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Abstract

Coscinium fenestratum (Gaertn,) Colebr. or "Hamm" has been widely used as a traditional medicine.
The request to use this plant in diabetes is increasing. However, the scientific information in biological
activities of C. fenestratum is limited, therefore, the study on pharmacological effects of this plant is necessary.
The objective of this study was to investigate 1) the effects of C. fenestratum extract (CFE) on blood glucose
level in normal and diabetic rats 2) the stimulatory effects on insulin secretion from perfused rat pancreas and
3) the inhibitory effects of rat intestinal enzymes (I-glucosidase, maltase and sucrase.

The anti-hyperglycemic effects of CFE on plasma glucose levels were studied in both normal and
streptozotocin-induced diabetic rats by performing DGTTA@;H }eueml kinds of sugar, glucose, maltose and
sucrose. In normal rats, the CFE at concentrations of 256-16&6’?%{59 inhibited increases of plasma glucose
levels in all three kinds of sugar-loaded rals in a dns‘%—depﬁndent manner. In diabetic rats, CFE (500 mag/kg)

significantly decreased plasma gl}yﬂﬂ
C, effect in su rose-loaded rats.

els in‘glumsa and maltose loaded rats, while it did not

demonstrated the statistical hypogly

We investigated the stimulato ettac; o,f.‘{.‘.‘.FE m Jpsulln secretion from perfused rat pancrease and its
inhibitory activity on rat intestinal @-glugosi Ja_p‘ﬁ. rmalt and sugrase. The result showed that CFE (10 Llg/ml)

significantly increased insulin secr ina ‘p:hasic : rn a peak followed by a sustained phase. However,

pattern, The results indicated that t'he wv_hypongMm effect of CFE was due to stimulation of insulin

secretion from pancreatic B-cells. In a:lditrbﬂ._.CFE is ahf%&‘inhubﬂ in vitro activities of maltase better than

sucrase, which is similar to acarbose. -”)/;-':’ \'JL.";:‘-

Subacute effects of R ucose levels and blood chemistry in normal and diabetic rats were

\ .
studied by feeding CFE 500 'ﬁ/gﬂggfda}r for 30 days. We found that CFEhad no effects on blood glucose

levels, lipid profiles, and liver funétiuns in normal rats. However, it 5ijnﬁicantly decreased plasma glucose
levels of diabetic rats without affecting the increase of their body weights. The cholesterol and triglyceride
levels in diabetic rats wérelsfigntly decreased while/HDL was significantly lificreased after CFE feeding. In
addition, CFE did not affect the levels of AST and ALT in serum of all rats, but it elevated both serum BUN and
creatinine levels.ininarnmal rats.

Taken together, it is concluded that the crude ethanol extracl of C. fen&stratum had anti-
hyperglycemic action in both normal and STZ-induced diabetic rats. The mechanisms underlying
hypoglycemic activity of CFE were at least having a partial stimulation effect on insulin secretion and inhibition
of intestinal Cl-glucosidase, maltase and sucrase. Thus, this compound is potetial to be developed as a new
drug for treating diabetes in the future. However, its effect on renal function should be concerned and more

toxicological data on renal toxicily is needed to establish the safety of this extract.
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CFE C. fenestratum extract
EDTA Ethylenediamine tetraacetic acid
HDL High density lipoprotien

betes mellitus

TLC _Thin layer chromatography
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CFEl CEEZ2
Berberine

51 1. ue0TLC wpsdssinuunRuneniil berdeine WEE148Y (R, = 0.54) CRE{ ua: CFE2 An asaiin

p >l > al P
wiAlEanmsarinafd 1 uazaTen 2 mudaiy

ileRsageufiwnizes 'H uaz °C 199 berberine Tugnsaimuii i lummaass Foeida NMR nudn
L3 i 1 al J - -J
Aruviianes 'H s “C InfiAes berberine 714 lunsdinegs (Kaewpradub, 1992; Siwon et al., 1980) i9uriu (U
2)
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g1i¥ 2. usnadwniares 'H uaz °C 181 berberine (SinghiEna, 2002)

nsmaaasi 1 graanszauimaluiansesmsaimes ueasInuiy Tunyranlasunisilay
dmanglas nealna uazglass

miﬂnmqﬁ'ﬁrﬂaqmmﬁ'ﬁu’ﬁaﬁﬁt:ﬁ'uﬁﬂmﬂmﬁﬂnﬁwﬁ oral glucose tolerance test (OGTT) Tmtinqz
ﬂﬁuﬁﬂmﬂnﬂnﬂ uaaing I.tﬂ!'ﬁ:l'lﬂ.ﬂ""Hﬁﬂ%ﬁbm%ﬂﬁﬂuﬂﬂtiﬁhﬁﬂmﬁu 5 Ngu na’umuquﬂauﬁmé’u 0.5
u/f 3n 3 nguileussaiawi agnudidiv 250,500 uax 1,000 uN/NN. ANAIRL uazngN positive NN
uAN fleu glibenclamide 5 uH‘Jhn;-"iwwﬁgﬁﬂﬁf:gi:imﬁnﬂnﬂ Wife acarbose 3 un/nn. Tuwynguitiion
ihmsuesing wienmiaglame deusmaseuynia s uiiineullownma

naalasuhmanglag | f_j

qVisaATzAL A aTe T TR Imgmnéﬁﬂ%ms‘ﬂﬂuﬁqmﬂnaiﬁn uaaslugl 3 uazmnsneit
1 ?ﬁﬂﬂmmr:ﬁuﬁ'lmﬂﬂﬂnﬂqﬁa‘mﬁﬂuﬁﬂﬂ@muqn penalumaz i 2 r:;ﬁu*liflmﬂ'i.m‘ﬁ'amawwnnq'uriﬂuiﬁ
ammmaasy bivanAiuedwldud Anmieaia aisainui (250-1,000°40./nn.) apszALtmaludenliathe
ﬁﬁﬂ6'tﬁrum~mﬁi'l'nuuﬂrﬁuﬁ'ﬁimhmm:ﬁﬁnﬁtﬁu{u graainutiinasididu 250 un/nn. anssAinimiaty
(enld 30.55% uax 20.01% 730 uax 60 witmdatisutinmanging awdIdy simalu@estemyRld
araimuiupo iy 250 un/nn. .30, 60 48x 120 UTTAR 144,55 + 16.52, 148.32 + 7.99 UAL 120.84 £ 5.99
HNL/AR. ANHAIAL uﬂ:rzﬁuﬁ'nmmw.ﬁmnmﬂuqnqﬁuanuﬁﬁ 203.82 + 14.60, 185.41 £ 15,16 Uz 139.66 +
9.85 un./A8. AMEAL Snsafaudiuantudindy 500 un.nn. sasyattimaluden1#20.51% uay 20.84% 7 30
usz 60 wiiindsiamhebnglae masinay Ladsud niaTuiesi G0, 60 /usd 120 Wnilde 143,67 + 10.25,
146.44 + 12.82 WAL 122556 + 14,89 un/mA. AWMAAY erradauinAdndy 1,000 un/nn. uas
gibenclamide 5 un/nn. anssAuiimeludenldethaiiodAgmieadn (P<0.05) Weadeuiungumouny
s2wing 30-120 wiitwdaleunglan sxinimsluRenseangilifussaiauiuaardidu 1,000 un.nn, 7 30,
60 uax 120 WITIAG 100.28 £ 5.58, 103.93 + 7.46 Uax 93.24 + 6.63 NN./na. MNAIRY usziaunzaaszALTE
fiamadAia 50.80, 43.95 uay 33.23 % mwdndy lursiszinimaludenresgiléfy glibenclamide Ae
169.15 + 8.76, 148.54 + 11.24 U§% 107.12 + 8.38 un/AR. AWEIAY FeuazaneszAuthnafianniial7.o1,

19.89 UAx 23.30 % AINAAL
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250 == contral

—4—C fenestratum 250 mg'g
-0 fenestratum 500 mg'kg
=0 C fenesstratum 1000 mg'kg
~200 .
= —- plibenclamsde § mgkg
ol
E
<150
-
2
]
L=
S0,
oy
L)
E
=
o 50
ﬂ o " o Fi T‘ A . W i
0 0 60 9 120

ﬁmc[ﬁin}__
g1 3 uameAneRe (mean + S.E;‘iul.‘al_maqnﬁuﬂmmii"l_l.ﬁﬂn'l.uhwrw \ilenaaaufitis oral glucose tolerance
test (OGTT) Tﬁﬂlﬁﬁﬂmﬂnﬁfnﬂ (Dumnsdedi (h=8), P<0.05 LﬂetﬁﬂuﬁunﬁnmuauﬂnmLi-.’mﬁu

dia

=3¢
Lt |

gl o o . -
A151aR 1 uAmIANeRY (Mean + S.EM)TssszAusamIaludealumysnn enageusaedt oral glucose

‘o) 2
e

¥ e T S ey T Y -
tolerance test (OGTT) Tﬁﬂiquﬁﬁ'lﬂnﬂ'rﬂﬂ Lﬂﬂﬂ"‘l?ﬁﬂﬁu{nﬂ}.' P<0.05 lﬁ'ﬁl“ﬂununﬂ“ﬂ'lunuﬂﬂﬂ'ﬂﬂﬂ’Jﬁu

ﬁﬁl;lﬁ"m"lﬂ'[méﬂﬂ (un./na.)
NEHNTNARDY 97 (uofh) ieantlewianng
0 30 60 120
ATLIAN 917643,62 | 208:82:14.60 /18541215116 ~ | 139.6619.85

C. fenestratum 250 un.Jnn. | 93.06£3.67 141.56216.52* 148.32+7.99" 120.84+5.99
C. fenestratum 500 un./nn. | 78.72¢6.11  143.67£10.25" 146.77+12.82* 122.55+14.89
C. fenestratum 1000 un./nN. | 76.2725.05  100.28+5.58*  103.9347.46" 93.24+6.63"

Glibenclamide 5 un./nn. 85.09+11.47  169.15+8.76" 148.54+11.24* 107.1248.38*

16



- v o 2 - o ] al ey
5N 2 usaserarssszauimaluiennanadhaynguitleuinmangiag wisuieuiunguaouey,

A - 4 - - e
*P<0.05 IsliﬂLﬂﬂﬂﬁhﬂﬂﬁI't"l'l.lﬂil'l"ﬂ.‘lﬂ’lmtl']ﬂ'l.i

% amemeassAUIAE luAen
NENNITNAREY 1 (i) néesantleutnag
0 30 60 120
C. fenestratum 250 {n./nn. 209 30.55* 20.01* 13.47
C. fenestratum 500 Hn./nN.. 1365 29.51 20.84* 12.25
C. fenestratum 1000 Mn./nn. 15:% 50.80* 43.95* 33.23*
Glibenclamide 5 xn./nn. ﬁ.sﬁij 4\ Igon 19.89* 23.30°

e
v

g o 4
nfuilATuImANeslnd

qﬂéﬂn!:ﬁm‘iﬂmﬂ'lﬁdﬁﬁﬂﬁﬁuﬁﬂ'lm_ﬂ'ﬂ‘iﬂﬁ,': i liewhmaxesing unnshugi 4 uszmng
73 hﬂﬁ:zmnﬁuﬁﬁmﬂﬂﬂnmu’imﬁuuﬁaﬂﬁﬂmuqu«ﬁﬁmﬂmﬁ 4 sxinmaluieasesyynngurieu
Vismagay Biuansinaiuetheiidadaanmasaiiiaasaiami (250 4az 500 un./nn.) anszithmeludenls
aﬁwqﬁﬁudﬂﬁmmqﬂﬁﬁ'ﬁnﬂm]}fé'ﬂﬁ'mmmammﬁnﬁﬁu%u wildusiudnoiillumsaiawiimnn 1,000
unJnn. snasiaudronidadu 250 unJnn. anssFutnmalu@ent 16.28% uaz 36.19% 7 60 uaz 120 Wi
ufatlewinmanaalag audnsy arsfauwimamudidu 500 7, anszAutAnsludenldethaiiodndey
YASTR 34.04%, 24.43% LAz 18.42% 7 80,60 ust 120 wiinFdiauimisudalng adady simely
demeamyilEfuansainuiuanudidu 250 undnn. 20, 60 A 120 w17iA8 154.22 + 5.31, 146.39 4 5.18
Wpz 9751 + 2.87 HiUng. WAL hessziaitmaluifanssvyngunduduRe 18389 + 19.74, 174.87 £
14.25 uay 152,81 + 5,57 un/ag. AudAY szAuhmeludensemyRlifussainuiunonudidu 500 un/
AN, 7 30, 60 WA 120 UATAB 121.30 + 0.49, 132.15 + 7.34 LA 124.66 + 5.79 HN./AA. NAN positive NENAILAN
1830 acarbose 3 unnn. amszAuinmaluRenldetiniiiedAuneaiii (P<0.05) 25.84% uax 29.14% 30
w8z 120 wiwstiowinsnaunslng mudfy usrrsdnimaludenti 30, 60 ust 120 uiiiAe 136.38 + 4.21,

156,62 + 3.60 UAS 108.28 £ 5.23 HN./AA.ATNEIAL



-8 conirol

=t C fenestratum 250 mg/kg
=0 fenestratum 500 mg'kg
=0 C.fenestratum 1000 mgkg

200

.._
L
=

Plasma glucose levels (mg/dl)
=
—_

test (0GTT) Taelianagiasausnssiahy (n=8),’ P <

ol gl
A1979% 5 wamaAeay (Mean +

,mv

. &

411

T 4
Time (min)

i ¥ i . ol
g1lil 5 UAAIANRAY (Mean ¢ S.EM.) e gszauiimaluifienlunyma {anaaeufaeis oral glucose tolerance

L

0.

Sy
Y

ad
4

90

=8 acarbose 3 mpkg

¥ . o
05 wamsuiunguALANTIa ALY

120

= tad - !i:"'T: | -J e, i
S.EM.) asssxAuramnIn hudenlunyng iianndeudieis oral glucose

tolerance test (OGTT) Ineildipiaglnsailuanssiodu (n=8).* P < 0.05 Gigifitufunguaoumdanifeariy

o &
FEALANENA IWIREA(MN./AR.)

LUl i 987 (i) wfsmantlewinnng
0 30 60 120
NANATLAN B7.02£4:32 153.32:510 ||| 1491442665 | 114.44:568
C. fenestratum 250 3n./nN. 85106366 | 126.02¢099' | 14365866 | 131.91:8.79
C. fenestratum 500 Nn./nN. 73914480 | 102794615 | 10473621 | 111.59:4.91
C. fenestratum 1000 n./nn. 7458:7.06 | 03.16:8.36° | 056647.02° | 112.13:9.29
Acarbose 3 Hn./nn. 85.73:284 | 104.9746.19° | 111.00:8.87° | 102.20:4.11
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-l o -l v ol H - |
AT 6 uamiesarsasssiumaluiReshaaadlumysanguitieuinaiagia uisumsuiunguasuay,

T N - -
* P < 0.05 WWaMELNUNGHATLANMLIA AN

% anasversAvImMaluden
NITINASES B (W) wdantlewtimng
o ao 60 120
C. fenestratum 250 Hn./nn, | 2.21 17.81" 3.88 -15.27
C. fenestratum 500 ¥n./nA, - 15.07 3296 29.92* 2.49
C. fenestratum 1000 Hn./np 14.30 39.24° 35.99° 2.01
Acarbose 3 Hn./nn. | 1.49 31.54* 2573 10.70

al 3 s vl o] LT & [
NISNARBEAN 2 ﬁ'ﬁ“H'ﬂﬂ'ﬂﬂﬂﬁﬂ!*!ﬁqﬁ‘ﬂﬂﬁuﬂﬂiﬂi\ﬂﬂﬂﬂﬂﬂuﬁuﬂﬁ 1 A%e lﬁul'Jﬂ'l 30 9u

giresmsatawilunsanssAUms TR AEREATUMYUNAuAz YWY
dlenfoudsussinime ludenvesngnanidfunastauass autuiunguasugumudassfniona

uidenliuansineiunsenrsazaaiiianimassy sesisalisursurs A ma ludonreavyieasings

Fradu Wiui 7, 14, 21 uae 26 vilsDeusmngey Mudunsusiantmanes wushszinianateangi 2 ngu

[} [l - [} -l e . L - lJ
TuuansinafusteiidedrAgymaanm (jUf 6)

Normal rats W oomror
@ treatment
12000 , - - o-d 1)1 |
, 10000 .
| '
: ‘s | : ;
2 s
8% 6000
2 E
s 4000 | '
E i |
2 2000
0.00 . .
0 7 14 21 28
Day

ol i -l N - N e w 2 §
g1 6 Aefe (mean + SEM) tearzdutiinialuReasesmyniinguildfussaiauiuuasnguasuns
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unmmmﬁnuﬁnﬁa::ﬁuﬁwma‘lmﬁammuymwmu l'l‘u'.‘i"lt:ﬁ’!.l!i“m'm'mr.ﬁﬂn'mmUL‘LI"I'I-'IQ’Iunﬂ:-.I
AN AN LALG N mases anudufl 28 vesnimmases wudalsziuinialufesdsiuediel
vadATyvaaiia (P < 0.05) ii'mi'uuutmwnunﬁuﬂ'lﬁﬁ.rmmﬁ'nuﬁui'if:i’uﬁwma‘lul.ﬁﬂniuﬁuﬂ 7,14, 21 uaz
28 anasetTiTudIANeada (P < 0.05) dewfoudsuiuiudiinimeses uasnilenFoudioussaniina
TuiRenssamyumarunguildfusraiauiluiud 7, 14, 21 uas 28 Fusgumaunguasuan LIy
nudwr:i’nﬁwmﬂusﬁﬁmmw&nﬁnﬂiﬁi’ummﬁnuﬁu‘luﬁuﬂ 7,14, 21 Uz 28 AndretaTiledAynieadn (P

< 0.05) ARBANIINARBATUNY (;dia' 7)

| freatment
B00.00 - A CRRIEy P -
‘5 500.00 | .
= 400.00 |
5 .
g & 300.00 - # #
= E .
= 20000 \ I
E i ‘ |
2 o000 | .
0.00 - i > A AN |
0 T 14 21 28

Day
- il : L Vi Lot o dld e e o
JUN 7 ANARE (mean + SEM) ¥RIszALMIANS IREATRvYIMINUNgR A FuA raimuliy uasuyiuIvay
NGUATLAN (*uanaliaAn P < 0.05 iBfguiuIuEndmian messlunguiAsaiy, # uamitiadn P < 0,05 (e

Weuiunguauanluiudeaiv)

anavesmsanauminAessAvlyiiluGEan nmsirnusesivuasln lurydnAussuyiuivau
=i = - r-' '
nnmmessmudn seautammreses unsinsfeelsilufenyesnnnd ussuynvouiiauuss
»e i i a . - - -
wisldFuamaseubiumnsinaiuatihaTiudrAgynieani (Ui 8 uas 9)

@ Cey 0

Cholesterol (mg/dl) ® Dsy 31

160.00
140.00
120.00 £
100.00
80,00

60,00

40.00

20.00

0.00

KR cont HR treat O cont DA treat
. e - i geas o
U9 8 AadY (mean + SEM) saerzAvTamamereslufeareamnAuasuymaunguilfusisaiauis
. ' - e y -
UM 500 HN/NN. URSNEHAILAN (# WAAIDIAT P < 0.05 Heifisuiunguatuny) NR = wyuUni, DM = wy

Wwawanu
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. @Dbay 0
Triglyceride (mg/dl) a b
300.00 | — - s =

|
250,00 |

200.00 I{

150.00

100.00

50.00

|
0.00 *

MR cont MR treat DMcont DA treat

al ] - - r - [ - ol g o
gUN 9 Auady (mean + SEM) sasszaulasnfiselsd ludansesgnduasmyummounguildfuanradnuiy

UM 500 HN/NN. UAENGHAILAN NR=YynA, OM = ugiuimau

- - - ' v - b ul - - & ) ¥

seu HOL Twideevsamgniinguaauan wydningunldiuaieaiauwiy uasuywvainguasugu i

wsnArafustniiiadrAgyneata’ (P < 0.05) dlelFaufuuiudeufunimasses sndumyaunungiléiy
- -~y R - - o - - -

aranauinAnsieiu 30 Tu ey HOL 'lul,.if:nm_m%uathqnuaiwntqu-ﬂnn (P < 0.05) WawFuuweuriuriay

' - e ) ¢
FunmaseuazilenFeauieuiungiraue @i 10)

HDL (mg/dl) N
&0.00

50.00

40.00

30.00

20.00

10.00

0.00

MR cont MR treat DM cont DM treat

; Yoy, ~ J
sU# 10 i (mean + SEM) 18vizat HOL huiempawmpnfudsuglidwnungundfuarsaiauiy uas
ngNATLAN (* LAMIDNIAT P < 0.05 WaouiuneuFunimanses, # uandaiadl P < 0.05 dlafeuiunguatun)

NR = wyn#i, DM = wyiuwau

TEAL AST ugr ALT Twdessesmunfuasmgiummumdeldfusiraiauinliuanmsinsaamyngs
" -l - - i ad i - ] -
pouAuetihlafAynesdd dewFoufeuiuieuliarmeassy wesnfFaudouiungueouan (UR 11 usz

12)
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AST (/1) o do

200.00 —————

250.00

200.00

150.00

100.00

50.00

0.00
MR cont N treal DM cont D treat

P - - ol e g
UM 11 ARy (mean + SEM) veareA AST TuRensbeiydnfuaswymaungsi fuanraiawivana
500 un./nn. uaTngALAN NR = WHLIRR, DM = wyinwniu

@ 0ay 0

ALT (U) i

120.00 —_ S —— _——

100.00

80.00

60.00

40.00

20,00

0.00
MR cont MR treat O cont DMl treat

] r‘ ~ T o e W -l e |--I - - £
g 12 Aedy (mean + SEM) 1B3IEAY ALT TuiRansasgtinauasmt maunganlFfussaiawii uas

NENAILUAN NR = wylin#, DM = uyiunmnu

. by e v w -
wylnAnfussaiewin muumawngreouausin R dfuarradauwindiszau BUN lufemile
fuganimasesgendtrieunsianeed1dited Ay | dousAn. BUN | lu@emveavydningunounsliliings
wasnuwlasiiiinddny. (P < 0.05) wyLnAnldFus FaiawiuiszArBUN Tufeagantiylnfingueouaustng

fiviudnAty (P < 005) (217 18}
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@ Day 0

BUN (mg/dl) o
70.00 —i et Z —_ - —— .
£60.00
50.00
40.00
30.00
20.00
10.00

0.00
MR cont MR freat DM cont D treat

- o - ol e .

UM 13 Aefe (mean + SEM) vessin BUN TuifentetwgUaiiaswyiumvomnguildfussaiauiy uas
o - - i - i . -

NENAILAN (* P < 0.05 Hefsuiunsudunmaney, # P < 0.05 imeiauiunguauAu) NR = wyini, DM =

WYL

refy creatinine TuiReasBavydnnguaouail usEMLLAMAIUINgNAIIAN UaSUYLMITUNgUTTATL
arzaiaui LluandrsiuednaihiefAgmasetn HlanBudouiududeunimeses snzimgpnfinguilly
arsanauiniissAy creatinine 1u1.§am.ﬁn‘tnuﬂdwaﬂﬁﬂﬁﬁﬁmmaﬂﬁﬁ (P < 0.05) Wanfrudeuiuduieuns
NAREY {;ﬂﬂ 14)

@mDay 0

Creatinine (mg/dl) - DR 3
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020

010 |

0.00
MR cont R Ireat DM cont DM treat

A - - j ale e
U7 14 Anafy (mean + SEM) 303728 creatinine WieAaamgnAuasugumaturgui Bfussafinuti

; M ) £\ 9 3
usznguALIAN (5P < 0,05 alfisuiufiouFanI mMARS:) NR'= wyllnd, DM =wyawiny

HANNIANENTINE

HAINNTTATIANNRNENTINEA IUBTEIEFN Ae AU Audeu 1n Wala i uesdaalinuaufimdn@lagluwy
' - - PO - '

nnngy andiululareayndinguilAfusiraiawiv wuiinasdendetes wadvialadesluny usznirmieees

madla Tunyynei
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= af o el " e g
nsnARaH 3 gnanszAunsualzaslaudutiusniusaurasssanauii el in situ

pancreatic perfusion
ol oo ; X
msAnenzaesEIrafiauiy ua berberine AaniInszAumuaBUgAY AtAT in situ pancreatic

perfusion Tattinusnzaiawiy uaz berberine 1um 10 uAn. A, Wil luduseuduam 20 it pluuunimmds
nsBugduuanslupli 16 wonfungumusuiitou KRB Wl lufuseustra@aadunm 40 will arsariau
unszfunsudsdugiuliludnene biphasic ﬁﬁﬂn’lﬂﬁu’}u‘nﬂ%i:ﬁuﬁuﬁuﬁu"tﬂﬂmh mnﬁ’uﬁ-:ﬁ’uﬁwgﬁm:
ammauncaseglussauvite Aganiissesyindindon Tsswing 20 wiiusmaseudllususey finng
nesfunImdBugau 3 409 Trunszgugagmiiu 2.98, 3.85 §AE 3.55 MivBanguAILAN MNAIAY atwlsiny
berberine lusuimAsaTUATARMEHN nﬁﬁmwmﬁﬁuﬁﬂﬁﬂﬂﬂﬂ wsziendnties Teunsvdugeqaidu
1.33 Wieangumauny rxABUTRLSSARATMGIEAY baseline TsxtEan 10 i (washing period) WaztfAy
iy 4 114 13.02 WA INTLAL baseline nﬁﬁmuna‘inﬁ 15 fAaatusid lulusugeu (positive control) f;ﬂi'; 15)
snmsAmsuiaidnsanlugss 20 aniidauanmeseutd- i ufuseu (U 16) ansarausiy neviiu
mmvdssugiulFetnaiiiodAyneaia 1‘4mﬁ'mﬁu berberine ewfnuifeuiunguntunu

2500
—=— Basal control
=+ (. fenestratum 10 pg/m
' o~ Berberine 10 pg/ml
2000 - W
e
El
21500 |
s
&
%
£ 1000
m h
|
0 e . ] : y A
0 5 10 15 2 2 30 35 10 15 50

Time (min}

o y - oo | TE I ¥
§UN 15 unmIALRY (Mean + S.EM.) 299MInAIBUTAY INMTHUATANAUNN UAT berberine 10 HAN./NA,
y - e — ) ;
Wl luAuseuremyan (n = 3-6), * P < 0.05 iaifisuiunguaua AefREYe baseline insulin TuusAszngy:
Basal control : 16.01 + 12.53 ng/m

C. fenestratum : 6.52 £ 4.04 ng/ml  Berberine ; 1.73 £ 0.32 ng/mi
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6000

o [ Baseline
B C.fenetratum 10 pg/ml

5000 & Berberine 10 pg/mi
£
T 4000
3
3
P
< 3000
-]
=
¥
=
= 2000
g

1000 -

0! __ Foo L3 % i
Baseling C.fenetratum 10 pg/mi Berberine 10 pg/ml

. F J Y ' i
31]1"1' 16 unmmuﬁu{hﬂean +SEM) ﬁqwuﬁiﬁnﬂﬂhﬂga 20 mﬁ#mummﬁnwu uaz berberine 10 AN/
us. W lludugeu (n = 3-5), * P < 005 lﬁﬁlﬁﬂﬁﬁ”“i"ﬁ@gﬁh

)i ho
I~

mimaaet 4 quitudinsinuraneulniiainglalies sandldidnsesuyam
msAnmqrisve sz Wituifieuiy acarbose Tunsdufanininauseaaulnidavinglating

amdliidnreagan anuamimesemudt srraiauiuassaduiinsinuseselnlieansldining
inzs Tnefien 1C,, Wil 3.89 3N /A, kaz 11,22 unJuA. muddy (U 17 uazanmadl 7). uasdudooiuiy
grsaiwii acarbose MNFrELEM IR IIAGRERsACHRRqATRTALTAY 1C, Winfu 0.66 wAN.
NA. URE 6.76 HAN/NA. AINSIAL (7 18 uazAzIN 7) ﬂfj"I»:‘L'a‘ﬁann'ﬁ{ﬁué"qn1rﬁ141u-m|.ﬂu‘t1ﬁt?qnﬂﬁﬁn

-
184 acarbose §inTignBIn A rafiniin

L
ANTN 7 usmepoandiiduresnnsaiauin uaz acarbose fantsfiufinaminnussaeulnidaiinglading an

Alfifnveamyra
Enzyme
(Substrate concentration) ICy, (Concentration)
CFE (Hn./u4.) Acarbose (HANJHR.)
Maltase (37 mM) 3.89 0.66
Sucrase (37 mM) 11.22 6.76
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7 =097

A :l I.l'.l I;'.lﬂ'
Log concentration (mg/ml)
U 17 usmanmdniudFaduessrndiiussarsaniauii 0.3125-20 un/ua.) fonnatuganinineuees
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