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4t ¥ ffifel (Abstract)

Xie-Wu-Jia is the Chinese of herb Eleutherococcus senticosus
(Rupr. & Maxim.) Maxim. It is also named as Siberian Ginseng
because the same family (Araliaceae) as ginseng. In an attempt to
develop the agent suitable for patients with diabetes and hypertension,
Xie-Wu-Jia was investigated in the present study. Oral administration
of Xie-Wu-Jia produced a dose-dependent decrease of plasma
glucose in Wistar rats. Intravenous injection of syringin into Wistar rats,
one of the active principles of Xie-Wu-Jia, resulted in a reduction of
plasma glucose. Increase of plasma insulin was also observed in rats
received similar injection of syringin. Atropine or scopolamine inhibited
the syringin-induced plasma glucose lowering action while
physostigmine increased this action of syringin in rats, indicating the
involvement of parasympathetic nervous system in syringin induced
plasma glucose lowering action in rats. The plasma glucose lowering
effect of syringin in Wistar rats was abolished by pretreatment of
vesamicol or hemichoninium at the dose sufficient to lower
endogenous acetylcholine. Release of acetylcholine from peripheral
parasympathetic nervous system by syringin can thus be considered.
Moreover, the action of syringin was abolished by 4-DAMP mustard at
the dose effective to block M3 receptor. But the plasma glucose
lowering action of syringin was not abolished by pretreatment with
nicotinic receptor antagonist, either hexamethonium or pentolinum,
indicating that syringin lowered plasma glucose in rats was not by

activation of the nicotinic receptor. Moreover, the plasma glucose



lowering action of Xie-Wu-Jia was also blocked by 4-DAMP mustard.
The obtained results suggest that release of acetylcholine from the
peripheral parasympathetic nerve is responsible for the lowering of
plasma glucose induced by Xie-Wu-Jia via syringin in Wistar rats
through an activation of muscarinic M3 receptor in the islets to
enhance insulin secretion. Similar response was observed in rats
received an intravenous injection of syringin. Otherwise, Xie-Wu-Jia
can decrease the blood pressure in spontaneous hypertensvie rats
(SHR). However, syringin did not modify the blood pressure in SHR.
Identification of the fractionations in Xie-Wu-Jia, syringin was highest
in aqueous extraction and less in ethanol-extracted fraction.
Antihypertensive action was mainly obtained in SHR received ethanol
extracts. The active principle(s) for reduction of blood pressure in
ethanol-extracted fraction of Xie-Wu-Jia can thus be considered. In
conclusion, the obtained data suggest that Xie-Wu-Jia has the ability
to lower plasma glucose and blood pressure depending on the
difference of active principles while syringin is responsible for lowering

of plasma glucose but not for the reduction of blood pressure.
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R 53 (B e R #rfﬁf/. 1999] :
eleutheroside A~B~Bi~C~D~E~F~ G eleutheroside A ( J[[}:L daucosterol ) ~
eleutheroside B ( A[JfL syringin ) ~ sinapaldehyde glucoside ~ coniferaldehyde
glucoside ~ coniferin ~ amygdalin ~ { 3 8- [ O- 8-D-glucopyranosyl- ( 1->3)
-O- B -D-glucopyranosyl- ( 1—=4) - ( O- a -L-thamnopyranosyl- ( 1—=2) J - O-
8 -D-glucoronopyranosyl J -16 & -hydroxy-13 /3, 28-epoxyleanane |

{35- [ O-a-L-rthamnopyranosyl- ( 1—=4) -O- & -L- thamnopyranosyl - ( 1
—4) - [ O-a-L-rhamnopyranosyl- ¢ 1=2) ) - O- 8 -D-glucopyranosyl ( 1—
x) - O- 8 -D- glucoronopyranosyl J -16 & -hydroxy-13 5, 28-epoxyleanane } ~
sesamin * coniferylaldehyde » vanillin ~ 1sofraxidin ~ syringaresinol ~ syringic acid *

vanillic acid ~ p-coumaric acid * ferulic acid ~ chlorogenic acid ~ caffeic acid °
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uf

ST WRHEERR

WEREPs: 8 N1V Wistar ZE[EpiEL M i) T B FIE(spontaneous
hypertensive rat; SHR) » fi [ 150 55 21 SEEE g Pap] 10 o FTJ?E':?E%’FT
BB TE R 10 o STE RS RS T 25 £ TCRUEPg » B FIENpvIE
AMERT -

BrRATR:

1. Glucose kit fl5 | | BioSystems (BioSystems S.A. Barcelona, Spain)
2. Insulin ELISA kit }i& F I Mercodia AB (Uppsala, Sweden)

3. MYlIZEfkiE ] 1 Sigma Chemical Co. (St. Louis, USA)

Atropine sulfate monohydrate
Hemicholinium-3
Hexamethonium dichloride
Pentolinum salt
Physostigmine

Sodium pentobarbital

Tolbutamide

4. 4-DAMP mustard £ p Tocris (Cookson Ltd., UK)
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5. U= oA Syringin (IR O DR BRI RESE )M -

Syringin f%iﬁ?rjﬁﬂ

OCH3
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Ee F,?’JETQ,E’I SR AT %%168-170 C» EERSA o]y
-5.44 (MeOH, ¢0.75) IR 5% T (KBr) * 3374 ~ 2929 ~ 1586 % 1501 cm’
ERLE L H%W I OAY 7L|”F' (MeOH) 7t 266, 220nm gt | = Rl ( q;%a'
) o7 H-NMR & 5 I (pyridine-d6) fliE=-: & 3.78 (6H, s, -OCH:x 2),
3.90-4.50 (6H, m, glucose), 4.60 (2H, m, CHCH:OH), 5.84 (1H, brd, /= 15.8,
CHCH:0H), 6.61 (1H, d, /= 15.8, CH=CHCH:OH), 6.90 (2H, s, H-2', H-6")
FUFAHE (= 0 i "C-NMR (pyridine-d6) fi' HHZ]: 8 56.65 (OCH: x 2),
62.78 (C-6 glucose), 62.85 (CH.0H), 71.75(C-4 glucose), 76.13 (C-2 glucose),
78.45 (C-5 glucose), 78.77 (C-3 glucose), 105.03 (C-1 glucose), 105.34 (C-2',
C-0', overlapping), 129.42 (CH=CHCH:OH), 131.21 (CH=CHCH:OH), 134.00
(C-1', C-4 ", overlapping), 153.93 (C-3', C-5', overlapping) [N ( u%‘[‘
P43 o ETEH EI-MS & FFIJ}T’?FIJ HEE 55~ 537 1% m/7 354.0 [M-H0] >
341.1 [M-OCH3] ¢ ﬁ%‘y'fr ) o RUYBT] HFREES- BV physical data = Vi R
[Lewis et al., 1988; Fukunaga et al., 1987] AV fi'I'[ fiEg = R

Tﬁ £y Esyringin e
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o BRIV~ WL SRS IERSAL © [ > IR 5 pentobarbital 30
me/ke N # e FUEFEITHIT 0.2 mD ‘F“F[' T A E e ] (heparin, 100
[U/ml )p™ eppendorff fl1 » HFI AR PH i@ - » T IEJS%?‘{FF SHE!
FUIZ > 90 siefii » F i el T opiAgR ﬁ?«]‘pﬁtiﬁﬁﬁﬁf > FIEN
TP T R o PRI SR [ R i < 30 503t B VIR e
AOfil=eop > 90 38 Es > F T EIE oA

SRR 1 13,000 rpm 2 EES 3 538 o IV EREEVT g 10 pl -
U BRI TEEVRT 1.0 ml o ?ﬁﬁfﬁf”& B 37 CTE e~ 10
S7ed e FEH o AR (Quik-lab chemistry analyzer) &t = pl v -
AR TRV R R S| 2 R de [ Ry B SRR A 2 [ &0 Rl
AEIPREY 3k B & [ L FOR T RIRVRT e R S T R A A R
o RV TR [ SRR o1y A R e S T S el > T SRR
TSR BT 5 A e < I A 15 S O F TR AL R v
S PR ST LB SR s R NPy R Y 2 i
i R STt s PR P03 By 5 RS T
TORHE 15T e
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TV SRR

AT f £ [ ELISA kit Jsx& = T1&h F’?A’ﬁl,ﬁ,&—rﬂnsuhn) kK C-peptide
R PUiED o IR REELRLAR 2V T pu =" |PY polyclonal antibodies [i* I
B AE# S FT human Insulin » C-peptide [ carboxyl-terminal ° Biotinylated
peptide 'ﬁ = B PR Jw?F PP REL o IR A = ?%f[ﬁfl
biotinylated peptide & > F||*'] streptavidin-conjuated Horseradish Peroxidase
(SA-HRP) ’EFF ; = 1mmobilized primary antibody/biotinylated peptide
complex © £]Y1* TMB (3,3 ,5,5 -Tetramethyl Benzidine Dihydrochloride)
=% HRP ™ i [0 S 0 e B Ui AN biotinylated peptide #ifi £

HENY 2200 . E‘,@E % non-biotinylated peptide Z=Hidl 5k f,EJJ: » Tk
%78 "DAY biotinylated peptide/SA-HRP =2 /7 F/—\' o Fﬁﬁ j=E Elfiff[ iR
1= o F[H] 450 nm ™ H El@%“ﬁéﬁmg%lﬂ%m AEEENFEL o FFEEN log/logit
ATf* 7 MicroReader™ 4 Plus 7 i Insulin g
RV HE

El=gry E'JE’]EEJCF?,’?“ TURSEG (MK-330A E; Muromachi Kikai Co. Ltd.,
Tokyo, Japan) » Ff! 5k 5= ”F",%T’?EM? (photoelectric volume oscillometric
method) V'FUCE > % SHR f J&'ggﬁq@@wﬁ.ﬂagi RV ETEERE] S I%&H'
Y ELSE T ES (systolic blood pressure » SBP) ==-=8 (heart rate, HR) A& {™

[Zata, 1990] -
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M= 9P " 7] Syringin HE -
HPLC 73 PrigiF
L. o3 BEREE © 250 mmx4.6 mm 5 12 Hypers ® ODS

2. Mobile phase * F''fift - HpO=28 : 72

w

. Flow rate * 1.0 ml/min

4. UV detection * 270 nm

5. Retention time * 7.14 min

FRfifine! -

U 25g Bk A o Ut 500ml = ][RR I BV (95% 4~ T0%
O~ <) BT 60C ﬁ‘?ﬁHl*'JD%?E 2 'J‘Eﬁ ’ @Q%I%“qﬁ&ﬁlﬁ@iﬁ% » REIY
PR 10g Erd2fs o 10 ml 27 30% F I - J\J%‘Ef{ W 30 Ji e I
0.45um YRUIFGEPRC > #0% 20 ]ﬁl[HE Lk - [ﬁ%‘[H Y- o~ ]

AR 7T
HrR I puRs T IS AR YE R (meantSE) T %7 > F|I'] analysis
of variance (ANOVA) “f 737> | Dunnetts post-hoc test ¢ ffy [y #fY=

Bl P<0.05 > Al £ E R P B o
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SIS W WERTH

1. =il T opg 2]

e 8 B (Wistar ra) » A5 08 AU s Vi - 7 R
AR = o [ = 0 T Eﬁl%%m,:“(dose-dependent)ﬁfjifgj?“ Rl 2keg
NIRRT ) = P3TF -~ I AT syringin (il V0 E RV E IS ) 0 4
[ B 2 AR5 ()

UL B A L ELISA AR F’? P I R iR
ST P ST 2 (T )« [V » fE9%I 3 syringin - 7 €] 1 Ui = (!

) > FIRECBLEL = 554%417 13 Tolbutamide (10-mg/kg) AH™ F v -
=P (100 m/kg)py (EAIASERE 112 (5T <

= U A S OPEIERE VIR - AN 150 me/ke
FORLEl > BB P RLE 1 83.25 + 879 mg/dL A@ET 76.13 +9.33 mg/dL

(N=8)[fe 15 12 F ARFHYE (P > 0.05) -
2. Syringin = JJDH U E RV S5 'r'

Syringin I [* S5 A5 2 JICRH — A > Kb AR 7 fﬂ?ﬁ"ﬁ%

APV o3 1 F Y JEFR ] HPLC 2347 e ik 141> syringin [iY55 7]
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Vgt o UV R D o PP RS TR v
T S N SR T

3. THIZr R B EE

[Pl RS HROASS v 18 S ) IR » = ) st [RERA T < iy
= T PRIEMTET = (dose-dependen VBT 115K + il ik LI i
AFE =)

FiRL » IR 5 syringin Z[ gy B BT T 2P PR AR
LD 420 T P 2 ) = = i % 1A syringin (3 B1ED
TIPS Rl T R R > PN s [ POATE B
AR ZOPFs o [y £ (B PSRRI P eI R 19 -

4. Syringin i€ ™ 5|

|7F~Ef{ B YT [Liou et al., 2002] IE 1‘331’;5?%‘;[‘_'% atropine
(I mg/kg)pvi i ™ » [l 9150 me/kg)fvli =B (22 (20.12 + 2.4 %) b 1E]
489+ 474 % (N=8) 5 [ » syringin (9 i 51 7 REETRIH
19.67 +3.09 %= £% 6.7+ 1.6 %) = i) = > ffi*] physostigmine (0.5 mg/kgyt
ﬁ'ﬁz AT A [T acetylcholine 77 ik (cholinesterase)ﬁﬂﬁjﬂ ’ fﬁl?ﬁ}

|| acetylcholine 7 2% > syringin EIU[%:"'?F%I"EE'JEJ[JF?FB‘EJI@Fi N SOELOR)
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mg/kg)fTHE B (51 20.12 1 2.4 BT 26.84 £ 236 % (N=8) » i)
syringin FY[EE OB (EH T 19.67 + 3.09 %f@ﬁw?‘ﬂ 25.67 + 447 % (N=8) - [N
IF=> syringin fr[ee TR (B2 R 9P B SRR J’H'J“T b AT E
Eﬁ o

?E*J'q'ﬁiﬁfﬁ@% > FIR - A IFD’EE'[ JFVT R R FAS T
acetylcholine P EHEPPYBEP” @ hemicholinium © AfifA > 7% hemicholinium
(0.01 m/ke)j I8 B » syringin [fee 2ol 5] @ PIRERO IR 5 i)
(150 mg/kg)p™ it = op (B8 [t {2 (3.31 +3.65 % ) (N=8) > syringin [
PRIEE 2 (2] 2,18 + 3.99 % (N=8) o FlIM=fi* #1 » syringin A= - £ >
=i lﬁ'ﬁz\ AR acetylcholine ¢ i < [ T pE{EH] o

b= e Fapl et I = AR ATRYBER > hexamethonium (7.5
mg/kg) & pentolinium (7.5 mg/ke) > =" #rnicotinic receptor Ej*]’ > syringin ™
[RE OB (RPN LT B AVSYAT - [l P50 melkg) Pl TR ER
(20.42 + 2.61 %)~ w'ﬁﬁ t (19.57 +5.77 %) FI& (20.27 + 3.44 % ) (N=8) »
[ syringin [ T OpE B 15T S f’ﬁ%'ﬁﬁﬁr (17.65 +4.68 % ) Fi¥ (15.03
+5.41 %) (N=8) » == 517" (vehicle-treated group)p™ = [(19.26 + 4.17 %)i<
EREHVE B (P>0.05) o PNIF= > ZHEE syringin 7oA RS S B [0 R

i
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5. Syringin (RLREBIF 7T P4pUFES]

BRI D (R B T 0T P oS L 25 0] muscarinic Ms
cholinoceptor [ §8E 4-DAMP Mustard = % {f1582 syringin U= Y
4-DAMP Mustard [ 8 g S IR (i )« il = 9ppor==120.12 +
2.4 %) ¥ 4-DAMP Mustard = 0.005 e g/kg [~ Ef ?ﬂﬁrﬂrﬂ 12.86 + 3.48% >
= RER IS (0.01 2 g/kg)f9 4-DAMP Mustard 2] 5.66 £ 295 % (N=8)
FHEETE 2T promgh ™ o phir=pt 0 [l SpEy syringin ﬁlﬁié acetylcholine F'!
E'J T A YT R i (release) > F ] fERIAT B AT @ B muscarinic Ms

cholinoceptor » #FHLE, Z 5T PAB g [k & BT oph (] .
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S ﬁ'%

=

AR TS R ey RIS TR e A R Al
JJ[@UL‘ﬁ YR HTRG i jE N AR AR ﬁ'%%% =
(dose-dependent) P EZE el o 0] =" > ET= 3 syringin ([l Jp FAVE
I35 [57) > 0 AR S o[RS - o GRSk PR “Jﬁg”fﬁfé‘_% M= pEy
syringin 7y PRI EVEET IR 2 o kL 3 | VIRl T R
SO > AT AR (150 mafkg) o B BT RN E RAEH O - )

HIHPLC 53 %7« #{1E syringin 7] 'r'J PR 2 0 95%iF IRV e T e
Do ARl AhE e P Em AT RS R O R
[rgsf > =223 syringin ff b FTJ BAE > A oy A
E<¥EL(SHR) > 4 'F"?”E | B B AVARR (T T ﬁ'ﬁ*fﬁ = (dose-dependent)
OBIZEENR o kL o AT T syringin ZIfTUESEEL > HIE T AT
R PRI AR SIR T R B o AL syringin £ BHEE DRV

_V_T

SO e el B LSRR i 20 =l = A S R e T ) S U
I EE I G e R VAR el LA s

FEE > oS el e 2 BRI B ST TR VR -

fE AR I 9 syringin 0¥ ERIIEN T H B SR o AR 0 Ag R

RIBIOTHIZ P syringin & - 7€ 2 FBGEL SRAEET S o (A
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T Py s R PBUR s PP B 2 [ R IR (ERL
P gAY 2 9=[Garvey et al.,1985] » El}’f"i%H B, 322 Copeptide W4 |41
IR PSR SRR T TR g5 o I A
C-peptide YA i@ = fL ™ — HRIES VE) -

Y ’Eﬁ’?ﬁ?@ﬁ’ IR FS‘?EET‘“D‘% L 2R Lee et al.,1989;
Ejiri et al.,1990] » #° L {ﬁkﬂlm[r' I JLFVFIILEF' —FEF & A E Ej%
AN R PR B o 'Sﬁﬁﬂﬁjﬂ syringin [ OB R o i 2T
FIIB [ SEPIIE (7] acetylcholine R i “Jﬁﬁﬂﬁjﬂ syringin fY[EE <o =
M e pIFSE A syringin PO TR (PR FRDBOR] & R Y
acetylcholine Zhb s i % o

pHI A RAHIREHY acetylcholine FERT=H - 4 f e PR IREY Ao Ay -
LES ﬁkﬁg‘]‘ SRS ATO R RIS syringin fUfiE TR ER I PURYE - AN
SRS B [ BEPOR RS Ao BRI i > BT syringin PYfRE TR B [0S EYR -
RO > syringin [(OfE 2P TEHEERIREEATAVIS (0 » #ORL » PHR syringin
A RSN [PV e e

AN SEPREAORTE RO 2 T Mo~ Mo M o AU
YR R M. 5?%%77&?%&1%#? [lismaa et al.,2000] o [
}%V]‘mﬂ IPEY syringin Y[R '%[‘PF'JJ%_F = M %/""?E‘[EJ%% o N ST R
M SR ﬁﬁﬁﬂﬁjﬂ syringin [ OB (B o RIRY o il oppsse -
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fi?l’ﬁlf[' o PR = RS syringin (R ISR oA > B
acetylcholine ZHYE! e (5 [Z[HUgAY MUt s BL SRR 3 2 [

TOREER

-34 -



PEPPVREE R pLR 2 B . - PRI R - PRI U
iﬁ“"w}ﬂﬁlﬂi T ﬁﬁffiz’ﬁﬂ[ BT cISFF’ RAH PSP - —
R > plBEPISREES ~ S kL o AR R TP > I
R T gy RIS S TR R R SR e )
[ syrirgin “EJTE[E'%%I'%T: B RO PR IS 0T syrirgin SRR
RS LR R iin= = e S LR I R SRR S A v
[ofe ZOpRp R o bl A S HIEEHS SRR =
[ T B A RS [ [RR - AR I s SR A (R
R B S e B o RSP ok o [ [ ol
FIRE] Ckdrillov et al., 1966 ) » ZHERLTAP 355 (3= [l 7 Fllh
TREAEHAT o [ > e B OB (syrirgin) S BE Y TV
Tl TRL o [ TURIRY 5 all TPV 2V A SR
TR E | ISP Y Esyrirgin » [ipkLbl- FERY ST 0 E RS- PO o [
U= R R E e 53 R T (RE P PO B

3§§1;—ﬁJ (= r;%qu_;* diikl*giﬂiﬁf [&Fﬁ"'EﬂilJIfféﬁ
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imp321 Sat May 15 03:42:28:66 2004

an -
&
o
Sk
* o &
T & San 8 2 &
E g 52 B B € =2
a ¢ FT T &
: i 8
1 - =
m =
L (=]
t -
H g
3 e
n & 2 5
° EE]
. s
H
60 S
3800 2500 1000 500
Wavenumbers
Paak Report

Filz: GARISYRINGIN. RAS
Title: tmp381  Sat May 15 03:42:28:68 2004
Filter: Thres Point Center of Gravity
wT

85.02
74.32

em-1 T
HE4T  T242
101147 8112

123572 8522
145572 BE.51
2877.22 9012

cm-1
52197
1070.1
123358
180085
202874

cm-1
£04.00
119.72
1416.42
1826.02
3374.01

wT

a7.56
T4.55
25.61
24.15
AL

OMe

I

[

Syringin V. IR % %
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0.3

-0.1 .
190 200

Date

MModel

Seral Ma.

Eand width
Responsa
Measuramant ranga
Data pitch
Scanning speed
Sampla ID

Mo. of cycle

Sampla name

Operatar
Comment

1: 288, 0.112844

2004/5/14 11:35 E4F
W-530

-
B114860512
20nm

Fast

370- 190 nm
nm
400nm/min
146

1

aaron

2220, 0.271784

250 300 350
Wavelengthlnm]

File nama wyringin. jues

MeO.

5 R=Glc

370

i

Syringin J/ UV % %
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1

1064 5386 60.00
20,43 11.80

ppm

=

N/ A E
Syringin .V 'H NMR ﬁ%ﬂ Ti
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130 OBSERVE

Pulse Sequence: s2pul

Pyridine ue
Aabient Lesperaturs -
GEWINI-Z200 “geminiZoo®

—158

Relaw. delay 1.000 sec

Acg. time
Width 13572.2 Mz
26832 repetitions

QOSLRVE, Cl3.  b9.2837352 §

OECOUPLE W1 193.3760116

cont fnuous Iy on
WALTZ=16 madulated

OATA PROCESSING

Line broagening 1.0 Wz
aETE8

T aize
Tatal time 23 hr, 43 min,

— 153,331

Mao3aT

z
z

sec

132,998

52 HEH] g2 g
2 s5a s s

%%p“l

Syringin ./ "C NMR i
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\data\200405\0504\syringi

05/06/04 12:21:06 PM

Relative Abundance

w @ =1 = o o E]
plapaa oo peadoa o loppadoaabopnatososlonnalony

B

&

'
=]

Ly

67.1

o
AN EEER

811

971

98.1
1091

111.1
1231

129.1

syringin #190-210 RT: 3.62-4.00 AV: 21 NL: 231E4
T: + ¢ Full ms [ 50.00-450.00]

154.1

182.0

2100

185.1

199.1

267.0

3819
32;—:0 4230
w11 | 4090 | 4371
L L ‘; 439.0
M b i e 1
400 450

=

Syringin ./ EI-MS ﬁ%ﬁ'%
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Syringin f&¥EHTREL
=G/ ,
05 33546 800000 o B[
1 65513 2
600000 o ,
2 | oo |
10 663779 200000 - — A% Gl
‘ ‘ y = 66497x -
0 1200.9
0 5 10 15 )
R =1
Syringin &% ppm

ﬁ%’lﬂ\ —_ Syringin L @ﬁgﬁl I%%I
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mv

40.
35-5
30-5
25-5
20-5
15-3

104

.............................................................

.............................................................

............................................................

T
5
minutes

f 7= Syringin £, HPLC [
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mv

100

i =

minutes

= 9 95 %1 ke 2V HPLC [
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myv

350{
3ooé
250€
2ooé
1ooé

504

minutes

[ e = HPLC [
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myv

250 o
200

150

50—-77 T

minutes

[l = TR T0%IEES #v ) HPLC [
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1 Syringin 7l JJDFIJFﬁ?@EFEI?V‘KQFIJ; S [?EJI/

= Syringin (ug/g)
IV 1.375
THRE(70 %)% Tvifk 1.238
K595 %)F Zvik 0.775

FF1 HPLC 73 477> = FEditl iy Syringin F‘j o '] =<3 ZVifk(Water extracts)

ﬂiﬁfﬁ%ﬁfﬂ > JIUFEE ZViTR(95% BtOH extraction) Fhf b 3 A4 = F [iy=!

- 46 -



25 1

S
2 201
=
E
g 151
o
=
S
& 10 -
o
3
(@)
£ 51
3
(a8

0 _

50 100 150
Dose(mg/kg)
=y
ﬁgﬁly Gtubl A —'Jp?ul‘—”rlfj'%zgw |3l T opE R < B Vg (T 1S

B+ AR )7 T 5T (N= 8) ¢
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30 -

S
2 25-
=
3]
(4]
£ 20 -
o
=
°
8 15
o
>
Is)
£ 10 -
<
o
5 T T T T 1
50 65 75 100
Dose (ng/kq)

[l 4T 4 Syringin ?Ufﬂﬁfj’:ﬁfgkﬁ’?ﬂ [ T OpE (R o BE=. oy

(T H 4 AR SR 15T S (N= 8)
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500 -

Q 400 -
©
S
&
=
S 300 -
g
(4]
&
T 200 -
100 . . . . .
0 50 100 150
Dose (mg/kg)

I\

pai)

ﬁgﬁl*}u :
(TS £ ERE ) S ORI R (N- 6)

=k By ROV R = e FARIYE TS IR (R gl
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700 1

600 -

500 -

400 -

300 -

Plasma insulin (pmol/L)

200 -

100 , | | | |
0 50 65 75

Dose (ng/kg)

- ?H;’W— “# Syringin TUL—ﬁ'J FEAT [0 VHLEL S8 = o B 10
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OH
OH

i -

=

H;CO

OH

prﬁ £55 (7 Syringin V[~ 5 “ﬁﬁ
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20 1

S
o 15 A
2
&
S
8 10 -
S
S
[<B]
@
L 57
o
@)

0 -

100 200
Dose (mg/kg)

[ﬁ[{ = %;D?@;A\Lm”z, -’J[Iiﬁ”ﬁ“: : i) Ii\;];”l'gkn rrg‘{l’ﬁ:ﬁlj %‘_—f Flgjgfr

(TS5l + ARTE ) s TR )3 (N= 8) -
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120 -

I Vehicle
[ Syringin( 5mg/kg)
110 -
=)
£ i -
£ 100 -
2
?
90 -
| -
o
o
o
2 80
m
70 A
60 90 120
Time (min)

Q‘%H = ﬁ?q’fﬂf—ﬁﬁ Syringin (500 & g/kg)?ﬂféqi"'E{JQEQEIUE"E’*%[’ = o B
URCTRCT S50 + AR )75 T B (N= 8) « B i [B%

e T R A Ea (R
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Decrease of blood pressure (%)

ﬁ%’l{ [

25

—@— Water extraction
—O— 95% EtOH extraction
20 A
15 ~
10 ~
5 A
0 - . |

50 100 150
Dose (mg/kg)

AT T AL Al SR A [ B B
i TSV 1A TRV - BT OB S +

i@;:[’?'.%;)%ﬁﬁf"ﬁfﬁflﬁﬁﬁ (N=18) -
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—@— Water extraction
120 —O— 95% EtOH extraction

110

100

(o]
o
1

The change of heart rate (%)

80

50 100 150
Dose (mg/kg)

B T RS T A PR R [ LBy

AT APV IR PRI - T OB 1 +

[ )7 SO S BT 15T (N- 8)
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30 1

25 - T

20

—

15

10

Plasma glucose lowering activity (%o)

0 T T T T 1
4-DAMP(ug/kg) 0 0.005 0.01 0.1
Syringin (ug/kg) 100 100 100 100
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