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Abstract

Introduction and Objective: Diabetes mellitus is a chronic metabolic disorder with high prevalence
worldwide, representing a significant public health problem. The treatments currently rely on pharmacotherapy,
which sometimes cause adverse effects and have limitations. This has led to a growing interest in the use of herbal
medicine as an alternative therapy. Gymnema inodorum (Lour.) Decne (‘phak chiang da’ in Thai) is a plant that has

received considerable attention from both the public and researchers due to its purported hypoglycemic properties
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and its widespread commercialization into various products. This study aims to investigate the effect of the aqueous
extract of Gymnema inodorum leaves on blood glucose levels in streptozotocin (STZ)-induced diabetic rats.

Methods: The collected medicinal plant was identified by a botanist (voucher specimen: DMSC 5260).
The aqueous extract was prepared and its chemical quality was controlled by analyzing the content of gymnemic
acid, total flavonoids, moisture, total ash, and acid-insoluble ash. For the anti-hyperglycemic test, 6 normal rats
were placed in Group 1 (Normal control) receiving reverse osmosis (RO) water, while 30 streptozotocin-induced
diabetic rats were divided into five groups (Groups 2-6, n=6 each), i.e., Group 2 (Negative control) received RO
water, Group 3 (Positive control) received metformin (300 mg/kg/day). Groups 4-6 (Experimental groups) received
the extract at doses of 125, 250, and 500 mg/kg/day, respectively, for 14 days. On days 3, 7, 10, and 14 after
treatment began, animals were fasted for 8 hours prior to venipuncture to measure fasting blood glucose (FBG)
levels. Differences of FBG levels between groups and percentage change of FBS levels were analyzed using
two-way repeated measures ANOVA followed by Bonferroni post-hoc test for multiple comparisons. A p-value
of less than 0.05 was considered statistically significant.

Results: The aqueous extract was a dark brown coarse powder with % yield of 46.01. Chemical analysis
showed total flavonoids of 64.33 mg quercetin equivalent per gram extract, 7.67% moisture, 12.80% total ash, 0.22%
acid-insoluble ash, and 1.79% gymnemic acid. In the animal model, the metformin group showed a continuous
and significant reduction in FBG levels compared to the negative control group (p < 0.05) from day 3 to day 14.
Similarly, diabetic rats treated with 250 and 500 mg/kg of the extract showed significantly lower FBG levels
compared to the negative control group (p < 0.05). However, the group receiving 125 mg/kg extract did not show
a statistically significant difference (p > 0.05). Regarding the percentage change in fasting blood glucose from
Day 0 (% change in FBG), the groups treated with 500 mg/kg of the extract and metformin showed a continuous
decline from day 3 to 14. These reductions of % change in FBG were statistically significant compared to the
diabetic control group (p < 0.05). Furthermore, the glucose-lowering efficacy of the extract at this dosage was not
different from that of metformin.

Discussion: The aqueous extract containing 1.79% gymnemic acid at doses of 250 and 500 mg/kg effectively
reduced blood glucose levels in diabetic rats. These findings are consistent with previous experimental studies in
other countries.

Conclusion and Recommendations: This study demonstrates that G. inodorum is a promising plant for
managing blood glucose or developing health products for diabetic and pre-diabetic individuals. However, caution is
advised when using it alongside anti-diabetic drugs to avoid potential hypoglycemia (low blood sugar). Consumers
with underlying diseases or those taking other medications should consult a physician, as drug-herb interactions
have not yet been fully studied. Future research should focus on chronic toxicity and the specific mechanisms of

action to ensure safety and enhance the quality of G. inodorum products.
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penIdtiudyeaial (Table 1)
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Table 1 Fasting blood glucose (FBG) levels of different experimental groups
Treatment group FBG (mg/dL)
DayO Day3 Day7 Day10 Day14
Normal control group 88.50+3.16 103.00+3.33 108.001£2.46 102.831£2.56 104.504£2.38

Diabetic control group 257.83+24.55"

Diabetic+metformin300mg/kg 263.00+54.51"
Diabetic+GIW 125 mg/kg 251.33+21.88"
Diabetic+GIW 250 mg/kg 236.00+£39.33"

Diabetic+GIW 500 mg/kg 243.67+32.04"

Two-way RM ANOVA F-value
Time 17.892
Group 18.506
Interaction (Time X Group) 2.623
Time 17.892

224.33:24.14
169.33+31.29"
242.67+47.85
158.33+34.85'
128.0022.00

283.00£37.38
142.17429.19°
187.6733.09
145.33+30.77

100.83+3.30°

383.83£46.82 359.17+£33.46

130.50£12.14  114.5:23.26
201.17+53.75 271.50+55.42
120.17+6.18  174.17+44.62

102.67¢8.72 177.67£29.43

df p-value Partial 1M
4 <0.001 0.374
5 <0.001 0.755
20 0.001 0.304
4 <0.001 0.374

FBG is expressed as mean # standard error of the mean (SEM), (n = 6)

# Compared to the normal control group (p < 0.05) before receiving interventions

* Compared to the diabetic group (p < 0.05) at the same time point

Statistical analysis was performed using two-way repeated measures ANOVA followed by Bonferroni post-hoc test. Sphericity was

assumed based on Mauchly’s test (p = 0.054)

3197 2 (Table 2) LHAINATDIFTHTA
TuiFesendatonzansmaiasumasessyd
vhenalwden (% change in FBG) wuinias
AUNFNNITNGOADI (group effect) Awasian1s
Wasuuaswessedutnaalmdenoeosice
MOWNNEDE (F = 4572, p = 0.003) wananiL
SINUBNBWaTINTEI TR LM UIMTIUNGNMS
Neany (Interaction of Time * Group) aeinadisTel
feey (F=2.116, p=0.016) %ﬁsufngmmmaq
mMaasulases % change in FBG Tuszery
Lﬁﬁﬁﬁﬁﬂﬂﬁ%%@g'ﬁu treatment ﬁmﬂé’ﬁu o
WRsLWRUTBEWL N NNAILaNLI WS

209N T AUULUAIT0ITTALIN AN GITY

aehsfaran Tneannzluiud 10 (62.42%) WAL
14 (51.23%) TnueAims ensafaluin@esen
e (GIW) 231@ 500 /NN, vhliseeazang
maAsumasassduiinena daashndien
(53d (%change of FBG Senufiuas) uazuen
FINANNNFHNAIVANLINNU (NFNAIVANAL)
PN A YIED@ (p < 0.05) Toelwna
TmIantnaantsEaIiosfIued TuR 3 aui
Uil 14 299N1TNARDS FOAAADITLNAVDILN
WwnWasin (300 un./nN.) ﬁamﬁmamgéfu
ﬁmwavl,é’aa'mﬁﬁméﬁ@ (p < 0.05) Treanadeh
qofia -52.90% lwiufl 14 daungaitldFuams

ANAVUA 125 LAZ 250 NN./AN. WH3DLAZYDY
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Table 2 Percentage change in fasting blood glucose (% change in FBG) in different experimental groups

Test article Day3
Normal control group 16.95+4.94
Diabetic control group -9.671£9.60
Diabetic + metformin 300 mg/kg -22.06+14.72"
Diabetic + GIW 125 mg/kg -2.53£17.61
Diabetic + GIW 250 mg/kg -19.92+21.39

Diabetic + GIW 500 mg/kg -42.14£12.59"

Statistical analysis F-value
Between group effect 4.572
Interaction (Time * Group) 2.116

Day7 Day10 Day14
22.58+3.79 16.85%3.71 18.63%4.03
18.17£17.38 62.42+31.99 51.23+£28.18

-36.27+16.45" -44.13+7.80° -52.9048.79"

-20.1515.63 -7.94426.42 15.90£29.95

-24.34+23.61 -41.01+#8.94  -11.17+30.91

-55.2446.34°  -56.3624.59° -26.17+10.12"
p-value

0.003

0.016

Note: Values are expressed as Mean + SEM (n=6). Statistical analysis was performed using two-way repeated measures ANOVA

followed by Bonferroni post-hoc test. Sphericity was assumed based on Mauchly’s test (p = 0.069)

*p < 0.05 compared to Diabetic control group.

mswAsniasassysininmaludean s
anduldlufiemadsfunguildumaate
WA 500 NNL/NN. 16 INLANHNLANGIaENIE
ﬁaénﬁmmaaﬁﬁLﬁalﬁ&mﬁumjmmuﬂuL‘mmm

(p > 0.05)

anlsgma

NN AN AN EMNLALLAE YD
saare i@ (Gymnema inodorum
water extract; GIW) WUNETENANUTuaS
denylungaumnaliuess (total flavonoids) way
gymnemic acid %@Lﬂumiaaﬁqw%wéﬂﬁﬁﬁ@
Tuie96 Apocynaceae laei /53 yvield 9809
MIatngeile 46.01% uazSsnounaliuasd
Ty 64.33 HadnSuansavonasTauss
NSNETERe LNEIMIaiaeeriiuisens

UervEmnlumsseansandyeananlélulFanm

X ad X A o €

AN UDNAN e AT unsEIUM NGNS
SaineasraImMauns (diffusion coefficient)
saslanaenIaie hirnsvuaumsaiaifiaawlé
NOSURLANY DI TIFanaSDITLOENTTR

~ ' 6 Al @ o
manRivassnsng inale leafiazae 6@ Lusvh
EERRZEG e

lulugniBusendansadylunay triter-

. 4 o Aa £
penoid saponins 78 gymnemic acid NTND
FUIMIIUSINENS TraaMIQaTNInALIIN
& 1&En yanandt gymnemic acid £49
NILAUMIFIILBLTONUTHILANTAS 13 Islets
of Langerhans ludugau nseduldiinama
A oA A X o %Y P
SugduwAnannzn Wuua lihmalwdonanas
A ao X o A v M oA X
GNGLHG”M’JQ &b miaﬂ@wvlmmsavlﬂw gymnemic

6

acid Wa130aNnNDUANLNEITILALLEYINIU
FINFUFINGNDU 11 polysaccharides WOFT

nax stephanosides na inAdulyllfvassnsaria



o

[ 781 nsérsmisuundunslnsua:nisunniniiidan Uit 24 20Ut 1 ansIAR-LABIEYL 2569

TuinBasemdaeniilumaaessiuihmaluden
mmﬁlm-ﬁaaﬁquémad gymnemic acid #9§]
Trssedlnanaadetuhemangles dowalh
samsndruiushiUlus [Eietudimageds
vhena ‘vi%aamﬂizﬁuﬂﬁwéﬁﬁwﬁmmﬁua’au
maﬁqﬂmﬁmmwﬂ’maaLsﬁaﬁeiaﬁwgﬁu (insulin
sensitivity) HeapaRERITUNANM SR NITTEEY
vhenalungad 5y GIw mnagefiendilndides
AUNANAIUANLUNG (normal control) mﬁff‘iq@h
FrNAIAIMINeaDd Aenwidumsarialy
FNIZ @t laATINANS 1P B gymne-
mic acid Uavanme 0.55% " FafltBannushnias
fA1Y gymnemic acid 3099UIA! 15 nehalsfions
13310 gymnemic acid 0l lusnsarads
anaudsiiuldmaumasgn gmwanaunaasly
LAENTELAUMMEIMASLREN"® saatahi
sansndsEInganedudnen lsauazalmond
pananléd TvratheeBnnruayyadas
wazdumsdnsuidudsslondaodiae
wvlel

manaeUnEaEETLTMA lwAanTas
smatadshanludndan lunyusaign
wiernb v ey STZ easyhnaeiuen
IRAUDIFUD DU TR v S
neaaaflunmunLIMasN U STZ 750wy
wsafaesunhemaiiadussing 143-492 un /e,
snsAvgna [dsunasia vehicle fissurhana
LN 78-98 WN./AR. IMNWNANMTNARBINLIN
aaaie lURNEeseae 250 Lag 500 Jn./nN.

& >
3’3&15@ 81 metformin ﬁqwm AU

Ao o @ aa < o A =<
NULAAUNNENG (p < 0.05) GLEIUN 3 D9 14

Lﬁ'al,ﬁmﬁumdmmuqmau Tunisiawne 125
un./nn. nuenuuenesathiliidény (o >
0.05) WAMITAATIEREREIETE two-way Tepeated
measures ANOVA 29WU Interaction 5%
AT ASNENMINAADIVTD treatment
Anylé¥u (p = 0.001) TouaasliiFudrguuy
ssmaAsuulamansuhmaluianyas
NYNFNGN ) Tugranmfidnn uanehotiuau
fUANINAFOLYIID treatment ﬁwkﬂ@?%u Tudn
rasianzrasmadasuulasnassyiuthoa
(Table 2) WU Interaction 3¥WINTATLIA UL
LAENENMITNAREIVED treatment TSI
(p = 0.016) ?ﬂﬂfﬂiﬁg‘ﬂLLUUﬂWiLﬁﬁIH%LLﬁaJ
289 % change in FBG SLWE‘NL’Jm‘ﬁﬁﬂwﬁﬁ‘%ﬂﬁ
Wasuuaslufiermefidunnuesdusuguiy
NANVANDILAY treatment #1650 o % change
in FBG Tunguit I&Susaariolusinidesaame
500 3in./nN. uaeW lAFuMIaeaziU FBG |Waths

'
' A

dadlasousiud 3 B 14 I@ﬂﬁmaﬁﬁﬁ@hﬁu
71 10 (-56.36%) wagivzananmlaluanehsan
enamasfiu lunsassediurhenaidiedioniy
NRNAILANLININU (p < 0.05) mmzﬁﬂ@mmuqm
vt lad s umssnniiseeiu FBG diagaau
0th9mInEh wenanil Wefinmmnammeaes
TR 14 nuhunlimeansssuThmaassns
& GIW ynawnefissRvEnnanasiiaiflenty
Sl 106Lwﬂmzﬁmjmmmla%ﬁu swfuheading
anaspehasiaifios (-52.90 + 8.79%) Unngmsol
fomdlasnneauanshaasnalnneeangs
LA FTAAUFNENS (pharmacokinetics) T¢I

sarnaxunsfislasdisznasmassnavaesiio
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(phytocomplex) WiemnueNuiiagriuiiduss
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o P2~ ] g (% A
P I TIWAAUAENUN NI RR AR
AL N DIT U RO ALA DO LA LD
Wauurynasildlesusns gymnemic acid uay
SInUINTItaaMILaeIaanaaslUsfiv vascular
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