to pan-
creas, the result suggested that the extract also exerted
hepatoprotective activity.

An impact of postprandial hyperglycemia risk
on diabetic complication progress has been report-
ed [4]. The reduction of postprandial hyperglyce-
mia has been approached by suppression of carbo-
hydrate absorption from gastrointestinal tract [27].
The effect of D. reticulata extract on glucose
absorption was examined using everted sac of
jejunum. The data showed that incubation of
D. reticulata extract at the doses of 0.25, 0.5,
and 2.5 mg/ml inhibited glucose absorption from
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small intestine, which implicating a possible mech-
anism underlying its anti-hyperglycemic effect.
Moreover, this result suggested that the extract
could be useful for enhancing the glycemic control
on postprandial hyperglycemia.

A number of chemicals or plant extracts have been
shown to possess potent activities both in vitro and
in vivo; however, some of them may not be used as
therapeutic drugs due to high toxicity. To assure the
potential of this extract for clinical use, acute toxicity
study was conducted. The result showed that single dose
oral administration of D. reticulata extract at 250, 500,
1,000, and 2,000 mg/kg to male and female rats did not
cause mortality or produce any remarkable toxic signs
and adverse effects on gross histopathology of rats. The
results indicated that LDs, of the extract was greater
than 2,000 mg/kg. Thus, the aqueous extract of
D. reticulata can be classified as category 5 (low or no
toxicity) in accordance with Globally Harmonized Clas-
sification System of OECD (2001) [17].

Conclusion

The data obtained from the present study provide
valuable information that D. reticulata extract ex-
erts an anti-diabetic activity via cytoprotective ef-
fect on pancreatic [3-cells and inhibitory action on
glucose absorption with a relatively wide margin
of safety. However, more efforts are still needed
for the isolation, characterization and pharmacolog-
ical evaluation of the active compound(s) in
D. reticulata extract.
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