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Á� �
ïÄZnT3 mRNA�L��Zn�7á��3M¥°[©Ù��p�^ÚõU. ¦^ÓÚË

�X��F1{ (SRXRF)ÿ½�à�MÚM�¡¥Zn�7á��©Ù, Ó�¦^�=¹õàsóª

�A (RT-PCR)uÿ�à�|�¥�ZnT3 mRNA�L�þ. (JuyM¥Zn��Ø´þ!©Ù�,

Ì�©Ù3��!°êÚ¸G£Ü . �M��!°êÚ��¥�ZnT3 mRNAk�p´Ý, 
Ù¦

|�¥�uÑZnT3 mRNA. ?�Ú�íäL²ZnT3Ur?�óSZnL8uK�¥, ÏL0��ó

 �ª�=$L§, �EK�’ ³’.

'�c ÓÚË�XF1�&� M  ��  =$N ÄÏL�

1 Úó

ïÄL²,  ´<N7I�þ��, A�ë�Å

NS¤k�)n��L§, cÙ�Mu�9õUk�

�éX
[1]

.  3M|�¥�=$L§´ E��­�

ïÄSN, ïÄ 3M|�¥�=$L§é�\n)

 K�Mu�9õUÅ�äk­�¿Â.

31995 c±c, ISþNõÆöé =$L§

?1
�þïÄ, �´?Ð�ú, vkuy?Û�

���ë� =$��x�. ��1995c�1997c,

Palmiter �
[2]

9Huang �
[3]

ëY���4 «��ë�

 =$�ÄÏ, �¡� =$N (3zinc transporter,

ZnT). 8c��
ïÄ(JL², ù
ZnT�xÑä

kõ�ª��, L¹|R�, MS��(�A�. í

äZnT3ÅN¥äk�½�)nõU, ë� ÏL[

���6ÑÚ6?L§, �U´0� lf?Ñ[

��“�ÉN”, ¿�U3M¥u�­��)nõU
[4]

,

~XZnT3�Uë� �\ ²�K�9��¥�L

§
[5].

ZnT�uy¦ ïÄk
â»5?Ð, � 3[

�Ú©fY²����@£C½
­�Ä:. �Xï

Ä��\, éu ��� =$N�m�N!Å�,

 =$N3 S­�¥�õU�^±9 =$NÚ 

�AÉ©Ù��A[�m�p�^�@£�k��

z. ��ïÄ¦^ÓÚË�XF1�&�(SRXRF)�

«×£©ÛEâ, (Ü¦^�=¹àÜsóª�A

(RT-PCR)�©f)ÔÆ#Eâ, ïÄ ���3M

�¡¥�©Ù� =$NL��ª�m��p'X,

��² =$N9 ���3MõU¥�^ÅnJø

nØ�â.

2 á�Ú�{

À^¤c<5 ICR�à18�, N­17—20g, dþ

°ÜÊ�–7púiJø. �Å©¤3|: " |!é

ì|Úp |, z|6�, ©<r�. ¹ r�	g{

IDYETSúi, ëì{IE��¬�w�AIN-93G

����Xzr�
[6]

, r�¹ þ©O�< 1, 30Ú

180mg·kg−1. ÄÔr�3��<äS, gdØ^�2

Y, ì²±Ï�12h ·d−1, ¿§��321—25℃, ÄÔ

r�¢�¿ÎÜII�'?.

ò©|r�4±���àäÞ?k, �M!%!

_!¡!%!��!���|�ì(¯�©l��

u��S��. ¦^XÈ�¡Å��M|��¡, ò

�M|��u�¡Å|e, ¯�eÈ�½�, �)G

ëYeÈ�¡, �¡þÝ10—20µm, �¡�=²¥3
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6µmþÝ�à¯L��þ, ¿^Z9µe�½��u

ZHìSg,ZH, ±�×£©Û�¦^.

3�®�K>féEÅ�4W1BÓÚË�X��

F1©ÛÕþ?1àM¥�þ���ÿ½. ¢��ò

ÓÚË��)��»�6mm�°åx1��ì��

¬, 3å6�ÚÑà��Ü·�¾áÂ¡, 8�´ü

$5g�p�fSê���LX��Ú�$�fSê

���KX��, ¦a,����A�X��±·�

�rÝ?\&ÿì, ��óÀæÈ!k�mL�ÚÑ

y�\¸. å6ñÂ�¬��)���A�X��d

Si(Li)��N&ÿì�É, &Ò²Lc���ì!Ì

��ìÚæÈüØì�?\õ�UÌ¤, ��dO�

ÅXÚ?1UÌ)ÛÚêâ?n
[7]

. �àM�¡�«

��×£ÿ½I�éþã�ÓÚË�X��F1©

Û¢�C�?1CÄ,?. Äk´3X��å6ÚÑ

àSClF�Ú?�>f4
d¿¤, N�d¿°Ý,

¦\�1å¤�0.2mm×0.2mm�å. ,�SCd�

Å§��n�£Ä�¬²�, ¿3�Åþ���gÄ

×£UÌ¼�XÚ, ×£©Û��Ú��0.15mm, z

�UÌÂ8�m�200s, �[¢�C��ë�©z[8].

¢�ÿ½�òM�¡�¬�un�£Ä²�þ, ¦\

��X���å÷X�½���Å:(point by point)

?1×£©Ûÿ½.

¦^ RT-PCR � { u ÿ�à� | � ¥ ZnT3

mRNA�L�, Äk��àM!%!_!¡!%!

��!���|�·þ, �Ú{Ä�|�oRNA, ,

��OZnT3ÚÔ, ±100ng�à°êoRNA���,

RT-PCR��ZnT3¡ä. RT-PCR*O�ANÈ�

20µl, ÏL��þ!ò»§ÝÚÌ�ê�N�^u(

½�|�RNA��Aëê, ¢��±�àβ-c*Ä�

x(β-actin)�Séì. RT-PCR�A�Ô� �0v

�>Y©Û, ¦^SX-IMAGEv�¤�XÚ, é>Y

ã��Ý×£, ò¼��ZnT3/β-actin�Ý×£'�

?1��©ÛÚØÓ|�m��p'�.

3 (JÚ?Ø

3.1 �àM|�¥��þ��¹þ

¦^~5ÓÚË�XF1{, é¢����"

 |!�~|Úp |�à��M|�?1
õ�

�ÿ½, ¦^AXIL ^�)Ì
[9]

, SI{O��Ò�

��Zn, Cu, Fe, Ca, K ��þ��ßÝ(J. dL

1��, p |Úéì|�M ¹þwÍpu" |

(P < 0.05). éuÔ!c!aÚW���¹þ, p |

�kO\, �3|mÃwÍ�É. MS ÚÙ¦7I�

þ��XÔ!c!y!W��3X�pK��p�^

�'X, Ø ¥"y ¬K�M¥ �Ä�²ï, �

��MÅUæN
[10]

. 3¢�ÄÔ��L§¥, éu"

 |�à3¦^" r���10U�,�àm©Ñy

�f��1L¿Åìm©C�øá, v9ø�, ��

fuøá¿kÛÜÑÉ�" wGLy.

L 1 �àM|�¥���¹þ(µg ·g−1, Z­, x±s, n = 6)

�� Zn Cu Fe K Ca

" | 24.1±3.2 9.6±1.3 198±24 8814±930 286±30

éì| 37.6±6.7 10.8±3.0 240±35 9423±847 302±41

p | 42.0±5.0* 13.2±2.7 256±28 9632±879 302±29

*P < 0.05 vs zinc deficiency group.

3.2 M�¡¥ ���©Ù

¦^SRXRF�&�éM�¡?1×£©Û, �

�� ��þ��3M�«|�¥�°[©Ù. ã1

´M�¡|��Zn��©Ù. ¦^{IMicromatter

úiJø��@��IO�¬��©ÛXÚ��«½

þIO, ���M�¡¥Zn���ßÝ©Ù. dã�

�,  ��3M¥Ø´þ!©Ù�, ±��Ú°ê�

|�¥¹þ�õ, cÙ´��p r���à°êÚ

��� ßÝ²wpuéì|Ú$ |, 
3Ù¦M

«��wÍ5Cz.

ã 1 Zn��3M�¡¥�¹þ©Ù(µg ·g−1)

3.3 �à�|�¥�ZnT3 mRNA�L�þ

¦^RT-PCR�{, ±β-actin�Séì, é�à

�|�oRNA¥¤¹�ZnT3m RNA?1uÿ. (

JL², 3��ÚM|�¥�ZnT3m RNAk�p´

Ý, 
3%!_!�!¡!%!���|�¥�u

ÑZnT3 mRNA�L�. �
?�Ú�[
)M��

Ü©|�¥ZnT3m RNA�L��¹, quÿ
�à

B¥!�M��!�M��!°ê��Ü©|��

ZnT3 mRNA, lã2�uÿ(J�uy�M��!

°ê¥ZnT3 mRNA´uuÑ, 
�MÚB¥¥�u
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ÑZnT3 mRNA. ÚOL², °êÚ���m�ZnT3

mRNAL�vkwÍ5�É, 
§�üö��M��

�'kwÍ5�É (p < 0.05).

ã 2 RT-PCR{uÿ�à�|�¥�ZnT3 mRNA

4 (Ø

SRXRF×£�&�¼��M�¡Zn���°

[©Ù�RT-PCR{é�M��Ú°ê(�¥ZnT3

mRNAL�þkAÉ5©Ù�(J�éA, L²�M

��Ú°ê(�¥ZnT3 mRNA©Ù«��ùüÜ©

|�¥� ©Ù���, Q¹k=$�xZnT3, �¹

kpßÝ� , `²ùü«I�5Ô��Ó�3.  

´�«Ä��E���, �Ü© 3 ²�Ú ²�

�[�� 7á�x¥u��^.  U3ù
K�

¥à8´Ï��3X AÉ5", = =$N�x

ZnT3, 3 ²D4â>¥���«S
5 ²N�

å�^. ÐÚ(J�±íä, �M��Ú°ê¥à8


pßÝ ��. ZnT3ë�â>K�¥ ���=

$L§, â>K� Y²dÙ�þZnT3�L�þû

½, Ù�p��'X´N![� ­����Ä:.

ZnT3é äkpÝ;�5, ZnT3ÏL0��ó �

ªK��=$, �EK�‘ ³’. ù
Ü � lfp

Ýß8, L² é ²�&ÒD�u�N��^�'

��!´ lf�ª�=$L§. ZnT3��,
 

²4�(X�R�!GABA�)�º�, N� ²��

&Ò=�, ?
ë�MõU�N!.
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Zinc and ZnT3 mRNA Expression in Mouse Brain by SRXRF *
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Abstract In order to explore the interaction and function between the ZnT3 mRNA expression and zinc elemental

distribution in brain slice of mouse, zinc concentration and its distribution were determined by SRXRF and ZnT3 mRNA

expression in tissue was examined by RT-PCR method. The results show that the zinc content in cerebral cortex and

hippocampus was significantly higher than in other positions. The highest expression of ZnT3 mRNA was observed in

cerebrum, hippocampus and testis. However, the ZnT3 mRNA was not detected in heart, liver, lung, spleen, kidney,

intestine, olfactory bulb and cerebellum. Furthermore, the results suggest that ZnT3 facilitates the accumulation of

zinc in synaptic vesicles and may play important roles in structuring of vesicular zinc pool.

Key words SRXRF, brain, zinc element, zinc transporter, gene expression
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