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4.�VH13�mulberry� variety�was�approved�as� of�cial�national�variety� by�Scienti�c�Council�of�
0LQLVWU��RI��JULFXOWXUH�DQG�5XUDO��HYHORSPHQW�LQ��SULO������DQG�GLVVHPLQDWHG�WR�WKH�SURYLQFHV�LQ�
QRUWKHUQ�DQG�FHQWUDO�SURYLQFHV��9+���K�EULG�PXOEHUU��YDULHW��KDG�EHHQ�DZDUGHG�WKH�*ROG��XS�LQ�
�����DQG�DJULFXOWXUH�9,)27(;�DZDUG�LQ������

5()(5(1&(6

The�sericultural�research�institute,�Chinese�academy�of�agricultural�sciences�Zhen�ang�China.�0DLQ�
YDULHWLHV�RI�0XOEHUU��&KLQD��&KLQD�DJULFXOWXUDO�(QF�FORSHGLD.�Beijing�agricultural�publisher�
������WU����������

+D�9DQ�3KXF�9X��XF�%DQ�����������&RPSDULVRQ�RI�VRPH�WULSORLG�PXOEHUU��EH�FUHDWHG��-RXUQDO�RI�
�JULFXOWXUDO�6FLHQFH�DQG�7HFKQRORJ��

+D�9DQ�3KXF���������0HWKRGV�EUHHGLQJ�QH��PXOEHUU��DQG�VRPH�DFKLHYHPHQWV�RI�9LHWQDP���JULFXOWXUH�
3XEOLVKLQJ�+RXVH��+DQRL������
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�����33/,&�7,21�2)�%,27(&�12/2���,1��1,0�/�
�86%�1�5��,1�6287�(51�3529,1&(6

��������������������������������������������������������������������������Chung�Anh�Dung*

������,�VWLW�WH�RI��JULF�OW�UDO�6FLH�FH�IRU�6R�W�HU���LHW�DP��,�6�

6800�5�

Application�of�biotechnology�in�animal�husbandry�has�been�encouraged�by�governmental�policies.�Our�
initial�results�in�this�aspect�showed�that�reproductive�biotechnologies�including�sexed�semen,�ovum�pick-
up�can�be�used�into�in�vitro�embryo�production�in�order�to�produce�high�quality�animal�breed;�molecular�
biology� have� been� applied� successful� to� detect� pathogen� of� serious� disease� (PRRS)� or� congenital�
genetic� disease� (BLAD).�Our� research� trends� focus�on� (i)� combining� reproductive�biotechnology�with�
gene�assisted�selection�for�producing�high�quality�animal�breed�(ii)�combining�genotype�selection�(MAS,�
GAS,�SNPs)�with�phenotype�selection�(BLUP)�in�animal�selection�and�breeding�programmes,�especially�
on�improving�quality�of�animal�products�(iii)�combining�molecular�biology�with�conventional�methods�in�
diagnosis�of�animal�diseases,�especially�on�genetic�diseases.��

.H�ZRUGV��Porcine�Reproductive�and�Respiratory�Syndrome,�Bovine�Leukocyte�Adhesion�De�ciency,�

Gene�Assisted�Selection,�Best�Linear�Unbiased�Prediction,�Ovum�Pick-Up,�In�Vitro�Embryo�Production

,��,1752�8&7,21

Application� of� Biotechnology� in� animal� husbandry� (2008-2020)� has� been� con�rmed� by�

��(PDLO��FKXQJDQKGXQJ��DKRR�FRP
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Governmental� Decision� (Decision�14/2008/QĐ-TTg)� ‘...Improving� reproductive�biotechnologies,�
HVSHFLDOO�� LQ� FHOO� ELRWHFKQRORJLHV� LQFOXGLQJ� VHPHQ�� HPEU�R� IUHH]LQJ�� HPEU�R� WUDQVIHU�� LQ� YLWUR�
IHUWLOL]DWLRQ���SSOLFDWLRQ�RI�PROHFXODU�PDUNHU��WUDQVJHQLF�WHFKQRORJ��IRU�VHOHFWLRQ�DQG�SURGXFWLRQ�
RI�KLJK��LHOG��TXDOLW��GRPHVWLF�DQLPDO�DQG�HPEU�R�VH[LQJ��5HVHDUFKLQJ�DQG�LPSURYLQJ�FDSDFLW��LQ�
YDFFLQH�SURGXFWLRQ��HVSHFLDOO��LQ�VRPH�GDQJHURXV�GLVHDVHV�LQ�GRPHVWLF�DQLPDO���

%LRWHFKQRORJ���HSDUWPHQW��ZKLFK� EHORQJV� WR� ,�6�� KDV� FRQGXFWHG�VRPH� UHVHDUFKHV� LQ� DERYH�
FRQWHQWV�� 6RPH� RXU� LQLWLDO� UHVXOWV� RI� ELRWHFKQRORJ�� DSSOLFDWLRQ� LQ� DQLPDO� KXVEDQGU�� KDYH� EHHQ�
VXPPDUL]HG�LQ�WKH�UHSRUW�

,,��5(352�8&7,9(�%,27(&�12/2�,(6�,1��20(67,&��1,0�/

7KH� XVH� RI�0XOWL� 2YXODWLRQ� DQG� (PEU�R� 7UDQVIHU� �02(7�� WHFKQRORJ�� LQ� FDWWOH� EUHHGLQJ� KDV�
EHHQ�FRQWLQXHG�WR�LQFUHDVH��HVSHFLDOO��LQ�WKH�GDLU��FDWWOH��RYHU� WKH�SDVW�����HDUV�ZLWK�WKH�PRYHPHQW�
WRZDUG�JHQHWLF�LPSURYHPHQW�DV�RSSRVHG�WR�WKH�SURGXFWLRQ�RI�GHVLUDEOH�SKHQRW�SHV��7KLV�WHFKQRORJ��LV�
in�uencing�the�direction�of�cattle�breeding�industries;�the�numbers�are�small�but�the�impact�is�high.�Like�
(7��WHFKQRORJ��IRU�LQ�YLWUR�HPEU�R�SURGXFWLRQ��,9(3��LQ�FDWWOH�KDV�DOVR�HQFRXQWHUHG�PDQ��FKDOOHQJHV�
RQ�WKH�SDWK�WRZDUG�ZLGHVSUHDG�FRPPHUFLDO�DSSOLFDWLRQ��+RZHYHU��,9(3�WHFKQRORJ��ZLOO�EH�PRUH�XVHIXO�
ZKHQ� FRPELQHG�ZLWK� VSHUP�VRUWLQJ� WHFKQRORJ���7KLV�FRPELQDWLRQ�ZLOO�SURGXFH� WKH� IRUHVHHQ� VH[XDO�
embryos�which�create�suitable�calves�to�different�objectives�of�production�(beef�or�dairy�industry).�IVEP�
in�cattle�by�using�sorted�semen�within�conditions�of�new�lab�is�also�a�primary�objective�of�this�study.

7ZR�QHFHVVDU��PDWHULDOV�RI�,9(3�DUH�RRF�WH�DQG�VHPHQ��VWDEOH�DQG�JRRG�RRF�WH�VXSSO��LV�EHLQJ�
PDLQ�FRQVWUDLQW�RI�,9(3��,Q�9LHWQDP�ZKHUH�EDG�RRF�WHV�RI�ROG�LOO�FRZ�DW�VODXJKWHU�KRXVH�ZDV�QRW�
JRRG�IRU�,9(3�DQG�WKDW�V�ZK��WKH�WHFKQLTXH�OLNH�238��2YXP�3LFN�XS��LV�RQH�RI�WKH�DOWHUQDWLYHV�WR�
get�developmentally�competent�oocytes.�IVEP�in�dairy�cattle�get�more�dif�cult,�most�of�dairy�cow�
ZHUH�RQO��HOLPLQDWHG�E��WRR�ROG�RU�SUREOHPV�RI�UHSURGXFWLRQ�DIWHU�PDQ��WUHDWPHQWV�ZLWK�KRUPRQH��
it�means� that�the�ovary�was� in�uenced�seriously.�So,�oocytes�from�slaughter�ovary�of�dairy�cow�
ZHUH�QRW�KLJK�GHYHORSPHQWDO�FRPSHWHQFH��(YLGHQFH�VXJJHVWV�WKDW�WKH�LQWULQVLF�TXDOLW��RI�WKH�RRF�WH�
LV� WKH� NH�� IDFWRU� GHWHUPLQLQJ� WKH� SURSRUWLRQ� RI� RRF�WHV� GHYHORSLQJ� WR� WKH� EODVWRF�VW� VWDJH��7KH�
RRF�WH�PDWXUDWLRQ�LV�D�FRPSOLFDWHG�SURFHVV�DQG�WKH�VHOHFWLRQ�RI�RRF�WHV�IRU�FXOWXUH�LQ�YLWUR�RQO��E��
PRUSKRORJ��LV�QRW�HQRXJK�WR�REWDLQ�EHWWHU�,90�DQG�,9)��7KHUH�LV�FRQVLGHUDEOH�HYLGHQFH�WKDW�WKH�
PHGLXP�DQG�FRQGLWLRQV�RI�RRF�WH�FXOWXUH�DOVR� LPSDFW�RQ� WKH�GHYHORSPHQW�RI�ERYLQH�HPEU�RV� LQ�
YLWUR��7KHVH�SURFHVVHV�LQYROYH�QXPHURXV�OHYHOV�RI�FKHFNV��EDODQFHV�DQG�DUH�VHQVLWLYH�WR�UHJXODWLRQ�RI�
HQGRJHQRXV�DQG�H[RJHQRXV�IDFWRUV�

Our�experiments�aim�to�improve�ef�ciency�of�IVEP�in�dairy�cattle.�These�techniques�can�be�used�
WR�SURGXFH�KLJK�TXDOLW��GDLU��FDWWOH�

�����0DWHULDO�DQG�0HWKRGRORJLHV

([SHULPHQW����8VLQJ�VH[HG�VHPHQ�LQ�LQYLWUR�ERYLQH�HPEU�R�SURGXFWLRQ

��2RF�WHV�ZHUH�FROOHFWHG�IURP�RYDU��DIWHU�VODXJKWHULQJ�

-�Frozen�sorted-semen�was�imported�from�O’Connor�Land�&�Cattle�company�(Canada)

��3URFHGXUH�RI�,90��,Q�YLWUR�0DWXUDWLRQ���,9)��,Q�YLWUR�)HUWLOL]DWLRQ��DQG�,9���,Q�YLWUR��XOWXUH��
ZHUH�LPSOHPHQWHG�E��1/%��V�JXLGH�ERRN��-DSDQ���

��6H[�RI�HPEU�R�ZDV�UH�H[DPLQHG�E��3�5��.DPH�DPD�<XLFKL�������

-� Comparing� the�ef�ciency� of� IVEP� by�using� two�different� semen� types,�normal� semen� and�
VRUWHG�VHPHQ��RQO��VSHUP�ZLWK�;�FKURPRVRPH��
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([SHULPHQW����8VLQJ�2YXP�3LFN�8S�WR�VXSSO��VWDEOH��JRRG�RRF�WHV�WR�,9(3

-�Speci�c�ultrasound�system�(HS-2000V,�Japan)�with�transvaginal�probe�has�been�used�to�collect�
RRF�WH�RQ�RYDU��RI�OLYLQJ�FRZV�

��)UR]HQ�QRUPDO�VHPHQ�ZDV�SURGXFW�RI�0RQFDGD�FHQWHU

��3URFHGXUH�RI�,90��,9)�DQG�,9��ZHUH�LPSOHPHQWHG�E��1/%��V�JXLGH�ERRN��-DSDQ��

-�Number�of�aspirated�oocytes�in�every�OPU�is�major�evaluation�criteria

([SHULPHQW����6XSSOHPHQWLQJ�)ROOLFXODU�)OXLG�DQG�,*)���LQWR�,90�DQG�,9��PHGLXP�

��)ROOLFXODU�)OXLG�ZDV�FROOHFWHG� IURP�GRPLQDQW�IROOLFOH�RQ�VODXJKWHU�RYDU��RI�GDLU��FRZV�DQG�
sterilized�by�20µm��lter.

��+RUPRQH�,*)���ZDV�LPSRUWHG�IURP�6LJPD��OGULFK

��3URFHGXUH�RI�,90��,9)�DQG�,9��ZHUH�LPSOHPHQWHG�E��1/%��V�JXLGH�ERRN��-DSDQ��

���RPSDULQJ�WKH�UDWH�RI�PDWXUH�RRF�WH�LQ�EDVLF�PHGLXP��7�0�����������DOI�6HUXP��FRQWURO��
ZLWK�EDVLF�PHGLXP�DGGLQJ����)ROOLFXODU�)OXLG�

���RPSDULQJ�UDWH�RI�EODVWRF�VW�HPEU�R�LQ�EDVLF�PHGLXP���5�DD������)�6��FRQWURO��ZLWK�EDVLF�
PHGLXP�DGGLQJ���QJ�PO�RU����QJ�PO�,*)���

�����5HVXOWV�DQG�GLVFXVVLRQ

([SHULPHQW����8VLQJ�VH[HG�VHPHQ�LQ�LQYLWUR�ERYLQH�HPEU�R�SURGXFWLRQ

5HVXOW�VKRZHG�WKDW�VRUWHG�VHPHQ�FDQ�EH�XVHG�LQ�LQ�YLWUR�ERYLQH�HPEU�R�SURGXFWLRQ�ZLWK�������
fertilization�rate�and�35%�morula�and�blastocyst�rate.�There�was�no�signi�cant�difference�in�ef�ciency�
RI�QRUPDO�VHPHQ�DQG�VRUWHG�VHPHQ�LQ�LQ�YLWUR�bovine�embryo�production�(P>0,05).

7DEOH����8VLQJ�VRUWHG�VHPHQ�LQ�LQ�YLWUR�ERYLQH�HPEU�R�SURGXFWLRQ

([SHULPHQW����8VLQJ�2YXP�3LFN�8S�WR�VXSSO��VWDEOH��JRRG�RRF�WHV�WR�,9(3

Our�initial�result�showed�that�OPU�technique�is�rather�dif�cult�and�complex,�but�we�can�conduct�
238�WHFKQLTXH�LQ�ERWK�VODXJKWHU�RYDU��DQG�OLYH�FRZ���IWHU�VL[�WULDOV��DYHUDJH�RI�RRF�WHV�SHU�238�
ZDV�����RRF�WHV�238��LW�ZDV�ORZHU�WKDQ�SUHYLRXV�UHVXOW�RI�1JX�HQ�9DQ�/��HW�DO��������ZLWK������
RRF�WHV�238��6XFFHVVIXO�UDWH�RI�238��DVSLUDWHG�RRF�WHV�SHU�GHWHFWHG�IROOLFOHV��ZDV�������ORZHU�
WKDQ�UHVXOW�RI��HFK�HW�DO��������ZLWK��������EXW�WKH�VXFFHVVIXO�UDWH�YDULHG�IURP�����RQ�VPDOO�IROOLFOH�

12mm�to�76.7%�on�large�follicle�>12mm.

([SHULPHQW����6XSSOHPHQWLQJ�)ROOLFXODU�)OXLG�DQG�,*)���LQWR�,90�DQG�,9��PHGLXP

Our�initial�results�showed�that:�Rate�of�mature�oocyte�have�been�improved�signi�cantly�in�IVM�
basic�medium�adding�5%�follicle��uid.�It�reached�77.8%�compared�with�61.8%�in�control.�Bovine�
PRUXOD�DQG�EODVWRF�VW� UDWH�RI�,9��PHGLXP��ZKLFK�ZDV�DGGHG���QJ�PO�RU����QJ�PO�,*)����ZHUH�
�������RU��������FRPSDULQJ�ZLWK��������LQ�FRQWURO��ZLWKRXW�,*)�����,QLWLDO�UHVXOWV�RI�DGGLQJ�,*)�
��LQWR�,9��PHGLXP�SURYHQ�WKDW�RXU�UHVHDUFKV�LV�ULJKW�ZKHQ�IRFXVLQJ�RQ�LPSURYLQJ�FXOWXUH�PHGLXP��

���������)HUWLOL�DWLRQ�
Type�of�Semen

Normal�semen Reducing�sugar

Number�of�matured�oocytes �� ���

Number�of�zygotes �� ���

Fertilization�rate 29.9% 22.6%
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Table�2.�Supplementing�follicle��uid�(5%)�into�medium�of�LQ�YLWUR�PDWXUDWLRQ

7DEOH����6XSSOHPHQWLQJ�,*)���LQWR�PHGLXP�RI�LQ�YLWUR�FXOWXUH�

,,,��02/(&8/�5�%,2/2���,1��20(67,&��1,0�/

DNA� marker� is� an� identi�able� DNA� fragment� or� sequence� that� can� be� used� to� detect� DNA�
SRO�PRUSKLVP���LIIHUHQW�W�SHV�RI�PDUNHUV�DUH�DYDLODEOH��LQFOXGLQJ�5)/3��5�3��DQG��)/3��LQYROYLQJ�
WKH�XVH�RI�UHVWULFWLRQ�HQ]�PHV�DQG� WKH�SRO�PHUDVH�FKDLQ�UHDFWLRQ���PLQLVDWHOOLWHV��PLFURVDWHOOLWHV��
VLQJOH�QXFOHRWLGH�SRO�PRUSKLVP��613���0DUNHUV�WKDW�KDYH�D�VWDWLVWLFDO�DVVRFLDWLRQ�ZLWK�D�SKHQRW�SLF�
WUDLW�FDQ�EH�XVHG�IRU�VHOHFWLRQ�RI�DQLPDOV�IRU�WKH�GHVLUHG�SKHQRW�SH��PDUNHU�DVVLVWHG�VHOHFWLRQ�0�6���
Molecular�markers�may�also�be�used�to�increase�the�ef�ciency�of�the�introduction�(introgression)�of�
JHQHV�IURP�RQH�EUHHG�LQWR�DQRWKHU�WKURXJK�UHSHDWHG�EDFNFURVVLQJ�RI�D�UHFLSLHQW�EUHHG��1RZ��JHQHWLF�
VHOHFWLRQ�FDQ�EH�FRQGXFWHG�GLUHFWO��RQ�WKH�47/��JHQH�DVVLVWHG�VHOHFWLRQ�*�6��RU�613V��EDVHG�RQ�
PLFUR�DUUD��FKLS��DQG�FRPELQH�ZLWK�SKHQRW�SH�VHOHFWLRQ��0��%/83��

3�5� LV� EHLQJ� D� XVHIXO�PHWKRG� IRU� GLDJQRVLQJ� SDWKRJHQRXV� IDFWRUV��7KLV� WHFKQLTXH� KDV�EHHQ�
H[WUHPHO��XVHIXO� LQ�HSLGHPLRORJ���HQDEOLQJ�FRPSDULVRQ�RI�LVRODWHV�RI�D�SDUWLFXODU�SDWKRJHQ��5HDO�
time�PCR�offers�a�much�greater�sensitivity�for�the�identi�cation�of�pathogens�and�is�especially�useful�
when� the�pathogen�is�available�only�in�small�numbers�or�is�dif�cult�to�culture.�For�more�precise�
SKHQRW�SH�DQG�JHQRW�SH�DQDO�VLV��VHTXHQFH�DQDO�VLV�FDQ�DOVR�EH�FRQGXFWHG�

2XU�UHVHDUFK�WUHQGV�IRFXV�RQ�XVLQJ�0�6��*�6�FRPELQLQJ�ZLWK�%/83��FRQYHQWLRQDO�PHWKRG��
LQ� EUHHGLQJ� SURJUDPPHV� RI� GRPHVWLF� DQLPDO�� ,Q� DGGLWLRQ�� DSSOLFDWLRQ� RI� PROHFXODU� ELRORJ�� IRU�
GHWHUPLQLQJ�SRSXODU�SDWKRJHQRXV�IDFWRUV��HVSHFLDOO��FRQJHQLWDO�JHQHWLF�GLVHDVHV��LQ�DQLPDO�KXVEDQGU��
is�major�consideration�of�our�research.

�����0DWHULDO�DQG�0HWKRGRORJLHV

([SHULPHQW�����SSOLFDWLRQ�RI�3�5�5)/3�IRU�GHWHFWLQJ�%/���LQ�GDLU��FDWWOH�SRSXODWLRQ�LQ�+R�
�KL�0LQK�FLW�

������EORRG�VDPSOHV������PLON�VDPSOHV�DQG����IUR]HQ�VDPSOHV�ZHUH�REWDLQHG�IURP�GDLU��FDWWOH�
ZLWK�GLIIHUHQW�FURVV�EUHG�UDWH�RI�+ROVWHLQ�)ULHVLDQ��+)�

�� 7KH� SURWRFRO� RI� /DXUD�/HH� %RRGUDP� ������� IRU� H[WUDFWLQJ� �1�� IURP� EORRG� VDPSOHV�� WKH�
protocol�of�F.�d’Angelo�(2007)�with�some�modi�cations�for�extracting�DNA�from�milk�samples�and�
the�protocol�of�Luciana�A.�Ribeiro�(2006)�with�some�modi�cations�for�extracting�DNA�from�frozen�
VHPHQ�VDPSOHV�KDYH�EHHQ�FKRVHQ

IVM�medium

Control�(TCM199+5%CS) Basic�Medium+5%�FF

Initial�Oocytes ��� ���

Matured�Oocytes ��� ��

Rate�of�matured�oocytes 61.8% 77.8%

IVC�medium�(CR1aa)�adding�IGF-1

0�ng/ml 50�ng/ml 100�ng/ml

Matured�oocytes ��� ��� ���

Number�of�zygotes �� �� ��

Rate�of�zygote�(%) 51.16 46.77 52.86

Number�of�morula�&�blastocyst �� �� ��

Rate�of�morula�&�blastocyst�(%) 28.79 48.28 45.95
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��8VLQJ�3�5�5)/3�SURWRFRO�GHYHORSHG�E��.ULHJHVPDQQ�HW�DO���������,Q�RUGHU�WR�GHWHUPLQH�WKH�
DUHD�RI�PXWDWLRQ�LQ�3�5�SURGXFWV��WKH�3�5�SURGXFWV�ZHUH�GLJHVWHG�ZLWK�7DT,�HQGRQXFOHDVH�HQ]�PH��

��7KH�JHQH� IUHTXHQFLHV�RI�%/���IUHH� FDWWOH��%/���FDUULHUV�DQG�%/���DIIHFWHG�FDWWOH�ZHUH�
FDOFXODWHG�EDVHG�RQ�WKH�+DUG��:HLQEHUJ�ODZ��

([SHULPHQW����8VLQJ�UHDO�WLPH�57�3�5�IRU�GHWHFWLQJ�3556�YLUXV�LQ�VZLQH�SRSXODWLRQ�LQ��RQJ�
1DL�SURYLQFH

������EORRG�VDPSOHV�DQG����IUHVK�VHPHQ�VDPSOHV�ZHUH�FROOHFWHG

��(/,6��PHWKRG�E��XVLQJ�+HUG�KHFN��3556�9LUXV��QWLERG��7HVW�.LW��;5��,�(;;�/DERUDWRULHV�
,QF��86��

��5HDO�WLPH�2QH�VWHS�57�3�5�ZLWK�7DTPDQ��3UREH�E��XVLQJ�L6FULSW70�2QH�6WHS�57�3�5�NLW�
IRU�3UREH��%LR�5DG���3ULPHU�DQG�SUREH�RI�(8�VWUDLQ�GHYHORSHG�E��.OHLERHNHU�HW�DO��������DQG�1��
VWUDLQ�GHYHORSHG�E��/XUFKDFKDLZRQJ�HW�DO�������

���RPSDULQJ�SUHFLVH�GLDJQRVLV�OHYHO�EHWZHHQ�(/,6��DQG�UHDO�WLPH�57�3�5�

������5HVXOWV�DQG��LVFXVVLRQ

([SHULPHQW�����SSOLFDWLRQ�RI�3�5�5)/3�IRU�GHWHFWLQJ�%/���LQ�GDLU��FDWWOH�SRSXODWLRQ�LQ�+R�
�KL�0LQK�FLW�

7KHUH�ZDV�QR�KRPR]�JRWH�%/���DQLPDO��7KH�PXWDQW�%/���DOOHOH�IUHTXHQF��LQ�WKH�+ROVWHLQ�
FURVV�EUHG�FDWWOH�LQ�+R��KL�0LQK�FLW��ZDV��������5HVXOWV�RI�WKH�DJH�GLVWULEXWLRQ�RI�%/���FDUULHU�
VKRZHG� WKDW� RQH� FDOI� DQG� RQH� KHLIHU�ZDV� GHWHFWHG�� UDWLR� RI�%/���FDUULHU� ZDV� ������ ������� LQ�
VXUYH�HG�FDOYHV�DQG���������������LQ�VXUYH�HG�KHLIHUV��WKH�JHQH�IUHTXHQF��RI�%/���ZDV��������
LQ�VXUYH�HG�FDOYHV�DQG��������LQ�VXUYH�HG�KHLIHUV��6XUYH��RQ�WKH�+)�FURVVEUHG�JURXSV�VKRZHG�WKDW�
ERWK�RI�%/���FDUULHUV�ZHUH�FDWWOH�ZLWK�������+)�EORRG��WKH�UDWLR�RI�%/���FDUULHU�ZDV�������DQG�
WKH�JHQH�IUHTXHQF��RI�%/���ZDV�������LQ�GDLU��KHUG�ZLWK�������+)�EORRG��1R�%/���FDUULHU�ZDV�
GHWHFWHG�LQ�GDLU��KHUG�ZLWK�����+)�EORRG�DQG�����+)�EORRG��+RZHYHU��PRVW�RI�GDLU��FDWWOH�LQ�+R�
�KL�0LQK�FLW��ZHUH�+)�FURVVEUHG�FDWWOH�ZLWK�PRUH�����+)�EORRG�

7DEOH����%/���JHQRW�SH�RQ�VXUYH�HG�GDLU��FDWWOH�ZLWK�GLIIHUHQW�+)�FURVV�EUHG�UDWH

Note:�*�Frozen�semen�of�pure�HF�bulls�have�been�used�in�Ho�Chi�Minh�city

([SHULPHQW����8VLQJ�UHDO�WLPH�57�3�5�IRU�GHWHFWLQJ�3556�YLUXV�LQ�VZLQH�SRSXODWLRQ�LQ��RQJ�
1DL�SURYLQFH

�PRQJ�EORRG�VDPSOHV��WKHUH�ZHUH�������������SRVLWLYH�VDPSOHV�ZLWK�(8�VWUDLQ����������������
SRVLWLYH�VDPSOHV�ZLWK�1�� VWUDLQ���PRQJ� IUHVK� VHPHQ� VDPSOHV�� WKHUH�ZHUH� ������������SRVLWLYH�
VDPSOHV�ZLWK�1��VWUDLQ���PRQJ�QHJDWLYH�VDPSOHV�ZLWK�(/,6�������VDPSOHV�ZHUH�SRVLWLYH�ZLWK�UHDO�

Type�of�breed
Number�of�
samples

Type�of�BLAD�genotype

Normal BLAD�carrier
Rate�of

BLAD�carrier
Gene�frequency

of�BLAD

50%�HF� �� �� � � �

75%�HF ��� ��� � � �

�87,5%�HF ��� ��� � 0.29 0.0015

Pure�HF�(Frozen�
Semen�*)

�� �� � � �

��� ��� � 0.2061 0.0010
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WLPH�57�3�5��,W�SURYHQ�WKDW�UHDO�WLPH�57�3�5�ZDV�PRUH�SUHFLVH�WKDQ�(/,6��E��GHWHFWLQJ�GLUHFWO��
on�antigen.�It�was�con�rmed�by�Dee�et�al�(2003).�Their�results�demonstrated�that�pigs�with�negative�
RU�ORZ�SRVLWLYH�(/,6��6�3�UDWLRV�PD��KDUERU�LQIHFWLRXV�35569�DQG�WKDW�DQWH�PRUWHP�GLDJQRVWLF�
VDPSOHV�PD��QRW�EH�FDSDEOH�RI�DFFXUDWHO��SUHGLFWLQJ�WKH�35569�VWDWXV�RI�LQGLYLGXDO�DQLPDOV�WKDW�
RULJLQDWH�IURP�3556�SRVLWLYH�SRSXODWLRQV�

,9��5(6(�5&��75(1�6�,1��1,0�/�%,27(&�12/2��

%DVHG�RQ�OHDG�RI�*RYHUQPHQW�DQG�0�5���FRPELQLQJ�RXU�UHVHDUFK�FRQGLWLRQV�DQG�UHDO�GHPDQG�
RI�DQLPDO�KXVEDQGU��LQ�VRXWKHUQ�SURYLQFHV��VRPH�WUHQGV�RI�DQLPDO�ELRWHFKQRORJ��VKRXOG�EH�GRQH�DV�
IROORZV�

�� 5HVHDUFKLQJ� FRQWLQXRXVO�� UHSURGXFWLYH� ELRWHFKQRORJLHV� LQ� FRPELQDWLRQ� ZLWK� JHQH� DVVLVWHG�
VHOHFWLRQ�WR�SURGXFH�KLJK�TXDOLW����LHOG�DQLPDO��HVSHFLDOO��LQ�GDLU��FDWWOH�ZKLFK�LV�SULRULW��GRPHVWLF�
DQLPDO�LQ�VRXWKHUQ�SURYLQFHV

�� ,QFUHDVLQJ� DSSOLFDWLRQ� RI�PROHFXODU� ELRORJ�� LQ� EUHHGLQJ� SURJUDPPHV� RI� GRPHVWLF� DQLPDO��
FRPELQLQJ�JHQRW�SH�VHOHFWLRQ��0�6��*�6��613V��ZLWK�SKHQRW�SH�VHOHFWLRQ� �%/83�� LQ�RUGHU� WR�
SURGXFH�KLJK�TXDOLW��DQLPDO�DQG�LPSURYH�TXDOLW��DQG�TXDQWLW��RI�DQLPDO�SURGXFWV�

���SSO�LQJ�TXLFNO��PROHFXODU�ELRORJ��RQ�GLDJQRVLV�RI�SRSXODU�GLVHDVHV�RI�GRPHVWLF�DQLPDO�VXFK�
DV�)0���3556��3(����HVSHFLDOO��RQ�FRQJHQLWDO�JHQHWLF�GLVHDVH�VXFK�DV�%/�����90���8036�
LQ�FDWWOH� RU� 6FURWDO� KHUQLD�� /DUJH�8PELOLFDO�KHUQLD���WUHVLD��QL� LQ� IHPDOH���U�SWRUFKLG� LQ�PDOH��
+HUPDSKURGLWH�SLJ�ZLWK�ODUJH�FOLWRULV��6SOD�OHJ�RU�VSUDGGOH�OHJ�LQ�SLJ��

5()(5(1&(6
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