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*+��  ��, 1~4-.��� 25 mg·kg

−1
·d

−1
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−1
·d

−1
0123, 545����6 50 mg·kg

−1
·d

−1
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glucose22hPBG)?MNO, 87PQHKR*�S(fructosamine2FA)�TUV(insulin2IRS)WXKRYZ[(total cholesterol2

TC)�\]^_(triglyceride2TG)�`ab�cd(low density lipoprotein cholesterol2LDL-C)$eab�cd(high density 

lipoprotein cholesterol2HDL-C)2f@��%&ghij HEkl+�	  mDEF����nopiqrnmstuv
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z{|}~?���/����9������� 6 7$ 8 7P����2hPBG�INS�FA ����9���/���
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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 
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25 mg·kg

−1

·d

−1

 or isperidone 0.05 mg·kg

−1

·d

−1 

was gavaged; and from the 5th day, sulpiride 50 mg·kg

−1

·d

−1

 or isperidone 

0.1 mg·kg

−1

·d

−1 

was gavaged; from 15th day, metformin 100 mg·kg

−1

·d

−1

 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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g���A4+���{��<rst�

������7P�" ¡�`¢|}e£¤¥

¦(triglyceride�TG)�§���(total cholesterol�

TC)¨©�A4�ª«¬3�;®|eWA4�

«wxWy�¯°J4C�±G²³}eW��
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[3]

�@¸¹{4º»u5���6¼

½�(¾MNOPQ+2001 � Adeneye g

[8]

89

¿À�Á4ÂÃ�<rst(20 mg·kg

−1
·d

−1
)uv.

Ä0¼½ÅÆÇÈ5�eXÉ��ÊºË�ÌÍ+

ª�Ì89ÎÏÐÑÒÓÔÕ�Ö�GB×Ø�

<rst(20 mg·kg

−1
·d

−1
)G�'�|}^4.Ä

0(¾�T���~�eW(fasting blood-glucose�

FBS)��� 2 h eW (2-hour post-meal blood 

glucose�2hPBG)�ØWÙ(fructosamine�FA)�e

X�¢^4 100 mg·kg

−1
·d

−1
<rst�'�ÚÛÜ

¹ÝÞß+20 mg·kg

−1
·d

−1
<rst«º��&à

�à;áâãä�}Ã��4º��89å{�

ª«º(¾[æÂTçè7&à�Ã�éêëÂ+
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&àè7�TóÂ�ôõöT��Ã�÷«ø(�

Âù46Ã�÷«ú��(¶�[�À@+89
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[9]

Meta���;�<rst{��5��

�67���T���BMI��ã�ÅÆÇÈ5�
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1Tmg·A

−1
�IJK+,H20010309)U(¾ÅÆÇ

(insulin�INS)<ÃV(I+,121447-200402)�(
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cholesterol�LDL-C)ÃV(I+,110862-200607)�
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rsto+�ox���(¾yJaÚ-. 2 d�
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�F�uû~��x���v� 3~5 mL��û 5%

� W¡¢��(£T��¢F�� W�¤÷Ñ
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� 1  ��������	
�
���������(n=10, 

sx ± ) 

Tab. 1  Effect of metformin on body weight in rats gavaged with sulpiride or risperidone(n=10, 

sx ± )                 g 

� � 1 d 3 d 1 � 2 � 4 � 6 � 8 � 

����� 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 

�	
�� 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 

��� 181.6±6.7 196.7±7.6 212.5±11.3 264.0±31.1 371.5±34.1

1)

 410.9±36.9

1)

 442.1±46.7

2)

 

��+�	
�� 181.2±6.0 195.2±7.2 210.6±7.8 261.3±32.6 354.8±28.1

3)

 385.6±35.0

3)

 413.7±41.9

3)

 

���� 180.5±4.0 195.7±3.4 209.7±4.7 262.7±28.5 369.8±30.4

1)

 409.3±44.6

1)

 439.9±46.3

1)

 

���+�	
�� 183.4±7.5 200.0±5.9 212.1±5.5 262.0±34.2 351.4±30.0

4)

 386.1±33.2

4)

 411.3±44.4

4)

 

�����������

1)

P<0.05�

2)

P<0.01��������

3)

P<0.05���������

4)

P<0.05� 

Note: Compared with normal control group, 

1)

P<0.05�

2)

P<0.01; compared with sulpiride group, 

3)

P<0.05; compared with risperidone group,

 4)

P<0.05. 

� 2  ��������	
�
��� FBS ���(n=10, 

sx ± ) 

Tab. 2  Effect of metformin on FBS in rats gavaged with sulpiride or risperidone(n=10, 

sx ± )                mmol·L

−1
 

� � 1 d 3 d 1 � 2 � 4 � 6 � 8 � 

����� 4.71±0.44 4.84±0.44 4.59±0.47 4.45±0.40 4.64±0.41 4.70±0.47 4.72±0.20 

�	
�� 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 

��� 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 

��+�	
�� 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 

���� 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 

���+�	
�� 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  « 2hPBG ���  Ö¬3«woú·�

#C�i<rsto 2hPBGÈÉ��	
��

�;<rst«¬3(¾ 2hPBG ;®��U

=ÏÐ� 2 |«.Ä0o�� 4 |�6 |�8 |

,-.o�.Ä0o(¾ 2hPBG Z·BC�¬

3«wo 2hPBG��ÈÉE��	
�(P<0.05)�

�;,-.�.Ä0{²³(¾ 2hPBG U��

ª,-.o".Ä0o��ÈÉ��	
�U

� 4|�6|�8|�,-.+<rsto 2hPBG

·BC�,-.o 2hPBG }�.Ä0+<rst

o 2hPBG ·BC�.Ä0o 2hPBG }�ÈÉE

��	
�(P<0.05)��;<rst�Î{E�

|},-.�.Ä0¼½(¾ 2hPBG É�+×

ØK� 3+

� 3  ��������	
�
��� 2hPBG ���(n=10, 

sx ± ) 

Tab. 3  Effect of metformin on 2hPBG in rats gavaged with sulpiride or risperidone(n=10, 

sx ± )             mmol·L

−1
 

� � 1 d 3 d 1 � 2 � 4 � 6 � 8 � 

����� 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 

�	
�� 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 

��� 6.09±0.39 6.36±0.46 6.18±0.31 6.42±0.45 6.53±0.47

1)

 7.33±0.76

1)

 8.13±1.06

1)

 

��+�	
�� 5.91±0.41 6.39±0.46 6.11±0.52 6.35±0.34 6.24±0.57

2)

 6.66±0.24

2)

 6.93±0.41

2)

 

���� 6.18±0.53 6.21±0.48 6.24±0.57 6.52±0.45

1)

 6.53±0.31

1)

 7.18±0.48

1)

 8.17±0.77

1)

 

���+�	
�� 6.22±0.30 6.49±0.36 6.18±0.45 6.27±0.36 6.12±0.24

3)

 6.66±0.34

3)

 6.98±0.59

3)

 

�����������

1)

P<0.05��������

2)

P<0.05���������

3)

P<0.05� 

Note: Compared with normal control group, 

1)

P<0.05; compared with sulpiride group, 

2)

P<0.05; compared with risperidone group,

 3)

P<0.05. 

2.4  e INS�FA�TC�TG�HDL-C�LDL-CÊË 

uv� 8|«<rstoÖ¬3«wo INS�

FA�TC�TG�HDL-C � LDL-CÈÉ��	


���;<rst«¬3(¾¹ÝÞß;®�

�U,-.o�.Ä0o(¾ INS�FA�TC�TG�

� LDL-C Z·BC�¬3«woÉ�(P<0.05)�

HDL-C |}�ÈÉE��	
�(P<0.05)��;[

2 Ù5���67Z{Ú½(¾eW�eXMN

YZ�ª,-.o".Ä0o��ÈÉ��	


�U,-./.Ä0+<rsto INS�FA�TC�

TG�LDL-C �}º,-./.Ä0o�HDL-C �

�º���ÈÉE��	
�(P<0.05)��;<r

st{E�»u,-.�.Ä0¼½(¾WXM

NYZ+×ØK� 4+
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� 4  ��������	
�
�������(FPG)���(n=10, 

sx ± ) 

Tab. 4  Effect of metformin on IRS, FA, TG, TC, HDL-C and LDL-C in rats gavaged with sulpiride or risperidone(n=10, 

sx ± ) 

� � 

INS/mU·L

−1

 FA/mmol·L

−1

 TG/mmol·L

−1

 TC/mmol·L

−1

 HDL-C/mmol·L

−1

 LDL –C/mmol·L

−1

 

����� 2.73±1.28 1.39±0.09 0.51±0.13 1.22±0.20 0.72±0.23 0.41±0.16 

�	
�� 2.17±1.23 1.40±0.10 0.57±0.14 1.22±0.23 0.73±0.18 0.38±0.12 

��� 5.29±1.93

1)

 1.69±0.17

1)

 0.74±0.16

1)

 1.48±0.16

1)

 0.55±0.11

1)

 0.58±0.13

1)

 

��+�	
�� 3.90±1.95

2)

 1.46±0.24

2)

 0.60±0.12

2)

 1.30±0.17

2)

 0.69±0.05

2)

 0.43±0.11

2)

 

���� 5.52±2.04

1)

 1.65±0.23

1)

 0.75±0.23

1)

 1.45±0.19

1)

 0.53±0.16

1)

 0.56±0.11

1)

 

���+�	
�� 3.41±3.40

3)

 1.44±0.12

3)

 0.60±0.14

3)

 1.33±0.17

3)

 0.68±0.14

3)

 0.44±0.15

3)

 

�����������

1)

P<0.05��������

2)

P<0.05���������

3)

P<0.05� 

Note: Compared with normal control group, 

1)

P<0.05; compared with sulpiride group, 

2)

P<0.05; compared with risperidone group,

 3)

P<0.05. 
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Fig. 1  Effect of metformin on liver lipidosis in rats gavaged with sulpiride or risperidone(200�) 
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