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Studies were conducted on anti-diabetic effect of a 50%{ ethanolic extract (G-ext) from leaves
of Psidium guajava L., which had been used in Japan and the subtropical zones as a remedy for
diabetes.

G-ext (200 mg/kg, p.o.) was found to inhibit the increase in the plasma level of sugar but not
the decrease in the plasma level of insulin in alloxan-induced diabetic rats. In the glucose toler-
ance test, G-ext was shown to inhibit the increase in plasma sugar level in such diabetic rats at
a dose of 200 mg'kg, p.o.

A n-BuOH soluble fraction prepared from G-ext also inhibited the increase in plasma sugar
level in alloxan-induced diabetic rats (25 or 100 mg/kg, p.o.). In the glucose tolerance test,
this fraction inhibited the increase in plasma sugar level in alloxan-induced diabetic rats (100
mg/kg).

For examining the mechanism of the action, such preparations were examined for their insulin-
like or antilipolytic activity. G-ext, the ~-BuOH-soluble fraction and water soluble fraction were
all found to suppress adrenaline-induced lipolysis in fat cells from rat epididymal adipose tissues.

By an assay using adrenaline-induced lipolysis, isostrictinin, strictinin and pedunculagin were
isolated from the n-BuOH soluble fraction of G-ext.

Keywords——Psidium guajava; diabetes; insulin; tannin; isostrictinin; strictinin; pedunculagin

77 o~ (Psidium guajava L.) IFIGBEREFIh, £0E, RELENAAR, BESLESTH G cREMCE
RIRLTHIES 7 VAV B T 3 A Y T h 519,

77 S OAEERFRICBIL T, Smith 5 KX T, BEETHTWAERFTF LRV IYEEIN TS, BH
BT, 7 ADENLEED 2 v = R HEE, BEREL T 5.

EEEOHFECBIL TR, B LD Y » CREOKMHCMERE TIRASRE SR TV 5T E L,
AT, 77 "DEDSS= % /) —r=F ADFRERFEAERIL, SOLRZOEREFI IOBRRS OB
AR

(261)

NI | -El ectronic Library Service



The Japanese Soci ety of Pharnmacognosy

RS LTHER

1. EEHE

BEREBE EER) © 773 (Psidium guajava L.) DO EIE (2.5kg) #50% =% 7 —n1 (100) ¢, 60°C, 2
hr, 2[OfH L THEC50% =% /7 —A=F X (NE, 20%, LT G-ext. LEEEELT) RBHEICHW:.

2. SREREMM

Wistar JREEET » PR AV ok, SIBBERBRICIE 140~160g, 7 = v v ERKF 7 » P OIFEICIL 240
~260g, Z v MBS MO 150~180g A\ k. MBERENL 23£2°C, 60+£10% OEREEROTE
T, ERITHT B i 1 BETREE 2L .

3. HEHEmAR

KR, FHELBERZCELL, AEHEX Student s-test A L 7.

4. IMSMHRER

Wistar %5 » 2 G-ext. 100, 500, 1,000, 2,000 mg/kg % 7 BMEAREOHRE L B, v A rEx—n
BT, JEREIR DML, s-GOT, s-GPT, fizv A5 r—n, hikEfghl, >V oA, BV Y La, REX
&R, KB, ®ER, 771, A/G, 1-GTP, FE—, B~V #EH, HDL-2 VA7 v —, BMERE, FRfEk
¥, MMREABIE L. 7, KEXFEBCAZEL .

F0#EHE% TABLE I 3 X0 Fig. 1 R L. G-ext. 100, 500, 1,000, 2,000 mg/kg {523 IEEECHEIL
T ADMKFFELY B T ehote. Fio, FECH L TLIERLEMIED BRI .

5. 7OFYERKBT v FOMEEL LVMmMES R AMECEH LEFT Gext. OER

Wistar %5 v 7 r¥+y (EREEK) 40mg/kg % EFHE T ©, EHIRCEH L. 7oy v BE2HE
2, SEERDEMOL, MEE (Fra—2dF v £— ) REEL . 200 mg/dl LA EDIMBEEY R LT v b
T rFFURERRT v b &L, G-ext.50, 200 mg/kg #25HMEAZOHELE L . MEEER 7, 12, 17, 27HEI,

TaBLE I. Acute Toxicity of G-ext. in Rats

Total

Trigly- Urea - .

s-GOT s-GPT chole- ; Na K . Uric acid
Group ©p Ol serol - GL  (mEal) (Bl gl (mefaD)
Control 125+10 36+2 60+2 87+12 1401 4.5+0.3 16*1 1.9£0.3

G-ext. 100 mg/kg 1236 37+3 63+4 81£15 1401 5.0+0.3 15+1 2.1£0.2
500 mg/kg  128+9 42+3 65+2 768 1400 5.0%+0.3 16=*1 2.4%+0.5

1,000 mg/kg 1166 35+3 59+5 81+5 139+1 4.8+0.3 17%1 1.8+0.3

2,000 mg/kg 1329 33+£3 57+3 52+6 140+1 4.6+0.2 17+1 1.9£0.2

Total . . . HDL-
- Albumin 7r-GTP  Thymol p-lipoprotein .
Group poein T@ay A an W) mgay Rl
Control 5.5£0.1 2.4%£0.1 0.78£0.03 5+0 0.1+0.0 129+5 5842
G-ext. 100 mg/kg 5.5+0.1 2.4+0.1 0.78+0.05 5+1 0.1+0.0 13449 O E
500 mg/kg 5.6+0.1 2.4+0.1 0.77%£0.03 50 0.1£0.0 138+4 64+2
1,000 mg/kg 5.4+0.1 2.3+0.1 0.77£0.07 51 0.1£0.0 1269 60+2
2,000mg/kg 5.3+0.1 2.5£0.0 0.86+0.02 4+0 0.1%0.0 119+6 58+3
Grou Leukocytes Red blood cells Blood platelets
P (% 103/p1) (x 108/ 1) (x10¢/ 1)
Control 6.1+0.8 6.06+0.27 104 +7
G-ext. 100 mg/kg 6.9+0.8 5.96+0.21 95+6
500 mg/kg  5.9+0.4 5.87+0.10 11746
1,000 mg/kg  5.4+1.1 5.94+0. 15 117+5
2,000 mg/kg 5.9%+0.8 5.94+0.27 103410

Each value represents the mean +S.E.
Each experiment consists of 7 animals.
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Fig. 1. Change of Body Weight in Acute Toxicity of G-ext. in Rats
———: control, A: G-ext. 100 mg/kg, @: G-ext. 500 mg/kg, O: G-
ext. 1,000 mg/kg, M: G-ext. 2,000 mg/kg. Each point represents the
mean+S.E. Each experiment consists of 7 animals,
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Fig. 2. Effect of G-ext. on Alloxan-induced Diabetes in Rats
““““ : normal, -—-: control, O: G-ext. 50 mg/kg, @: G-ext. 200 mg/ke.

Each point represents the mean+S.E. Each experiment consists of 7 animals.
Significantly different from control, * p <0.05.

iEA v 2V v{E (RIA ) 3278 HHEEL 7.

ZOERY Fig.2 CRLI. TedH Vi 7 MVEABIRCEST 5 &, MmEEE 2 BHEK 374£27 mg/dl igh,
RE#BECETRA L, DUBEBCMEEIEAIMCER L. G-ext. X 200 mg/kg DRERETT v ¥4 VIR
WT v POMBEEAET X2 5FARRD DI, 27THER TEOERIEETH - 1.

TrFVERET v FOMEA Y XY VIEE 35.347.2pU/ml CIEEED 63.2+4.30U/ml & HBi 5 LE
TFL%. G-ext.50, 200mg/kg HEBITFhFh 37.4%£5.2,U0/ml, 40.0+7.2pU/ml C7 o4 vERRKS » b
DIfifE A v A ) VE% L X AERED bhich - k.

6. 7OFYUBREBTY MCHITB3FLI-REFRRICE K(EFT G-ext. OER

5. LABEOFETERE LT v+ RK 7 » b IT G-ext. 50, 200mg/kg % 1 H 1[H, 2SABERE &L
%, 16EMRR I, i a—x2 2g/ke REORE L. 74 =2 — AR, AR 30, 60, 120, 18004
BT CHERS DERIML , MMEME (/72— A4 F2 £ —€k) 2PELL. Fio, 605HCERIM L 7 Mg o
TR E S v A ) VB (RIA ) dHEL .

ZORER% Fig.3 WiR L. 7o+ ERFET » FEERT S &, MEEIERECE CTRLAD. Lil,
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Fig. 3. Effect of G-ext. on Glucose Tolerance Test in Alloxan-induced Diabetes
in Rats

—-———: ocntrol, O: G-ext. 50 mg/kg, @: G-ext. 200 mg/kg. Each point represents
the mean +S.E. Each experiment consists of 7 animals. Significantly different from
control, * p <0.05.

Tasre II.  Effects of G-ext. and Insulin on Lipolysis Induced by Adrenaline in Fat Cells

Group Concentration (zg/ml) Lipolysis (FFA ¢Eq/g) % of inhibition
Control (Buffer) 11.13+0.10
Insulin (I mIU/ml) 3.2140. 12* 72
G-ext. 100 9.74+0.73 12

200 8.89+£0.83 20

500 7.21%0. 32*% 35

Each value represents the mean +S.E. of 5 experiments.
Significantly different from control, * p <0.01.

ELET7rnX Vv HRBT » PV 2 — R 2g/kg #FRORE5T5 L, mMEEEIZEL S ERL, 605# T 320+
24mg/dl wEL, MBH AR L. G-ext.200 mg/kg ERHT, FRICMEED EF 24 L .

I3 — AATOFHOIME A v AV VETIEERA 130.9411.7pU0/ml, 7ex v ERFBS » 25 1016+
5.1pU/ml TH otz G-ext. 50, 200 mg/kg WEBEOMEA v AV V{EIXZF R Fh, 105.3+£9.1pU/ml, 94.9+
11.1pU/ml ©, 7oy VvERKT » b LT LEZRIRD RN T

7. v MERIEBEIRTO7 FLF) A (C L3 8REHBOKHICE KIEFT Gext. OFR

Rodbell® ¥ T 7. Tt Wistar 525 » b OREEHNIGREB L ME)#, Krebs-Ringer #Z&% (LT
KRP (&K L M550 T5. /A =2—2 7.5mg, =25 4% +—+ (CLS1, Worthington Co.) 15mg, ¥ ¥ [fi{E7» 7 3
v 600 mg %#&%) 15ml 20k, 37°C ¢ 1 ¥[8 incubation %17\, 74 v ¥ A v ¥ o (250 um) TIE:EH, 500
rpm, 30FPRIELEEL, SRS MBIt 2R E (3 5. KRP EEE CRERT 2 HEk%e#%, KRP E#HK % i x, B5
B ER A& T 3. COBREBRE G-ext. LW lpg/ml 07 Frv+ ) vuink, 37°C € 2 EfH incubation
A, B e RS Dole®™ O AFETCHIEL . ks, MBEMTIIS v 20 v 1mIU/ml v,

F0kEE% TABLE Il ©RLL. T v MEREHMEC 1pg/ml 07 Fvr ) v i EA & % &, 11.132£0.10
rEq/g OBMISEEE I S i, CORKA VAU Y 1mIU/ml #{EfX¢ 5%, 3.21+0.12p¢Eq/g TEER
7 R U U VI L AEBESIER OB I L 7o, . G-ext. (% 500 pg/ml DEE THEIL T VvV VI L DEME
FEER D B A HEI L 7.

8. G-ext. O4HHE :

G-ext. % Chart 1 D FETHEL, BhE757v 3 VRDOWT, 7. DFERC LSS » rEHEHMacO 7
FU U vIE L BEHIEHBROKINC s LETEARREL 2.
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TasLE III. Effects of Various Portions from G-ext. and Insulin on Lipolysis Induced by

Adrenaline in Fat Cells

Group Concentration (zg/ml) Lipolysis (FFA pEq/g) % of inhibition

Control (Buffer) 11.13£0. 10

Insulin (1 mIU/ml) 3.21+£0. 12%* 71

n-BuOH soluble portion 100 7.23+0. 05%* 35
200 3.230. 30** 71

Agq. soluble portion 100 8.89%0. 71* 20
200 7.13£0. 17** 36

Control (102, DMSO-buffer) 9.70+0. 33

Insulin (1 mIU/ml) 4. 67 0. 39** 52

Et;0 soluble portion 100 10. 60£0. 37 —
200 10.28+0. 43 —

EtOACc soluble portion 100 9.00+0.25 7
200 9.70+0. 82 0

Each value represents the mean+S.E. of 5 experiments.
Significantly different from control, * p <0.05, ** p <0.01.

Leaves of Psidium guajava L. (2.5 kg)
exted. with 50% EtOH
evapd.
G-ext. (500g)
l H,0 added
aq. solution

exted. with Et,O

T 1
Et,O soluble portion aq. layer

(63g) . exted. with EtOAc
T A 1
EtOAc soluble portion aq. layer
(35g)
exted. with %-BuOH
satrd. with H,0O
I .
n-BuOH soluble portion aq. soluble portion
(75g) (258 g)

Chart 1. Extraction and Fractionation of Leaves of Psidium guajava L.

FDfEF% TABLE III IZ/RU 7. n-BuOH FIEERICE: & B\ EMN D b, KATELHC & IEMEL TS &R i,

9. TOFYERHET v POMEEE, miES R fEsLEFET n-BuOH FEEOER

5 OFETEHELE7r+9 VvERKET » M n-BuOH A% 25, 100 mg/kg #15BEREOKREL, &H
I MBEE (7v 2 —RdF v £ —2EK), ISARRMES v A ) vE (RIA &) 2REL .

ZDfER% Fig.4 /L1, n-BuOH ®IEEIE 25 mg/kg O#E5ET15 B#, 100mg/kg Dy 5810, 15H
RO7 ey ERFET » F OMBEELFSCETILLEALRD bR, Lil, 1Y 2 ) AfECH LT,

-7 e BN

10. 7AFHERET Y MCHT35 L a—-2aFmRBICEH L(FT n-BuOH XD ER
5. OHETER LT ¥ v HERF T » M n-BuOH mIEE 100 mg/kg #15HRE BN 82 548, 16

R H®, ra—A 2g/kg #EOHSL .

T DfER% Fig.5 AL 7z, n-BuOH AI¥#F 100 mg/kg 5 AZRMEEDO LR 24 L. LaL, M

A YA Y ECH L TR BR 52 b o .
11. n-BuOH TFERD S E

7 v MEBBERNIRECO T Ny ) VI X IR O I O TIEIER, T e BRFES v T S a—
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Fig. 4. Effect of n-BuOH Soluble Portion from G-ext. on Alloxan-induced Diabetes
in Rats

—-—-—: normal, -—-: control, O: n-BuOH soluble portion 25 mg/kg, @: n-

BuOH soluble portion 100 mg/kg. Each point represents the mean+S.E. Each
experiment consists of 7 animals. Significantly different from control, * p <0.05.
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Fig. 5. Effect of n-BuOH. Soluble Portion from G-ext. on Glucose Tolerance
Test in Alloxan-induced Diatetes in Rats

-—-: control, @: »n-BuOH soluble portion 100 mg/kg. Each point represents
the mean +S.E. Each experiment consists of 7 animals. Significantly different
from control, * p <0.05, ** p <0.01.

A2 V)77 v AME#IERA%RT r-BuOH B B % 7 » F WEEHMR TO7 Fv i) vIT X 2 EHEERER O
Tk XIETEA%Z 8B, Chart 2 OHETHRBRS OHE 3 I O HEfix 1T - 7. n~-BuOH A% Sephadex
LH-20 #5457 r~< bAFL, B Fr.1~Fr.8 07 » FMEMIEHROKEICES ISR L .
ZDFER%Y TABLE IV IK/RL . Fr.l~Fr.7 WERIR S bh . 2T, BHPBOFH Fr.7 # 2K
Sephadex LH-20 » 5 &7 r~< bfFL ¢ T-I, I, UL X {RFT B{L&%s Bk
T-I, II, III % cellulose TLC (n~-BuOH-AcOH-H,0(4:1:5) /@) k, 50% AcOH-4% NaNO; % ¢
BB RESKEEDOA Xy AREDON. TL I, III ©F » +EEEHABETO 7 PV Y vIC X B8R
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7n-BuOH soluble portion (8g)

T T T 1
H,0 H,0-MeOH H;0-MeOH MeOH H,0-acetone
9:1) (7:3) (3l:7)
. . l
Fr.1 FII“.Z Fr[.3 Fr4 Fr5 " Fr.6 Fr.7 Fr8
(1.3g) (1.6) (0.9g) (0.06g) 0.1g) 0.2g) (3.5¢) (0.1g)

Sephadex LH-20 column chromatog.

column chromatog.

’ Sephadex LH-20

1
EtOH-MeOH

Et(l)H
a:1
T-1 T-1I T-IIT
(29mg) (29mg) (11mg)

Chart 2. Fractionation and Isolation of #-BuOH Soluble Portion

TABLE IV. Effects of Various Fractions from n-BuOH Soluble Portion on Adrenaline-induced

Lipolysis in Fat Cells

Group

Concentration (pg/ml) Lipolysis (FFA u¢Eq/g)

9% of inhibition

Control (Buffer)
Insulin (1 mIU/ml)

Fr.
Fr.
Fr.
Fr.
Fr.
Fr.
Fr.

F_r.

1

8.52+0. 30

3.25+0. 16**
100 6.74+0. 11*
200 5.75+0. 19%
100 5.87+£0. 46*
200 5.56+0. 38*
100 3.86+0. 28**
200 4.45+0. 30**
100 5.16%0. 06**
200 4.70£0. 19**
100 6.12+0. 14*
200 5.75%0. 16*
100 6.49+0. 04*
200 6.9240. 11
100 4.97+0. 11**
200 5.22+0. 33**
100 8.09+0.48
200 6.59+0. 40

62
21
33
31
35
55
48
39
45
28
33
24
19
42
39

5
23

Each value represents the mean+S.E. of 5 experiments.
Significantly different from control, * p <0.05, ** p <0.01

TABLE V. Effects of T-1, T-2 and T-3 on Adrenaline-induced Lipolysis in Fat Cells

Group Concentration (ug/ml)

Lipolysis (FFA ¢Eq/g)

% of inhibition

Control (Buffer)

Insulin (1 mIU/ml)

T-1 100
2060

T-2 100
200

T-3 100
200

19.25+0.06

7.15£0.67*
13.25+0. 36*
10. 75+0. 83*
12. 65£0. 19*
10.35+0. 25*
14. 05+0. 81*
10. 95+0. 56*

63
31
44
34
46
27
43

Each value represents the mean +S.E. of 5 experiments.
Significantly different from control, * p <0.01.
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BOBMI I XIETIEA% TABLE V iZ/RL 7.

T-I, I, II i3 & & IEMERES S ht.

12. {E&% T-L 01, I (cDWT

b&y T-1 ARBAROEREH R T, Eih L OBEE]EKIK X v isostrictinin & FE L 7-.
t&% T-II IRBGEOESVHMER T, Bt OEELE X b strictinin L FEE L 7.
t&% T-II ZKEEDOERMHE T, Bis OEELEIC X Y pedunculagin & FEL 7.

Rk L UER

EHEAERRL THIED I EBBRSE 77 "OED S0 =2 7 —r=F 2 (G-ext.) OPRERFIEREH
U f.

G-ext. 1% 200 mg/kg OFEOHET7 v HVvERKET v F OMEERET SE5/EARRD ORI, LHL, 7
X VERIKS v FOMEAS v 2V VEDETIEHF LTI LA LEEL RS LIEXkhoic. ¥iz, 7eFH v iERE
FRIw POINa—RZ V75V ARBICEWTEH Gext. 1174 2—R27 Y75V ARBEIRBERIIRD bR
B0, MmEA Y AY VEHEH L CREEY 52 ih ot

G-ext. I MEESY TFAERIRED RN, MEA v R ) VEBEERE 2 koo 2 Lovb, G-ext. O
PERBIERLZ vy v~V ARENBOA v 2 ) YEIERARE L DR T, 1 VAV VYEB DL, 1 VA Y U1E
HoORER N RR IS,

¢, SN G-ext. DORERFCKT HIERETOMBAY BRI 3, EREHE ez A1 v 2 Y vIR(ER
FRELL. ¥, A VA Y VEERRIRECL TR OBEYT- I

MEEOREIL S v 2 ) v ST, fEArvEv B EL, 7Frr )y, ACTH DAL EVIZA VA Y VY
EREHL, MELFCEHIEXMOR TV B0, ¥, ZhbOiAEVIIMBORBREH LTIV R Y Y
DOYER L EHFIICE S = LS Tw 5. BRI LTS 7 Fro Y v, ACTH 1 fgihfie © o HsEishs R
DR EREL, 1 VAV VL7 Fvy Vv, ACTH & X % I8R5l < © EEIsH B OBl 2 iE 5. —o%k
PEWTEYD A v A ) VEEHORBCSHA IR TV, F2C, COREAWT G-ext. O4 v AV VEEAY
BEfLIcET A, 7rFvr Yy (lpg/ml) i X 5E8RREEO BT L € G-ext. X7 Fvr Y vIC X %R
DR IETAEEARRD bhi. ¥, FOSEE T n-BuOH AR, KEIEICFDEMI D bhic.
AAZ Y —=v FIRERYFT n-BuOH FEIE in vivo T7 v &5 VIERKBICETA(EABE LIt 25, G-
ext. *ABIFRALRED bhi.

FoT, 20 n-BuOH HFEHEL I BT H T A7 v~ b TEMRS © B B % 17\, isostrictinin, strictinin,
pedunculagin #7787, T LONKGEM & v =ik, TTCREHABIOD Y - Tr7 0EHHLEM, #BEeE
XT3, FHEES® Y ¢ pedunculagin 33 TR 7 Vv Y v ORI SMIEARABEIh TEY, &
E DR & —FL T
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