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[ E1BH: FHAHXERBYMNSTZEAELBEARNBELERRALEENS. H
B MBEHASTZHAERRERAAREE REXANARM>BESEE HXERRS AR
BRA., Ak —E¥A. EESIwE. AL . REK. RS XM SOD £, HR: #EF
REYEREESRBRKSTZ A OB AR OB HELALES AHEABRY T2 0.
Bit: HEXEFRBMYBIRHRY X W2 WK EMKME.

X, WHEH: H|EEREK;, BOREIR, BRIE

hESHEE: R151.41

2% (Rubus Suavissimus S. Lee) BBl &
HTRM—FEHERELR, ARE OHF~HEY.
FERBEUEMEMHAREKA BEFEEFERILE .
FEmEFMEIrERAEIR RN EERBEEK
HMEASHWR RITFRRE. #MHREHRH EERL T
XKE, NLZLEZ8TFHK (rubusoside) B Hi B 4 B M A
BRESEAMAMN ZHR D B RMRETERSE
W B4 BT A B 5T R AT B 2% K BB R K IE % /) B I BE
K FERERN 18. 47 % KX /NRRREREHAE
B HER . H R —ERRE DS T EER A5
REKER L. # PR RMRTRIEY S STZ
15 100 ¥ K B 1t 6 . i A A8 B R iR, 3 3 VR AL
HITEHW .

1T & B F &
1.1 ##
1.1.1 #Z5%. F2X (Rubus Suavissimus S. Lee)

BE B ALFEFHERAFRIEY,

1.1.2 zh¥y. HEHERBF/DNR.KER(35.40+
2.79) g;HEHE SD KR AE (214. 381+26.02) g(ilg
FTLEEENKR¥IYEFZE.EBIES . EHFH

R B . 2002-09-23
ELHA: LETHRERBREL KT E (No. 003912074)
EEHA BRFAQ76—), &, B+

XEERIRAD A XEES.0512—7955(2003)01-0029— 05

02-22-1),

1.1.3 #Z55h: #IRIEHE K, (streptozotocin,STZ,
Sigma A ® = &) . FEMER A GEBMEZ UK R, B8
HZEE D MIER AR . B b =88 .8 E A &R
Bl AN EMEAEERNEAANEWA LERR4E
¥ £ R BF 5% 7 SOD.NO 4 B (NOS).NO. 7, &
(LD) . FLBR B S B3 F1 MDA MEF 2l il &M T
BRERAEYIERRIGERSESERSEANE
W8 gAY s R BERRT

1.1.4 4428 : 721 et 606t . WH-85 &g
BEASV.EEEXNHLOYL.RE-52 BIFERHHE L X.
HiRKERMEXIKFEE O

1.2 Ak

1.2.1 #HERBEBYMHERR: EEBRIHEIN
MEEHE .M SSU R . BLEEL.FE. LE
WHGEIS A servage M (E : ETHE=4: D&
EH. RS RE T0OCIHEHBAM T MEFHFEE
"BERY.

1.2.2 BEXEFRAENTE: EFHEERGER
MEEER 10 h J5,. 3 190 mg/kg A BB BT 5 pH
4L.SHITFEREMPBREHR M STZHEHE. 96h 5. B
Bk M, W E 25 ) 6 h J5 Y2 I i e A, B BE (A
KTF 15. 00 mmol/L #/p R A REIGERT /DR . R
EMRB /DR 448, 8H8 H, i8NG .,
EFEAMPFRBRTBA. HEmBEERNF 1.5
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mmol/L, Rt —HIEFXTBA., . PHEAE
4] 4y F# 300,200, 100 mg/(kg « ) & # F it
XEERY . EEET 2w, AN —mpE. RiE
PEMmMEN R REELTI, EFEREFEHNE.

1.2.3 STZ KRERMWERISH: EFEEHE
SD kB 25 & 10 h 5, 60 mg/kg NI B K ES
pPH 4.5 BT EME R BECHI A STZ HE#. 96 h J5,
B#bkR M, W ERE 6 h 5 A9 2 1 I % (8 . B i 5
{5 KF 15. 00 mmol/L M KR I RAEMERBE KR,
BB 0 PR R K BUBE B4y O PR ME X BB 4H R BE R IGTT
AMEFXEREBYA AR OLFEER/INTF 0.6
mmol/L; B —HEEXTEH., FREXTEAMIE
WHEG AT K, R RIGITHE 100 mg/ (kg -
DEF.HXZEBWAHK 300 mg/ (kg - DN EHE
B 3w, BRAMMME—K,3w /G 4LFEH i 7
FFAE & 1845 .

1.2.4 IBFEE. NEHERE.HH=E.HE
B¥ . 5 2. NO, NOS, SOD. LD, 1 3 & i & &
(LD EME. RSEEWEH LBFE— AR
BB . AFARENTRESEY . TERES
Git¥ABER cts BR AMNERZ  BE.

2 & B 5 5 W
2.1 WMFEFBEINME B RE MR
MEEREBY&E .+ . K EP 300,200,100 mg/
(kg « ) ZFpFIEXT STZ B0 M /) B A B i B3k
RES/PREELRCWERLE 1 MA 1,
Table 1

concentration in diabetic mice (n=8)

Effect of rubusoside on serum glucose

Initial After one week After two weeks
A
(mmol/L) 8lucose (% glucose (%)

Normal B RN fos0
Control 2 64.-%90:t 2 45.-6977:t 2 53-.7183:t
A RTL I S
dow ™ T BN st PUE s
e 0T TS s B s

*P<C0. 05, *P<<0. 01 compared with control
R1EBRMEABHFXRERY AR EHE
i %% . =5 57 B 68 B 3 W il b, ob ) B B 1 B OR A A
HAREE,ME, A EEREE &R A KA
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Fig. 1 Effect of rubusoside on body
weight in diabetic rats

2.2 HERENOXSTZHEmDEXRLAFRTE
makm

R STZ BE b/ MR LR, RIIE T X
ERYHERAE. TR . RINHTER, X
STZH SD ARE MMM HATTHEERR. 4
BERE2).HEH 1w 2wH3Iw/E . HEXEER
120 K BB I b (B &R R B 3 S I T FR 1 X BB 41, B&
PEWE BE 43 B2k 23.02%.19. 74 % 1 27.06% , B R
B 300 mg/(kg + DR ERBYURBEAE RN E
MEBESCE . TMPEER—FXT 1 BMERB A BB
BRI BRNZI Y, AT STZ B & Mk B e m
VR RFABE.

Table 2

concentration in diabetic rats induced by STZ (»=8)

Effect of rubusoside on serum glucose

Serum glucose ( mmol/L)

Group Initial One week “’,I;‘:fs 32;&2
Control 2 53' . 6520:t 2 62' . 6090:11 2 63- . 9356:1: ? 51. . 650O:t
Normal R I S N b
Phenformin 252. .0937j: 263..77961 276.0975i 23é_6708i
Rubusoside 251'.2701:*: 2(5) 2523: 2}3 (;.';;t 185 ig&t

b P<Z0. 01 compared with control

2.3 EMFZEBEEUX STZ 6 4% X R i B 4 i
ok A0

1t 7 B T = B A0 AH 1B B R S BR AR by A 9 #
GatrEliEh. RIGRER . 5XRAMKL .8
F R Y A B B M B K 1l 3% RH AR S B, X i 3K
HW=MEE —ENEIEER, #BRMRRRZERY
xt STZH B MM RKRREEMAEER. SR
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BYTmMERBYIERLEEESR.

Table 3 Effect of rubusoside on serum triglyceride,
cholesterol in diabetic rats(»=8)

Serum triglyceride  Serum cholesterol

Group (mmol/L) (mmol/L)
Control 0.93+0. 45 1.7810. 24
Normal 0.81+£0.16 1.2540.28
Phenformin 0.92+0. 06 1. 43%0. 28°
Rubusoside 0.77+0. 06 1.431£0.27°

* P<C0. 05 compared with control

2.4 FHEFERIMTSTZHEMBXERRERS
§ $:0b A0

] o

Serum fructosamine
(mmol DMF/L)
> @

Control Rubusoeside Nurmal Phenformin

Group

Fig. 2 Effect of rubusoside on serum
fructosamine in diabetic rats

BEOERBEREP SR ERBREREAL R,
Pt MR EBEEMSEA B 3 w MK ; R
BERMXPHEBESEAERERNEEY LS
Af Bz B 3% A WAL I 3R A KEE L 3B T
TERRABROREERAME 2, #HEFHAMKR
VEREME TR RBA, BRR 5% BAMKES
i+ 2B X (P>0. 05) , {H 5 AF DL #f & K 41 il 3% SR bk
BARFHEAETREABE RIMHEZRERYEHNR
MRS E B EER B M Re it — B R 7.

2.5 FHFXHEB STZ % M #5X B 5 S &
BREM(DH)EHE.LD R ERSRAOKE

Table 4 Effect of rubusoside on LD, LDH of serum

and liver glycogen in diabetic rats (n=28)

Group cmma] /L> (IIBBE) Lw(e;/%lgocg e
Control 6.49+40.72  4303.03+104.97  1.1640.18
Normal 6.15£0.42  3563.64+358.14 1. 66=0. 14
Phenformin 6.914+1.37  4460.294300.50  1.5540. 30°
Rubusoside 7.0140.91  4236.36£601.61  1.3540.15

b P<C0. 01 compared with control

RAGERER - HERRERYXT STZ BE mbk
KEBMm#&E LD &% LDH MEH R EHEHE W,
Rt xR RB AR . RAMERRRY
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FARBEL R R LA RERS &/
KREEmbk. FEHRAABRFHBESEREERT
PRt B8 4 L X 5 o 0 R A 48 P TR S B Ok BE
mFEE LR ESF RS .
2.6 FHFRBPEV X STZ X8 M X R M 3 NO
1 NOS ¥

Table 5 Effect of rubusoside on serum NO and NOS

in diabetic rats(n=28)

Serum NO Serum NOS

Group

(pmol /L) (U/mb)
Control 22.22+4.81 31.64%£2.48
Normal 21.30+3. 30 26.75%1.95
Phenformin 18.02+0. 54 30.9514. 26
Rubusoside 19.67+3.11 30.3242.91

HERRIEX . ARBETFIIEESE AR
HMGNOS) Rk, #H M E 4 M NO, i NO 4 =
BB RN P REEERS . XS ER EEH
RE 3w /g M3k NO & &1 NOS 1&# 5 3t B8
HAAL W ERENER BHERAOEH . HiL, &
REERYX NOS-NO A Z R BFAARNEFEIMEHAL
wHE—FHI.

2.7 HERRBRIMX STZH S MmMBEARMEINA
£ SOD EEHI® I
Table 6 Effect of rubusoside on SOD of serum and

tissue in diabetic rats(»=38)

Serum SOD Liver SOD Pancrea SOD

Group (U/L) (NU/mg Prot) (NU/mg Prot)
Control 125.59+12.47 121.83+7.91 140.34+11.60
Normal 131.78+24.60 134.781+8.08 159.09+20.22

142.514+20. 14 137. 39+ 18.52°172. 57+ 24. 74°
143.04+24. 13 142. 27£19. 02* 145.67+21.13

Phenformin

Rubusoside

* P<C0. 05,°P<C0. 01 compared with control

SOD MIEMELSHETETHEEEEN
fEH,.EERBEABEFARE.RIFPAKR R TR
. 6 BEn, SN BAML, MIEEEAM K
SODEHEEEHER.BE LA MAY; FR
SOD WGt S MAMAL EEFAR . BEHK
ERBYEE 3w BEX STZHEmMBEXKRER A
HE, FEEERFXROEARGAE —EWIEE
e .
2.8 WMERRIEMASTZHEMBEARFELRS
pY: ok A

W 3 R, AN RARS XS &8N 36. 07
+3.62(pmol/L) , FH X ERE YA FTE N 53. 24+
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13. 71 (pmol/L) . B E & FHENBAHA P
0.01)., ZERER,HXERYEEMBEYLHZ —
A EERGE S BB RN TR TR,
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Insulin content (pmol/L)

o

Control Rubuscside Normal Phenformin
Group
Fig. 3 Effect of rubusoside on insulin secretion
in diabetic rats
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B, EH 2R R BB REK IE % /N B vE K 7  BERE R K
18. 47%;; XM /NRMERERFHEWMHIIEM . HR
—EMRE MR ML EER L BE AR
— SR EHRXRRIYXT STZ B E /D BRWE
R Mk B KR 300 mg/(kg » d); ZEHEB 1 w.2w
3w EHMRRRIYM STZ BE B X R A EE
¥EOR B4y Bk 23. 02%.19. 74% F1 27. 06%;3 w
J& BARFHIRE R BUY A M1 3K R ¥ B K ¥ 5 BH A
HAXKIt¥FER BFETRMOBE BFRMEXER
1R By R i BE B A8 E T — 20 R L Ak, El
FERBRYGEIA B b B K fn 3 A8 BE 8 X &, X 3K
HM=BUAE —ENEEER . BT L, RXER
B xt STZ B ¥k K Rl e RS R A — E /A
THEA-

S5MHEEBAML, #HEFELHMK SOD HER
RAHEE THEMNBYA AR A S BHE R
SOD WEHESHEM BAMLBEEA . MXKER
SIFTAIMPE NO SBRMNOSHEEEHER . BHARE
R ad AT R ENMFZEREGTH BB LL EE
REVAIMZEX STZ Bm b X R EILsES
BAE—EMERIER NI EERRFNH*—F KR
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BB EMIER, XK NOS-NO A REAFRE
MEEHETHE SR, HRTRRYT STZ K
B AR LD S8 LDH MIEHREHEMNE
ma] , ) B X A B DRt G B B RS e BRI BRI IR R
1 a0 38 7 W 0 G B 1 158 A0 3% hn B R R S B Ok B
M. MIHXERBYABRSENSERE St
BT AT R MR RS R MBS
B 4r W AT 45 A3 8 i ) OB B K A 4 0 Ok RE AR
I, AT RE R BN R ML G 2 —.

AN 80 FERWMAE RIMA— T Fr R F,
RS HEEFHEY EEREEAN A MEAERNE
HEMEEEE ST K, E N EEY
300 1, ABFR B HM R RIREY R b K
ot 4, T B RN O BE AR K T IRR A2 S
BY HAHHRERBYEN —FHERBFARY P
HIRHBRRIR T R BB —EWFF EN HMNE.
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EFFECT OF RUBUSOSIDE EXTRACTS ON HYPERGLYCEMIC
RATS INDUCED BY STREPTOZOTOCIN

TIAN Cui-ping, QU Wei-jing, SUN Bin, LI Ming-juan, WANG Hong, HUNG Xiao-qing
(School of Life Science, East China Normal University,Shanghai 200062 ,China )

[Abstract] Objective;: To study the anti-hyperglycemic effect of rubusoside on diabetic rats induced
by streptozotocin (STZ)and its mechanism . Methods . Thg STZ-induced diabetic rats were dived into
three groups and were given (ig.) saline, rubusoside and Phenformin respectively once a day. After three
weeks, the levels of serum glucose, fructosamine, insulin,SOD were assayed. Results: Rubusoside could
reduce the level of serum glucose significantly, enhance the ability of anti-oxidation and stimulate the
secretion of insulin in STZ-induced diabetic rats. Conclusion: The action of rubusoside on secretion of

insulin can be explained for the anti-hyperglycemic effect.

Key words: rubusoside extraction; streptozotocin; hyperglycemic rat; Insulin
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