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DEF; 

10:30# G A-AHIJ# ------------------------------------------------- K;LM,NO8PQAAH1 

 

10:45# RRSTU# VW XY Z[,4567878\ =8PQ\ ]^1     
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12:00# d0e 

 

 

DfF; 

MgTU,hi-jk1  

13:00  NO-lmnFhi8oPQpqrstu# # # °K;LM,47\91--------------------  7  
 

13:15  vwxywzt{|}5~���w4�$��[���NOF�=o�� 

 °���$,9P������1-����,!��1-����-���� 

 ,9P�49P1-VWXY,47\=1-V� ¡,9P������1---------------  8 

13:30  a¢;£¤¥¦O,!"#$%&'"#&()*+,-.1F§¨"©���hioª«#

°¬®�-¯�°X-K;LM,47\91-#

# # # # # # # # # # # 4±²M,5�71-³´�°,47\91-----------------------  9# #

13:45  NOµjn¶·¸jFjnk¹º»¼m½¾¿À# #

# # x&'Á? (ÂÃ *ÄÄ? (�ÅFÆÇÈÉÊ·ËÌF¾ÍÎx#

°Ï9# �-ÐÑÒA#Ó47\9Ô-WÕÖM#Ó×ØPÙÚÔ ---------------------------------- 10 

14:00# NOµjnFÛÜÝÞß�àáâ ãIHNäå�ã 

°æ# çè-éêë¡-Ï9# � (47\9)-ì)íîï (ðñ9ò) --------------------- 11 

14:15# 0ó 
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-  

14:55- ?@ABC*DEFGHIJKLMN OP KQRS.TUVW*XYZ<[)*\]-

°^_- `%Eabc,(def!%Eghij,------------------------------------------------- 13 

15:10- klmno&pqr.TUVW[stuvwV*xy&'ozM{-

|}~�%Eabc,(°���`(����(��- �(_�- �(-

�����%EabcE�,(����%Eabc, ------------------------------------------- 15 

15:25- !"#$%&'()*+,-.,/0123456 

°7(89:;<= >:?<@A:BCDEFGHIJKL ------------------------------------------ 16 

15:40- ���Ao��r�U���U��%!"#$%&'()''",*�5&'o qr12-

°¡¢:£%;<=¤,(¥�¦§%�<¨©1,(-

- - - - - - - - - - ª«¬®%;<=¤,(�y¯°%;< ±²³,--------------------- 17 
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16:35- ./*¼A½7¾¿o qr&»0À12*ÁÂ[ÃÄÅÆ- - !

°��- Ç%;< ±²³,------------------------------------------------------------------------------------ 19 
 

16:50- ÈÉvÊËQÌMStvÍ/ÎDÏ�Ð*ÑÒÓ5ÔÕ-

°Ö×ØÙ%;<=¤,(��ÚÙ(_�:Û%<�ªÜÝÞß,(-

- - - - - - - - - - - - - - - - - - - - - ��- Ç%;< ±²³,---------------------- 21 

17:05- ./àDá*âãäå- æ«çèévêëì�[wísêëì�æ-

°î�ïð(Æñòóô(õö�÷(ødùh(�î- ú(û-üý%;<=>,------- 22 

17:20- ./þDáo��r!"#VË$Ëo qrXôä'0À12 

°%î:ð%;<=>,----------------------------------------------------------------------------------- 23 

17:35- .TUVW*&HI'()*+Q,-qr./ëv0� 

°81:2%�3<&456,-------------------------------------------------------------------------- 24 
 

17:50- 7 8 
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!"#$% 

% Ecophysiology4*+*,-ABCDEFGHIJKLMNOHPQRS*,-TRSUVW-

XYHZ[C*\)]^_)`abcM1deXPQ-fV0ghQijk)'(B]^_)`a

)lmghnCoeYjkpqr)FGXsaPQ4tuAY)v)gCw)9:B*+*,-w

)Y)HxyQivzC*\MHn{|]^BC}~��hQHBIyC���C�dXB��X

��PQY)v)gC*+*,-)9:gBC9:��Y����~���X���������

�����Qi 
 

&'#()*+,-#./01 

% ��D� ¡k)'(¢£X¤PQ¥¦)§¨4t©AB5ª«¬6®z¯°±�²³´6)

]µ�C'(¢£H¶·X¤¸��IQ¹HMºo�IQi]5ª«¬)»|)¼½ed¾���

 ¡k) DNA¿À)ÁÂÃ�ÄX!Z|� ¡k¾ÅÆÇÈÉ)ÊËlm4ÌÍdX¯QABC

'(¢£X¤PQ§¨HÎ�¯|ÏJi¹)§¨BC� ¡k�Ð½X'ÑPQÒXC¢ÓÔ®C

Pv¸ÕÖde)×ØMÙÚÔ®MÛÜ¢Ýo�Ñ��|Q¹HYºo�IQi 
 

23456789:;<=>&'#?@AB 

% � ¡k)'()*+*,-MF�QXh���C¥Þ)ß¤B5¬)jk)ÐàMáËPQ¹

Hgh��iâ=?@4ãä58ÔåAMæçXF�d��è�é³ê²ë DNA)9:BC� 

¡kX 30ìn)íî Äïî�hQ¹HCw)w�ð�M DNAñïò ëóïgôõg[Q¹

HMºo�i±�²³´6z¯°5ª«¬gö÷o�8ø) DNA¿À)ñïò ëóï)ùúl

mBC��D)� ¡k�±�²³´6)æ2=MæçXVûo�IQ¹HM1deXo�i¹)

��B�dX*+*,-�vùúXüo�ýþ)¿À)Ðà)ÊËXY!Id��i 
 

()CDE;F?GHI 

% jk)'()w�ð�)"XBCw)"X#$)UVWb%�hQ4t&Ai$'d�9:MF

��[�å('(gBCÇ�M"�PQUVWb%ed�Ç)M"�PQb%_)*n+y4t,A

�-�gBvIeH./���i�ï0jïò1M2��ùú�3%v4Ã1D)jò�ñ�M!

I�lmBC56XC*789:;14³<=;14³4GnRHAz¯°ï³�²³>Ç�?@

4IGF-IA)"AB!X¯��ÁC@ÆÇz¯°DEFG*78D)H�G�I[�IQ¹HMº

o�IQ4tJAiK)ë��LMgö÷o�� ¡k¿À)ùúlmYCPgXë��LMUg

*78�NOoP��ýFHQÇ)ýF�*78)RSTedôõg[Q¹HCU'BV'¯nY

Ç��¯|CWæ) IGF-I)XYYZI¹HM1deXo�I�i 
 

JK()#LBLMN 

% [\X]��[�jk)Ð½_)^_`�HaÔ`aBC�Ç))b+H[\)Ôc)deDX

hQi[\)Ôc�ZI�XBCZÔcXf{��CYo|BZÔcMg��C^_g[vIjk

�CÈ)b+Xvn4thACFijkl4H|X6Ôæg)A)"�%�mDPQi 
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@ !"#$%&'()*+,-ABCDEFGHIJ'KLBMN()IJOL#PQR

KLSTUOLVW'XYBZ&'[Y\]^+_`YabcddYABef',-\g

hBif'Kj()$2k2lmanop'qr()*BMN()*BstuTUK&*

+,-'vwuxybz{'|}u~a���ybc 

 

�� !"#$%&'FGHIJOL�RCDE�� 

�� !"#$%&'KjTU���x�'�� 

�� !"#$%&'KjMN()*,-'p�a�� 
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°@AB1CDEFGHI6JKLMNOCPQRJKSTUVKWMXYCDEF/DEJK 

Z[\]C/^_<JKZ`abCDEFGHI6J 

 

c 89d/012ef3ghijklm:4no:^piq*2rstu6vm:wxl89:y

?z{|}~����q�\673dl*2r3+H7"��:ij};<=>?q\��367

����7v��Isl!"3d�h:�������+�l2002#2004�3d/012����

����CNPAFCJs��G�w%&'() ¡'¢&£¤(GHKI6¥¦§¨��CBASISJ

3©ª«^¬®��¯���°±G�wvIw 1990 �²3 3 ~k�����³®³."��3

´³�µl2006�3¶ 8�·�3���wv��sdl���:��s¸��w893´³�l¹

º»(¼'¡ DNA 3,7½¾=¿ÀÁÂq�³lm:;<=>?qÃÄkw:slm:ÅÆ3´

³�ÇÈ67v 

c 2002#2003�: 9ÉÊ 2004�:6#7É3%&'()*+,-ËÌ*rC2002�Í51º41’#58º30’Nl

172º30’E#172º21’WÎ2003�Í49º59’#57º59’Nl174º59’E#164º59’WÎ2004�Í50º#58ºNl175ºE

#170ºWJsl2006 �: 1#3 É3/Ï012C42º30’#44º21’Nl164º56’#165º06’EJ+,-¡Ð

ÑÒÓC47º54’#53º56’Nl144º49’#145º00’WJslDÔÕ��¯Ö2×3,7ØÙºÚ&Û��C5

ÜÝºs 1ÞßàáJq�³lâãµkhdäåqæçkwv¸��w8(èÛ�� DNAqéê

klëìí:¹º»(¼'¡ DNAîèÚïðèqñÄkwòló01289 48çô:½¾©õö

&ïC÷Âøù 88#95%Jqú³�ûüý3,7¿Àþ!:ÃÄq�"wv 

c 2002#2004�:%&'()*sdl89d��*ref3ghijk�³wv2002�+,- 2003

� 9É:%&'()*sdl¡#¡¿CP$¿+,-Ú£¡¿J:¿À�%&k�³wv�:'(

P$¿:)*d+�§3�,k�+�l-3��*r:/Wpsm:)*�.h®7/0�1��

wvÚ£¡¿:)*d 2003�,�µ 2002�s.hl23%&'()*:Ï33�hijk�³wv

Iw/4¿:)*d 2002 �,�µ 2003 �s.�"w�l+�Êµ¡#¡¿,�5�"wv2004

� 6#7É:%&'()*3+³�µ¡#¡¿�%&k�+�l2002�+,- 2003�¨6lP$¿

:)*���*r/Wps.h®7/0�1��wv2006� 1#3É3�H�/Ï012s78G

�w89d 95%�*2�9 1::;�s��lm:¿Àþ!q�<�=7ÊÚ£¡¿�ûµ.³)

*q>kwve?l¡ÐÑÒÓs78G�w89d 94@�*2�9 2:ABs��lm:¿Àþ!

d/3sd/4¿��hq&x�³7:3CklD3sdEFABq¡#¡¿89�&x�³7�

Ê�\��Ê®"wv 
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89:;< 1=>?@A 1=B#CD 1=EFGD 2=HIJ@ 1  

1EKLMNMNOPQRNSTOU 2VWKXMN 

 

!"#$%&'UY(Z[\U]!"#$%&'"#&()U^__`aUbc$dHefgh2ijU]k`l`UmnoppUkqUrs`U

tuvwaUxyz${|}~34567�����h�U]k`l`U�kr��r�UkqUrs`U����aU�{|}+3456

7f�2-~��������34������~�2����� ¡ ¢£¤U]�q¢£¤aU�¥¦§&Y¨

©¦� ¢£¤U]�^¢£¤aUª«+ ¢£¤ ¥¬¬f®�2�¯~x°±xY(Z[\{|²³+1�´µª¶·

�¸¹0ªº»¼iU]½rq¾UkqUrs`U����¿UÀrÁo��qUkqUrs`U���waU�ÂST+ÃÄz$~�2EKLÅ

#+!"#$bx%&'(U]!/*+,-.a*�Æ�QÇh2È�É~ÊËÌª�z$~�2�DÍxÂz$

+-ÎÏ0ÐÑh2Ò7Ó~bx�ÔÕ~EKLÖ+×z$ØÙMÚ+%&'(ÇfÛÜÝ»¼i�Þ

+ijx!"#$ßg+%&'({|bÛà{|01�34��áâãÔi¸¹e����Y(Z[\

+dH./b3450ßäãÔ»�2¯�ÈÔ»�2U]mnoppU����aU�Õix!"#$+%&'(dH

./båæ~bxEKLÅ#+{|�EKL+×çÏ+{|1�Êè��¯��ÙÔ»�2U]£rlrqrU

rpéUêrkëoìr�rU���íaU�1º»!"#$%&'(~bx,-./01�34567�î�º»�2¸¹

e�ïðÙÔ2�ÂST~bx!"#$%&'(+./ñ,-{|+345670ò�» �q¢£¤ ¶·0

óô¼õöh2¯¯Ê0÷Ûà{|�ßg{|0øð2345ùú0ò�»AÙØ0h2�¯fû5¯

h2�U

()*+,U���ü ± t� ýþ!± tý0Ø"»�1Þ t�#}$0!"#$+QÇ%%&'(&[1�'

{Ýi()ØÙx¢£¤ f*+%x,-. /01� �q¢£¤012Ïf34Ýx%¬(�Y¬01�52Ï ü6

789:#6+���2Ï; ü��Á_ +<ó=>f¶?Ýi�<ó=>+��fõ+Ý@A&B¦AfC

äÝi%x,-./+�ª2 t� ýxtt ý�1D t� ý+ í QÇ{|+@A&B¦A+EF6Gfó0{

|}+345H�0ò�»õIÝi�ª�xÛà{|+345ùú0ò�»õIh2ijxJªÛÜK

+ í z${|U]LM$xNO$�1DPñ${|aU+@A&B¦A+Q¬Bf ½rq¾UkqUrs`U]���taUØ

ÙR®Ýi�Õi÷Ûà{|+ST�+UäbVWÙU]tuu�aUfó0Xºi�U

-.*/0U�q¢£¤012Ï �vtÁ_ +<ó=>f¶?ÝiYZxv[\0��»<ó+���]ÙÔxv

^\+@A&B¦A�õ+ãÔi�!"#$ t� ý¯ tt ý{|+@A&B¦A��Fbxt� ý{|0_

`Ý»��xÛà{|+ÞÔ0\aÝi�!"#$+ í QÇ{|0ò�»xy � {|}+ b^qfc+Ý

345670ò�»õIÝi¯�dxt� ýQÇ{|b t� ý¯ tt ý+QÇ{|¯+}0geª345H

��fgãÔiU],h�`�taU�!"#$+ í QÇ{|¯×z$ í{|+i j{|0ò�»5�+¶·fX

ºi¯�dx!"#$+ t� ý¯ tt ý+{|bk¯l«×z$ í {|¯+}0geªH�fgãÔªØ

ºi+0ÃÝ»xt� ý{|b×z$ í{|¯ge0�ªºiU],h�`�taU�mnofó0Ýipq¶·0

��»Êxt� ý¯ tt ý+{|b t� ý{|1�ÊÛà{|¯°rªst0�2�¯�6Øºi�Õix

!"#$ t� ý{|fßg{|¯Ýxóu{|)!"#$ßg{|xLM${|xNO${|�1DP

ñ${|*+@A&B¦AEF6GØÙ!"#$+ t� ý¯ tt ý+{|0�"2yóu{|+ST�f

Uäh2¯x!"#$+ t� ý{|b tt ý{|¯_`Ý»×z${|+ST���Øºi��ÔÙ+�

¯ØÙx!"#$%&'({|~bxt�vtt ý{|�Ûà{|01�3450áâãÔxt� ý{|b

Ûà{|1�Ê,-./�è��¯ØÙßg{|+34���fwxÝ»�2�¯�yzãÔi� 

U
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41976567 2006589):;<=>'?@)1AB4 

 

CDE FGHIJK (LMND)GOPQR (STUVW) 

 

XYZ[\]^_`ab($c'defghic>fj_0kalih*+mnopaqDrstu

7v_'wxnyabz{stn|}~����ST_�ih($)*+,-./0123)��c

*+,-./)����v�*�����9gh���q��_��ab!"#$%($n��_

1976 567 2006 5_6�l��b��_q2005 ��v 2006 5_��ab�Dx9ST��lih

!"#$%&'�($)��:;n ¡qL¢£_��h$%*+,-./)¤¥23n¦§�h<

¨_q19925©ª«�¬)«$9����h�®_u�b=>'?@)1AB_¯il°±²ab

)9³y�h� 

X´µ<¶·[1976567 20065_6�lqL¢£)¸�u¹�_��ab!"(Oncorhynchus keta)º

!»¼½/ (O. masou)º¾¼¿À½/ (O. gorbuscha)ºÁÂÃ" (O. nerka)u7v_ÄÅ½/ (O. 

nerka)q20055< 20065_«Æ9ST��libÂÇ½/ (O. mykiss) qÈÉÃ" (O. kisutch), Ê½

Ë (O. rhodurus) )&'($qÌ 37,173Í67 Yoshimizu et al., (1985) )¶·9RÎ 60Ín��_'

defn&ÏaqÐÑÒkÓghicÔÕÖ×Ø ·_�Ù�ÚÛ_ÜÝaÞÚ_ßab�CHSE-214

°aàc RTG-2áâ_ãal 15ä9 2åæçSÓqCPE)1èné§ab�20055©ªc ASEá

â°aàc ASK áâ°ßÞab�¤êab,-./cÔëì_�hjíÞÚghicîïðñpÓ

,-./òóô¼-½õn�ib PCR (RT-PCR)  _�Ùö÷n��b� 

X:;[£��9qïtBøëùúûü,-./ (infectious hematopoietic necrosis virus; IHNV)_ ¡q

¢£_a6ýþaui!"#$%)!."/,-./ (Oncorhynchus masou virus; OMV) u7v_!

"#$%)#$,-./ (Chum salmon virus; CSV) %¤ê��b�!"ïtB&ëü (infectious 

salmon anemia: ISA) c¢£9)'*(cuàqISAV°¤ê��u6�b�19705)67’805))�

�9 OMV c!»¼½/67*à¤ê��q��ab!»¼½/+,-)j9 OMV %¤ê��u6

�b)c./6 1 ¾09g�b�!»¼½/<ÄÅ½/GÁÂÃ"_1alc’80 5)67234É

5õ4 (50 ppm) _�h=>'?@%����b%q1992 5_67<al8�) 21 ¹�_9�ab

!"67 IHNV%¤ê��b���n:;_=>'?@)��n<=!"_89>Maq«�¬9�

���h�®_u�b�19925?)@$_'*cuàq19925?_oAab!"%���h 19955

67 1997 5_6�l)BCD_E,cuàq��($67° IHNV c¤ê��u6�b�'?@%

FG��b 1993 5©ªº����ab!"#$%67),-./¤êHcIJaqKLcM<NO

¤ê��uàuÙ=>'?@)A;%PQ��b��Ó°=>')?@nRS�hT�%gh<¦¡

h�R¶q�Dx)ÂÇ½/��vÊ½Ë)ST�($67 IHNV%UH_¤ê��qÂÇ½/ST

_�il IHNV %«ÆZ_VWalih�X%Y76_u�b�=>')?@n�i@$^n,-

./¿Zõ)�Dn�il[ê\]�h�<_�ÙqÂÇ½/)STGÕ^cP0��lih�

a6aq¹�Dc�9_ IHNV9_t��lih<�`%aàq'ü!-b°cd_Me,al

ih�fpÓ) IHNVstgh��<ali»jÉk'%l%�h�öm_no]pq-$r

»s=Çõntuabv*Bn1�hwx)ypuO°��uz{<¦¡h� 
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!34 56789:;7<=4 > (?@A=)7BCDEF (GH=I) 

 

JKLM'()N enzyme-linked immunosorbent assay (ELISA) +OPQR'(1STU,)NVWX+

YZ[P\T&)(1]^Y_W`abcPde%YOfgh&ij1kUalmnopqrstuv

+al/wxyzl/.W{$%,|./}P'()N ELISA+O~xbc)���/.W�PELISA

���&�����.m�Pyzl/.�.��,ZW{nXP�g�������  (infectious 

hematopoietic necrosis, IHN) OP!"#$%&��$�&���p�YP���|�����p r¡&

¢£=1¤.m¥¦¢£�§&¨©ª«,�[ 1990 ¬bc�$�Y&®¯Oda°§±�c��x

�²/.W{³¬P´$!�µ&t¶·pY IHN ,�W�¸�¹º,�[Pt¶·p& IHN »h1¼

½,ijlP¾¿ÀY&ÁÂ�fg$&ÃÄ1ÅÆVW`a� IHN&¨Çª«ÈÉÊYZWaËÌc�

W{JkUMÍÎÏYOPIHN virusÐIHNVÑ,ªVWQR'()N+&½Ò1kU,PÓÔ$%'(

)N ELISA ,|ÕW���&��&Ö×aª«,-./)�lPo.Y ELISA ¤'Öal/ IHNV

aØÙ&���p1Ú¤VW`aY' IHNV t¶·p'(1¼½b-STU,)NY_W`a1Ûc

b,lP�ÜÇÝÞ&ß1à.m&YáâVW{Jãä|��X+M$%�Üal/Pt¶·pP!q

å·pPæåç|��è��Ü1PELISA ¤éêëìuvíal/pìîï�qðFBSðñeðBSAð

òåóu|�� Blocking reagent®1PELISA¤'Öal/$%�Öåéô���pYZW IHNVPVHSV

|�� HIRRV õö÷1¤.m{t¶·p�Üal/PIHN h&øWö$ù|��ú.ö$ùbcûü 

238ý|�� 148ý&�Ü1þ!,"lm{"I$�ÜO 5% skim milkY 40#,$%& 25'Y 1(À

]^l ELISA,"lm{ELISAO)+,*²/+.POPD,÷Y®-P2N./Y0123&PELISA

���(492 nm)14Slm{J56|��Ë7M'Ö89S& ELISA:;s<1û=éêëìuvíY

]^lPû$%�Ü1>ë?�lma`@PA�}B.®-01ÐELISA��� 0.3C1.0Ñ�±�c�

m{$%�Ü1pìîï�qY]^VWa®-�±�c�ÔP$% IgM�éêëìuvíaDQRU,

�EVW`a�F��m{'Ö9Slm ELISA:;s<,PéêëìuvíYG]^lm$%�Ü1>

ë?�lma`@P'ÖTZW.O'(T,HIlm®-�±�c�Péêëìuví� IgM&'Ö'

(011JKl�.`a�F��m{nXPIHNV 1'ÖalmùLPIHN®�hø|��út¶·p

�Ü& ELISA���Oûü0.26-1.03|�� 0.04-0.64a4S��P®�hú&�Ü,}bbMcÔN.

�1Flm)(�±�c�m{O`YnP&�Ü1 VHSV|�� HIRRV1'Öalm ELISA,"lm

a`@P®�hø�Ü&���O IHNV1'ÖalmùL,QR�.�1Flm�P®�hú�Ü&�

��,@_�SO±�c�ÔPVHSVZW.O HIRRV1'ÖalmùL&���OPIHNVTU&VW

'Öa&01YZWaËÌc�m{lm�²/ IHNV 1'Öalm���bc VHSV ZW.O HIRRV

1'Öalm���1SlX.m�� IHNV'Öa&QR011Fl/.WaËÌc�m{ÍYZ+,
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