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Abstract : We investigated the cytogenetic characteristics of male black-striped field mouse (Apodemus
agrarium) in Korea. Chromosome slides were obtained from blood cell cultures which were synchronized
with thymidine blocking or not. In the chromosome slide which synchronization with thymidine blocking
was employed on, the GTG(G bands by trypsin using Giemsa)-bands of high resolution were observed.
The male black-striped field mouse has 48 chromosomes composed 46 autosomes and XY sex chromosomes.
The centromeric regions of autosomes were positive to GTG-banding. According to this investigation,
thymidine blocking in cell culture process was useful to get lengthened chromosomes. It may be necessary
to employ RBG-banding technique to investigate complementary band patterns between R- and G-banding
in black-striped field mouse.
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�*v(Apodemus agrarius)º ª~�'b� �F;

(Class Mammalia), J~Ï(Order Rodentia), ¯fv"

(Family Apodemus)ö ³~º ¢�ÿb� ÿ¦j�jf

ÖÒ¾¢ *�ö ª�~º ©b� rJ^ ®
. �;'

b� Vãf ²ïj � �ï��, �ãf ¯f �j �

.ïö �î¦V RÒræ ¦f *ZÒ& ®Ú �*v

(striped-field mouse)¢� ®Ö
. �*v~ �Vº îÖ

Êf jÝ~æò Ñ�f ?� �Ó� ìb� *Ë~ F

z«(gastric carcinoid) ¶�B�N� ¸
� rJ^ ®
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Ò �*vº 
þÿb¶öb�B, Ñ�¢ &�~� V

�Ï 6"
þ" �ÃêÂ.� &N��ö FÏ� Î�

� ÒÏ>� ®
 [6]. ��¾ jçræ ¢��*v 


þÿbz¢ *� �¦, �Ò�' 5 F*' ßWö &�

��& Úêz>æ á� 
;�
. ß® �Úö B�~

º �*v~ ^�F*�' ���B, �; 6º ' "ï

Ú~ ª"ç~ ��º ÿb«ö &� ß�Wj <V r

^ö �b«*~ F�&ê {�j *� êÛªC 5 F

*'� ßûj dº V.��� ��Ú^ z
. Koh [8],

f � [1]� �*vö &� "ïÚ ªCöB "ïÚ >,

;�f ª"çj C² : ®b¾ �*v~ ^�F*�

' ßWj 2k~V *~� ��çê ª"»j �Ï�

��& jº� 
;�
. 

�ö � ��öBº �*vö &� ^�F*�' ß

ûj �«~V *~� jËb�¦V ªÒ� â*�¢

V·~� "ïÚ ��j B·� ê ��çê G-ª"»

j {ã~&�, � ��öB áf Ö"¢ Æ&� �*v

¢ 
þÿb� �Ï~V *� V� ¶ò¢ B�~�¶

�
.

Òò 5 O»


þÿb

;öê ³.� >ÖÒ ¢&öB �³� >� �*v

(Apodemus agrarius) 3>¢ ��ö ÒÏ~&
.

"ïÚ ��B·

(1) ^�V·


þÿbj ãºî�� ���Î ê jËj 'Â~&


. 'Â� jËj vË~ Ò¢��&¢Ê Ò�ö IÚ

ö�;b� îVj ¢bB jË^�¢ ºÂ~&
. º

Âbj RPMI 1640 (Gibco Co.) �ÚVæö I� ö�

ªÒ~� W.�[j ªÒ� 
r fetal calf serum

(Gibco Co., 15%), concanavalin (Sigma Co., 3µg/ml),

lipopolysaccharide (Sigma Co., 10µg/ml )& Î&B

RPMI 1640 (Gibco Co.) �ÚVæ¢ If V·2¢Ê�

ö Tâ
. V·�j ¾ b�� ê .�êÖ6j �Ï~

� F�^�>& ml� 0.5~1×106~ ^� &ê& >ê

� V·�j Î&~&
. ^�V·�j If 2¢Ê�

ö colcemid (Sigma Co., 0.02µg/ml)¢ Î&~� 30ª

ã" êöº 1,500 rpm (UNION 32R Plus, �¢"�, �

�)öB 7ª* ö�ªÒ~&
(A ^�V·). ^�V·�

j If 
� 2¢Ê�¢ 37oC CO2 V·Vö If 


r 46�* ã"� ê thymidine (Sigma Co., 300µg/ml)

j Î&~� 8�*� ã"B ê V·�j ö�ªÒ&ö

I� 1,200 rpm (UNION 32R Plus, �¢"�, ��)öB

5ª* ö�ªÒ~� ç[�f ªÒ� V·�¢ Î&~

&
. � ";j 2² >�� 
r 3�* 30ª* V·�

ê colcemid (Sigma Co., 0.02µg/ml)¢ Î&~&
. 30

ª ã" êöº 1,500 rpm (UNION 32R Plus, �¢"�,

��)öB 7ª* ö�ªÒ~&
(B ^�V·). 

(2) ��B·

A, B ^�V·�j ö�ªÒ~� ç[�j B�� ê

0.56% KCl 2.5 ml¢ Î&~� 20ª* O~� 
r �;

�b� Carnoy Ï� (zêR:.Ö=3:1)j ÂÂ® Î&

~&
. 1,500 rpm (UNION 32R Plus, �¢"�, ��)ö

B 3ª* ö�ªÒ� ê ç[�f ªÒ� �;�j 


� Î&~� 1,500 rpm (UNION 32R Plus, �¢"�, �

�)öB 3ª* ö�ªÒ~&
. � ";j 2² >�~&


. ç[�j ªÖ ê î� ò� �;�j 2 ml ;ê &

� 
r 100% öêR (Merck Co.)� ^¿� Ò¢��

&¢Ê *ö ¾ÒÏ�j bÑb� 6'~� Ò¢��

��VöB 24�* �ç ���V
. 

(5(	( CBOET CZ USZQTJO VTJOH (JFNTB
 ª"»

"ïÚ �� Ò¢��¢ 60oC V·V nöB 24�*

ÿn Ïª® ���Î Ê ª"ö ÒÏ~&
. �� Ò¢

��¢ 0.025% trypsin Ï� (Gibco Co.)öB 2ª* >

w� 
r, PBS (pH 7.0)� 5.* >^~�, Sorenson's

buffer (pH 6.8)ö 5%� �C� Giemsa (Sigma Co.)Ï�

b� 8ª* "ï~&
. "ï� ê v�º bö 1ª*

>^~� ¶� ���Î 
r *�ãb� &V~&
.

ÒêR'

GTG-ª"»j >¯� "ïÚ ��j 7�*�ãb�

&V� 
r Kodak technical pan jª (ASA 25, B/W)

j ÒÏ~� 1,000V� R'~&
.

Ö "

>� �*v~ "ïÚ ��ö &� GTG-ª" Ö"

^�ª� 7V~ ' ^�
öB 233~ çÿ"ïÚf

XY W"ïÚ� ��Úê 48B~ "ïÚ& &V>î


(Figs. 1, 2). "ïÚ ��~ ��;ê, trypsin~ ³ê 5

>w�* Giemsa Ï� >w�*ö V¢B ª"ç� �

¶b¾ "ïÚ& ^>� Â]� ª"çj �&
. � ^

�V·";öB thymidinej Î&~&j ãÖ, ç&'b

� thymidinej Î&~æ p~j ãÖ�
 ^�ª� 7

V";ö ®º ^�
� ô~b� "ïÚ~ ^� 6�

�Ë>î
(Figs. 1, 2). &¦ª "ïÚ~ 7�Ú"æ�

GTG-ª"ö "ï>î
.
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� V

"ïÚº ^�ª�";ö ¾æ¾º DNA¢ ��~º

��b�� ~¾~ ^�öB ¾æ¾º "ïÚ~ >f

Î·f ÿb~ «~ö V¢ ß�Wj <º
. ' "ïÚ

~ ª"ç 6� «ö &� ß�Wj <V r^ö �b

«*~ F�&ê {�j *� êÛª³ 5 F*'� ß

ûj dº ^�F*�' V.��� ��Ú^ z
 [14].

ÖÒ¾¢ �F~ »«� ��Ò¾Ö·(Capra hircus)~

^�F*�' ßû �«j Û� �b�' &~¢ C®

V *~� ª"ç� ��B : ®
. 6� ²" ÿb~

¢«b�B �« *Vö ¾� Ö·(Naemorhedus goral)

ö &� G-ª" Ö", ;��' ßûö "�� "�~

êÛª~ö ®ÚB ^�F*�' ��ö ~� �j�

jº~
� ��>î
 [3, 11].

¢>'b� �;ªCb� *�Bº GTG-ª"»� &

Ë �Þ'b� �Ï>Ú zº� GTG-ª"»~ öÒº

���Wî� Giemsa Ï�ö >w�
º "Ë� ®�

arginine� ³¦� histone �Wî ¦ª� "ïB
º "

Ë� ®b¾ jçræ {
~² C&ææº p~
.

GTG-ª"»ö ~�B Ú�² "ï>º ¦ªf DNA

ÒÒöB guanosine-cytidine "V3�
 adenosine-

thymidine "V3� �R ô� �Ò~º ¦*� ©b�

rJ^ ®
 [7, 13].

;{� �;ªC" ª"j *�Bº ^�ª�";j

ÿVz~� ôf 7V ^�
j {�� > ®Ú¢ �


. 6� ^�î~ cc� Ïª~æ pj ãÖ "ïÚ

& B� ß~² >Ú ª"ç~ {�� ÚJÖ� cc�

"ê� ãÖ ÒêR'j *� 1,000V~ *�ã �¢ö

Î� "ïÚ& ��>æ pj �;ªC� Ú[
. 

� 
þöB ÒÏB �*v~ "ïÚöB GTG-ª"

çf Koh [8]f f � [1]� ��� �*v~ "ïÚ ª

"ç�
 �çê& �R ¸~
. � 
þöBº V·7

� â*�öB ôf >~ 7V"ïÚ¢ áV *�B

thymidinej Î&~� G1/S ";j N�~&
. ���

thymidine blockf feed back mechanismb� V·� Ú

~ cytidine� deoxycytidine triphosphate� *~>º ©

j ÛB~� ^�~ ª�";7 SVöB ôf ^�
�

;Ú>Ú ®ê� ~&
 [11]. 6� ^�î~ '.� c

cj *~� 0.56% KCl &Ë�~ >w�* 5 >wN

ê¢ �.~&
. 

� 
þöB �*v "ïÚ ª"ç~ �çê& Ëç

>îæò 19® �ê 20¦V 23® "ïÚræ~ �;j

ªCj ~Vöº �*® ÚJæ� ®î
. Koh [8]º �

*vöB 43~ metacentric "ïÚ& &V>� f � [1]

f �*vöB 23~ metacentric, 13~ submetacentric

"ïÚ¢ ��� : ®
. ��¾ �*® �*v~ "ï

Ú Î·ö &�Bº {
~² C&ææ p~
. 

;{� �;ªCj *�Bº G-ª"ç~ >&çj {

�� > ®º R-ª"»j �þ >¯~Vê �
. R-ª

"»7öBê RBG(R-bands BrdU using Giemsa)º DNA

�WV~ late replicating regionö BrdU& thymidinej

&�~� DNA ÒÒö ã«>ê� ~� Fluorescence

Plus Giemsa method� ª"j >¯~º ©b� ¸f �

çê~ ª"çj {�� > ®
� rJ^ ®
 [9, 13].

��¾ � O»f ÒÏF ÿb~ ^�ª� "V¢ «{

® r� ®Ú¢ò thymidine" BrdU~ R��V¢ ;{

® r > ®
. 

Fig. 1. GTG-banded metaphases of a male black-striped
field mouse. Chromosome slides were obtained from blood
cell cultures which were not synchronized with thymidine
blocking.

Fig. 2. GTG-banded metaphases of a male black-striped
field mouse. Chromosome slides were obtained from blood
cell cultures which were synchronized with thymidine
blocking.
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V¢B �
 ;{� �*v~ �;ªCj *�Bº

^�ª�"V¢ 2k~� prometaphase~ "ïÚ ��

j {�~º ©� &Ë �/~
� �'B
. 6� �B

ª"»� GBG-f RBG-ª"»j �Ï~� ç�'� ª

"çj {�~� ��çê~ "ïÚ��j &çb� �

CBG-ª"»b� ;{� 7�Ú ¦*¢ {�~� "ï

Ú~ Î·j {�~º ©� jº~
� �'B
. 
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