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“EXUANA EF T FIEEEETEUK BB I ZELRY =2 Y
FAE, B, 22, AF N, HREE ', 30U R E B ARER, BoM 310013: 2 HARA TR, M 730000)

FE: BH R = T IURG & A 0% B AT LA . FDZERPT B0 KRR B30 An . 45 A5 K5 3 5L BT R RS IR 4 09 2k
R, FE KRF 1~4 X TAF4A) 25 mgkg-d RAIEE 0.05 mgkg dTV R, WE S BARLLAIE 50 mgkg-d!
RAZE A E 0.1 mgkg-d™', 2 B A= F BN 100 mgkg d!, BELBEAYAGE,; BRAL, 3d, 18, 24, 4
B ,6 R ,8 B 7 A8 &, ARIRK AR &, W = JE f2 A& (fasting blood-glucose,, FBS) & %&-/& 2 h 2 4%(2-hour post-meal blood
glucose,2hPBG); T 53 % 8 B KA& M| fo 7 R 48 hic (fructosamine , FA) . & % 2 (insulin, IRS)7K - . 7 A2 [£] B (total cholesterol,
TC). b =85 (triglyceride, TG). &% A5 %& & (low density lipoprotein cholesterol, LDL-C)& & 55 & i5 %& & (high density
lipoprotein cholesterol, HDL-C), FtB K RATIE# /7 H M HE £ &, R & 0FE 5 = F IR L B 5 55 B8 20 &40 % 45 4
EFRGTFEL; HEFRBAE, RA4FLHM, FRAAKXKES 6 B, 8 AXAKAE. 2hPBG. INS, FA #
#(P<0.05), 8 AR TC. TG. HDL-C #&(P<0.05), LDL-C MAK(P<0.05), mAFLA) 5 Al3Emamitin, LRIIFEFL
I FFE L AT A RA I A A IR KR 6 B & 8 B KT E. 2hPBG. INS. FA 4% 5 fkf# JA 4F o0 ) A 35 8R
79 K R FAK(P<0.05), 8 K TC. TG. HDL-C % &(P<0.05), LDL-C % %(P<0.05), k%3 747 oo F) B A 32 B4 K R,
M B AFL, F¥ARLSTaERpREME, LAEES EER G mIeL T ILEIERILE; AF L 3 A 35
AR W SING K FAT e SR, aF AR ALK G R IZRAMIL Y TA LA RAERME, Eif #Ah
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Effects of Metformin on Sugar Lipid Metabolic Disorder Caused by Sulpiride or Risperidone in Rats

DONG J iezhengl, MA Wanl, LIU Yez, PAN Shengmingl, XU Lianlianl, LIU Yil(IAThe Seventh People’s Hospital of
Hangzhou, Hangzhou 310013, China, 2.Traditional Chinese Medicine Hospital of Gansu Province, Lanzhou 730000, China)

ABSTRACT: OBJECTIVE To study using metformin to prevent and treat body weight increasing, sugar lipid metabolic
disorder and liver lipid deposition which are caused by sulpiride or risperidone in rats. METHODS From 1 d to 4 d, sulpiride

E®WB: HuM iR R R IR0 H (20110833B21); WiVl 4 o B 25 BF = 0F S0 56 4 100 H (2011ZB112); UMl BAERH o Rl (— ) W A
(2012A039); WiVLAA P = 25 R T KI5 H (20122B134)
fEHEN: HAE, 5B, Wik, TREM  Tel: (0571)85126583  E-mail: djzh105@126.com
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25 mgkg'-d”" or isperidone 0.05 mg'kg™-d”' was gavaged; and from the 5th day, sulpiride 50 mgkg™-d™" or isperidone
0.1 mg-kg™-d™' was gavaged; from 15th day, metformin 100 mg-kg™"-d™" was added. The total period of dosing was 8 weeks.
weight, fasting blood sugar(FBS) and postprandial 2 hours blood glucose(2hPBG) were measured at inbaseline, 3 d, 1st, 2nd, 4th,
6th and 8th week. At the end of 8th week, serum cholesterol(TC), triglyceride(TG), low density lipoprotein (LDL-C), high
density lipoprotein(HDL-C), fructosamine(FA) and insulin(IRS) were measured, and HE staining in rat livers. RESULTS
Compared with normal control group, all the indicators in metformin group had no significant statistical difference. At 6th and
8th week, rats weight, 2hPBG, INS and FA in sulpiride group or risperidone group were higher than normal control
group(P<0.05), rat weight, 2 HPBG, INS and FA in sulpiride+metformin group or rispidone+metformin group were lower than
sulpiride group or rispidone group(P<0.05). At the end of 8th week, TC, TG and HDL-C in sulpiride group or risperidone group
were higher than normal control group(P<0.05), LDL-C was lower(P<0.05); TC, TG and HDL-C in sulpiride+metformin group
or risperidone+metformin group were lower than sulpiride and risperidone group(P<0.05), LDL-C were higher(P<0.05). Liver
HE staining pathologic examination showed that compared with normal control group, rat liver cells in sulpiride group and
risperidone group arrangement were not neat, around the small blood vessels, there were more white fat cells and hepatocellular
lipid calm far away from the blood vessels; sulpiride+metformin group and risperidone+metformin group had normal liver cells,
there were moderate white fat cells, and there were not much hepatocellular lipid calm far away from the blood vessels.
CONCLUSION Antipsychotics sulpiride and risperidone result in weight gain and glucolipid metabolic disorder in rats, just as
clinical observation report, metformin effectively prevent and treat weight gain and glucolipid metabolic disorder, which are

caused by sulpiride and risperidone.

KEY WORDS: metformin; sulpiride; risperidone; sugar lipid metabolic disorder; liver lipidosis
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T = WM AR & 06 A S A 55 B K B B B9 %8 (n=10, X £5)

Tab.1 Effect of metformin on body weight in rats gavaged with sulpiride or risperidone(n=10, X *s) g
A 1d 3d 1 2 4 4 4 6 J# 8 )il
TR Al 181.0£7.2 197.5£5.8 211.9+8.3 254.0£29.0 348.4+28.7 379.9+33.9 403.5+38.1
TR AL 181.5£4.9 197.4£5.6 211.0£7.1 256.5+29.5 349.8+31.4 376.7+26.5 403.1%38.2
&7 LRI 181.6+6.7 196.7+7.6 212.5£11.3 264.0+31.1 371.5+34.1" 410.9£36.9"  442.1+46.7%
FF 0+ HUIRZL 181.246.0 195.2+7.2 210.6+7.8 261.3£32.6 354.8+28.1% 385.6+35.0°  413.7+41.97
57 A 20 180.5+4.0 195.7+3.4 209.7+4.7 262.7+28.5 369.8+30.4" 409.3+44.6" 439.9+46.3"
R B i+ — ORI 4L 183.4+7.5 200.0+5.9 212.145.5 262.0+34.2 351.4+30.0" 386.1+33.2% 411.3+44.4"

T BIERWAEALILE, VP<0.05, PP<0.01, SHBLRALE, YP<0.05; SREEWLLLE, YP<0.05.
Note: Compared with normal control group, ’P<0.05, ?P<0.01; compared with sulpiride group, 9p<0.05; compared with risperidone group, ¥P<0.05.

FT2 W RA 4T 56 R 2 A 3 B K B FBS BB (n=10, X*s)

Tab. 2 Effect of metformin on FBS in rats gavaged with sulpiride or risperidone(n=10, X *s) mmol-L™"
41 1d 3d 1A 2 41 6 J 8 JH

TE R A 4.710.44 4.84:0.44 4.59+0.47 4.450.40 4.64£0.41 4.70+0.47 4.72+0.20
I AL 4.42+0.39 4.49+0.38 4.71£0.29 4.61£0.39 4.69+0.44 4.68+0.33 4.64+0.35

HF LRI 4.40£0.25 4.58+0.32 4.65+0.41 4.52+0.33 4.74+0.43 4.86+0.21 5.20+0.24

B R6 A+ HIXUIRZH 4.65+0.52 4.75+0.48 4.51£0.52 4.65+0.41 4.71+0.42 4.66+0.35 4.78+0.33
5 B 41 4.51%0.39 4.51+0.34 4.64+0.57 4.68+0.44 4.44+0.27 4.60+0.31 5.12+0.24

I i+ — FOXUIT 4 4.68+0.35 4.75+0.33 4.58+0.45 4.57£0.39 4.49+0.35 4.68+0.47 4.81£0.29

2.3.2 X} 2hPBG (W3¢ L IEH X AL, fEl%JMIJQE%D%UPWEZlmﬁﬁﬂﬁéﬁf&ﬁ ;
I TE) A OSUIRZH 2hPBG 25 S L4812 i X 4K, 6 . 8 M, & WA+ H X4l 2hPBG
3 O HORUNON 1E % K B 2hPBG %Hﬂﬁ}%ﬂm; IR A P L 2 2hPBG I, IS i+ FFOSUIT
FESZI S 2 FIRRIBTEIAL, 55 4 . 6 . 8 1 41 2hPBG % [l AR 15 W 41 2hPBG fi%, %54
LRI KA B4R 2hPBG BRI HIIE Geih 2% X (P<0.05), 2B = FSUITF 9l il 45 2%
W N AL 2hPBG i, 22 A it E X(P<0.05), BEACET )RR BT 80K B 2hPBG THir. 45
FHIET A SRR i v 51k KR 2hPBG 3 51 R 3,

F=3 W RA 4T 56 F 2 A 3 B K B 2hPBG B % (n=10, Xt )

Tab. 3 Effect of metformin on 2hPBG in rats gavaged with sulpiride or risperidone(#»=10, X xs) mmol-L™'
45 1d 3d 14 2 J# 4 J4 64 8 J4

nEkiosyista| 6.00+0.35 6.20+0.43 6.12+0.49 6.11+0.28 6.11+0.44 6.36+0.67 6.41+0.56
XU 5.95+0.36 6.25+0.36 6.31£0.29 6.38+0.38 6.30+0.50 6.53+0.34 6.58+0.35

&P T4 6.09+0.39 6.36+0.46 6.18+0.31 6.42+0.45 6.53+0.47" 7.33+0.76" 8.13+1.06"

B D5+ H R AL 5.91+0.41 6.39+0.46 6.11+0.52 6.35+0.34 6.24+0.57” 6.66+0.24” 6.93+0.41?

FEH 6.18+0.53 6.21+0.48 6.24+0.57 6.52+0.45" 6.53£0.31" 7.18+0.48" 8.17+0.77"

R W+ ORI 4L 6.22+0.30 6.49+0.36 6.18+0.45 6.27+0.36 6.12:£0.24% 6.66£0.34” 6.98+0.59"

W SIEWXTEALLLE, VP<0.05, SEFBAALE, PP<0.05; SRRE4LE, PP<0.05,

Note: Compared with normal control group, "P<0.05; compared with sulpiride group, ?P<0.05; compared with risperidone group, *P<0.05.

24 I3 INS. FA. TC. TG. HDL-C J¢ LDL-C 15 2 FPHuRs #s 254 25 v] 3 30K BB 2% it Jig A5
TRIT AR 8 JHOR — FOXUINA 5 1E 55 ) 41 INS. AL, AFLET 0 ) L RN I 41 2 1) 22 S e St o

FA. TC. TG. HDL-C } LDL-C R E&il¥E BN FFLR/FE -+ = F X4 INS. FA. TC.

S, R RO IEH# KR e br L 2% TG, LDL-C @E&?%M%U/ﬂiﬂﬁléﬂ, HDL-C 1fi

Wi s &7 041 S A3 41K B INSL FAL TC. TG, TR, ERA S E X (P<0.05), R ZH

J% LDL-C 4% [] iF H3 1 3 0 fE 4 T 751 (P<0.05), XXHJKﬂﬁaﬁzBﬁm@TM%J\ 55 I BT UK BB g A

HDL-C B#{%, 2= RE 5015 X (P<0.05), £Wix WSl 4551 0% 4.
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R4 = FORONK AR 4 06 A SR 5 B K B2 IR AR (FPG) 8 B9 (n=10, X £5)
Tab. 4 Effect of metformin on IRS, FA, TG, TC, HDL-C and LDL-C in rats gavaged with sulpiride or risperidone(n=10,

xXxs)
41 5 INS/mU-L™ FA/mmol-L™" TG/mmol-L™ TC/mmol-L™ HDL-C/mmol-L™  LDL —C/mmol-L™

T 5 A 2.73+1.28 1.39+0.09 0.51+0.13 1.2240.20 0.72+0.23 0.41+£0.16

XU 2.17+1.23 1.40+0.10 0.57+0.14 1.22+0.23 0.73+0.18 0.38+0.12
EaAy Ikt 5.29+1.93" 1.69+0.17" 0.74+0.16" 1.48+0.16" 0.55£0.11" 0.58+0.13"
B A+ HUIT AL 3.90+1.95” 1.46+0.24% 0.60+0.12% 1.30+0.17% 0.69+0.05% 0.43+0.11%
)55 R 28 5.52+2.04" 1.65+0.23" 0.75+0.23" 1.45+0.19Y 0.53+0.16" 0.56+0.11"
5 i+ DT 41 3.413.40” 1.44+0.12% 0.60:£0.14% 1.33+0.17% 0.68+0.14" 0.44+0.15%

HIFEH A LR, "P<0.05,

L& IR, PP<0.05; SREEEAALL, YP<0.05,

Note: Compared with normal control group, "P<0.05; compared with sulpiride group, ?P<0.05; compared with risperidone group, *P<0.05.
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Fig. 1 Effect of metformin on liver lipidosis in rats gavaged with sulpiride or risperidone(200 X)
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