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Study on Hypoglycemic Effect of Polygonatum of ficinale All.
Extracts and Its Interaction with Oral Hypoglycemic Agents

Wan Ha Lee, Ung Kil Jee, and Tae Hong Ahn*

(Received February 4, 1982)

The experimental study have showed that the Polygonatum oy jicinaie All, contains
diosgenin and B-sitosterol as active components. Even though many experimental
studies were reported, still there are many unknown actions of components from
the plant. The purpose of this study was to elucidate the mechanism of hypoglyc-
emic action of ether extract of Polygonatum officinale. The hypoglycemic effect of
the ether extract was tested in hyperglycemic rats indu¢ed experimentally. The
effect on plasma free fatty acid and [the acute toxicity were also examined by
using mouse. The hypoglycemic effect of the ether extract was compared with
other oral hypoglycemic agents such as chlorpropamide and buformin.

The ether extract of Pol yonatum of ficinale showed a marked hypoglycemic effect
by 1 hour after oral administration in hyperglycemic rats and rabbits but the
ethanol extract did not exhibit the hypoélycemic effect. The hypoglycemic
effect of the ether extract was potentiated by chlorpropamide while buformin was
weak.

K#ks Polygonatum officinale All. (LT P. officinales}t &) Liliaceaes] 431w
et S HEpEA v A4 g4sta geon KBS EwES %7‘3%}“] =z
BES FHhiolz o IR, EERLE, REEBE, BPhER, LESH S gol 2oy
Felvhelel A& 18l vt Aol e Aoz deA g

* College of Pharmacy, Sung Kyun Kwan University

— 12 —



March, 1982 - ¢ A F FH A ) 13

o] Mol W4 U ZEEER Bl 2sle ds] PRSI ot %ﬁf’?ﬁ%"ﬂ %?ﬂ
A= P. odordatuma} P. multiflorum-& [T {ER] 98] ==y I ARBE) M
e PEska] ¥ohom® 49 P, oyubstumo] ¥zt  MBERE TR %1'—% uhe] 5L B~
s'itosterOI, stigmasterol, diosgenin FK4r2 I wh glvt.

g1 P. officinalc®] BHWZea L diosgenin} f-sitosterole] 7 & g o ofe} o 3t
MEERET R 2 = #Ee 33 35kax=; o},

RO PEEEAE 2 FHBERE] A BEMAE IR, moused] KE wl AiEHMERIL
rat®] F.F. A 385 o BEBAE AR S stel P officinaled] MBEETERE A¥stg o,
FA EER A wol 2ol m 9 ok THe] sulfonylureas® 24l chlorpopamides)
fERiSigo) 12 M= A buforminz} P. officicinale #itiiyae) HERGE EHIId
v HRET SRS ddornz kst

T & 7 &

MK AAE 3 AMAdA Fete A AR L 4 P officinale B
S kst Bl AL st st B P officinale(Hif&), chlorpropamide (3t
- Pfizer), buformin-HCL(MRILT) v
1: 4% 1.8~2.0kg?]l H®HES 23AZ R 77 AS4 AL 20+3°C, 4
W E5E 50~70%0 A A B A Fastdlen AyA 2042 AAAA AR

Mouse : 20g W & ¢] moused AF&35171A 2447 AAAIN T FEAKE A S8 'rﬁl Al 54
HEel e ASAAA A 30£3°CE FAAA T oo Adel A

Rat’: & 100~130g rat® A&z 2447 A XA 4~547F g2 A§-A=be] A 32+2°C
2§ e A AFe

F.F.A B rat: 815 100g 4359 ratd o}& 203 o] 588 AT AR (HFeF B
Aol EEMO R sof)z 1047 A%}, |

Az : dry yeast(lg), dry skim milk(6g), casein(l.2g), cod liver 0il(0.12g),
o salad oil(lg), salt mixture(0.4g). |

salt mixturetx v}&3 v}, KH,PO,(13.58%), Ca-lactate(32.70%), Fe-citrate(2.97

%), MgSO, - 7H,0(13.70), K,HPO,(23.98%), NaH,PO,:2H,0(8.72%),
NaCl(4.35%).

FEARA 25 E 2245°C, AU $E 50~70%, HEAKE
WAAN T AT Aol 5405 L A5 g A 245CE GANA £ o
of Arg-3td =),

WM HE——P. officinale ether ex. : A|w] % P. officinale®] HHES A7 3 MK
2kgs BIHRA AR 43 ether 415 o} ether FEHo] A FAo] A o717
228 LS 1A ether 22 A% 2255 & ALE ether 1/5 225t ether 744422
5}1—2‘1%] 223k v}l-$ rotary evaporatoro] Al 79t =3 A #H ether ex. <F 10g(0.5¢) < d4g
BT ex. 1.).

P. officinale ethanol ex. : ex.

ru]o
n

E53 e Akl ethanol 2% B 2447
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2% o8 o}A ethanol 1[Iz ' 2238l 2&94S z}-q} ¥ %A A ethanol ex.:323g(16.15
/) ARG (ETF ex. 2.).

P. officinale ether ex. : firho] WA= = K¥EH 2kgd Hk= *6]44 ether ex., F&
e o] u}u}l ether= HhiHislo] ether ex. 13.2g(0.66%)& LA (BT ex. 80 :

7 P. officinale®] ethanol ex. : ex.3¢%] ZtA}d] ethanold 71319 ii)&} 40]»;5;13]@}@]
ethanol ex. 44.5g(2.23%)< ogg}u}(mr ex.4.).

7 SEREAEHR 1 7|28 9 7 150~170meg/disl KR 5"}ﬂ"4
£ 1702 3519 g 2F @ 20% glucose Smi/kgd HARZN ] FA83 1034, 1,2,3,4,54]
A o} Avier AL €3¢ FARQL, 2T @ 20% glucose’ 5ml/kgg— AA
o] FAsta Z4] I-epinephrine 0.1mg/kgg A FAsha 9Al 108, 1,2,3,4,54K17H4]
uj] ;«] 7} zﬂﬁzﬂ—ci ﬁ%% 27 %}ﬁ_gni , ©FL 20% glucose 5ml/kgs} [-epinephrine 0.1
mg/kgs A FAEE 18 ex.l. 50mg/kge AT+ Fo3tdn, OTFTL ex.3. 50mg/kge
AT FIRAT, OFL ex.2. 50mg/kge AT TR, OFL ex.4. 50mg/kgd 7
T TS A2 @ 2L o 38 H4sHc(Table [).

Table I —Experimental Groups of Rabbit Administered P. of ficinale

Groups ‘ Compositiori
® 20% Glucose 5mi/kg
® 20% Glucose 5mi/kg+I-Epinephrine 0.1mg/kg
© 20% Glucose 5m!/kg-+I/-Epinephrine 0.1mg/kg+Crude Ether Ex. 50mg/kg
®‘ 20% Glucose 5ml/kg+I-Epinephrine 0.1mg/kg+teaming Ether Ex. 50m§/kg
® 20% Glucose 5ml/kg+!-Epinephrine 0.1mg/kg+Crude Ethanol Ex. 50mg/kg
‘ ® - 20% Glucose 5ml/kg+l¥Epinephrine 0. 1mg/kg+Steaming Ethanol Ex. Sqmg/kg, ,

B E 7 MIBERIRES rapid blood analyzer® Abgste Tad ng ol &Eo, W44
S hls %751 0.02mlE 33 €359 glucoseE  glucose- ox1dasei A]-i}/\]%] glucuromc
acidst H,0,% Ae¥d oz AN =E 2,7 H, Oz'g: ‘peroxidases) %zﬂs}—oﬂ 4—aminoant1py-
rines} - ukAje) Z81 phenolo]  Ask, —.-r’g}% oEA AAHE ﬂ&% quinone-$- rapid blood
analyzer® w) A4 27 3}4v}.

SHSHRB——Ex. 391 12g¢ arabia gum 10g3} & 24 F & 434 7}o}°='l A
e 60miz so FAQoz dHHQR0W/VE).

A4 A& A3k mouse 13-¢ 109214 2 sko] Behrensy ™ d] w2} %"l&ﬁ’é&ﬁ
B siscl.

Mouse BRAB——F 92 ex. 3g, 10g7)} arabia gum 10ge] E& 4zk4 7gtwlA 2
Es) AAFE  100mi2 FEQA0W/v%). AZF(1E 100k])d 20% glucose 0.1
ml/20g¢ A4 FAL g, 308 Fol FAdE FAR FARL, A4TAT 109D
glucose® Foj3tx] &1 -r/‘}°l] W géFos 17&"3 d FAstd F71 Ao Lok Za
Aol g 479 ool wieh AW stE moused) S @Astgl.

Rato] F.F. A RRE§— b F.F A B © 4 A7 5ule] 4 22 shof F.F.A. & rat
E8Y(ex. 3.)¢ Fo3br] fiat 5o 4 1,2,3,4,54 70704 = A zbubel 4EREBEFol A BEMESH
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o EMABAKANA Sml HAHRE ¢ AL ‘ :

Fg L 308 FHET T 2087 2000rpme] A AP A 7L MF 0.2mlE F e Itaya
& Ui w192 o} 8-3}¢] phosphate buffer soln.(pH 6.2) 2mld] QYo & TFsta o]
of CHClL, 6m/E& o] 90x7 5 oh& JAEestY CHCLE Smlg FAste] o7ld Cu-
triethanolamine soln. 3mlE @3 30%-71 R e}gk o} 4 et A9 CHCLE 1%
sod. diethyldithiocarbamate 3j5g o] 440nme] A vl A = =ketgdct.

;& Cholesterol H|%-——rapid blood analyzerZ A}-g-3to] Libermann-Buchard yh-$-
£ 0] 8-% Zurkowski method®= }2 % 0.1mlE 3+ cholesterol reagentd 37°Cd]
A 5E3E LT b, Arlel AL @I 1587 37°Cel A B ohg KA 383
3 Asted &7 gt

Rate| Epinephrine 8 ¥ B——u] = 3-(15 5v}e])e] /[-epinephrine 0.1mg/100g¢ =] 3}
FAELAL 54 20% glucose 1mi/100g8 -7 FA8ke 1,2,3,4, 54274 ) Al Zhmlet
SEHT Tl BRMRS ) BT AERA A ALBste 9 FAT oHE KRS MENES LT 2ol
rapid blood analyzer® A4-23le] e ZAdg3 G4 & Wl o2 [-epinephrines}
glucose® Fosta F4) ex.39 10% FL#S 0.2ml/100ge 747 Foldte] dlzT3t 2ol
mEEe JEse. -

BB HES MEEEIRB—BRHS 2% ®Ed dzT(¥ svhEDez 20%
glucose 5mi/kgs} I-epinephrine 0.1mg/kgs AR Ao ZAsh7 303, 1,2,3,4,54 71747
WAz A ke L e r EAsta =f AYFOAT SekeDde dzFa R
o] A2|g vhF ex.3¢ AT T8l MmbEe EA AL

EOmyETHElS MEFR—AT S KR T4 19 @FE 20% glucose Sml/kg
¢} l-epinephrine 0.1mg/kes AR FAstgdn, BT @ ol AAF FKsel
chorpropamide 100mg/kg g, ©F& @9t Ro] Melq ZFEel chlorpropmide 100mg/kg}
ex.3¢ 50mg/kg =24, OZL @ 7ol A elgk FES buformine-HCl 25mg/kgs, ®
T @t o] A3 FEol buformine-HCI 25mg/kg# ex.3& 50mg/kg SAldl A4 &
o gt d=g HIESIA k.

R ER

Extracte] &S Ether ex. 453k (ex.1; 0.5%, ex. 3, 0.66%)% ethanol ex. (ex.
2;16.15%, ex.4;2.23%) nv} w1 Aglow A P.officinale ether ex. (ex.3)8] F5=F
& e} P.officinale(ex.1) B} 1.3 g on] ulwle] ethanol ex.od]AE ex.2, ex.4 ®r}
720 8] FEgg et

E72| HEBENRB—elucoseE: T3 F [-epinephrineo 2 A (®F) 3 BiiE
Az e S ex.l, ex:2, ex.338 ex.4% AT FA4FAA(COEOT) '@%735}2}%%
As Ask AAhEee g2ed ©d v OFF OTAAE 1ARYE b
2 A Z7kA EES ERTE ngdon(P<0.1, P<L0.05) 3AZdE AAEZGAR HYL
(P<0.1) ®F 2 ©FTL ®@FF v 5T E2340FAE vebd R o2 Mol ether® Az g
A ate] ethanol® #& ex. Fol e @3Asatgol vehix 42 Aoz A4S ether
WERSd Aer Az s (Table W, Fig.1). ‘
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ol 5 HH T MR TACHELES O G2t A= 7Z 3}(Table 1) ©®%?_ 1,24 7

Tahle I —Effect of P.officinale Extracts on Hypoglycemic Effectweness by
Yoshida Method

Hypoglycemic Effect

Groups

1 Hours’ Judgment(9%) 2 Hours’ Judgment(%) -
© Group | 62.4 (++) o 735 (+4)
© Group 53.3 (++) 73.7 (++)
® Group -6.2( —) 0.2(-)

® Group ~87( =) -8.8( ~)

Yoshida formular ;

‘before blood sugar—after blood sugar
/ before blood suger—120 X100

In this experiments, before blood sugar values are 1hr or Zhr’s values of ®
group, while lhr or 2hr's values of ©,0,® and ® groups as after ‘
blood sugar values. ~

The principle of judgment for the results of the calculations are 25%>, (-);
25~50%, (+);50~75%, (++):575% <, (+++).

100 4

(%)

LAl
o o
A {1

w
fen]
|

[\
<o
4

: Jypoglycemic effect

10 | | | 1
] - ot 4 T T T — LIS
10 min 1 2 3 4 5h*
Figure 1-Hypoglycemic effect of P. offz'c’inale. extracts in epinephrine controlled rabbits.

Key : @, glucose only L V. ; ®, glucose+epinephrine 1.V. ; ©, ®+crude P.
of ficinale ether ex. P.O. ; ©, @®+steaming P.officinale ether ex. P.O;
®, ®-+crude P.officinale ethanol ex. P.O ; ®, ®+steaming P.officinale
ethanal ex. P.O. -
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A A (++)0 DAz ddAadasel $5T Aoz deigod ®OTL (<) M
BETEAT Vel 29022 ethanol ex. o] g3l e =2 o]l A& S gt gket.
Ether ex. = A A (O)= A(D®) A8 &% vl&kstgderns FashA 3Fstart.
ol & A -P.officinale ether ex.= 50mg/kgd =k Aol o] 428 10ge] =23}t
OOE_Q,E'__&L?% 10g/kgo] 1. &1 P.officinale ether ex.+= & P.officinale= 7.6g4 =5k

o
p
£ oot

oJAL= uwo} A P.officinaler= £3(10g/kg)o2A 1Azt de7lshgo] 62.4%¢] 1
A P.officinalet= A 4918 AI(7.6g/ke) 02 53.3% % 20 8 e s Faaw o
(ERE Wsstebn & 4 geh. o) B9 MEMTIES 103 99 MmHEE 100%2 se 7
A7 fifEEE %= A M semi log graphe] plotsi A mpEEe] WslE abads] md
(Fig. 1) @®T< d 2+ B #okon ether ex. ODTEL glucose BEFo il @F
o ARMEERETIASE 22 RS e AL & F gt

Insulins} /-epinephrine-2 & }o] sl ABEo = HIfrHAS 21 9=y ether ex.
o ek 2 et ol A insuling} §-A4 kAl w gl

Rat2| Epinephrine @mEsE8——Rate] +A =2 glucose™ EAW FAsL1 [-epin-
ephrine [ TFHEASs IEHABIMR A #Riste] mpse] #LE A =shed control groupe.
= 53, atd F— A 10% ether ex. LS AT Foshe] MukEe] LS s
WiTEske] control groups} w) mat A =} Tableﬂv s 7).

Table IT—Hypoglycemic Comparison of Epinephrine Controlled Group and
P. officinale Ether Extract Administered Orally in Rats

Time (hrs)

Groups 1 2 3 4 5
492.3 404.3 390.5 253.5 ; 180.7
Control Group
. +28.2 +17.1 "=24.9 +14.7 +2.4
485.0 359.0 270.5 % 208.7 % 156, 0
Ex. Administered Group
+7.3 +27.3 +2.7 +19.7 . =78
* P<0.05 x P<o0.01 Mean values from 6 rats (mg/dl) +S.E.

Mouse &iHIRR——ether ex. & 20% FLigo ™ dhe] B4vol FAFIL 244 27179
HFEHE 57 (Table V)& vhg Behrensiki™d] €)sto] 443 2t 10g/kge=A % <
A& extract® AzHw] o] % Aow FAshd A P.officinalez A 1.5kg/kge] #33t
+ opel v},

Mouseo| F#ih—ether ex® 10% ko= Skol mouse®] 57hel FA1eh A ditk

WP 2.2 A2l ohg ook gedahel glucose 17 g MMEL 2L Koz A
A2 v 2t o Bk Kol 27} 5 o i, %7 glew Iate

Insulinﬂ}- e FEL mpHe R JJ%O] =1} sulfonylureai}t biguanides®®] oFE--2 [
Mo 2 iERGR ‘1’%%‘4- ol &= ol F <&l e EiEE dodx] Ferhe wtAe]

% 9.

ook o] FEE Fol4e AT AYT A glucoused FASA F & FEY 12
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" Table W—Acute:Toxicologieal 'Teé‘t of P. of ficinale Ethier ' Extract under Peritoneal
Injection in Mouse

20% Ether Extract, Result
m!{/20g Administered .Livé. )De‘;th
- Control 10 0
0.25 9 1
0.5 - 10 0
0.75 -8 2
1.0 4 6
1.5 1 9
2.0 0 10

el A Heg Fae o MP 2 o) TR E RS FAL VL ALR B} eth
ex. ] JEfE AR e £ e e o2 Bad. o= wlse] mok kA«
) 2.4 9l sulfonylureast 2 k4l Aoz ek

Ratel F-F. A &% —F. F:A. L R R R 3&’%&74011*14 fagua &4 rat9 F.I
A {Bx 5 0.086uEq/miz B4 £3€ ngoH ether ex v@% 28 AL 1A 7
0.084pEq/mlo} g o5 24 e & FA 8 AdsS 0. 04yEq/ml 3472 0.035¢Eq/mig.
W} 447kl B Efste} 0.61pEd/ml, 547 W& 0. 057uEq/ml& et § =t

6] A& ether ex. 9] Zf%"] 3/‘1%’1-911/‘% :'ﬂ»ﬂi LFEP’P e 2 ol % Ade WSl
g7 50l ZH e ok LERS TR 18

100% , (A)

1

Saium F.F.A
3
b

10 2 ! _
o T 1 T =T - T
1 2 3 4 5b

Figure 2—Effect ef P.of ficinale ether extract on r. A ‘of serum of abdommal
" aorta’ in hyperglycemic rat.

Key © (A),.control ; «(B), ether ex. erilly administered.
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WHEFEREETAA 1042 @Este B o7l ratd A ether ex. FEAA G il
‘{} Iﬁlﬁflﬁ@: 100%= s} A ether ex. & F& F %%ﬁ“}“% BEe %= A4S graph
o plot¥ o Z WiEs FlAE 100%= & fHEsel Aol EEe A2AAY EHREH
WEe] mfEEsr 10~100%= (0), 100~200%+= (+), 200% LlEeolwl (++)= #Estd
o] & (008 H$= A non effectz =+A 5]} (Fig.2).

o] 8} & @3} sulfonilurea®¢] tolbutamide, acetohexamides} & ofalg Jehii:
Ao 2 Hol ether ex. & H A sulfonylureasiel 2 #ES Zed s A4+t

CholesterolBh | —E’t AE MM A A4S ratd] BEHABARAA gt mEel chol-
esterolfi= ether ex. 54 cholesterol ZFE#¥5{E 165mg/dle) gl et.

ether ex. o & 1A 7o) cholesterolfils 168mg/dl, 24 7}e]: 149mg/dl, 3A 7o
16511tg/dl; 42 ko] = 165mg/dl, SAZFAE “143me/t A o 2B kA 3ket.

el A ether ex. & —EEA A A58 ratd] cholesterolfis ETAAE e =2ys
FEFE T2 G AoE A

7k AZk8] MME[EE semi log graphe] plotsle] ik T #LE wlmste] =, ether
ex. & FATF 2A AR & 3] FelAb et 3AzHE dAANT mERTE do
A el A KENA G MEERET e (Yoshida method) & FIAZIE wwd 3476 A
E 4.4%130 44T B 3B.5%2A oo mpERET HEMES (D2 Y £ A48
(Fig. 3).

1000 -

500+
400

[4+]

<

(o)
2

2004

Serum glucose M

100+

i al i 1

1 2 3 4 Shr‘
Figure 3—The comparison of hypoglycemic pattern for P.officinale ether ex.
group and: control group in rat.
Key : —@—@—, control group ; —X—x—, extract administered group

el o2 ether ex. o] MBEREFIEMe] AEdol vta 42w},
PERARILIRE ] MEBEAEHNRB— =79 497 nER TEE 253 24 (Fig.9)
A o AT mEET EECT 2e AER FRsE 2%E dehid
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i i L . ves L L
v v v T

Flgpre 4-—T.he pa.ttem of - hypoglycennc actlon wx.th P:offtcmale ether ex;: by;
steammg in rabblts of 1solated pancreas

‘ Control group, e ether extract orally admmlstered p. 0. group

o} g A 2.8 Nel ether ex.+ Ssulfonylureadl 287/l K SME =1=-¥ 94%;_
insulin ¥} 24 MPEETERS 4ol Aoz F59.

A AY4H4E SRR sl KBS PEEBE B A P officinaled] ether ex.d| A ffi
ERETEMe] F%nsl vl rat®] [-epinephrine ;EiM¥EREA AN = 25 ).

of-&# ether ex. 9] LDy ffi& 10g/kgo 2 A ] ot &t Ao w P43},

=T moused] FAAPAA AsF] J 1~247 AP AN E Jei ok £ A W%
AozE B FEA 9% A4l obd Ao mqg.

28] I rat®] F.F. A REGA datdem ;@m%%ﬂ% oA fiisps] F.F.A. &1@7} k&
A =} insuling] $jste] F.F.A. 8 [ih@ES AAA7E Ao2A ether: ex,f “okzle.
AA = g ot insuling} 2 FRF AR Le] 992 AR F.FAfHEI g 330} RE
Ao »]—E]r%guﬂ cholesterolffis] = W38 Fx &3krh.

=3 Eﬁﬁﬁaﬂj%%ﬂ] Ax e MBERETIER] Jdehial @& Aoz 10},7 P. officinale
ether ex. & BEMMPBEETIEM] 9+ Aoz 24E 4+ At

{|OmEE Tl BEFA-—sulfonylureaRife) 3EHE-¢ M) MM insulin 5
WE A3 A o2 insuline 44348 (R, AELLME(E msuhne)i—rrﬁ—% insulin J
Hi, insulin SISEMES] AWML, MEEMG] . fKF insulined] FEEMES FAMM Sol x
g {EMfiEe] T B okt RWansl v EfERS BRI 9% Aelw™ old w
sto} biguanide®] Fe¥ps-& BBl A ¥ K] AL T2 BAMERCR oFE =T
insalingigel AW BWEET ot E¥ mouse?]. JFel  glycogensh BERiIEH: ﬁfﬁbﬂ] e
A glypogen4 ETE e 22 msuhni} sulfonylurea-4 ﬁ%ﬁga];}a RO i
S glom® RiFS WHRE RESI T FFo=YH o] Hkitie] Binsde] R . :

2V BEREEEA dhA 2%%%°1 Haﬁfilﬂ% o MR ﬁﬁd%vﬂ% &, %%.% 2 5
9o =R OIEﬁl P 8 ﬁmﬂﬁﬂ nﬁgﬁiﬁffshx} chlorprqpamlde L buformm#«l
WEPEAS A58 H Table V3t %E}
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Table V—Interaction of P.officinale Ether Extract and Oral Hypoglycemic Agents
in Hyperglycemic Rabbits

Before Ext. After Extract Administered(hours)
Administered -
Groups 10min 1 2 3 4 5

158.649.35 457.2%15.76 360.5+12.73 339.1410.80 230.6+12.35 197.64-2.11 160.1:~-7.33
160.3:£7,21 456.5+10,98 284.7- 7.37 233.3::13.70 207.64 7.48 189.6£5.04 181.0+ 3.85

* X
155.445.42 432.2-211.32 311.34:9.54 255.6: 7.82 158.9110.33 98.48.21 - 93.14 7.60
162.6:-8.56 496, 4+14.43 365.3-4 7.86 238.9412.40 181.7+ 5.72 174.0%8.71 173. 4+ 7.88
164.7£7.96 488.3112.32 390.6+10.53 274.84- 9.42 192.8+ 7.52 157.0:9. 42 152, 3410. 21

®66 6

* :P<0.05 X P<0.01 fnean values from 7 rabbits+S.E.

Key : @, glucose+/-epinephrine [. V. ; ®, @+Chlerpropamide 100mg/kg P.O.;
©; ®+chlorpropam1de 100mg/kg+ether ex. 50mg/kg P.O. ; ©, ®+buf01nnn
25mg/kg P.O. ; ®, @+buformin 25mg/kg+ether ex. SOmg/kg P.O.

ol 59 AmERF mMBEMES 103w 2 100% = s}e] semi log graphe] plotabe] jfiifEs T 5
1bE w3ty xe (Fig.6) chlorpropamides} buforming o2 Eo & of chlorpro
pamide(® )& MK 4¥HHT EFEE s9x buformin(@)-& 3A o] EFiffE
fE= =i} : »

Zevk 7)< ether ex. & A4 dA/ oF& Hmste MmpERET e &Jb% waiet A1 3
7tz EAAC] AL chlorpropam1d L gEow Ed s}ME | (®)E ERMBEE o5 =
Aol 2l & EIEHESE el A ot ether ex. & o #IAY S “H(@‘—"')t 4171 )

ol & EFEMER L o "ol A RHjipEEe] oF 1/2i doixle (BMPEESE bl A o]
kel e buforminz} ether ex. A £9(® 1’)°’1 A5 A BN 7R = & ERERe|
Slato) 4,54 el A &= chlorpropam1de£} ether ex.3-¢] uv|sl® @& HZoxIwl BEEH
BEER e & deixle JAE b gt

3

=
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