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Associations between heroin dependence and dopamine D4 and 5-HT2C receptor gene  Zhao min, Yang 
Desen, Hao Wei, et al. Mental Health Institute, Hunan Medical University, Changsha, 410011
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�ABSTRACT�
��

� Objective�
��

�To explore the association between the Dopamine D4 receptor gene exon 
III VNTR polymorphism and 23cys/23ser polymorphism of 5-HT2C receptor gene and heroin 
dependence. Methood: Genotype and allele frequencies of the dopamine D4 receptor gene exon III VNTR 
polymorphism and 23cys/23ser polymorphism of 5-HT2C receptor gene in 102 heroin addicts and 64 
normal controls were examined by PCR and RLFP technique. Result: The genotype and the allele freguency of 
dopamine D4 receptor gene exon III VNTR in heroin addicts had no difference from that in control group, 
the ser23 allele frequency of 5-HT2C is only 0.9%. Conclusion: The dopamine D4 receptor gene exon III 
VNTR polymorphism has no association with heroin dependence. 23cys/23ser polymorphism of 5-HT2C 
receptor gene is not found in Hans of Chinese.
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5-HT2C����"vw%&p����'d����([4]

*�lm���� D4������� III VNTR
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1ÃdÄ�ÅÆ gDNA'ÇÈÉ+,ÊËÌÍÇÈ�ÅÆ��O DNA4gDNA5*
2Ã��� D4������� III VNTR�� ÉdÄ��� D4������� IIIÎ� 48bp�ÏÐ

)ÑÒÓÔ4VNTR58ÕÖ×ØÙ 2ÚÛ 10ÚÜQ8ÙÝÞÁ��� D4������� III VNTR��
 *ß GelernterQ[5]

'àáâÍ8415PCRãäÉåvZ 5’-GCG ACT ACG TGG TCT ACT CG-3’! 5’-AGG 
ACC CTC ATG GCC TTG-3’*20ul23�f8Î 100ngæç DNA8åvè 0.2uM8dATPidCTPidTTP
è 100uM8dGTP 50uM87-deaza-dGTP50uM8Tag DNA-./ 1U81�Tag Buffer4ÎMgCl2 1.5mM5*PCR
23éêÉ95°CëÏ 4min894°CÏ i30ì856°CÒ 30ì872°Cíî 30ì8  35ïðñ872°C
íî 4min*425EòóôÉPCRõv_Î� EB' 3%ö÷øùú`ûü475V81hr58ý�þ�óôEò8
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>�*�� PCRãä' DNAHI¹������ D4����'��P!QR��P8� 48bpVNTRÖ
×ØLÀZ 2i3i4i5i6i7i8Ö×D8ÕQR��LÀZ 389bpi437bpi485bpi533bpi581bpi629bpi
677bp*4� 15*

3Ã5-HT2C���� cys23/ser23�� ABÉdÄ 5-HT2C������� II 129R�	� G
 C
'Ï�8ÙÝÞÁ��� cys23/ser23�� [6]

*ß EbstienQ[4]
'àáâÍ8_åvÂ�yï NlaIII/�

R�*415PCRãäÉ20ul23�f8Î 100ngæç DNA8dNTPè 200uM81�Tag Buffer4ÎMgCl2 1.5mM58
Tag DNA-./ 1U8åvè 0.5uM8åvZ 5’-GGC CTA TTG GTT TGG CAA T-3’! 5’-CCG TCT GGG AAT 
TTG AAG C-3’*PCR23éêÉ94°CëÏ 5min894°CÏ 30ì858°CÒ 30ì872°Cíî 30ì8
  35ïðñ872°Cíî 4min*425/�23ÉÈ 10ul PCR õv8� NlaIII 10U81�NlaIII buffer815ul
23��837°C/�23 3�D*435EòóôÉ/�õv_ 12%-����ùú`ûü4100V82hr58
0.5%AgNO3��8���óôEò8>�*�ò 5-HT2C���� 129RZ	� C8PCRõvÜ�� NlaIII
/�8�Z 104bp8�ò 129RZ	� G8PCRõv� NlaIII/�Á 16bp! 88bp¿ïHI*�¿éQR
�� 129R�Z	� GD8���ï�'��PZ cys23/cys238�¿éQR�� 129R�Z	� CD8
���ï�'��PZ ser23/ser238�¿éQR��LÀZ cys23 ! ser23 D8���ï�'��PZ
cys23/ser234� 25*
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³���'���� SPSS 8.0 for windows���ê� Á*�� Hardy-weinbergz!8"#è��
P'$%Ø"ë&Ø8¡'è��P_d(`rs�)*.+K4goodness of fit58,�
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yÃ��� D4���� VNTR�� LM
1Ã��� D4������� III VNTR�� ' PCRãäõvûüEò.� 1*
2Ã¿O��� D4����P'LNÉ./ 1*

�

��

�1  �������� 	!�"#$
�������� 	!�"#$�������� 	!�"#$

�������� 	!�"#$D4%&'�(�)*
%&'�(�)*%&'�(�)*

%&'�(�)*

��P

2/2 2/4 3/3 3/5 4/4 4/6 5/5 5/6 5/7 6/6 7/7

#$�%&O(102) 0 8 0 4 62 4 16 2 2 4 0

<=9>O(64) 2 8 2 2 38 0 8 0 0 2 2

�� !"#
$�

2
%&
P>0.05

3000bp
2000bp
1500bp
1200bp
1031bp
 900bp
 800bp
 700bp
 600bp
 500bp
 400bp
 300bp
 200bp
 100bp

1 2 3 4 5 6 7 M

1,3,4��P 4/4
2:��P 2/4
5:��P 3/5
6:��P 7/7
7:��P 2/2
M:100bp ladder

� 1 ��� D4���� PCRõv
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$áEò\]_�lmd(`��� D4 ����P � 11 08LÀZÉ2/2i2/4i3/3i3/5i4/4i
4/6i5/5i5/6i5/7i6/6i7/78Õ` 4/4 'ST12459.4%5*è��P_#$�%&O!<=9>O`
'LNU��tÂWX*

3Ã¿O��� D4��QR��P'LNÉ./ 2*
Eò\]8��� D4 ��èQR��P_#$�%&O!<=9>O`'LNU��tÂWX*3

ß>MuramatauQ[7]
'âÍ8����� D4�� VNTR'Ö×Ø84��� D4��LZJQR��4L8

Ö×Ø5675!8QR��4S8Ö×Ø<558QR�� L_¿O`'LN9U��tÂWX*

�

��

�2  �������� 	!�
�������� 	!��������� 	!�

�������� 	!�"#$

"#$"#$

"#$D4%&+,'�(�)*
%&+,'�(�)*%&+,'�(�)*

%&+,'�(�)*

QR��P

2 3 4 5 6 7 L

#$�%&O(204) 8 4 136 40 14 2 56

<=9>O(128) 12 6 80 22 4 4 30

�� !"#
$�

2
%&
P>0.05

:Ã5-HT2C���� cys23/ser23�� R� RFLPLM
àáEò\];¹�Ø��PZ cys23/cys8Y\]¿:<ÏP4#$�%&;`y: ser23/ser23=.

�8<=9>O`y: cys23/ser23>.�8.� 2585-HT2C��QR�� ser23'ST40.9%5?@8
ÇAlmB�' 5-HT2C����Ü�_ cys23/ser23�� *
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�

�lm\]��� D4����P � 1108LÀZÉ2/2i2/4i3/3i3/5i4/4i4/6i5/5i5/6i5/7i
6/6i7/78��P 4/4 'ST12459.4%58C"a�ÄD'lmEò^D[4][5][7]

*()LMEòÇA8�

�� D4���� VNTR�� è��P!QR��P"#$�%&EF()*�lm����� D4�
� VNTR'Ö×Ø84��� D4��LZJQR��4L8Ö×Ø5675!8QR��4S8Ö×Ø<558
Eò\]QR�� L "#$�%&^()[7][8]

8G�lmÜHIJEò*��"B�Ü=i0cWXp�

�P�ÝB�K^9#�Q�(*�( 5-HT2C ���� 23cys/23ser �� LMEò�A8��P 23ser

� 2  5-HT2C�� NlaIII/RFLPLM
1i2i3i4i6i7i8É��P cys23/cys23

9É��P cys23/ser23 5É��P ser23/ser23 MÉ10 bp ladder

  1   2  3   4   5   6   7   8   9  M

100 bp
 90 bp
 80 bp
 70 bp
 60 bp
 50 bp
 40 bp
 30 bp
 20 bp
10 bp

104 bp
 88 bp

 16 bp
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ST?@40.9%58L�@ªCÄlm[6]
413%58�lm\]�_0cMNOP ��8�Q�d Alzheimer’s

N4AD5'RS�� ApoE��QR��T4'ST#@8Q�d AD'UNT9#@[9]
*VW'lm\

] 5-HT2C��P 23ser"X�®Yi��'d���L�^([4]
8Ý`adZ	ª[	i\]8�ªd�

��^"rs�u�(�8_"Ò>'`a���upñb�u�(8�lm\]��P 23ser 'ST?
@8��"cdâd'd���'WX�(8�e?yflmg$8GJlmEò90cd���'OP

��lmÇh¡ij'k\*

lm�lm[�g$��� D4����VNTR�� ! 5-HT2C���� cys23/ser23�� "#$
�%&^()8GCnÜ�o^���! 5-HT ����'Õp�PpÕp�� R�"#$�%&^(
)8�lm;'q�yïlm\] 5-HT2A��' 1438A/G !#$�%&'OP �([10]

8r?yfã¹

B�p?@Õp�P!Õp�� R�'lm�¡'#$�%&'rssG* 
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