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Traditionally Trigonella foenum-graecum L. was used in gastritis, to increase milk flow, gastric
ulcers, kidney problems, cervical and breast cancer prevention of diabetes etc. The aerial parts
of plant are remedy for abdominal cramps associated with menstrual pain, labour pains and
diarrhoea or gastroenteritis. The objective of the study is to evaluate the effect of Aqueous
Extract of Trigonella foenum-graecum (AETFG) on fasting blood glucose, tissue glycogen,
glycosylated hemoglobin, plasma concentrations of insulin and GLP-1 in healthy and diabetic
subjects. Both normal and diabetic Male Wistar rats were treated with AETFG by gavaging
(300mg/kg for 28 days). Aqueous extract of Trigonella foenum-graecum increases tissue
glycogen, serum insulin and GLP-1 with non-significantly (P>0.05) in normal, but significantly
(P<0.01) in diabetic Wistar rats. Whereas non-significantly (P>0.05) decrease in FBG and
Glycosylated haemoglobin was found in normal, and decreases significantly (P<0.01) in
diabetic Wistar rats. Our findings tend to provide a possible explanation for the hypoglycemic
action of AETFG seed extracts as alternative nutritional therapy in the management of diabetes
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Introduction

The world prevalence of diabetes among adults will be affecting
285 million in 2010, and will increase to 439 million adults by
2030. Diabetes mellitus (DM) is one of metabolic disorder
characterized by chronic hyperglycemia resulting from defects in
insulin secretion or its action. Chronic hyperglycemia leads to
improper regulation of carbohydrate, protein, lipid metabolism
and also contributes to the progression of micro as well as macro-
vascular complications in DM (Shaw et al., 2010).

Secretion of insulin from the (3-cells of pancreas is a major step
involved in DM. The major targets for insulin are the liver, adipose
tissue and muscle where synthesis of glycogen occurs by
stimulating the glycogen synthetase and inhibiting the action of
glycogen phosphorylase. Recently, the incretin effect has been
demonstrated to be largely impaired in patients with type 2
diabetes. Reduced incretin effect has been attributed to a small
but significant reduction in postprandial secretion of GLP-1.
Glucagon-like peptide (GLP-1) is secreted from the gut, and is
physiologically important regulators of metabolic control which .
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enhances insulin release from (-cells in a glucose-dependent
manner. Thus, considerable interest has emerged on the
pharmacological regulation of incretin actions for type 2 diabetes.
Recently GLP-1 analogs such as exenatide, metformin, liraglutide,
etc have been introduced for therapeutic intervention.

A number of drugs are available for management of DM. The
side effects and high cost of treatment associated with current
antidiabetic drugs, it is necessitated search for alternate remedy
for DM having less side effects and low cost. The plant based drugs
with antidiabeticactivity are yet to be commercially formulated as
modern medicines, even though they have been acclaimed for
their therapeutic properties in the traditional systems of
medicine (Wadkar et al., 2008). The plants provide a potential
source of hypoglycemic drugs because many plants and plant
derived compounds have been used in the treatment of diabetes.

Trigonella foenum-graecum one of the medicinal plant, have
been traditionally used for the treatment of DM (Sharma, 1986).
The active ingredients of this plant have been identified as 4-
hydroxyisoleucine (4-HIL) has been reported with glucose-
dependent insulinotropic effect by a direct effect on pancreatic
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islets (Sauvaire et al., 1998 and Broca et al., 2000). Trigonelline has
activities of enzymes related to glucose metabolism, reactive oxygen
species, axonal extension, and neuron excitability. It also possesses
hypoglycemic, hypolipidemic, neuroprotective, antimigraine,
sedative, memory-improving, antibacterial, antiviral, and anti-
tumor activities, and it has been shown to reduce diabetic auditory
neuropathy and plateletaggregation.

In this study, we investigated the effects of oral administration of
Aqueous Extract of Trigonella foenum-graecum (AETFG) on FBG,
tissue glycogen, glycosylated haemoglobin, serum insulin and GLP-1

MATERIALS AND METHODS:

Plant material and its extraction: The seeds of Trigonella foenum-
graecum was purchased with authenticated. The seeds of plant
material were pulverized into powder and extracted with double
distilled water by stirring whole night with the help of mechanical
stirrer. The extract was filtered and then centrifuged for further
purification. The supernatant was further lyophilized for complete
drynessto obtain AETFG.

Chemicals: Streptozoticin (Sigma Aldrich Germany-S0130-1G)
was used to induce diabetes. All chemicals and solvents used in this
study were purchased from standard companies of analytical grade.

Animals: Adult male Wistar rats of age 2-3 months old and having
weight about 200-250 grams were used for experimental work. The
inbred male Wistar rats were purchased from animal DRDE, Gawlior
(India). The animals were fed pellet diet and water ad-libitum. At the
end of study all animal experiments were performed at the consent
of the Institutional animal ethics committee (BU/ Pharma/
[AEC/12/031).

Induction of diabetes: Diabetes was induced by a single
intraperitoneal injection of a freshly prepared solution of 50 mg/kg
streptozotocin (STZ).

Treatment Schedule:

The rats were divided in 4 groups of 6 each as per treatment
schedule given below.

Group I | Normal Control

Group II | Normal treated with Aqueous extract of TFG seeds of

300mg/kg bw

Group III | Diabetic control

Group IV | Diabetic treated with Aqueous extract of TFG seeds of
300mg/kg bw

Dose was given orally by gavaging for 28 days. Acute study of GLP-
1 and serum insulin was done from blood serum in single dose
administration of TFG. The blood was taken from tail vein at the
interval of 0, 20, 30, 40, 50, and 60mins, whereas the sub-chronic
study was done by same procedure after 28 days administration of
plantextract.
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Fasting Blood Glucose (FBG):

Fasting blood glucose (FBG) is a method for learning how much
glucose (sugar) there is in a blood sample taken after an overnight
fast. Blood sample was obtained through puncture tail vein and
glucose was estimated on 0, 14, and 28th day by Glucometer.

Glycosilated Hemoglobin (Ghb):

Glycosylated hemoglobin was estimated by Euro diagnostic
system kit based on photometric test using ion exchange resin
was given by Trivelli et al., (1971); Nathan et al., (1984); Bunn
(1981).

Tissue Glycogen:

This estimation indicates the distinction between free and fixed
glycogen contentin tissues by using the Anthrone reagent.

Tissue from liver and muscle was taken for estimation of glycogen,
the tissuewas digested with 2ml of 30% boiling KOH and then
cooled, after that 3ml of 95% of ethanol was added and heated until
the tissue gets dissolved.Mixtures were cooled and centrifuged at
1000rpm for 5 minutes, the supernatant was discarded.The residual
material was dissolved in 2ml of distilled water, and then 10ml of
Anthrone reagent was added and immersed in ice bath to prevent
excessive healing. The Tubes were incubated at 1000C for 4 minutes
for color development and immersed in an ice bath.Theabsorbances
were measured at 620 nm by using spectrophotometer (Seifter etal.,
1950).

Serum Insulin:

Insulin estimation was done by using QAYEE-BIO Rat insulin
autoantibodies (IAA) ELISAkit.

Glucagon-Like Peptide-1 (GLP-1):

GLP-1were determined by Ray Bio® Rat GLP-1 ELISA kit given by
Toft-Neilsenetal.,(2001); and Meieretal.,(2004).

RESULTS:

The effect of Trigonella foenum-graecum on FBG level in normal and
diabeticrats.

Table 1 depicts that there is non-significant (P>0.05) decrease in
FBG on administration of TFG to normal rats resulted 14 days
(8.05%), 28 days (11.19%) in group II as compared to 0 days,
whereas, no change was found in normal control group I and in
group lllas compared to Odays in each group. Furthermore the
significant (P<0.01) decrease in FBG was found (14 days 36.94%,
28days 69.85%)in group IV as compared to Oday readings. On
comparing group [ with group IlI, significant increase (P<0.01) in
FBG 14 days (176.16%) and 28 days (286%) was observed in group
I1I. However non-significant (P>0.05) decrease in FBG was found 14
days (15.60%) followed by significant (P<0.01) decrease 28 days
(70.19%) in group IV as compared to group I.
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Table 1. The effect of Trigonella foenum-graecum on FBG level
innormal and diabeticrats.

No. of days —»| 0 14 28

Group I 83.83£2.701 82.5+3.757 85.66+2.929
Group II 84.86+2.191 78.00+1.41 «* 75.33+2.160 «*
Group III 301.5+9.570 299.16+31.836v** | 310.83£11.652v**
Group IV 306.66+9.674 193.33+£12.883v" | 92.43+2.883Y"

The values represents as Mean + SEM for 6 rats each. The results are
expressed in mg/dl. a=(P>0.05), f=(P<0.05),y=(P<0.01) represents
comparison of Oday reading of each group with 14 and 28days.
*=(P>0.05), **=(P<0.05), ***=(P<0.01) represents comparison of
Group-III with group-l. p=P>0.05), q=(P<0.05), r=(P<0.01)
compared group IV with group III. Group-I Normal Control; Group-II
Normal treated (TFG); Group-III Diabetic control; Group-IV diabetic
treated (TFG).

The effect of Trigonellafoenum-graecum on level of Liver
Glycogen, Muscle Glycogen and Glycosylated Haemoglobin in
normal and diabeticrats.

The effect of TFG on the Liver Glycogen, Muscle Glycogen and
Glycosylated Haemoglobin level ofin normal and diabetic rats is
presented in Table 4.2.

Administration of aqueous extract of TFG in normal rats the liver
glycogen level was non-significantly (P<0.05) increased (5.18%) in
group II. Whereas the significant (P<0.01) decrease in liver glycogen
was observed (65.16%) in group Il on comparison with group I. The
significant (P<0.01) increase in level of liver glycogen was reported
in Group IV (160.6%) as compared with group I11.

However, non-significant (P<0.05) increase in muscle glycogen
was found (4.96%) in group II. On the contrary, significant (P<0.01)
decrease in muscle glycogen was reported in group
I11(58.48%)when compared with group I. Muscle glycogen in TFG
treated groups increases significantly (P<0.01) in group IV (100.3%)
as compared to group II1.

HbA1C percentage non-significantly (P>0.05) decreased (9.06%)
in group II, whereas in diabetic control the HbA1C significantly
(P<0.01) increased in group I11(305.33%)as compared with group 1.
Diabetic treated with TG, the HbA1C percentage significantly
(P<0.01) decreased in group IV (66.6%) when compared with group
I1.

Table 2. The effect of single dose of Trigonella foenum-
graecum on Serum insulin level in normal and diabeticrats.

Parameter Group I Group IT Group III Group IV

Liver 23.91+1.74
Glycogen(mg/g)

25.15+1.472* 8.33+0.741*** | 21.7+1.868"

Muscle Glycogen

(mg/g) 19.75£1.109 | 20.73+£1.089*

8.2+0.958*** 16.43+0.604

Glycosylated
Hemoglobin
(%)

5.06+0.100 | 4.60+0.119* 20.51£5.154*** | 6.845+0.183"

The values represents as Mean + SEM for 6 rats each. *=(P>0.05),
**=(P<0.05), ***=(P<0.01) represents comparison of Group-II, III
with group-I. p=P>0.05), q=(P<0.05), r=(P<0.01) compared group
IV with group IIl. Group-I Normal Control; Group-II Normal treated
(TGF); Group-III Diabetic control; Group-1V diabetic treated (TGF).

The effect of single dose of Trigonella foenum-graecum on
Serum insulinlevel in normal and diabetic rats.

The effects of TFG on the serum insulin level in normal and
diabeticrats are presented in Table 3.

Serum insulin level increased non-significantly (P>0.05) in acute
administration of TFG to normal rats from 30mins (6.13%), 40mins
(6.66%) and tries to compensate towards normal at 60mins (1.41%)
in comparison to Omin in group II. The non-significant increase
(P>0.05) in serum insulin was observed 30mins (75%) followed by
significant (P<0.05) increase (83.3%) at 40mins, then non-
significantly falls towards normal at 60mins (8.3%) in group IV as
compared to its Omin. Furthermore, whereas significant (P<0.05)
change in serum insulin was observed from (20mins 0.71%, 30mins
47.79%, 40mins 64.17%, 50mins 7.69%, and 60mins 4.0%) in group
IV on comparison with group I11.

The effect of sub-chronic administration of Trigonella
foenum-graecum on Serum insulin level in normal and diabetic
rats.

On sub-chronic administration of aqueous extract of TFG in
normal rats, the serum insulin level increased non-significantly
(P>0.05) at 30mins (12.85%), 40mins (14.95%), and then drops
towards normal at 60mins (2.10%) in comparison to Omin in group
II. The table also depicted a significant (P<0.01) increase in insulin at
30mins (86.14%), 40mins (86.82%) and then non-significantly
(P>0.05) concentrates towards normal at 60mins (17.56%) in group
IV. There was significant (P<0.01) increase in serum insulin level was
observed (20mins 115.1%, 30mins 305.14%, 40mins 312%, 50mins
223%, and 60mins 178.4%) in group IV, on comparison with group
III (Table 4).

The effect of single dose of Trigonella foenum-graecum on
GLP-1levelin normal and diabeticrats.

In the present investigations, GLP-1 level increased significantly
(P<0.01) at 30mins (54.06%), 40mins (67.88%) and non
significantly (P>0.05) at 60 min (4.13%) as compare to 0 min, during
short term administration of TFG in normal rats in group II. A
significant (P<0.01) increase in GLP-1level was observed in group IV
from 20mins (29.12%), 30mins (131.26%), 40mins (154.36%) and
at 60mins (31.45%) when compared with its individual Omin
readings.

Table 5-shows that the GLP-1 level decreases significantly
(P<0.01) in group Illas compared with group I. Significant (P<0.05)
increase in GLP-1 was observed (20mins 32.55%, 30mins 33.6%,
40mins 81.6%, 50mins 72.91%), followed by non-significant
(P>0.05) increase (60mins 16.32%) in group IV on comparison with
group L.
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The effect of long term exposure of Trigonella foenum-graecum on GLP-1 level in normal and diabeticrats.

Significant (P<0.01) increase in GLP-1 in sub-chronic experiment was observed hailing from 30mins (55.96%) to 40mins (59.9%) and tends
to be normalize at 60mins (7.3%) in comparison to Omin in group II. However significant increase in GLP-1 level was depicted at 30mins
(270.14%) 40mins (280.36%) and then falls towards normal at 60mins (71.47%) in comparison with Omin in group IV. Long term
administration of TFG in diabetic rats results significant (P<0.05) increase in GLP-1 level from (20mins 14.11%, 30mins 270%, 40mins
282.55%, 50mins 159.21%, and 60mins 71.47%) in group V, on comparison with group IV Table 6.

Table 3.The effect of single dose of Trigonella foenum-graecum on Serum insulin level in normal and diabetic Wistar rats.

Time in | 0 min 20 min 30 min 40 min 50 min 60 min
Second

Groupl | 410+0.217 4.20+0.206 4.17+0.210 4.16+0.211 4.14+0.211 4.12+0.212
Group Il | 4.24+0.289 4.29+0.286%* 4.50+0.296 «* 4.52+0.299 «* 4,34+0.271 «* 4.30+0.285 *
GroupIll | 1.25+0.239 1.39£0.194 ax** 1.36£0.205 wr** 1.3440.207 «*¥* | 1.30+£0.219 oo*** 1.25+0.234 ox*
GroupIV | 1.20+0.213 1.40£0.196% 2.01+£0.319 2.2+0.300Fr 1.40£0.310 1.30£0.252

The values represents as Mean + SEM for 6 rats each. The results are expressed in ng/ml. a=(P>0.05), f=(P<0.05),y=(P<0.01) represents
comparison of 0 min reading of each group with 20,30,40,50 and 60 min. *=(P>0.05), **=(P<0.05), ***=(P<0.01) represents comparison of
Group-III with group-I. p=P>0.05), q=(P<0.05), r=(P<0.01) compared group IV with group IIl. Group-I Normal Control; Group-II Normal
treated (TGF); Group-III Diabetic control; Group-1V diabetic treated (TGF).

Table 4.The effect of sub-chronic administration of Trigonella foenum-graecum on Serum insulin level in normal and diabetic
Wistar rats.

Time in | 0 min 20 min 30 min 40 min 50 min 60 min
Second

Group I 4.10£0.217 4.20£0.206 4,17+£0.210 4.16+0.211 4.14+0.211 4.12+0.212
GroupIl | 428+0.241 4.35+0.2420* 5.83+0.376* 5.94+0.41171 o* 4,16+0.330 o* 4.37+0.270%*
GroupIIl | 1.25+0.239 1.39£0.194 ock** 1.36£0.205 a*** | 1,34+(0.207 ok** 1.30£0.219 a*** | 1 25+(.234 ook*
GroupIV | 2 96+(0.125 2.99+0.089« 5.51+0.386r 5.53+0.399r 4.20+0.2296r 3.48+0.275«

The values represents as Mean + SEM for 6 rats each. The results are expressed in ng/ml. a=(P>0.05), f=(P<0.05),y=(P<0.01) represents
comparison of 0 min reading of each group with 20,30,40,50 and 60 min. *=(P>0.05), **=(P<0.05), ***=(P<0.01) represents comparison of
Group-ILIII with group-I. p=P>0.05), q=(P<0.05), r=(P<0.01) compared group IV with group III. Group-I Normal Control; Group-II Normal
treated (TGF); Group-III Diabetic control; Group-1V diabetic treated (TGF).

Table 5.The effect of single dose of Trigonella foenum-graecum on GLP-1 level in normal and diabetic Wistar rats.

Time in | 0 min 20 min 30 min 40 min 50 min 60 min
Second

Group I 12.00+0.288 15.20+0.970 14.81+0.788 13.81+0.484 12.30+0.463 12.08+0.422
GroupIl | 11.81+0.914 13.30£0.616%* 18.16£0.792v** 19.81£0.760v** 15.51+0.622v* 12.58+0.508*
Group Il | 510+0.289 9.86+0.603v*** 8.91+0.534v*** 7.21+0.391 p** 6.35+0.3960%** 5.82+0.311a***
GroupIV | 515+0.489 6.65+1.08w« 11.91+0.891va 13.10+0.924yr 6.77+0.562r 6.46+0.820vp

The values represents as Mean = SEM for 6 rats each. The results are expressed in pg/ml. a=(P>0.05), =(P<0.05),y=(P<0.01) represents
comparison of 0 min reading of each group with 20,30,40,50 and 60 min. *=(P>0.05), **=(P<0.05), ***=(P<0.01) represents comparison of
Group-III with group-I. p=P>0.05), q=(P<0.05), r=(P<0.01) compared group IV with group IIl. Group-I Normal Control; Group-II Normal
treated (TGF); Group-III Diabetic control; Group-1V diabetic treated (TGF).
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Table 6.The effect of long term exposure of Trigonella foenum-graecum on GLP-1 level in normal and diabetic rats.

Time in Second 0 min 20 min 30 min 40 min 50 min 60 min
Group I 12.00+0.288 15.20+0.970 14.81+0.788 13.81+0.484 12.30+0.463 12.08+0.422
Group II 16.26+1.104 16.80+1.066%* 25.36+£1.491Y *** 26.00+1.786Y*** 20.01+1.238 w+** 17.45+1.022 owk**
Group III 5.10+0.289 9.86+0.603y*** 8.91+0.534v*** 7.21+0.391p*** 6.35+0.396 o*** 5.82+0.317 ¥
Group IV 9.78+0.627 11.16+0.406% 36.20+1.751yr 37.46+1.462v 25.35+1.846r 16.77+1.358w

The values represents as Mean + SEM for 6 rats each. The results are expressed in pg/ml. a=(P>0.05), f=(P<0.05),y=(P<0.01) represents
comparison of 0 min reading of each group with 20,30,40,50 and 60 min. *=(P>0.05), **=(P<0.05), ***=(P<0.01) represents comparison of
Group-III with group-I. p=P>0.05), q=(P<0.05), r=(P<0.01) compared group IV with group IIl. Group-I Normal Control; Group-II Normal
treated (TGF);; Group-IlI Diabetic control; Group-1V diabetic treated (TGF).

Discussion:

STZ are widely used to induce experimental diabetes in animals to
decrease insulin level. STZ is a drug that selectively destroys the (3-
cells, by entering into the 3-cell via a glucose transporter (GLUTZ2)
and causes alkylation of DNA, enhanced ATP dephosphorylation to
form superoxide radicals. These [-cells are insulin producing
pancreatic endocrine cells, and thus induce experimental diabetes
mellitus (Brennaetal,, 2003).

The hypoglycemic effect of TFG seeds is evaluated in present
study. Fasting blood glucose levels in the normal control group
remained unchanged throughout the experimental work.
Administration of aqueous extracts of TFG to normal rats showed
reductioninblood sugar levels are from day 1 to day 28. Butin case of
diabetic treated groups the blood sugar level reaches near to normal
control within 28 days of experiment. The antidiabetic effect of TFG
may be due to increase the utilization of glucose, or decrease of
glucose absorption from GI tract or controls on the insulin secretion
orinhibits the a-glucosidase activity.

The seed fibers of TFG reduces the rate of glucose absorption,
enhancing its utilization and may also delay gastric empting, thereby
preventing the rise in blood sugar levels following a meal (Gupta et
al,, 2001). Experiment of Wehash etal.,, 2012 and Rajarajes wari etal.,
2012 was also reported that the administration seed extract TFG in
both normal and diabetic rats restored the FBG level near to normal
control. Results of other scientists on TFG treatment (Ahmad et al.,
2011;Purietal, 2012; Radhikaetal.,, 2013; Beraetal.,, 2013),arealso
in conformity with the present work.

The Glycosylated hemoglobin (HbA1c) assay has become the most
commonly used measure of chronic glycaemia in epidemiological
studies, clinical trials and the management of diabetes. In the
present study, the diabetic rats have shown significant increase in
HbA1lc level as compared to normal control which indicates that
diabetic rats have poor glycemic control. The long term
administration of aqueous extracts TFG in diabetic rats results a
significant decrease in the HbA1c levels in the diabetic rats, but no
significant difference in HbAlc percentage found in normal treated
groups. HbA1c levels which were noted in consistent with other
reports may be due to low plasma level of insulin or high glucose
utilization in the peripheral tissues as reported in the present work.
The various experimental reports obtained from recent papers on
TFG (Xueetal, 2007; Preetetal,, 2007; Kulkarnietal.,, 2012 and Bera
etal, 2013) concords with our results.

It is well known that in diabetes mellitus there will be marked
depletion in glycogen storage in hepatic cells and muscle cells in
diabetic rats. This observation is in accordance with the finding of
Bhuvaneshwari 2012; Radhka et al., 2013; Beraet al,, 2013. Liver
glycogen and muscle glycogen is drastically reduced in diabetic
group and on administration of aqueous extract of TFG for 28 days in
the normal and diabetic rats corrects the glycogen level, but not
equivalent to normal control group. The decrease in tissue glycogen
may be due to enhanced catabolic process such as glycogenolysis,
lipolysis and proteolysis, which are the outcomes of lack of insulin or
oxidative stress by diabetes may inactive the oxygen synthase or
decrease in GLUT4 transporter protein of muscles and cellular
glucoseinliver cells.

In present investigation diabetic group showed low insulin than
control group which indicates the 3-cell failure in diabetic rats. The
insulin level increases non-significantly 20 to 60mins in short term
administration of TFG, but in diabetic TFG treated serum insulin
increase significantly. The possible mechanism behind the increase
in insulin secretion in acute administration TFG may increases the
stimulation of 3-cell by binding to its receptors or shows insulin like
activity, or decreases blood glucose concentrations by acting on
peripheral tissues.

In long term exposure of TFG the serum insulin level remains
same as in short term exposure of TFG rats. The serum insulin level
was elevated from 20 to 60mins in TFG diabetic group. However, the
serum insulin level was increased at Omin on sub-chronic
administration of TFG in diabetic groups as compared with Omin
readings of acute diabetic TFG treated group. Serum insulin was also
increased in the normal TFG treated rats. This significant change in
serum insulin level in long term exposure of TFG might be due to
increasing the number of insulin receptors or (3-cell regeneration.
The results suggests that both TFG increases the renewal and
number of B-cells in the pancreas as compared to untreated
diabeticrats or may permit the recovery of STZ destroyed B-cells
and stimulates pancreaticinsulin secretion.

In support with the present study the elevation of insulin levels
was observed with the administration of TFG by (Ahmad etal., 2012;
Rhadikaetal.,, 2013; Gad etal,, 2006 and Wehash etal.,, 2012).

The progressive loss of 3-cell function and massis an early feature
of type 2 diabetes, eventually leading to insulin dependence in many
patients. Intervening early in the course of diabetes or perhaps in the
prediabetic state to stimulate -cell differentiation and/or reduce
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apoptosis could theoretically halt the progression of the disease.
GLP-1 has shown promise in this respect. Increase in GLP-1 level,
form 0 to 60 min was observed in normal and diabetic rats on short
term treatment with TFG. In diabetic rats highest increase in GLP-1
level was after 40mins of TFG administration, compared to Omin.
The results also suggest thatinduction of GLP-1 on administration of
TFG was more pronounced in diabetic rats as compared to normal. It
is possible that in normal rats high increase in GLP-1 is prohibited
due to normal physiology and normal level of glucose regulating
hormones including GLP-1. Since there is decrease in insulin as well
as GLP-1 in diabetic rats, GLP-1 induction is more pounced to
decrease enhanced glucose level.

In our study the long term administration of TFG, increase in GLP-
1 level was observed in normal from 20 to 60mins as compared to
Omin of each group. In diabetic treated significant change GLP-1
level in TFG treated group, but no significant change found in normal
control. This result also suggests that the increase in GLP-1 level was
higher at Omin in long term administration of TFG when compared
with Omin acute TFG diabetic group. These findings indicate that the
GLP-1levelis highly significantin sub-chronic administration of TFG
compared to acute administration of TFG. The Mechanism of
elevation of GLP-1 on sub-chronic administration of TFG in normal
and diabetic rats may be due to increase the L-cell receptors or L-cell
regeneration.

The secretion of GLP-1 by aqueous extract TFG may be due to
polar molecules, such as sugars, amino acids, small peptides, water
soluble alkaloids and plant secondary metabolites, are known to
stimulate GLP-1 secretion (Ramos et al.,, 2012). The nutrient and
tastents sensing in enetroendocrine cells are mainly mediated by G-
protein coupled receptors (Reimann et al,, 2012; Iwatsuki et al.,
2012). When tastent binds to taste receptors like bitter taste
receptors, a conformational change occurs at the receptor level
resulting in the activation of a series of signal transducers such as G
protein a-gustducin, phospholipase C beta 2 (PLCB2),inositol 1,4,5-
trisphosphate receptor type 3 (IP3R3), and transient receptor
potential (TRP) channels that eventually depolarize the cell through
elevation of intracellular Ca2+ concentration (Iwatsuki and
Uneyama, 2012) which releases GLP-1 from GI L-cells and this GLP-1
in turn binds with GLP-1R receptor of pancreatic beta-cells to
increase seruminsulin level in blood Fig. no.1.

In support with the present study Cicero and Tartagni, 2012
reported that administration of Beriberis plant at the dose of
500mg/kg bw, shows that Berberine is an alkaloid present in
Beriberis plant that affects glucose metabolism, increasing insulin
secretion, stimulating glycolysis, Berberine also increases glucose
transporter-4 (GLUT-4) and GLP-1 levels, other results in support of
increase in GLP-1 was observed in Smallanthus sonchifolius (Habib
et al,, 2011), Agave tequilana Gto. & Dasylirion spp (Silvas et al,,
2008), Ilex paraguariensis (Hussein et al, 2011), Cinnamomum
zeylanicum (Hlebowicz et al., 2009), Pinus koraiensis (Pasman etal.,
2008), Glycine max (Park et al., 2010) and Berberis (Cicero and
Tartagni, 2012).
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CONCLUSION:

Results of the present study supported the traditional use of
Aqueous Extract of Trigonella foenum graecum shows the significant
hypoglycemicaction in management of diabetes.
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Figure No. 1 Mechanism of Action of AETFG
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