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B R AS A Rby XPREIRAGIGTT AR WL, DLEEARAAC R R (STZ) 55 BOBE R /)N BRABE B bR, 2R 58
SPT T NS A Rby XPHEPRA /N RCCE R IR R N e 2 2890 1 e e Sl AL RE Ty T 9 408 P 0T /0 B 2t R e
HIE Sk , NS 2 HE Rby JE 18 45 25 14 d JE RO /0 R A AR 35 9 R I 7R T (P < 0..01) oA s 4 Oy 30
mg - kg T M AS BT Rby, B EAF IR A S BT Rb, MR 5 B PRI 17T 25 1 IR — Y SUIAR L.
X/ LT P SIEE EE (TC) = Hth (TG) B Jiis 38 (INS) Y5 H I A B, A S 21 Rb, ZEREARME IR/ B
v FE RIS o R A5 2% 55 kD T A AT S 38 9 5 40 T, C b 3R 0 30 mg - kg ™' i A S BT Rb, AT AT )7
B A WURTF AR TR — W XUNK. X/ BT AL HLRE R 0 B3R W], NS 121 Rby 7E 4 bl b /) BT
A AT (SOD) % J 75 T HAT 25 AT, [l i R LA 8 ARORE D /) BRI 3 H PV 18 (MDA 1 35 8, 3 X T
PRI /N BRI P B A BE ) N I SR 1) e e BT BB 3L
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Effects of Ginsenoside Rb, on Antihyperglycemia and
Antioxidation in Diabetic Mice

MENG Fanli"*, SU Xiaotian’, ZHENG Yinan'
(1 College of Chinese Medicinal Materials, Jilin Agricultural University, Changchun 130021, China;
2 Liaoning Agricultural College, Yingkou 115009, China)

Abstract:In order to investigate the role of ginsenoside Rb; in the therapy of diabetes and its mecha-
nisms, the streptozocin-induced diabetic mice model was constructed and the effects of ginsenoside Rb,
on serum glucose, serum lipid, insulin and antioxidative indices were systematically studied. The detec-
tion of fasting blood glucose levels indicated that 14 d treatment with ginsenoside Rb; via intragastric ad-
ministration had a significant (P <0.01 ) hypoglycemic activity on diabetic mice and the concentration of
30 mg - kg~ had more effective therapy results, which was equivalent to that of diabetic medicine met-
formin hydrochloride. The effects of ginsenoside Rb, on serum total cholesterol (TC) , glycerin trimyr-
istate (TG) and insulin(INS) were analyzed and the results showed that the Rb, had a significant regula-
tory function to decrease the concentration of serum lipid, which increased that of insulin in diabetic
mice. The dose of 30 mg + kg ~' Rb, was more effective than that of metformin hydrochloride. The antiox-
dative effects of Rb; were evaluated and the results illustrated that the activity of superoxide dismutase

(SOD) had greatly increased, while the content of malonaldehyde ( MDA) had obviously decreased in
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diabetic mice after the treatment of Rb,, which was significant in improving the antioxdative ability and

relieving diabetic complication.

Key words: ginsenoside Rb, ; antihyperglycemia; reduction of serum lipid ; antioxidation; mice

W DRI 2 Sl MBIk N 2 fekt R 1) B DR A 1 0 2
—. WE PR IE A 0 BRI Sy JBR 5 3R 4 0T SR X AN
R, HETTS A ve IE AR AR , 22 B8 I A A R A
ZAL, RN I3 IR [E B (Total cholesterol , TC) | =
P8 H 3 ( Glycerin Trimyristate, TG ) 3 55 (19 & Il B8 i
OB DRARG T 2 S i W DR R S8 18 ik — 2
AR A I 2 B 3 1Y e I S SO
PUAAAMATLRE R3S s OB PR I K i A9 i S R
T 4 w5 A P9 8 4 A ) 5 A6 1 ( Superoxide  dis-
mutase, SOD) {35 7 DL K AR 9 i ( Malonalde-
hyde, MDA ) % 5% ff 4 % HLR BT EAL RE 1 19 &L
ER R, R AT 45 R B 25
AR L K &% 2K (Insulin, INS) BT B AA —
SERYITR ANad, T 2 2 1y K30 48 1 ik
T 25 RIAE S B0 BE 2R R 20
PRt , F 25 28 IR FH /IS ELRE SR B & JE VR I 1Y 4%
25y, ) = 2 PR ) A W PR 6 T T3 T A T 5
EETE

ANZJE T IMBHE Y, & A 2 F kY s )
RIS 53 PNE IR KN &R INA . QYL & L VA
J7 AR AR R TR A B AR A S
LY FERTZ— IR EKRAAS BEH ASE
# Re.Rh, \Re Rg, \Rg, .Rgy \Rb, LIS CK 7EHIR I
WRIT TR —E TR N
FERM], NS AT Rby X U 48008 E 75 - 1) B PR /)
Bl LA R AR AR v W T A . A BF S 0L R G
Br ANZ 24 Rb, 78[5 U | 1A A A4 3 ILAA BT 46
ALRE DT T HIAE T, 9 NS 4T Rby T B JR I K
HIFRAERIRT AR B TR
1 HRSE
1.1 {ZZm

NS AT Rby Wl AR PR BB 27 B RAR 24
WA 2 W 5% % W K, 5T 6 2 B0R 95 % 5 4 Ik A R
(STZ) 3% [ Sigma 23 5] Wy 3K, I IS L 0. 1 mol -
L' pH4. 4 FPREIR — Ry i 28 sl e T TR o 43
BN 1% 1) STZ TR #5TR — HBUIR ( Metformin ) 2y
IR ZE A BRI 77
1.2 Xz

MGT 5 25 T 8 T R LN B

TEARER IR EE S5 PSR 18, R EF R KR
Yy EEE (23 £2)°C, YR 60% ~70% F1 12 h S8/
12 h JEwE. 590 A S W e TS 3 AT P vk T Y
FIIEH .

1.3 RKEH*

HEPE WIS BEAIL A2, 43 W IEH 2H (10 1) FinfE
AL (90 H). IEH 41/ Bl — B R R R, H
TESTIR b, WA T AL, 2 R Maivi %1 07 0k, 1R
Fem a4 )G, /N EES R 12 b, FEH] STZ 335 &M R
93 [ o3 B/ N BUACT B 75 myg - kg ™ SR 2 d B TR
STZ; {358 STZ 1 JJa 458 1 % (12 h) , WRFRR &/
FRMARE , 28 B Pk B3k 7.8 ~ 18.0 mmol - L' B K
BEPR /N, T30 1. B PR /N B3 B 4 4 (R
10 H)  BERRIZ] 25 mg - kg ™' £h R — B SUIAL B4 |
15 mg - kg_1 Rb, Zb3E 2 F1 30 mg - kg™' Rb, 4k 3
2. Ab PRI IA) /N BRAE L1 A ikt b BRA 4 H 1
T 8005 VEE 45245 1 IR, 45 2050 i e /DN BRAAR T it
ThHESEHE E 28 d s ERIALRN IE B 4L SRR 2508
TKHR.

1.4 ZamESENE

TEIREE S 0,14 .28 K, B41/NREE B AEEK 12
h 5 IS B ER#R KR LT, BT e A S
S MR 75
1.5 [nfg.INS.SOD #1 MDA & EilE

55 28 RARE MBI 5 J5 , HRHE i Jik R 30/ BUPe
A I, V3 3 Ak AE /0N BRI AR A TR 1 B O AL
3 000 r/min&.0> 15 min )5, R _ERFWRINKE , 6 - 70
C LA FARAE, T INS, TC TG, SOD il MDA
.

I3 A TC A TG & il , 4% At mt b AL e 2
I PRI A BR 2 &) TC A1 TG 87 & Ui I 45 4714
1E.

M3 INS e, e M g2 S & A
FRLZ% w) INS 250 G U W 5 A T4 A4

I3 H SOD i MDA 5 i 2 , #e Bk s AL Ak B
Z&llfs IR 704G BRZS 7] SOD i1 MDA R 31 &5 10 B - 1k
TTHRAE.

1.6 ZitHh
I AR R SPSS 17. 0 B b 3, i 50 Ecis
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il % = SE 3R, 22 4118 2 8 AR F I 3R 5 22
O3Mr, Turkey ™ s 1 pEAT 20 W] 22 5% B E PRI SR, P <
0.05 F/R 225 3, P <0.01 F/R 2257 .

2 ZER545H

A 2% Rb, X M HM
MR AIUEN, EEH NS 24T Rb, JEF 14
d 5, AZRH Rb, 2RISR R — F XU /) B A I
e FiE 2 R R, HerP LA 30 mg - kg T AB A Rb,

2.1

AL B A A A v BE A 15, 14 mmol - L7 BEARE] T
10. 74 mmol « L™" JFLRRMEACR 5 $h W2 — F XSUILAb 3
HHIT, TS TR /0 S PR I AT R 4 A s PR 7K F 5
MAZ A Rb; JEZEE 28 d KALBHAL/N S LB
VR 2 TR T LRI R 30 mg - kg T ASIEAT
Rb, 75 [ M7 T AT SEAFASOCR , Lm0 5 1
FPERIR N SUIEEAAN 2. 235 K% , 75 STZ i
SRR RS/ B P, S 30 mg - kg T IOAS:
A Rby HA RLUAFAY R R .

®1 ASEH Rb, MERFNMRERMENZME"

Tab.1 Effects of ginsenoside Rb, on concentration of fasting blood glucose in diabetic mice

4151 R/ cCHLHE) o/ (mmol - L 1)
(mg - kg™") EUDN 514 K 08 K
IEH 4] 5.43£0.55 5.28 £0.52 5.72+0.48
Bl 15.94 £0.76°% 17.72 £0.92%% 18.92 +0.71 4%
BT Rb, 41 15 14.36 £0.84°% 12.04 £2.0354 ¥ 8.90 +1. 80 **
30 15.14 £0.99°% 10.74 £1. 1554 6.53 +2.49°
FhER — H XU 25 14.61 +1.58" 10.48 +1.09%2 " 6.06 +0.96 "

1) n=10, A FPHEAHx+SE, A TR EFHAMLEFZE(P<0.05), AAFTREFHMEF AL E(P<0.01); %+ 7
ForE R AR L £ FMR B Z (P <0.01) ;#7Fo 3 F = W AUINZARIL £ F 2 2 (P <0.05) ; Turkey’s i%.

2.2 AZE#H Rb, XSRS

WEFE B, e B AR AT D5 SO0 PR v /)N BRI 3
H) TC F TG vk B 1 35 Tt , 23 il ik 2] 4. 42 Fn
3.27 mmol + L™'(2). XA T 28 d YAS R
1 Rby 1697 )5, MG Y TC F1 TG 7K1 & 35 FEAIK
(P <0.01). IIBTFRCIKTE 4 30 mg - kg ™' (1

NS AT Rby BAT 94 (9 e LA 76 T, VA7 A0R
FCER TR R R OUIK, S R AE AR L TC 5 T
BEM TR LA T ACR (P <0.01). J2,
B Rb, 761897 STZ 5 S AR R /N BUES IS
I T LA B A AR, b ) 30 mg -+ kg ™!
(9 NS 5575 Rb, BEBRAICREAT-

#2 ASEH Rb, 3HERFN R MASTER R K FHHME

Tab.2 Effects of ginsenoside Rb; on serum lipid and insulin concentration in diabetic mice

21 51 2i)iE/ (mg - kg™')  ¢(TC)/(mmol - L™") ¢(TG)/(mmol - L") INS7KF/(mU - L")
IEH 4 0 1.96 +0.55 0.80 +0.07 24.77 +1.35
LTI 0 4.42 £0.37%° 3.27 +0.84%% 9.12 +0.28%%
ANZ B Rb, 4 15 2.03 +£0.54™ 1.27 £0.16%™ 19.18 £1.034™
30 1.52+£0.27 " 0.69 +0.08™ 22.17£0.97™*
EN et A 25 2.42+0.63%™ 0.92 +0.12%™ 18.45 £2.5244

1) n=10, A ¥ #EH x+SE, AT EFHMMLEZFRZ(P<0.05), AAFTFEFHAMLLEFHREE(P<0.01); % 57
Fo R AR 2 F M B H (P <0.01) ;# T A= 8 = F AURLAARL £ 5 B FH (P <0.05) #H7An 308 — F SURLLAR L £ 4 2

#(P<0.01); Turkey’s .

ASEH Rb, MFFREBEEENFTMN
H128 2 AJ 0L, e PR BRI P A INS 23 W8 B
BAE9. 12 mU - LY, @ F T 155 /N Rl 5
1) INS &4 (P <0.01). SEIRIHAH L, X B 25 T
15 F130 mg - kg™ I A S AT Rb, Y75 9 BT
M 2SR INS K AP 2 2 32 (P < 0.05) , 43 ik 2
19. 18 #122.17 mU - L™ /K F, H. 30 mg - kg ™' ¥

2.3

AZ A Rby VAT RO TEhm — H UK.
2.4 ASE% Rb, xtiE s SOD jFf4F1 MDA &
EH
X I3 SOD 3% S TR (3 3) IR/
BRI P 4 SOD 5 M B K TIE# 41 (P <0.01) ;
SRR 2 AR H, R 15 R 30 mg - kg T FIEA S
A Rby 45 TIRY7 5, /N RS H iy SOD 3 4 I 3%
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28 (P <0.01) FFHIE 30 mg - kg™ FIEAS
H Rby HATEAF AR HOR , 25 SOD 3 15 J7 1
LT R DI (P <0.05). X ifi 7 it MDA
B RN s (32 3) - EIATAR 1L, 2R MR — H
WO B ARCHRE PR3 /)N BRLIEL 5 P A MDA 5 i JC ] f £
F i AS 1 Rb, ZEFER MDA J5 i SA7 W 1 1
JA(P <0.01). Hrp AZ ¥ Rb; 30 mg - kg ™' 211k
R — U 21 3% B0 i A S 1 B AR 35 (P <
0.01). Lk E&5REZW, NS A 30 mg - kg™ 41X
STZ Jir i 5 OBl b /N BB AU RE D 33, AT T
KPR DI 3k — 25 K ek B i 1A

#3 ASEH Rb, XM Ft SOD iF{#0 MDA & RAIH M

Tab.3  Effects of ginsenoside Rb; on SOD activity and

MDA concentration in serum

w5 e/ SOD g/ ¢(MDA)/
(mg-kg™) (U-mL™")  (nmol-mL7")

ERY 0 310.39 £32.13 6.04 +1.38

PRI 0 266.20 £21.45%% 11.00 £1.49%4%

ASBTFRb, 4 15 290.56 £32.04%7 7.73 +0.71 """
30 317.51 £21.62°% 6.11 £1.52""*

HBRZWXMmA 25 301.03 £20.94™  9.61£1.36
D)n=10, % ¥ 334 x +SE, A R A EF AL £} 2
F#(P<0.05) , AAFAEF AR 2 FHREFE(P<0.01);
ook AR AN ZAAR L £ AR 2 E (P <0.01) ;# T iR = F
SARZAAR G £ 5 B35 (P <0.05) ; ## 7 Fo 25 B = F AN A48

b £ F 2% Turkey’ s k.

3 g

DR R TR AP AT 1m0 ML A, O 02 5 SOk
VRIEH: A B R 2 — 2 T IR 7o
195 LR & 5 S50 3 3 Ik AL A0 0L 9 e 28, 0 v 5|
KA PR AL , X e Z B (T0% ~80% ) H IR
B E ) B R RO AR LK R i AR AL L IBE
PR (CM) AR A% BENE 8 11 (VLDL) (IR B I 2 1
(LDL) Firesg 2 B AR & 1 (HDL)4 28, i fig & (AR B
b R E B AL AT LDL A4 S8 A0 SURCME B i 55 02
DLRIRR A SR R B IR AR A Y RS L T B
P B AR LA S KAE AL, BRIt il B 7K T 1
FAEAER R M IR T PRI TR AR — ok
Wi, BRI T B AR A QI 5 W R B TC R TG T
HDL JK-F[#{f% \LDL Jhisi , i # TG \LDL M 5l ik
SR REREALIE B Al 2 IR, i)t LDL 9 T e 2 O
JULREZE ) fGs B X1, 17 HDL DK 1 J& 38 b T 1Y
UL I s B 2 T, e A2 D R IR A TR

P, NS BAF Rb, XF 08 5 40 B 19 o0 Ak A3 — 5 RO A ik
VEFN s iE— 25 20 Bos , NS A Rb, 0] LA AL
WO 2ok S Ak W) il 3 B ) TS 2 R 42 (PPAR, ) |
CCAAT #98 F45 5 8 1 o (C/EBP,) M ZjHifs iz
-4 (GLUT-4) (3235, IR HE 1 g 15 R 0 4 %5
WG s Nt NS 2 Rby & Rb, 92 5
TR ARBI R B S B AF Rby %P RS /D L2
2528 d J5, [filiEH TC Al TG )5 & 0 BRI, it
eI, N2 AT Rby 1] GEAE K& I0U% A1 I g 1o 72 rh L
A5 NS RBAT Rb, R EFEHLSE.

JR S 2 iR S 1) B AN My R B R, AR
IWE R BE 5 T R AT F, IE 5 1 00 T 3l
Ik Tk 85 2R R (A ML A A A KT BB A 4
TE—FE 7K. STZ R £ 1 Hb B IR R 5 B 21
i, LA R 5 2520 b T AR S R B, NS
A Rb, i 248 S B s B 8 /)N BRI 3 H i R R
TR, AR ZH 7 /i3 A9 5t & B Rb, B K
Zfit STZ X B 1B 55 A0 M po 45040 . ol e A Do, A2
A Rb, ATREA BT B 155 40 i 9 Wk 2 A e 1 g 1
KO IRE. H TR A R 25 £k e — Y XUIR
A FRATL AR 3 2 1 2 2 4G W B A , UL P4
SELHL SN R 5 0E P R R TRD B 0 o TR A A S A
DR R PR A RN U XUNRAE He , NS BAT R R IR
FRYATT 77 T B A A [R) B 25 BALAR] , 3 EL A P 1B 5
FACFRA B R, B RS IR IR T 7
A A B AT 3K

AR N AR B E O 41 A E AT AR 5 Y A E AR
FH, Wb PR BB 3 B BT B AR AL RE T B 2 S SO0 R
I RAE B RN 2 —. B & B, SOD J&: i B 1A
WA B A E IR O, AEVLR T & Tl b
R A B g e )y T R AR E mE AR
T, Pt SOD (3 P15 15 S e 2 WL B3 48 1 i
JEATE AT EALRE 1. MDA & £ N A 107 R
BRI AR R, 5 R R AR LA A
EEam AR . O, MDA (8 B0 VR AR

B AR B 0 R B R A , 7R — R B T
Y SZ PG R L. AESE B I, NS 21T Rby X T
PE RO PRI/ B H SOD & M 1A B EE M,
FLAT LA SRR N MDA B 7K. T bR o e
VAR PR3 B AR A by S ey TR A R G SOD
TEER PR A BT RCE RN A B i T R, X T
fie 5 AZ A7 Rby, HATFER MDA 5 1 1997 80 K.
MZ, NS B AT Rb, 782 R HLIK SOD I M F B AR
MDA J5 T B A R 47 BIA4E A, 300 T 28 fif b DR s 78 o
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