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M TAEHM WREHEF EHAXSEnHRE4AY) THRRT MKR AREHRABRARLEKHEN. Tk
50 A MKR MR2EEG BHl4% MKR #R4, AREF®. P ERRA, BERA Coa .54 10 R.
EHWMALSPIAEMABER ig 4725 30d. FTALI.AHB15 XEHE0 X, 4FMESH MK FBG). KKS
Z5E 0.5 h, DEERM,. A EREROFERS R . LEEKMEL . BENFASAPRRAELESN (T-A0C) . W_B
(MDA) K- e ALY LB (SOD) RA B H ikl St W8 (GSH-Px) WiEH . 4R ZARFTHRTE.H
BRR A B XM MKR /B2 B i 503 RS R A8 09 4E A3 (P<<0. 05,0.01), H 2 37| & K i 5 s MKR
ARL . ERFFHS S MDA KFBE®T C57 FAR4A (P<0.05.0.01), T-AOC % SOD # GSH-Px E#
BEMET C57 HFARE (P<0.01), £EHEF FHKRITE BB ERME MKR HRO.FHE4HA+ MDA K¥
(P<0.05.0.01), B H 44 T-AOC, B %MK SOD # GSH-Px HiE#: (P<<0.05.0.01), HIEFER BKE#.
4% EZRAEFABBEBKE MKR ARSRE, B30 F7F 8050 S LB, 3P 5 4L MR A, 3 MKR /b
REEFEPEA.
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Effect of Zuogui Recipe on glucose metabolism and antioxidative stress
in MKR mice of Type 2 diabetes
CHENG Xi-hua!, YU Rong', WU Yong-jun', HU Wei', XIAO Man-jiang',
LI Ping', ZHAO Yu!, WU Cen-rong', LIU Jun-li’
(1. Key Laboratory of Internal Medicine for Chinese Medicine, Hunan University of Traditional Chinese Medicine ,Changsha
410007, China; 2. Fraser Laboratories, Department of Medicine, McGill University, Montreal, QC, Canada)

Abstract; Objective To observe the effect of Zuogui Recipe on glucose metabolism and antioxidative
stress in MKR mice. Methods Fifty MKR mice were identified and randomly grouped. They were model
group (MG), low Zougui Recipe group (LZG), middle Zuogui Recipe group (MZG), high Zuogui Recipe
group (HZG), and positive control group (Rosiglitazone Maleate Tablets, PCG), ten mice each group.
LZG, MZG, HZG, and PCG were treated by ig corresponding drug for 30 d. Using C57 mice as controls,
the fasting blood glucose (FBG) level was determined before administration, after administration day 15,
and day 30, respectively. And the serum insulin level was determined by radioimmunoassay. Total
antioxidative capacity (T-AOC), malondiadehyde (MDA) levels, superoxide diamutase (SOD), and
glutathioneperoxidase (GSH-Px) activities in heart, kidney, and liver tissue were determined by
spectrophotometric method in 0. 5 h of last administration. Results After treating MKR mice with Zuogui
Recipe, the hyperglycemia was significantly ameliorated and the serum insulin in HZG was decreased (P<<
0.05 and 0. 01) in a dose dependent manner. The levels of MDA were significantly higher (P<{0. 05 and
0. 01), while capacity of T-AOC and activities of SOD and GSH-Px were significantly lower (P<{0.01) in
heart, kidney, and liver tissue of MKR mice than those of C57 mice. After treating with Zuogui Recipe,
the levels of MDA were significantly decreased (P<C0. 05 and 0. 01) and capacity of T-AOC, activities of
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SOD and GSH-Px in heart, kidney, liver tissue of MKR mice was significantly increased (P<C0. 05 and
0.01) in a dose dependent manner. Conclusion The mechanism of protective effect of Zuogui Recipe on

heart, kidney, and liver may be partly correlated with increasing the antioxidative capacity in MKR mice.

Key words: Zuogui Recipe; Type 2 diabetes; MKR mice; glucose metabolism; oxidative stress
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HiFFANEEHE L PAHRB5I#HH MKR
MR (BEISRERSEFERBET1I RS R
WEZERINEHRER) BESHILEERIFNFR2
R RR SR - B TR IEE X
BRAENBENEEEHE, e, nERN 2
RMERFROTRBET - RENHARTLEE.

EREFEABKENBREFELY) d ¥, 0
XEBREWLWH.R4F. A2 . HE.ERE 115K
HAR. MRECYRHEREMAITRER 2 BBR
# MKR B, 3E B0 K88 A Sk & 5 I AL 18, B 1K i 375
e i B 8 B F-a (TNF-a) K, AELR LR
& 7% MKR MR#TTFRBIT  FiITEBE %
MKR /) B AR 18F BB A0 R 33 0 B i, o8 IR R
FT 2 B R R RAERIRTT RULKIE.

1 #8

1.1 H#%W:.MKR MR CRA4A%RETERE
HERERTH) AEEEL T EHFRE (Dr.
Derek LeRoith) $#£4t# MKR /MR (4E§F), 88
RAXMEERNTFRATERUE. C57 HFLERY
Bl k¥R YER),SPF &, EF=FAiE
£ SCXK () 2006-0002,

1.2 FAFAGEAE - TRANPRAFENEFE
iK% SPF L Bamd.O. ARER. &8 .58,
tkH¥ SPF RELBHYHER#ATHESHE.
1.3 #Y.-EHE B 18g. LXK 12¢. 8
K18g. gy 12g. 8L F 6¢g./15 12g. 8% 6g.
BER g S4B . ETHWANWETEHKEEK
BE HHPETEARER —ERNERIHE
EENER LKARWK, &HFIB BT RKEEX

425 1g/mL,4 C KBUHFEH. XaRE BE2X
S (KE) FRAH,H#SH 06030009,

1.4 AASHEAE: K2 mwH&HHNRA, LR
HREMRFREARAERAA,H#5H 20070810; B
BRBEEAANE AHLERBEDERFRFR
B (H5H 070620); X DM R R ELME RN &,
BHEMBEH (T-AOC).KF_® (MDA) . BEk
Y LR (SOD) RAMH KT ELYWE (GSH-
Px) BH#BMEHANE, WWABTRERAEY TR
R, :
1.5 FENEIPS— X BAE R E B i 33X
TEBBREVEFERERAARMK: BEEAGTE
£» Hl (Beckman Allerga 25 R), 3 H; Ultro-
spec4300 % 4b-FT WA EE T T HHEBEIL
AH.

2 A&

2.1 ZEHEHFX MKR /IBAETFHAER:50 RE
&% 28 MKR /NRZE A% 8 R nt8Y B R Mk
TR, REMEKFE HEH2E ISR
MKR #B4A, ERE TR .FERNEH, HESR
#H Gl ), BE 10 R C57 B4 RIERNST 4.
EAE R P EARASHLIAZ 62.4.31. 4,
15.6 g/kg ig LA %4, SCHAREAL LA 0.52 g/kg ig B,
MKR &4 R BAUFEREREK ig £8,4&
BH0.2mL/10g, BHEMBH 1 K. EXAYH
30d. FALW. . BHB15 XEE30 X, 4 HBPR
B#phkm, MESHmE. RKLA)E 0.5 h, L
BRI, 43 85 i i, — 20 C WKEERAEEA.

2.2 AW BAEEnEIGHTIERN. [
BHESRKFRARSREZENE. HELERK
BWRKLZEE 0.5 h, DERNE, A E&/MR
LVEREF, 5HA 4 PBS ZrhH (12 9) Xk LMz
HEBHIK 4 CBEBL,ABEEER,—20 C KE
BHEEH. LEREAEER. T-AOC. MDA XK¥,
SOD K GSH-Px i ¥ ¥ & ™ #& % A 0 & UL 98 43 %
TR,

2.3 GHELHE.Z4TETHEELE. XA
SPSS 13.0 4iif #% {4 One-Way ANOVA #4740 28
.
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3.1 EZBEH AR L6 E S MKR /R i 8 &
BREROEWLEZRARY ig £25 304, MR
NESANRHZEOERRSRNEL. SRR
H,2ERRTHBRANES CBRMEXN RAERZ
15de, AR ENREEEOENER, 58E
AHLEREE (P<0.05), B 2R BKBIERE.
475 30 d B, Z2 9505 B RGP B 5 S R P A x BR
BHARENRREBOENER, SRYHML
EREREE (P<0.01);:5RAMMALERS ¥
(P<0.05), H.Z= I8 5 J5 i 8 9] 8 5 PR 4 X J 24 3C
AR RS R e Y. .52 30d
B, ERE A REZ RS RKFREM BEH
BB, £ HE TR &S5 CaRMEX R

BAEBENRESHESENER, SERHHE,
EREE (P<0.01,0.05), ERRFE1.

3.2 ZBEHF¥ MKR MRS SRR B
i9p-A

3.2.1 % MKR /MR LB T-AOC,MDA K ¥,
SOD M GSH-Px EHME W . 5X BA WK, . HA
4.0 MDA X¥ 8 AR (P<0.01),T-AOC.
SOD # GSH-Px & #£ B ERK (P<0.01) . EHRK
¥ ig %5 30d,MKR R.CHE T-AOC Wi, ERE
REitE, B ERMA LB EGHEE X (P>0.05);
ARABERBE T HBITE MDA K B EREK
(P<0.05,0.01),SOD #1 GSH-Px FHHEEFR
B (P<0.05.0.01), HERBKHHE . LR LEK2.
3.2.2 XMMKR/MR A4 4 & T-AOC. MDA

1 XBMHWMKR MRNNSHOMERERGE®E G, n=10)
Table 1 Effect of Zuogui Recipe on fasting blood glucose and insulin in serum of MKR mice (x+s, n=10)

a w nx/ 25 M1 i $%/ (mmol « L—1) SYBHSE/(uU - mL~D)
(g kg™ BHH #5154 “7530d #25 30d
xt H - 3.84+0.37"* 4.1240.31** 3.35+0.28"* 9.2342.54"*
MKR - 8.7242.16 9.18+2.56 9.57+1.73 32.58+6.74
EZBXF 15.6 9.4742.52 9.134+1.63 8.7241.23 29. 23+6. 32
31.4 9.16+2.13 8. 8540.93 8.46+1.05 23.02+5.23
62.4 9.344%2. 48 7.4040.75" % 7.07+0.89" 2 17.06+4.72"*
33l B 0.52 9.25+2. 32 8.04+1.23" 8.25+1.62" " 21.3345.48"
5 MKR SAA . *P<0.05 **P<0.01; SGHBAHE: 2P<0.05; SHAWHE. *P<0.05
*P<0.05 **P<0.01 vs MKR model group;2P<0. 05 vs Wendiya group; * P<0. 05 vs before treatment

®2 EBMFHH MKR HROE T-AOC.MDA % ¥ .SOD # GSH-Px FEHIKME (x+s, n=10)
Table 2 Effect of Zuogui Recipe on T-AOC capacity, MDA level, SOD and GSH-Px activities
in heart tissue of MKR mice (x5, n=10)

@ 3 AR/g-kg™)  T-AOC/(U+mg™") MDA/(nmol+mg™)  SOD/(U-+mg™))  GSH-Px/(U-+mg™")
* - 15.08£3.38" 5.02£0.50" * 119.18+11.65" 782.94167.85" "
MKR 85 - 10. 68:+1. 39 5.8510. 63 72.52410. 55 655. 81 +82. 17
kRN 15.6 21.15+2.73 4.21+0.74° 110.47415.52°* 725.60+42. 92*

, 31.4 12.54%2.32 3.9840.69% " 113.63+13.58" 735.32+51. 21"

62.4 12.74%2.52 3.6940.77°* 117.23+13.23"* 746.42+80.81"

b % 0. 52 12.47:42. 25 4.5010.79° * 116-94+ 6.77"° 734. 66:65- 69*
5 MKR S{BSH#: *P<0.05 **P<0.01

*P<0.05 **P<0.01 vs MKR model group

JK¥.SOD #1 GSH-Px {E#EME M . 53 RA LK,
A4 FE MDA X¥ B EHAE (P<0.01),
T-AOC.SOD # GSH-Px HHBEMMK (P
0.01), % ¥ ig £4%5 30 d,MKR RFi T-AOC
WiR, ENBEEBH  NEABRASERNAEEES
H¥EBEX (P<0.05); AEMBAEREHKITE,
MDA k¥ B E & (P<0.05),S0D F1 GSH-
Px BHHARE, . KPP . SRABASERAUBRESL
&N (P<0.05,0.01), MDA & ¥.SOD i
GSH-Px BEtEEH SN BKHME, ERAE S,

3.2.3 % MKR /BB i T-AOC.MDA %X ¥,
SOD # GSH-Px FE#a®m. 53 ALK, EH
4 MDA X ¥ BEFFA & (P<0.01),T-AOC,
SOD #1 GSH-Px {E# B EREM (P<0.0D) . EHE
¥ ig 475 30d,MKR R'BAE T-AOC #3&, 2 &
Et, BSEMNALEERNBABH TR T ¥EX
(P>0.05); ARMBEEHEHIETE MDA K¥F
¥ B EM{E (P<<0.01),SOD # GSH-Px E#H 8
EF® (P<0.05.0.0D), HEMBKBHE ERR
#4,
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%3 ERMH* MKR AR T-AOC. MDA % ¥F.SOD # GSH-Px EH KM (x+s, n=10)
Table 3 Effect of Zuogui Recipe on T-AOC capacity, MDA level, SOD and GSH-Px activities

in liver tissue of MKR mice (x+s, n=10)

a # Fk/(g-kg™)  T-AOC/(U -mg~!) MDA/ (nmol  mg~!) SOD/(U * mg~1) GSH-Px/(U « mg™")
o] - 16.96+3.31"" 3.434+0.73° 98.59+ 8.28°* 764.47+78.17* "
MKR #8 - 8.69+1.97 4.5210. 86 73.67% 7.48 606. 81+91. 77
EBX 15.6 9.22+2.00 3.80+0.35"* 94.98+13.81 678.32169.18

31.4 10. 5612. 36 3.671+0.45"* 89.13+11.23* 702.191£63. 23"
62.4 12.3142.58 # 3.541+0.84" 96.77+10.80" " 725.481+46.36" "
B8t 3 0.52 12.58+2.85 3.62+0.82"* 93.58+13.72** 749.281£64.94"*

5 MKR RS K, *P<0.05 **P<0.01
*P<0.05 °**P<0.01 vs MKR model group

®4 EBEFH MKR AREA T-AOC.MDA K ¥ .SOD # GSH-Px iy mM (x+s, n=10)
Table 4 Effect of Zuogui Recipe on T-AOC capacity, MDA level, SOD and GSH-Px activities
in kidney tissue of MKR mice (x+s, n=10)

4 3 &/ (gekg™?)  T-AOC/(U - mg~!) MDA/(nmol * mg~!) SOD/(U +» mg~1) GSH-Px/(U » mg~!)
ot - 17.96+3.74" " 9.72+1.15** 127.19+18.15" " 98.59+ 8.28"*
MKR #X - 8.40+1.79 17.01%2.12 77.05+12. 66 73.67+ 7-48
EBRF 15.6 9.2242.00 13.13+£3.19** 114.18+13.18* " 84.98+13.81"

31.4 9.63+1.89 12.1343.21+" 121.22415.24" * 89.56+12.31°
62.4 10.31+2.38 11.06+1.59"* 128.40+20.21** 96.77+£10.80°* *
TR 0.52 10.58+1.85 10.41+1.91°" 122.50£15.77" " 93.58+£13.72° "

5 MKR BA4 & *P<0.05 **P<0.01
*P<0.05 **P<0.01 vs MKR model group

4 g

HEXRBEERBASBENORRE  RER
BE 4L B ¥ 7 2 BUBE R AR ROt i B 3 R 5 A
BRPBRABR. 2 WBRFRASMEFRIEER
AR B FHPERIS RE RN B
BERRERZBAAYHARE. 2 WERRER
HEENBR” . TERHERR N5 B, 2K
P2 A 48 SR A B K 1 5 4 B A AR, T
BEREFYHNERSRBAXGEERERFH
RE RERS BHEAMEERANTE, URRIE
BN VEAMBBGHEERR R, PEXE®
BHERERZA”.“EEREBNA"HIAR, ZHR
FHFRAK MKR MR CBEEHNERERS R
BEAKET-1 24 MBS R ZEIERE R
BN E RSB ARSWER RS RER
B ERS (MFFA.MBRFERH W=KXK
FREECI M58 B EHRILNVRESR
—B#.

HAEME FEREPHRECBOERREH T
RV RT T WA, TS R A, d T
SIRHEHETRE, AHEHFRENRTS , B LB
ERRAREANBPREEEEAY, AXR P,
MKR MRZEBEORASEmESEKFEIET
CoT HER AR #BL . SEERE-BS. B

5h,MKR /MR B FUF P4 S4B SOD #1 GSH-
Px FE#H B EREM, T-AOC B, i MDA MK¥
BERE, RBELE SO .M PSR
R, EMS AR E—S5IR LB
HEERALAnBG.25BRRBHFRENER
ERER RERIHERE—SHR.

CEBRBERAHRERTPEHB"HE
B EGERARPERERFTERE . SHREHRRE
AMBERZ BERFNESFI. AT HE4SA,
U RBESEMREBRBIT2EBREOEER
B, T XHE R 2 08 AL BB B LA R 51E B8
HWER XBAREHLLBAETERAR A B
BAEGMHERFRSERXREAFFANRLEE
WELG RS ARE, TR M HE R R, i
WUEARS . ELRELEARNERARE ST 25
AT 8mRRERAHENBRIY, EFRU
EREFH#TTHET HRAXWEREFRER
E K MKR /B 25 B0 0 68 . 303 /R OS K ILAE A9
fEA, % MKR /MRGVERMFARFHBRIE
A EAEROLHIE 4 5.0 F 0 R BRI
WA X, #— SR BIERR L. FRFLR
B RAEB R RUL T .

# it . ¥ & National Institutes of Health (Dr.
Derek LeRoith) 34t MKR &,
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W EAN BTARRNAREBRRBRLNANTEERANS, HE

HAMBAERGFRMAER (40

pmol/L) X A ¥ #5 50 i #% HO-8910PM 40 B - M 5 2 () i 9w , 3 HL LR i B PCR #6 Western blotting
HITRE. GM RFELBIEREROAN KPP BAEEBAAF LME,36 M ERRBSAETHE. B RAMK
B MEEAN AREKSHML.BREH IS ERSFTNARAS ST KEHEEF. L1 RETHS
RREPRKRRVBEERTRSHAEKEF-RTCGF-PESHFERFIHE,

KR KEK: PHEM: EREH

B E %8 .R282.71; R963 X R ERIRAG A
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Effect of emodin on cancer-related gene expression in HO-8910PM cells
HE Tai-ping'?, MO Li-er®, CHEN George-gong*, LIANG Nian-ci'*?
(1. Institute of Biochemistry and Molecular Biology, Guangdong Medical College, Zhanjiang 524023, China; 2. College
of Laboratory Medicine, Guangdong Medical College, Zhanjiang 524023, China; 3. Guangdong Key Laboratory
for Research and Development of Natural Drugs, Zhanjiang 524023, China; 4. Department of Surgery,
Prince of Wales Hospital, The Chinese University of HongKong, HongKong China)

Methods

To explore the mechanism of antitumor effect of emodin on highly metastatic
The cancer-related gene expression profiles of HO-

8910PM cells with and without emodin-treatment were analyzed using genechip technology. To validate
the gene chip data, some differential expression genes, including BRCA1l, GDF15, and NR1D1 were

analyzed by fluorescent quantitative real-time PCR and Western blotting assay. Results
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