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M. 73%  Wistar MEPE K R LR IEGIRIESE 2 HJE, — k% ip BRI % (STZ) 30 mg/kg R KR 2 BBERMH. 7d)5
KA BRI . M SERHR A AR (1004 200 mg/kg) H. “HXUNMFHPEXT M, BK ig 48425 1k, &84 A, Bk
XFHREH o 4524 4 J 5 AR R TR, EUFFIASIU B S 1) 2 2 A 2 M (GKO AN Zé 8 -6- i (8§ (G-6-Pase) #& 7L, H RT-PCR
FARKM GK 1 G-6-Pase FERIFRIE ., 53R  HIAAIAHIG, HpEsEhae B8P R &= (P<0.01), 3R GK G (P<
0.01) FEER KL (P<0.05), ¥ G-6-Pase iHTE (P<<0.01) MHIELPEIE (P<<0.05). L5 H I SOME n fe i i oot b
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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 Rehmannia 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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by BT T PR DY AU E FIREIIR T2 iR 32 (STZ) 15
S ERPRE BRI R SR P IS, f 2 g K R A S s K
B2 A5 (R B AQ AT S VR T ARSI o o
SERERT STZ  SUHE R K SRR i Z AR 354
KA ICHU,  DAFE 73~ 1 38 Sl o 2 280 PR e 1)
YEFPLEL .

1

1.1 ZAmE5iH

v SR CDUSRHE i 60% — B 20%, 4
h BB B D, 22 M DX 2 B i PR 2 3
P, STZ (Hik'5 S8050), W4 H Solarbio AF]; #
% — IR (b5 0703061), _F3 it £ 5 1 25 4 PR
vl RNA fHRRF] Trizol. AMV 55— 4554k
A& PCR ¥ A&, FilgETAY TR (k
) HIRAT; KRR LK (DEPC), Sigma 2%
T); DNA Marker (DL1200 1 Markerl), | N4 5%
ANFE BURHE, DA TATAEY TR (R f
F/A7); NADPNa2 i [ Solarbio Z3#]; 2 HE-6-
IR AT (G-6-Pase), Solarbio A#]. HARRFI N
[ 23 A4
1.2 ¥

Wistar K i, b, W, 7A0TE 180~220 g,
B2 MR 2F sh ) s b0 e 4, S & e S
SCXK H 2005-0007
1.3 48§

Biofuge Stratos i 5 ¥ 7K 2 0L, [
Heraeus A w; i LAES, b4 s MG96G
Long Gene PCR 1 (i BABER}=ALES A BE 2wl
HU6 Bk HLvkAY, 9¢[E SCIE-PLAS A#]; UV
Transilluminator 5 4h 3 #7147, SE[E UVP /A #] ; Vitalab
21 AN EMDHAL, #4725 VitalScientific 27 ;
BP210S ML - RF, ZEZFA A ] HP 8453 ¢
AN EETE, SRR A ] IECMicromax 2540
Y, 2£[E ThermoElectron A .

2 HE
2.1 HEEFIE. THE5HY

KRB IRRE (BRI 2.5% HERE 20%. J&7ih
10%- AR 67.5%) 3% 2 AN H G, IR ip STZ
30 mg/kg, W KRMEIRIN, 7E ip STZ A K RAEE 16 he
ip STZ J& 3~7 d, b, MBHE KT 14 mmol/L
(PR RIS o K 2 BORE PRGBS K LB L2k
TR | M3 SR ) = R v 771 2 (100 200 mg/kg)
Y2 K XK (200 mg/kg) BHPEXTHRAL, %

WA . MR ig B2y 1 IR, HEL: 4 17, X}
WL S T A o T 45 i A K
22 WMRARERAE

RIRG 2 Ja KREEEAEK 6 h, KSR, F
RPRIEOR B, B AT AHIE-70 CORAE&H
23 BFHEIREME

MR -G A AT, T kR 2k
2.4 BFBE G-6-Pase SETEHINE

100 mg 42U 0.25 mol/L EHE 1 mL A3,
L&) AE 4 "CL 10 400X g 5.0 30 min, IS
T G-6-Pase 7 E (I 5E - 0.3 mL FRIR IR A 000 55
0.25 mol/L ¥k, 1 mmol/L EDTA (pH 7.0). 0.1
mol/L % 25 ¥ -6- 15 R £L F11 0.1 mol/L — F JHilg £h 2% v
W (pH 6.5). [N MANA 100 pL B 5 IF4G, 37 °C
IR 5 min, ARIGIIA 10% =% 248 (TCA) 2 mL
WL RN o KA HLG 50, 37 250058 FFEL 0.5 mL
EW, PR SRVEA I LB ) &, AR RS
PAANT 5E X THH G-6-Pase 1% .
25 FFREEREE (GK) FHENE

GK I 1 5 HL G-6-Pase FBIEL (3. JHF41
W LAAT S 28 b (B Tris 6.057 g« KC16 g« MgCl,
0.508 g EDTA 4 20.931 g. 0.25% Triton X-100 750
ul, UH pH{HZ 7.5, INZEIR/KE 500 mL) k2]
W, MK T 12000X g, 4 CEL 15 min, IR
M FBgE N e . GK RNARRA 3 mL, Hid
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 2 B b R R 25 0 R P 43
524 1005 0.5 mmol/L), WHZ %N GK ifitk. &
NAK R ISR G, 37 ‘C/KHE 5 min, FHHIANTS
M L3 50 pl BTN . FHZEMRAKIZE, 7EP K
340 nm ALMEWECE (4) {6, 530 sidxk 1K,
HESLNx 3 min, WA Y 4 S INME, IRl
A DU A5 ok 2 AR AT, PR AR A k8
GK 51, Bradford Ve LG & .
2.6 RT-PCR EHNHE X EE Rk

JH2H 23 100 mg BY#EFF AN Trizol # 1 mL 213K,
AW, BN 1.5 mL ELE T, IAS; 0.2 mL,
12 000 r/min &0 20 min, B _EFEW, I 0.5 mL
B OUTHE RNA, 325 B3SO 75% L0
1 mL Z/0VEEs 2 X, BT, %1 DEPC &bBIK. i
BESEA(E 0.2 mL Ep 4 Hc i RT-PCR KV, S 20
UL RNA 1uL 5 X i sk i 92 il 4 uL ANTP
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8uL. RNasin 2 pL, R[4 212 uL, AMV 2uL,
FHC RNA Ji/K M4 20 pl]. mdE0 15 s Jo, 65
‘C. S5min, 42 C. 30min, 95 C. 5min, 4 C.
5 min, —20 CLRAF#&H . BOMHIRN PCR: £
CVHEEMY 0.2 mL Ep & RCHI S N, B &4 50 pl
[cDNA 10 uL. dNTP 2 pL. Taq 015 pL. 10X Taq 2%
MW (% Mgt suL, EiESIW 0.5 L, RS
0.5 uL, dd HyO, 1 uL] VAT J5 mi B5.0 15's, 94 °C
TAZPE 1 miny 94 CAZME 30 so AHR A FE PHIE KGR

*1

JEAE M 308, 72 CHEH 1 min, 72 C FFZE{H 4 min,
3L 30 AMEFR. Y 2% IEHE B B UK S H
B AR R G347 43 M, FH FE R A B-actin
B A IR PV T AR AR 23 LU AR /N I e H )
FERIERIE K ()
2.7 ST RERK

HAE Genebank A AR i mRNA J¥41, ffiH
Primer Premier 5.0 5|¥) ¥ ivH #4415 11514, L
BT TRE AR RS AR ARG WER 1.

5141& 1t &% PCR i #2

Table 1 Primer design and PCR process

514 JIWFH (5°—>3) 774/ bp WA /C
B-actin L CTGTCCCTGTATGCCTCTG )18 59.72
T ATGTCACGCACGATTTCC 55.02
GK ot AAAGATGTTGCCCACCTAC i 52.10
T GAAGTCCCACGATGTTGTT 52.30
G-6-Pase JiF AATCTCCTCTGGGTGGC L08 51.70
T GCTGTAGTAGTCGGTGTCC 49.50

2.8 JitEDH

Bl x £5 TR, 4l 2z w SR R #E 7
E0H (ANOVA) #5 .
3 #R
3.1 XRFHEIRRYEZN0

o0 AR BRUAH B A28 2 DK Bl PHA D 11 2 1
R FE 40% (P<0.01). SR LI, HhEgoE
B 205 PR K UM RS B =, Horh e R R TS
47%, VEREH % (P<<0.01); —HXUIKIRT 2
LIER . 453 W3E 2.
3.2 XFRTARAI S SR R 1 Y R N0

5 R LU, 2 B PRI A5 41 K B G-6-Pase
W LTRSS, B SRR AR R K R
R2 MEEMEX 2 AERFARERNEMN (Xts)

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

4 B AR /(mgkg) W/ K PR / (mgg™)
Paics — 8 2.6340.20
figm — 11 1.5740.34"
P SRR 100 11 1.83+0.71

200 11 2314033
UK 200 11 1.754+0.28

S R4t TP<0.01; SER4IE: 44P<0.01

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

G-6-Pase 751 T %, HrhmfliEd] G-6-Pase Wik T
BRI (P<0.01). SxFRR4ILE, BRAK
L GK 3Pt TR (P<<0.01); HRRILIAILL,
B SR R R GK iSMEfaT IR, Ho mi &
VEFSE B2 (P<<0.01). —HIXUITXS G-6-Pase Al
GK M1EH 5 s SR AL, a5 R 3.
3.3 RN SERERRIEM M

L6 IRALAH L, BEAYZH K R GK R R R IE I
R (P<<0.05); SHAIZAILL, M sEpin s
GK FEM ik, o DU 8 Sb s ml b o 2
=, ff GK MRIEHE LTHA 37% (P<0.05). LX)
MEZALE, BRI KER G-6-Pase &K A W i Tt
(P<<0.05); SAEAYZHA LG, H s S ] 08 % K
B G-6-Pase JEH KA & T 1IEH, Ml rK/ERE
M (P<0.05). 45K 4 FIE 1.
4 iHig

Besedovsky 2ECNDI RIS 20 R G s R Y
Z A A EAE FH R L SO Rt o A, 3 T “ b
LN I 4 7 (NIMD ¢, NIM 2#UtiA Nl
WUARE A REGE . P4 RGCAN e RGAH BB
W, Z—XBRAeGHIRERS, GFEPUAN At
ARSI 2R DL NIM #3098 S, 0F 90 SEpE
PR PRI KBRS F AR, BB T “WE-
B AR OGS - R L (R S
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K3 HEEEN 2 BERFAR GK #1 G-6-Pase JEERIENET (Xx+s5)
Table 3 Effects of RGO on activities of GK and G-6-Pase in type 2 diabetic rats (x +5)
Ml FHE / (mgkg ™) L7/ G-6-Pase / (U-g ") GK/(Ugh
pait - 8 2.0240.32 1.91+0.36
fri — 11 2.3740.60 0.85+20.36"
Hh B SOHE 100 10 2.1740.70 1.02+0.51
200 11 1.624+0.734* 1.434+0274*
—HXUIR 200 11 1.134+0.51444 1.28+0.43*
LAt TP<0.01; SER4LLE: 4P<0.05 **P<0.01 ***P<0.001
*P<0.01 vs control group; 4P<0.05 *4P<0.01 “*4P<0.001 vs model group
R4 WEEEN 2 BERB AR GK 1 G-6-Pase EEFRIEMEM (x£5)
Table 4 Effects of ROS on gene expression of GK and G-6-Pase in type 2 diabetic rats (x + )
45 HE / (mgkeg ™) oK A G-6-Pase 4
L7/ FERRIE L7/ FERFRIL
pagiil — 8 0.61+0.19 7 0.51%0.13
A - 11 0.43%0.11" 10 0.72+0.16"
iy 100 10 0.50+0.21 10 0.64+0.31
200 10 0.59+0.12* 10 0.56+0.15*
XU 200 9 0.57+0.18 10 0.46+0.184*

GXEALLE: P<0.05; SHMALLE: “P<0.05 **P<0.01
"P<0.05 vs control group; *P<0.05 **P<0.01 vs model group

1200 bp

GK
600 bp
500 bp
400 bp
300 bp B-actin

200 bp

Marker %

HR XK 200 100
TSR / (mgkg ™)

600 bp
500 bp
™ 400 bp

™ 300 bp

B-actin 4200 bp

G-6-Pase 100 bp

100 200 —FOQUT A8 X Marker
HUBTERE / (mgkg ")

Bl EEEX 2 BIHERB AR GK F1 G-6-Pase EFE FRiAHIF/ T
Fig. 1 Effects of RGO on gene expression of GK and G-6-Pase in type 2 diabetic rats

AR EIRRY], R, MRS
ESE A TE YIS YTk TN €) T 1B
KL, FEIC G-6-Pase I TEMIIL AR IA & . Jdi/D AT
BT VR TR R R AR —, BB T3 A
S A o R 2 A A A £ A A R A
3 o JEE AT AR S 2 R O o e o R O B I
T T AV AT A ol R B PR s I K o PRI
2 TR A ORI AR IR S B g G-6-Pase J N 1T
RS2 A 2 U0 e R e Rl

W E T G-6-Pase LR [1FIE!, GK L%
WA Dy 6-WEIR AR A2 A A AR R 26— PR
. £ B AT, GK Y& RER A T M A4 Bl i
R FORE R N R IRSE  WIPR IR (¥ 96 28 B
ISz, ST RS2 A AR S Y AR AT AR
GK A2 15 JFT-240 M x5 25 40 (10 S IDORIAR - FG P
MRS FPT, BBy “REHE S R AR M.
RO R TIRZ GK /N TN h Gy 7 bl
R 2N o e SEREAR AT REIBL L R GK AN
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G-6-Pase IX PMMRA RIS R IA &, AR R K
SR BR A 0, R D PR, R 2 PRARRY o
Zr L PTIR, B SRR 0 A PR K BB
JRE R, Jb B, X G-6-Pase Fll GK i P
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PR, FHEANBE A s B S8 SRR vy U ) XA
IR, PR A D) B BB A L e 7 228k — R
N S
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