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�� ��������	
�(GN)�
�(GLV)�������������, ��������

��� !, "�#$%&�'(�	������). *�+,-.�/-0�1023456�

23.98%(GN, 123/513)� 29.55%(GLV, 138/467). 78, 9:/-0(GN)23;<�=>?@ABCD

:/-0(GLV), 56� 8.02%� 1.82%. =��EFG�HI	 Holstein J�K*L Holstein J� 3

MNOP���+,QR. S+, GN /-0T, 3 MP���UV4WAXYZ, [G��\L4B

] 85.71%, AXBCI	J�K*LJ��\L4(56� 14.29%� 0%, P < 0.05). G�P�^L��

��)_+,0`ab� 1.54%, AXcCI	 Holstein J�K*L Holstein J�(56d 10.39%K

20.0%, P < 0.05). 8+, GLV/-0T, 3MP���UV4H\L4KL)=4eWAXYZ.
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234, 567	
0(��89[1]. :;<=�/

>? , @A�B�(�)���C�DEFGHI

J? KLMNO�B)��PQ/�� RSTU

MN�)��VW��)�*+���XY� [2].

1997 Z, MNO(�[\)��PQRS“]^”_

`[3]. :abcde, A�B��)�fg�	`h

ij�k,lm�no, pq�	
�F�r. st,

 Uuv(�)�VW������wxy [4]z{

S[5]z|[6]z}[7]z~[8]��[9]��j�XY�PQ/

�. ��,  �������������zm��

�j����j, k���`�������, ��

����j��� G¡�¢£ . 5¤¥�jPQ

¦w§]>?, ¨©PQTU�Uª« zUu¬�

­��H`®¯°­�� , ±��jPQ�²³´

�>? . µ¶·��/¤��¡¸e(Z�)��

��,
���¹���*+�� , º�/¤�

�»¼k½r¾���)��k½��|�PQ

�­.

1 �����

(¿) ��)��!". ��)�MNOÀÁ¹

�|�ÂÃ(ÄÅ)�. �Á� 18 Æ(Z Galoway

Ç|(GLV), º�Á� 603 Æ(ZÈr�� Holstein

É|(GN). ÊÂÃ$%Ë�ÌÍ, f 0.25%ÎÏÐ

Ñ(Gibco) 4ÒÓB 2 h t, 37ÒÓB 0.5 h, ÔÕÖ

×[10]ØÙÚ�ÛÜwÝ 20%U|Þß(FBS, Gibco)

� D-MEM/F-12 !"� (Gibco)�*+àá�iá

!".

(â) ãä)���Â(å. æ{çèéêëì

íîr(å�ïðñ|ãò, óô 30ÒÝ� 1%õö

÷�øö÷�7ù`úûü�, w 4 hýþ����

�.  18Æ���Á	Ê
�W 2 ~ 10 mm�ã�ý

�ã�
 , 
XÊã� -ãä)���� (cumulus-

oocyte complexes, COCs). � COCsíîw DPBS�,

������ 3�
�ã�)�� COCs*+(å!

".  Ý 10%FBS � M199� 2�, � (å!"


(10%FBS, 0.5 µg/mL FSH, 0.01 IU/mL LH � 1.0

µg/mLÈ��� M199, Gibco)� 2�, �t*+�Â

(å!"(in vitro maturation, IVM). � 10/ COCs�

ô 100 µL (å!"
�. �ó�ãä)��!"�

 !"#$t%O 38.5Ò, 5%CO2, &�'(�!"

)�!" 19 h tÊ=. COCs �Ý 0.5%*e�+Ñ

(Sigma)� DPBSÓB 3 ~ 5 min, �t ,-)./�

0123ã�)�, ��4'(5 16��ãä)�

 O���.

(7) �)��89.  O������)�W

!"5 1 á05 5 á�|ÂÃ(ÄÅ)�. )� 
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0.5% FBS:; 2 ~ 7 d
<=>*ô G0?. @A`B

�)�� 0.25% �ÎÏÐÑO 39ÒÓB 2 ~ 3 min

t, Cô D-MEM/F-12DEÓB,  F��
G/�

0H, 
XYI/����)�.

(J) ��� . ���ÛÜKÖ×[11]89LV.

�ãä)�wÝ 7.5 µg/mL )�MN÷ B(cytochalasin

B, CB, Sigma)� M2�OPú 15 min.  .ã�QR

4S=5 16��ãä)�, T ���w*eU6

�VWXYZ�/[ , �t ���wx[WÛ\

]ãä)� , �6��>W�^_��X���\

=(\]Ü2�). ��)��ô*eUt, @óô`

a�
(EFS)�bc 1 ~ 2 min, a�
Ý� 0.28 mol/L

de�, 0.5 mmol/L Hepes, 0.05 mmol/L CaCl2�2H2O

� 0.1 mmol/L MgSO4�7H2O. �t�ô !� EFS

�a�f�, gôÀ/
¬hi(DC, 2.0 kV/cm, 10

µs/�, jk 1 s)
<=a�. wÝ 10%FBS � M199

�!" 0.5 ht, lma�no, pa��ãw 1 ht

*+º��`a�Pú.

(q) BrsB. Ø�a�ãw(å!"t 24 h

(tu*+(å!"W 0 h)*+sBPú. GvãT

wÝ 5 µmol/L A23187� CR1-aa(NaCl 114.7 mmol/L,

KCl 3.1 mmol/L, NaHCO3�26.2 mmol/L, L-wxyz

1.0 mmol/L, {|+} 0.4 mmol/L, [+~� 5.0

mmol/L, BSA 3 mg/mL, �� 10 µg/mL, ��x�+

2%(��»), ���x�+ 1%(��»))� 39ÒPú

4 min.  CR1-aa� 5 mint�ôÝ 10 µg/mL ó�

ù|(cycloheximide, CHX, Sigma), 3 µg/mL)�MN

÷D(cytochalasin D, CD, Sigma)� 10%FBS�CR1-aa

�!" 1 h. � CR1-aa� 3�t�ô�Ý 10 µg/mL

CHX� CR1-aa���!" 4 h.

(�) GvT��Â!". sB��GvT, �

10�óô�/ 100 µLÝ 10%FBS� CR1-aa!"F

��,  !"#$, wÝ 5%CO2, 39Ò�&�'(!

")�!" 48 h. æ5 3 �(*+���LVW5 1

�)tu, �PQTU�xyUu(ÄÅ)��!",

� 48 h��~!"
. !"5 6��, w!"
��

Cô����>D�(�0 1 mg/mL. !"�5 7, 8

� 9��, ����T��T���.  χ 2l���

�j��«(W½).

(�) TU��. � 1 ~ 3�'� ���T�ô

¡�	n5 7�(	n¢�W5 0�)���|£¤ý,

¥�� 230�GvT�ô 112Á��|ý. GvT�

� 60 �MNO GLV ��)�, 170 �MNO GN �

�)�. ¦ 3 ���|, �¾�ïðñ|zõZ

HolsteinÉ|��� HolsteinÉ|.

(§) F¨© DNA��. ª F¨© DNA��

Ül«�)�PQ|���¬�C���)���

­. DNA®¯MNO GN� GLV���ÂÃX�°

�)�z5 Á¦s�PQ|±�ÂÃX�°z9 Á¯

°�PQ|±�²³�°� 11 Á��|�ÃX�°.

DNA®¯<Ê
Ý10 mmol/L Tris(pH 8.0), 100 mmol/L

NaCl, 1 mmol/L EDTA, 1% SDS� 0.5 mg/mLÏÐÑ

K(AMRESCO). �Ê 12 � O|´£µR�F¨©

¶j(ETH3, ETH225, BM1824, BM2113, TGLA126,

TGLA53, ETH10, MGTG4B, TGLA227, TGLA122,
INRA23� SPS113), ÔÕ¶j� Tm��·¸¹4�

B(� PCR/ª�W 3�*+, �� 4�¶j, �¾

 FAM� HEXÀ�º»¼½. PCR/ª�j�or

Pút`¾l«(ABI PRISMTM 310 Genetic Analyzer,
Applied Biosystems).

2 ��

2.1 ��������	
��

�íî� 5278 � COCs, ��Â(å!" 19 h

t, �� 2897�S=5 16�, (å­W 54.89%. �

�>� 2016 � M¿ãä)�*+���. ���b

c�TU	
noÀd 1. GLV�)��ã���a

�­� GN�7�«. `a���­�k�)�iá

��(1 ~ 5á)
�Þß:;��(2 ~ 7 d)�ÁÂ. MN

O GLV � GN �GvT�Â	
0�T�»L7Ã

Ä�«.

2.2 
���������
���	��

� 55�MNO GLV�GvT�ô 26Á��|

£¤ý, TU�� 60 dt� 6Á��|ÅÆ, ÅÆ­W

23.08%(d 2). st 5Á|Tt¬�, ¬�­W 83.33%,

1Á��|ÇÈ0?f�W 1ÁPQGalowayÇ|(É

1(a)), k½��|�O�� GLV GvT�ÅÆ­z

¬�­��±­Ê7�«. 162 � GN �GvT�ô

80 Á��|£¤ý , 60 d �� 17 Á��|ÅÆ

(21.25%), st 7 Á��|¬�, ¬�­W 41.18%,

10Á��|��W 13ÁPQ HolsteinÉ|, Ë��T

U�� 8.02%. ��GNGvTt, 3�k½��|�Å

Æ­7ÃÄ�«, 5ïðñ|�¬�­(85.71%)ÃÄ

�OõZ Holstein É|��� Holstein É|(14.29%,
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� 1 �� Holstein ��(GN)� Galoway ��(GLV)�	
��
����������

������� ��	
� �
� ��� 2-����(%) 4~8����(%) ���(%)

GLV 982 548 467 365 (78.16) 322 (68.95) 138 (29.55)

GN 1034 623 513 424 (82.65) 349 (68.03) 123 (23.98)

�� 2016 1171 980 789 (80.50) 671 (68.47) 261 (26.63)

� 2 ������
�������������

������� ����� ��� �	�� ���(%)a) ���(%)b) ���(%)c)

�� 29 14 4 (28.57)a 3 (75.00)a 1 (3.45)a

GLV  ! Holstein"� 20 9 1 (11.10)a 1 (100.00)a 0 (0.00)a

#� Holstein"� 6 3 1 (33.33)a 1 (100.00)a 0 (0.00)a

$� 55 26 6 (23.08) 5 (83.33) 1 (1.82)

�� 65 29 7 (24.14)a 6 (85.71)a 1 (1.54)a

GN  ! Holstein"� 77 40 7 (17.50)a 1 (14.29)b 8 (10.39)b

#� Holstein"� 20 11 3 (27.27)a 0 (0.00)b 4 (20.00)b

$� 162 80 17 (21.25) 7 (41.18) 13 (8.02)

�� 6 3 3 (100.0)a 2 (66.67) 0*(0.00)

GLV+GN  ! Holstein"� 5 2 0 (0.0)b 0 (0.00) 0 (0.00)

#� Holstein"� 2 1 0 (0.0)b 0 (0.00) 0 (0.00)

$� 13 6 3 (50.0) 2 (66.67) 0 (0.00)

�� 230 112 26 (23.21) 14 (53.85) 14 (6.09)

a) ���	% 60 d&'()*+,-, b) .����/, c) .�	���/. *0�123, a~c0456789:;<=(P < 0.05)

0%; P < 0.05), ������(1.54%)��	
��


 Holstein����� Holstein��(10.39%, 20.0%;

P < 0.05), ��
 Holstein������ Holstein�

�����	. � 13���� GLV� GN����

 !" 6#$%�&'(, 60 d)� 3#*+(50%),

,� 2#-./�, 01#2345�6178.

12#$%�923 276 ~ 95 d:�, �;<�=

>�?@ABC�6 14 #DE�, FG 1 #���

GLVH%IJ(KLM���), 13#��� GNH%

IJ(KNM���). 9#9OPQ.RS(T 1(b)), 5

#���UVWX(T 1(c)).

2.3 �������

Y 1 #��$%�6 1 #78Z, F[ 11 #$

%�\�6 14#DE�. ] 14#DE�G� 1#^

��� GLV �DE_%, 9�. 1 _`R�aMb

Oc; F[ 13#��� GN�DE_%G, 8#Bd

R�efgh(1ijJe)=ek�l(1ijJe)=

mn�op(OP 1.5 h .RS)=>��q=aMr

s(OP 3 d.RS)�tuv(OP 7 d.RS). F[

5#UVWX, FG�1iKjJe.

Y 2#��$%wQ�;<�6DE_%Z, F

[ 9#$%��xyz�5(286 d){| 5 ~ 9 d�6.

}. 7# GN�DE_%(�~� 3ijJe)��x�

P%�K(54.14 ± 5.65)kg, ���5����P�l

�NM��.}_%�x�P%�(43.46 ± 3.13)kg.

2.4 �����	

��DE���#��������H%��

603�(GN)op1�, �%�B����1���(T1

(b) ~(d)).

2.5 ����
�� DNA ��

��� DNA B����� 13 #NMDE��

�� 1 #LMDE Galoway �������Bd�

H% GN � GLV op1�, ��}3$% �¡¢

(T 2).

3 ��

£¤��¥¦ , §¨��Z©ª«¬­®IJ

¯°9±²� M³´ IJG�µ¶·¸, ¹º»

�¼�mnK¬V�_% . ½��¾¿À��%I

J[12 ~ 15]ÁK²!Â�H²%IJ�PÃDE�. A

�, DEÄÅ�¬Æ�ÇÈ�É�, ]�¾¿�Ê�

¢, FGIJÀ��^1_�Ê. 4ËQKÌ, Í�

¯�ÎÏÐ¬%IJÑ�²!Â�Ò�Ó� . ÔÕ

ÖG , ×ØÙÑ�@LM�NM�Z©¬­®IJ
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� 1
(a) �� Galoway��, (b) 7������ Holstein	�, (c) 5�
���� Holstein	�, (d) �
 603� Holstein	�

� 2 �� Holstein �����	 DNA 
��

GN-98120 �����, 603 ��
���, GN ��
��, 98120 ����
�. �������� !, "�(B)#$�(G)���%&'(.

Panel 1�)( ETH3 (B), BM2113 (G), ETH225 (B)# BM1824 (B)�%&*+. Panel 2�)( TGLA126 (B), MGTG4B (G), TGLA53 (B)# ETH10

(B)�%&*+. Panel 3�)( TGLA227 (B), SPS113 (G), TGLA122 (B)# INRA23 (B)�%&*+. ,-���� DNA�./01234�*+
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ÚÛ²!Â. Ñ�Ü4 G0 5�IJ?Ý�Ü�IJ

xÞßÃ¿ÐDEÄÅ. ,^9��DEG, Ñà�

Ü�eá¬­®IJ[16]âÞß 10% ~ 12%���m

n�, �ãä�¬%[12]?eá[16]IJÇÞß 51% ~

52%����. ÔÕÖG, ÑG05IJÁKH²%I

JÞßÃ 26.63%���mn�.

åA9ÑLM(GLV)æNM(GN)�Z©¬­®

IJÚÛ²!Â�ÕÖG , �¼��ç5��mn

�è��	�� , ,NM�¼�mné5�yêÇ

��LM�¼�(8.02%� 1.82%, ë 2). ì×Ø�í,

Ñ��À��LM?NM%IJÚÛ²!Âx½Þ

ß¬Æ , ,ÇÝî�i��Md�%IJ�DEÒ

�ÚÛyï�ðñ. ÔÕÖG, ×Ø9�1£¤Gò

Ñ��� GLV æ GN �¬­®IJÚÛÃ²!ÂÕ

Ö, ���ó, �¼�ç5mn�è��	��, ,

���NMÄÅ¬­®IJ��¼�mn45�y

êÇ¦���LM�¼� . ]1���ÓôDEõ

�ðñÉö[8], 9]1ÕÖG, ÕÖ÷ø!ÂÃ 84�

���LMõùúûf¬­®IJ��¼�. , â

� 1#õ*+, ¹�è�*+é5, �9!ÂÃ 3�

���´üIJ��¼�., ÞßÃ 1ýDEõ.

þ�´ IJ¬�. , �%�G5��%�k

��mP�¸ , ���	
��%�k���
´

 IJ²�k�¹ÚÛ±²�Ò�ï
 . KÃw�

±²���M, �ì$�PÅ���, ×Ø�´ I

J�%Z¬�)�� 22 ~ 24 h��4 19 h, �)��

B¬�´ IJ��%��O , �W�%�´��

�%�G%ÍÝop
�. ��, ¯��%�´��

��%�� �BJ!1"±# . ]$%&��w

�±²���M, �)�' Ãi´ IJ�().

]^9ÔÕÖG*+wO�µ,Ú±²-.

´ IJV¸^²!ÂG�1_¢.Ü/. Wells

0÷ [12]ðñ , 9´ IJ¬�§¨. (hours post

maturation, hpm, º�´ IJ1"¬�§¨2�3

45�)�)22 ~ 24 h, Ñ67 â�ò� 8�¼´

9:V(�; 1%). Wells0÷Ím<, qãä��eá

¬­®IJ[16]97"V¸Q� 24 hpm? 30 hpm M

³´ IJ. , �emn��	��7 �V¸�

)ÚÛ��¼� . ]ë¦{=H²9´ IJJ!

�&GÁÑ)�&¯�>?²�¼��@¶ . ÔÕ

ÖG, �¼´9 21 ~ 22 hpm7 , 9 24 hpmV¸, �

�H²� 2 ~ 3 h�)�AB9M³´J!G, ]�C

��e�mn, ���D4Ã 26.63%, �	��½

��1�ðñ[6,17].

×ØÑ 3Ð���$%�, Bd^EF��=�


 Holstein����� Holstein��. 9!Â GLV�

¼�), 3 Ð$%�9*+�=/��æ��y�G

x¡�	��. 9!ÂGN�¼�), 3Ð$%��*

+�¡�	��, ,EF���/���D 85.71%,

�	���
 Holstein ��æ�� Holstein ��(B

d^ 14.29%� 0.00%, P < 0.05). ���6DE��

H!Â�e�y�K 1.54%, �	
��
 Holstein

��æ���Holstein�(Bd^ 10.39%æ 20.00%, P

< 0.05), ��
 Holstein����� Holstein��:

�����	. ]I¦, EF���J ÑÁ�¼�

�!Â$%, ��
 Holstein����� Holstein�

�x^�K�!Â$%. ì×Ø�í, ]^L 1 +i

��$%�9�²!ÂG�Ò�ÚÛyï.

4ËQKÌ, %IJDE�¬V�ï
, ;K 0%

~ 10%[14], ]&MÑeá/����µPNRS��

�OP . 9ÔÕÖG , /��K 53.84%, RS�K

64.3%, ]_���<��DE�ðñ�Ô1

� [6,13,14,18]. ,ç5�.5/�æµPNRS��Q

RSTÝU¦ . Óô�ðñºOeá/��eV�

��¢ [19,20]. ��&¯^þ�W�2	XYZ�µ

PN�%�[>(ê\�.}] ^)�»�/��

µPNRS[12,19]. 9ÔÕÖG, � 1 ijJe9BC

QR�efgh, 0� 1ijJeþ�W�2	XY

Z�/�. ��� GN�NMDE���xOP%�

y�_`�l�NM_%��xOP%�� 25%.

YÃDEa-ÔbU9cÝíd�1�R�Z , �

��Y1�DE��R��eq�f� . ×Ø��

��MQ�=gh[3,21]�ij[22]DE�ÕÖ���¥

¦Ã, �/��=�µPáRS���.}] ^0

kl9²!ÂÕÖGTAU9 , ,9DEmh [23~25]

�ÕÖG, Çc¡�À�ðñ.

��� DNAB�^i%IJDEÄÅÚÛnÎ

�opa-[7,14,26]. ��� DNAB���¥¦, ��

DE�_%�²qrÅ!op�@�H²%IJ .

åADE Holstein ��#�������H%�1

�, ,�%�B�����Ç����, ]���&

¯^þ�eáª«mn	¶G , �sÊIJ�ëD

�t!$4Ã&'uv�wx[27].

]G�y, 9ÔÕÖG, ×Øm<DENM�y
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DELM�z{| , $%ÄÅ�_Ð�}~^wx

�¼�mn45Ò���p�Ê , �
�����

��x^�K�!Â$% , �EF���J ÑÁ

²!Â�e�!Â$%.

�� ��������	
��
������	�

����������	�
������������

 !�	
��"#$�%&'�()��*+���,

-
��./0'�123. 4567��89��:;

(<=>?39830280)@3AB.
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