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Abstract

Ganlu-Xiaokeca (G.X), a kind of health-keeping prescription, was prepared on the basis of
traditional Chinese medicine theory to reduce the blood glucose level in diabetic patients. G.X. consists
of crude drugs : Souyou, Ninjin, Kakkon, Kikka, Ryokucha and Stevia. Water extract of G.X.(3.5 g/kg,
p.o.) acutely and chronically exhibited hypoglycemic effects and increased the glucose tolerance ability
and content of liver glycogen in alloxan-induced diabetic mice. These results suggest that G.X. may

prevent the development of diabetes and diabetic complications.
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Abbreviation G.X., Ganlu-Xiaokeca.
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HEWNBEZE (Ganlu-Xiaokeca, G.X.) 1Zir4, hB¥E
S RIS & N B MR TH D, ZALERKEOT
B & iR % B0 & L 22 AERE 7 T BURE R T H B A
R A T L CTERS N L VWE A CH
%, TORMGIIRES, AB2, BRI, HEl, &5
15, AFETHE04 THIREN TS, ZOMBREED
2, AZ, BRIIESSEHEE L CHBE BRE
AL ICk VAR, ZOMBEFRERLZEN
WES AT Y EHEYERH, LR L, ZOH LW
HElc I Rk, R ORI b DD
BRI BT 2 EEIERIC OV TR E CRET S ATV
e,

AWRIZTFERCTaX Y o ERERe7 22w, M
BETRIER 2 3L CREET 2 2 L HMTH B,

LS R P S

HRBIMBE (GX.) DFERk 3 1253 (Souyou), Morus

alba L. (ZpEILEHAME) A& (Ninjin), Panax ginseng
C.A. MEY. (hEEHRARE) ; BiR (Kakkon), Pueraria
lobata (WILLD.) OHWL ("PEIM B E) © 318 (Kikka),
Chrysanthemun morifolium RAMAT. (b EZ%8E#E) |

% (Ryokucha), Camellia sinensis O. KTzE. ($[H
LEREPE) | AT © 7 ¥ Stevia rebaudiana bent. (FhEE
BEARILE) THb, MBI T 4 —23y 774 TORE
12 L7 GX.CRAGEASBSRR, ks, PED» 100g %
v, 1517EAKT°C, 28M2 MM L7, 20
W% 500ml F CRIERML, =FAT7a—n (95 %)
500 ml 22 7z, £ % 4°C, 24 BRRIHOE LS i84E L
724%, HASHLMRL T3BS5gNT X R &3 (UFE 385
%), FNEFHEAKICHEML, 10gARE02ml 2B0O#KS
L7z,

E#E=72 (6 A RBIEE <Y 2, 24.0-260g, 4
) IIhEERREES S S —2 LBAL 3 A, E
BRiICHW, TaXy HRFe7 21 6 HAlOIEEE
B % --7 2|2 alloxan monohydrate (Sigma, USA) 85
mg/kg FBEIRNICIRS LT3 0%, 120:RAL, M
¥EfEAT 200 mg/dl LA Ed=7 A& Wiz,

MAEEOBPE T BRI OBAIZ IR G ER] & &5

EHRBUEOEALS | T 930-01 B ILHit2%2630
RS e 2+ ST RS
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BOAER (2, 4, 6REME) I, BRYIEERE O%E
Wik ER L Rh Mg, 7 RRESRE &
NI AEBME T2 §ORML 73— A X5
—EHHC L o Tl A R L7z, MEEEE D 728D
RO BRSNS A BT, 12 BREa®%IcIr-
72, MMETRRERIZRRICHKE > THEKL, Fo%fbisK
Hiz,
MEE TR (%) = (a—b) /ax100
a : #H5-R1 MmAE
b : 5o MUt
B a—5> osghtld, BRSO EBLER
Lize 20K EA RN L, Kemp 50 Fi” 124t~ <
1172,
HEZEMEIZIT Student’s {-test % HW 72,
THESE X LT, BRI F A Tolbutamide (M %Y
g, woHi, ) % Handy Sonicator TZEH/KIZH)
—lc%®E (15mg/ml) L THwWw7,

i R

1.GX 1243 70FY U HBREVIRCEITSMEE
THEEH

12 R X727 2 X BRI 212 0.2
ml/10g DWETFNFNGX. =¥ 208,17, 35g/kg
ERORST 5, HERTN L M T REES A L
72 (Table ), ZOW, FEHKESL L IMEEE i~
£ 3.5 g/kg DRELBEL 4, 6 BEME L LICAHE L MBET
FedE A3 A b 2 h% 1.7 g/ kg 8 5813 6 BRI 721F ¢
A TH - 72, I FED Tolbutamide 3 4 BRI 50V
IR A LAY, 6 BB TR ( e D A
AL h -7z,

2. GX. IZ&BEEYVRICET 2 METEIER

EH=T7 2 &My, FHEETC, 0.2ml/10g DHERET
GX. %208, 1.7, 35g/kg # # N Z k&5 L7,
BB B EWEOEFAKEHE L 72, GX 3=
ZA4 Ll TR £ L 72 (Table 1), # fEH
oG — IR 7 A LIRIZFE L TH - 205, R
WAL 72, —7, Tolbutamide (3¥EIRIKE <7 2 I2x$ 5
VERF— 2 B Y, #5144, 6 FlElio v d s
sy SNz, OS2 L, GXOFIERE=T ALY
L7 o X R 2ok DGRV IR AR 2 &
N NP LI N ATl A

3. GX. DREAERIRSIC L 2HRKE~ 7 ADMEE
THEER

Table I Acute hypoglycemic effects of Ganlu-Xiaokeca in alloxan-diabetic mice.

Dose Blood glucose level Fall of blood glucose level (%)
Groups (g/kg) before p.o. n
(mg/dl) 2 4 6 (hours)
Control 0 213.3+£29.4 4.5+3.4 -1.04+£5.0 4.4+1.5 20
Ganlu- 0.8 237.4+£22 .4 5.6+3.0 6.2+4.9 0.91t4.2 20
Xiaokeca 1.7 200.4+24.7 8.3+£5.4 11.8+3.3 25.4+5.6* 19
3.5 227.0+36.4 11.24+4.3 23.6+7.2**  36.5£7.6** 20
Tolbutamide 0.3 213.9+23.1 15.2+6.3 26.6+9.1** 12.4+7.8 19
Drugs were administered per os (p.o.). n : The number of observation. All data are means+S.EM..
*$<0.05, **p<0.01 : vs. control group by Student’s /-test.
Table II Acute hypoglycemic effects of Ganlu-Xiaokeca in normal mice.
Dose Blood glucose level Fall of blood glucose level (%)
Groups (g/kg) before p.o. n
(mg/dl) 2 4 6 (hours)
Control 0 138.3£6.5 3.4%1.2 4.8+4.2  1.7%4.2 20
Ganlu- 0.8 139.6+6.9 -1.3%2.1 7.943.8  -2.4%3.2 18
Xiaokeca 1.7 147.5+8.4 7.644.4 14.844.1  16.9+3.4* 20
3.5 141.4£9.5 6.92.9 16.8+6.5* 19.7+6.6** 19
Tolbutamide 0.3 156.1+4.4 11.7+2.4 21.7+£5.2* 27.2%£2.5%* 20

Drugs were administered per os (p.o.). n : The number of observation. All data are means*+S.E.M..

*p <0.05, **p <0.01 : vs. control group by Student’s ¢-test.
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Table III Hypoglycemic effects of Ganlu-Xiaokeca in alloxan-diabetic mice.

Fall of blood glucose level (%)

Dose Blood glucose level

Groups (g/kg/day) before p.o. after po. n
(mg/dl) 1 2 3 4 5 (week)

Control 0 384.7+26.8 5.7+3.0 4.2+5.9 2.5+5.4 1.7+4.5 2.9+3.2 20

Ganlu- 0.8 400.1£31.6 4.4+3 .4 1.7+3.6 15.4£8.1 13.2£8.0 11.9£7.3 17

Xiaokeca 1.7 389.2+£25.8 15.9+5.4 16.6%6.6 28.6+5.3* 31.5+6.5* 26.7+6.2 20

3.5 367.5+12.8 18.1+7.8 26.7+8.2* 27.7+7.4* 30.2x7.1* 33.6£8.5* 18
Tolbutamide 0.3 397.0+20.7 14.1%+9.2 19.8%£7.2 18.9x9.5 31.2%+7.8* 40.8%6.0* 19

Drugs were administered per os (p.o.) once a day for 4 weeks.
*p <0.05: vs. control group by Student’s f-test. n : The number of observation. All data are means+S.E.M..

Table IV Effect of Ganlu-Xiaokeca on body weight changes in alloxan-diabetic mice.

Dose Body weight (g)
Groups (g/kg/day) before p.o. after p.o. n
1 2 3 4 5 (week)

Control 0 24.0+0.8 24.9+1.0 27.8x1.2 28.2x1.1 28.5+0.9 27.9+1.0 20
Ganlu- 0.8 24.5+0.9 24.2+1.6 27.0x2.0 28.4+1.3 30.7+1.5 31.9+2.0* 17
Xiaokeca 1.7 24.3+0.7 24.9+1.9 27.2+2.1 30.0+1.8 30.8+1.9 32.4%=1.2** 20
3.5 23.9%+1.0 24.5+£1.7 25.5+1.8 29.7+1.7 30.2+1.2 32.1%£1.8* 18

Tolbutamide 0.3 24.1£0.8 24.4+0.9 26.9+1.3 28.0+0.9 30.0%=0.7 29.1%0.9 19

Drugs were administered per os (p.o.) once a day for 4 weeks to the same mice in Table IIL.
*5<0.05, **p <0.01: vs. control group by Student’s 7-test. n : The number of observation. All data are
means+S.E.M..

Table V Liver glycogen levels in alloxan-diabetic mice
for 1 week after 4 week-application of Ganlu-Xiaokeca.

TuaXxHroERKEe7 2 2Hy, GX. X% 208, 1.7,
3.5 g/kg K tr Tolbutamide 0.3 g/kg # 1 A 1 [a], thiki&

Fio GEREEIES L, S50 LERERE S, Grous e o) g e
TR 58T & 544 1, 2, 3, 4 BERY, BEKT Control 9 2 7840.25 20
1B IR T T L, % o RS T Wk 2 3B K Canlu 08 sa1s00r 17
LU KRB WE L 72, ZOMRIIERE 2B%D> L8 Xiaokeca 1.7 3.69+0.26* 20
#HEN, BRHHMIERT I TEH S EBL 3.5 4.09+0.35* 18
2o FEIZ, 3.5 g/kg BEBOMRIZEGH TR 1BMD Tolbutamide 0.3 2.1140.33 19

Feie L7, 17 g/kg BT 3, ARBICHETH -
FARE, BB ERTE B L L 22, 08.g/kg B SR
CHEEBLERIB RSN L H - 72, —7, Tolbutamide ¢

*p<0.05: vs. control group by Student’s #-test. n : The
number of observation. All data are means+S.E.M.. The
same mice in Table III were used.

ERIZ 4 B%IZ BB L, #5/RTHIFRL 2 (Table
I1I), :

4. REBERIRSICL DMERKBY 7 AOFEEMER
B3 rFELeT 2 e, BER s RS 1, 2,
3, 4, 5B EFNFNRE R HIEL, ZoBRE 85
L7, Table IV iRt & 512, G.X. 7 4 AE# A5 1%
NEREHRE LT, GX BGHOREIT T L ol
okl 72, 22 i GX IZIZBERE <7 2 DK
BEOHLEH LT 2MEDGHE L ERL TS, L

L, Tolbutamide {Zix = DfEMIZ A SN - 72,
5. REBEFHXSICL ZHFS ) O—F 2nEIMER

ZOEBRTLERS 4 LR 2% HYy, EBRKRT
Bl i RTogry ERL CFB2MmL 7)) a—5>
‘ErWEL, GX RS TLE, B a—7>
BIIAHREL L AHEIZHIML /2 (Table V), £33
13 3.5 g/kg B 5BEH L 58 <, Tolbutamide #5-#IZ X
&l ALz,

6. FERIR YV ADTHEREICX T S IEEIER

Tua XY ogiREe 2 20 LR 2 BRSO, T RER
G.X.35¢g/kg RUHRAKE 1 H 1[0 2 ARERL T, #
O#5 70, BEO#RES» L 2EHZICeY 2% 125



HEHEFC L 27 v X MERIT~ 7 A0 MBETBIER 197

600 Alioxan-diabetic mice
© Control
5 500 ® G.X. 3.5 g/kg/day, p.o.
o
E
T 400}
@
—~ *
3
g 300 .
32
(0]
B 200t
% ok
L
A
0 [ L A 1 —d
0 60 120 180
Time (min})

Fig. 1 Effect of. Ganlu-Xiaokeca (G.X.) on the glucose
tolerance in alloxan - diabetic mice. G.X.{closed) was
administered to the diabetic mice at a dose of 3.5 g/kg/
day (p.o.) during 2 weeks. The mice were fasted for 12
hours and injected with a glucose solution (i.p., 2 g7kg)
for a glucose tolerance test.

i o S 0 CHRERAIRSE & 0 $RIM L, Bl 2 B L 72,
COmMEHER 2> ba—LEk LT, &L AN
Az Glucose 2.0 g/kg ##%45-L 30, 60, 120, 180 544
ICIBEEZ BE L, WEREE L AT L Ao,

WEBEO MAEHEIT 60, 120, 180 ZF Bl v d B
IR, AEEFRLN, ORI, HEREeT
ZICGX. #EHMBET L ik ), MEERS % I0H
L, W¥EREEZHRT L2 RT3 (Fig. 1),

GX. [2HERW (BHFOMBREIIHESG) nBFICL (R
LNBMEDWEE, %K, ZWRZL CEROEE L B,
BELU R % B - L CHFERISE S e A REEAEA T
B, AIFFEERICL Y, GXAIERB <7 2L T
BO RO 4 ARMER RS T 5 & BEF L INEE TR 2R
T eI NIz, EE 7 K L T RS
LTHHBemEFRERL 2N LI LA TS
72,

GX. DRMEREEIC L - C, ¥R~ 7 ADRER

MEEEL OBAL, HRECLAZEKEDRD EHHT S
CEDTRBTER, &5, GX. ORMEREESIC LY,
WERIG =7 ZDF 7)) 2— > ORI R Tk i
LHLICTE R, BT, THERES SCET 5 2 S
IAOTFHEMRLIMFTE L Z L &R Y. ZOHRIC
&0, GX. PHERK =T R BT At dET AL
DEWRT B EHTET,

PUtz3rs s, GXOIRBENCRAI 52 &I
&0, BEREOIGELZ T T CPRICOEMTH 5 L&
WTED,

i 3

AR RHEIT, B ILEREERC IR SR o
RBICHES, ANIEREE, SBE L KR L
REE, WHL-Z kb, T, ARLET K
B2 N2 B EE D AFERF R BRI IR C B L F
D
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