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B E:. BE WO SO 2 U PRI K BRUFE SR I DG S i v RN L TR AR IR R T, R 7 b B SR VR TR PR I
Bl A3k Wistar MEME KRR CUSIRGIRINE SR 2 HJE, — WM ip 8ERIETE 2 (STZ) 30 mg/kg &R KR 2 WM R, 7d)5
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FARKII GK F G-6-Pase FENFIL. R SHBAMLL, HiidSER6e S EHIMATHIFEME (P<0.01), 5 GK itk (P<
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Effects of Rehmannia glutinosa oligosaccharides on activity and gene expression
of hepatic glycometabolic key enzymes in type 2 diabetic rats
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Abstract: Objective To investigate the pharmacological mechanism of Rehimannia glutinosa oligosaccharides (RGO) on the activity
and gene expression of hepatic glycometabolic key enzymes in type 2 diabetic rats. Methods Female Wistar rats were ip injected
with STZ (30 mg/kg) after fed with high lipid food for two months, then rats were divided into model, RGO low- and high-dose (100
and 200 mg/kg), and positive control groups. Rats were killed after they had been ig administered once daily for four weeks, the
content of the hepatic glycogen, the activity of GK and G-6-Pase were detected. Meanwhile, the gene expression of GK and G-6-Pase
were determined by RT-PCR. Results Comparing with model group, RGO could improve the content of the hepatic glycogen
(P<0.01) significantly, increase the activity (P<0.01) and gene expression (P<0.05) of GK, and reduce the activity (P<0.01) and gene
expression (P<0.05) of G-6-Pase. Conclusion RGO exerts its anti-diabetic pharmacological effect by ameliorating the activities and
gene expressions of hepatic glycometabolic key enzymes.
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Hby B SRR AT B DU S s e FEEIIR I B 3% (STZD 15
S URIHE PR R SR A BT, o 2 K B B K
SRS BRI BIA QI A et 1 T A SEIR AT o it 3
SEWERT STZ SOWE /R K SRR ) 22 HRL I i34
JICAHOCHLR, DA 7~ B S S X5 2 R0 PR 11
YE ML
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1.1 @5

H S SR (DUZERE S 60%. —Hif by 20%, H4%
h OB B ORI, 25 ZE DX 22 B B I R 24 S
e, STZ (Hit'5 S8050), WA K Solarbio /A 7]; #h
T2 HXUIE (k5 0703061), b it 5t 5 ) 254 B
Al. RNA HIHIRF Trizol. AMV 55— 4456k
WA PCR Y167 &, Bl T4y TR (-
) HIRAF, HERMR LK (DEPC), Sigma 2
#]; DNA Marker (DL1200 A1 Markerl), | )N Z< 2%
ANy BURRE, bBEAETATAM TR (B 4
FR/2 7] ; NADPNa2 4 [ Solarbio A %5 HE-6-
TMREF (G-6-Pase), Solarbio A ], HARIRFII N
] = 2y Ar 4l
1.2 i)

Wistar K, MEPE, S8 2, 7455 180~220 g,
2 MR 2E s ) S s o0 R 4L, B A AR5
SCXK 1 2005-0007.

1.3 X5

Biofuge Stratos i & XA R & 0L, 4l
Heraeus A A); #f TAEG, L5245 MG96G
Long Gene PCR . CHUMNBHIEERI AR A PR A H] 5
HU6 B /K30, JelE SCIE-PLAS Aw]; UV
Transilluminator 284> #14T , 28 E UVP A &) ; Vitalab
21 AN, 725 VitalScientific A ;
BP210S Hi 7 K°F, EZ AW R A ;s HP 8453 %
AN eSEIETE, S EHEAE A H] ;. IECMicromax 250
#l, £E ThermoElectron A .

2 AE
2.1 BERHIE. SHESY

KB IR TRE (R 2.5% HEHE 20%. 34
10%- JEAARL 67.5%) WFE 2 A~ H G, Hik ip STZ
30 mg/kg, 75 R MEIRI, 75 ip STZ A K RAEE 16 h,
ip STZ J& 3~7 d, Fr Mk, MBHE AT 14 mmol/L
IR RIS E . K 2 O PRI AR K BB AL 20k
FETR 2] Jb 3 SRR 7 R = 77 4 (100 200 mg/kg)
YT e XK (200 mg/kg) BHEXTHRAL, %

XML BEPHAER ig 4h25 1 Ik, L4 A, *f
WAL B R 2l o T 55 e R B R K
2.2 WRAFEERIE

RIRG A Ja KRR ALK 6 h, MAERE, F
RIRIBCR UL, B AT IG-70 CLRAEE&H
2.3 BFHEREMZE

MR OB R E IR T, R bR 2
2.4 BFRE G-6-Pase ;&R E

100 mg ATZZUH 0.25 mol/L 4 1 mL 43¢,
FAJHAE 4 °CL 10 400 X g 250 30 min, 3T
F G-6-Pase i LTI 52 o 0.3 mL FRIASI TR & 0L 45
0.25 mol/L FEHE. 1 mmol/L EDTA (pH 7.0). 0.1
mol/L %1 25 HE-6- MR h 1 0.1 mol/L — R £h 22 nh
W (pH 6.5) J2 N MINN 100 pL B 5 146, 37 °C
I 5 min, ARJFIMA 10% =5 L (TCA) 2 mL
WL Y o KISV 0, 76 2501038 o PR 0.5 mL
FIEW, AR EREAS I LB &, AR s
AT 52 X G-6-Pase 151 .
2.5 FFEEEEREEE (GK) FMHNE

GK 35 1 52 K HL G-6-Pase R EL (032, T4
i LLAT S 22 ppidl (HY Tris 6.057 g+ KC16 g« MgCl,
0.508 g EDTA 44 20.931 g. 0.25% Triton X-100 750
uL, P pHAEZ 7.5, WNZEMR/KZE 500 mL) ks
W, KA T 12000X g, 4 CEL 15 min, FIHH
M FREEENE . GK RMVAAZRA 3 mL, Hf
Tris-HC1 100 mmol/L. NADP—+0.2 mmol/L. ATP 5
mmol/L. MgCl, 5 mmol/L. G-6-Pase 0.2 U, pH A
7.50 BRI A2 B b AR R 28 H TR B oy
A0 100, 0.5 mmol/L), M Z 7%k GK ik, K&
NAAZR 7 /MR AT G, 37 “C/KW 5 min, FEIIAJH4A
W L3 S0 pL JEAT RN . I ZEIEAKIAE, ek
340 nm APEWSEEE (4 {H, B30 sid3x 1K,
HEELNk 3 min, WA BN A4 BSEINME, JFRle
R B DU A5 ek 2 AR A A, FRAR i A Xk
GK 751 . Bradford ¥ L3 1 8 &
2.6 RT-PCR FHMIHEXEREFRIX

JHZH2 100 mg BIRE I Trizol ¥ 1 mL 23K,
%, BN 1.5 mL B0, InANE 7 0.2 mL,
12 000 r/min Z5.0» 20 min, B, A 0.5 mL
S L UTIE RNA, {58128 B3, AN 75% L0
1 mL BOUEE: 2 Ik, BT, % T DEPC AbFK. ¥
HSAE 0.2 mL Ep B ECHI RT-PCR J Wi, &L 20
UL RNA 1uL 5 X WS 2% il 4 uL NTP
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8uL. RNasin 2 pL, R34 212 uL, AMV 2uL,
FIJC RNA Big/KAb 4 20 pul]. g0 15 s 5, 65
‘C. 5min, 42 C. 30min, 95 C. 5min, 4 C.
5 min, 20 CHRIF&H. FAOMEE XN PCR: 1
LM 0.2 mL Ep & Ll & N, 54 50 ul
[cDNA 10 pL. dNTP 2 uL. Taq 015 pL. 10X Taq %%
MW (Mg ) suL, BS54 0.5 ul, RS
0.5 uL, dd HyO, 1 pL]. iR G ikl B0 158, 94 °C
TAZPE 1 min. 94 CARME 30 s. AH Y AL RIE Kl

FEEVE 305, 72 ‘CIEM 1 min, 72 “CF-ZE{H 4 min,
3L 30 AMIER . PYIH 2% MBI B bk S
P g R Ge AT 04, F H (WL BRTRT B-actin
TG 4 RO R U T ARRR 43 BB R /N I H ()
FE KRB K ()
2.7 SIM&HRAK

4 Genebank AATH KL mRNA 741, ffH
Primer Premier 5.0 5|t /A 519, L
BT AEY TREARRS AR A A AR W& 1.

F1 5143t & PCR 312
Table 1 Primer design and PCR process
514 1WA (5°—3) FEY kT / bp B /C
B-actin B CTGTCCCTGTATGCCTCTG - 59.72
T ATGTCACGCACGATTTCC 55.02
GK et AAAGATGTTGCCCACCTAC 52.10
T GAAGTCCCACGATGTTGTT 2 52.30
G-6-Pase i AATCTCCTCTGGGTGGC 108 51.70
T GCTGTAGTAGTCGGTGTCC 49.50

2.8 HitFES

el x £5 2o, A ZE 5 BRI 2
Z0Hr CANOVA) K,
3 &R
3.1 XAFHEIR AR

L IR AR B, A7 20K PP 5 ) o A
A 40% (P<<0.01). SRR LA, Mo
Bl LU0 PR K BT BE Bt =y, b E AT
47%, YEME A BE (P<0.01); —HXUIMIRG %
EM . 255 WK 2.
3.2 XFBRRRACI S SR TR 1R #2010

50T A L, 2 OB PRI 41 K i G-6-Pase
TEPE L TEs SRR LA, b S AR PR K R
F2 HEEWEN 2 WERGAREROTN (T£5)

Table 2 Effects of RGO on hepatic glycogen
in type 2 diabetic rats (x £s)

a1 B FE /(gkg ) B/ K R / (mgg )
Xif — 8 2.63+0.20
A — 11 1.57+0.34"
PSR 100 11 1.834+0.71
200 11 2314033
XU 200 11 1.75+0.28

Ey A "P<0.01; SER4LLE. **P<0.01

"P<0.01 vs control group; 4*P<0.01 vs model group

G-6-Pase 751t N, HHE R &4 G-6-Pase 3G 1E
FEREA IR (P<<0.01). SxtEALLbE:, BiRglK
Bl GK 3EPERE R (P<<0.01); HREIRAIMILL,
B SRR R R GK T T IR, Hh mi =
YERSE A B (P<<0.01). —HXUIA G-6-Pase Fll
GK M1E S R B oAl . &5 1L 3.
33 FEERECRBERERIENZI

LRI L, BT GK JER R IA I 2
IR (P<<0.05); SRRIMIEL, Moo SEpim 4t
GK N[k, e DU s S m A 5ol i
#, f GK MKIEE LTHE 37% (P<0.05). 5%}
TEALAIEL, BEAIZH K G-6-Pase JE K 3k W] i 1 TF
(P<0.05); SAAIZIAILL, Moo SERE nl {0 bR g K
fl G-6-Pase ZE R IA T IEH , M= /EH
M (P<0.05), 25K 4 I 1.
4 g

Besedovsky Z5EPILLRHZE /06 R G55 s R S0
Z VA LA FH S I i mt o it $eih T« Aol
2N I R E% 7 (NIMD 2. NIM 2# 3N A
HUATR I #h 2 REE. N5k RGEAN G R GoAH )
W, Z— LRSS UEERS, FFPAMN Af
ARSI ZAE R L NIM 24300048 5, 0F 58 o S0
X B R R BB AR, BT T PR
BlEAC U OG- PR J 7 A R
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R=3 HEEEX 2 BERKBAR GK 0 G-6-Pase FEMERIFM (X +5)
Table 3 Effects of RGO on activities of GK and G-6-Pase in type 2 diabetic rats (x +5)
i FE / (mgkg ") ;R G-6-Pase / (U-g ) GK/(Ug"
X — 8 2.024+0.32 1.91+0.36
Y — 11 2.3740.60 0.85+0.36"
Hh B S 100 10 2.17£0.70 1.02+0.51
200 11 1.624+0.73** 1.434+0.27%*
IR 200 11 1.1340.51444 1.28+0.43*
S R4 TP<0.01; SER4ILE: 4P<0.05 **P<0.01 ***P<0.001
"P<0.01 vs control group; 4P<0.05 A4P<0.01 “44P<0.001 vs model group
R4 HWEEEX 2 BIHERR AR GK F1 G-6-Pase E[EFRiXBIEN (X +s)
Table 4 Effects of ROS on gene expression of GK and G-6-Pase in type 2 diabetic rats (x +s)
- O GK G-6-Pase
Al HE / (mgkg ) — - — -
g A FEFFRIE LY/ S FEFFIE
X H — 8 0.61+0.19 7 0.51£0.13
i — 11 0.43+0.11° 10 0.72+0.16"
Hh B SOBE 100 10 0.5040.21 10 0.64+0.31
200 10 0.5940.12* 10 0.56+0.15*
IR 200 9 0.57+0.18 10 0.46+0.18**
LAt TP<0.05; SHRALLE: “P<0.05 **P<0.01
"P<0.05 vs control group; “P<0.05 “*P<0.01 vs model group
1200 bp
600 bp
500 bp
GK 4 400 bp
600 bp 1 300 bp
500 bp
400 bp g 200 bp
300 bp B-actin
100 bp

200 bp

AL HRT 200 100
HOEEERE / (mgkg ™)

Marker X

100 200 AU B XJ Marker
HIBTERE / (mgkg™)

El1 hEFEX 2 BYERK AR GK 71 G-6-Pase £ E RiXHIF M
Fig. 1 Effects of RGO on gene expression of GK and G-6-Pase in type 2 diabetic rats

ARSI A RRN], HRAHILL, SRR Sy
ESHAENATE D) IVR N E TR P T T €1 T G B S|
RiLH, R G-6-Pase I TEMIIE N FRIE T . JD T
B VR TR R R RTg AR PR I o3 i A
W S A A R 2 T B A T £ A 2% R A
e o R I DB S A/ O S e o R G B M )
T T AV B A o ) P A s I AR o DR A
AP B K 3842 (0 G BE N G-6-Pase N 9T
L 250 1A 200 e — 1 e B 32 i = o

A T G-6-Pase LM (1L, GK AL
BEHAR Dy - AR, A A A A QT A 26— PR
Wil fE B AT, GK YUERERE A3 A 4B
SPIPEY BRI (KIMR B, RERy  JHRt ) 26 Bl
27, FAE R S AR AR L A AERT 4R
GK 7 5 - 240 ML 0 6 26 B PO SR EBORA - F )
SRR BRI, R “ARHE S AR 1 i
EROCALTFR I TIRZ GK /NI RIE Gy 7 b
RN 3 SRR AT AR L GK AN
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G-6-Pase IX I TERISEIN R IA &, AR R K

SRR SR 3 0, i D PR, B A R IRE o
g i, M S I PR s K TR

R, b BT, X G-6-Pase A1 GK 5% %

RN R EBAEERZW, BTl Eis R AR
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