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)$%*+'�,-.�/0123����4567"8()9:567"8; <�=>?@AB�1:1

�=>?C9,D123 � !"#$%&'()$%*+'4 EF'G&F9567"8Pronase 3,3',5- 2

����	
��
HIJKL1�MNKL. O"� PQ �=>?R "'FPS123(Bond Elut C18 )

��TUNV9:567"8: 'W; <�������� InertsilODS-3 (4.6x 150mm, 5µm) 500:500:1, v/v

=>�XYZ[ J,-123\.V]�����^_� � !"#$%&'()$%*+230 nm 3,3',5-

'�`ab4 c �Ydefg4 � !"#$%&'h �$%*+'h Ji70 80% 3,3',5- 0.8µg/g 1.4µg/g

j23

k*"l"# ����mnm no � !"#$%&'�$%*+'� �MNKL.�����p: ' - HPLC

� ����

qr���4�=s�����tuqr12vwxc

yzx�{�J�|}^V~����hi�3����

�mnm no � !"#$%&'� �()$%*+'� �4' - T T� �

6'�R�t��1?$%�%� '��J���V�

���?>�3$%�%� '46'�R,D����

=V]j?,D��� () h��V��1��8T T� �

G'�=����3qr����4������ �¡

¢��=hiu�£I9¤�R¥$'¦����§¨©

e¦����¤ª�«¬­t1?®¯���3«¬°±

²�qr����4³oc´µ ^_¶·1�¸�=mg/day

mg/day��>¹t�º»1�¼c½¾¿JÀÁd´µcÂµµ

VÃd��3ÄdV��t���§¨ÅÆ²VÇ_��

ÈÉ�¸�=hÊ��3ËÌ#ÍÎ]Ï�¦�ÐÑÒÎ

]Ï¦��ÓÏ3ÔÕ�Ö×ÅÆ�ØÙÚÛ�ÜØÙ�

mg/dayÑÒÚÝY()eÞª�ß¦�hÔàh¡>3mµµ

áâ�ã=J��^V4mäØå_>�æçè=Jéê

_��ëhi� 3qr����4³½¼o�ì�íîïð��

JñÐò­ót1?ô=��2¹thi� 3õö³Âc��

³´�V÷øùP�=����Vúû���üýðV��

�§¨ÅÆ]Ï¦��ÓÏ��þ�h����123

qr������ () �XY���.t1?�T T� �

�������$%�%� '�6'�R,D���=

>?C9,DB� JYd���.h�ý­	�HPLC

; < 3USP: United States Pharmacopeia V�
��?>���

���_V���� �MNKL1 JXY���.T LC/MS�

Ð������ () � JXY���. hT T LC/MS� �
��

�
��?>�31^1�����húû��2���

��V4�ÈÉ���ö,h�
��2¢�¹�_��

.J �=>?XY��¹t4��Ji�3�¹HPLC

J�ÂÉ�������=>?�����������

����� () � ,-.�/0123T T HPLC� �
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qr����4�ý���­;�<���\­	��

�=>23 � � 4���­Tris hydroxymethyl aminomethane

-Mercapto- -methylimidazole Aldrich��;�<��Â ³ 4

�� 4 � om�µ���5Pronase Calbiochem Novabiochem No

67"84���­������� ,-=�=>23HPLC

() � !I4mnm no � !"#$%&'"�T T ' -� �

 Í#; �<�³µ$m �$%*+'"� Í#oSigma mg

Sigma mg % -9�%; �<�³³$´ &d1�Â F'G&F9

3 �567"8�C'?³µµ t1()
V��12 =²ml

¹�I³co �tuÂ F'G&F9 567"8�C'ml % -

?oµ t12é��� HIt123ml

M M Tris��*+I4µ$³³ ,-"� Í#�µ$µ´

hydroxymethyl aminomethane M2-Mercapto-� � ()µ$µo

.�³�/µ³mo ���012345678m½<��������	
 ; ����



� ,WJ� V9�1(1-methylimidazole 6M pH8.4±0.05

3 �)
V��12 HI4 ½µ �&d1Pronase Pronase mg

��*+I�C'mµ t12é��=²9�123ml

MNKLV4 �� ³� O"� PQVarian Bond Elut C

;oµµ n m <�=>23mg ml

ÂEF'G&F9 567"8HI4F'G&F�ÂE-

�:567"8HI�9�123

��� ��

;<=�à/L�; ³µ <()>"6?@ABSPD- AV

; < ; < �C-R A HPLC LC Am C 4DE��
 � �� ³µ �

OF#4 Gøù'H;�<�� m;´$¼GL InertsilODS-
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 �T T3 4
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12h�KLHM4³  'WFÌ�&� 8HI^_%

567"8VNO123C9,D²¿4PQ_ �RS��

mg ml�T^_³�cÂµ²¿t123qr����Âµ �³µ

�USVV&d1� HIm �C'�W�XHPronase ml

�Y³,¿Z�3USV�[�1�m�\J³�cÂµ²¿�²

]^uú_�h_C9,D��3U`� HI�aPronase

Ö,�B�9b�cd1efV567"8³ �C'^tml

ÏKL��3aÖ,�B�567"8b�cd19bt�

|ò�ÂEF'G&F9 567"8�C'?o t��3- ml

����� ����������� !"#$%& '�

(& %��
�

����µ$Â �³µ �USVV&d1�567"8g ml

� ()9:567"8;³ ³n <� J��g�Â`ml : v/v ml

@A1;��g�mµ,¿()³o,¿^tÏKL �aÖ<

,�Bâb�@AI4h?�$¹�V HIm �Pronase ml

C'�W�XH�Y³,¿Z�3USV�[�1�m�\

J³�cÂµ²¿�²]^uú_�h_C9,D��3U`

� HI�aÖ,�B�9b�cd1efVÂEPronase

F'G&F9567"8Â �C'Â`^tÏKL��3- ml

ÂEF'G&F9 567"8KLI�W�XH�´µcoµ-

\Jµ$� áeVijB�9bt�|ò�567"8�ml

C'?´ t��3 ³� O"� PQ456ml Bond Elut C

ml ml ml7"8Â 9Â �ÛkZ1l'>+m&'��� ´� 3

�U`KLI^_Â �cd1�9�C'?o Vnoml ml

��3¹�� ³� O"� PQVZ1 (Bond Elut C T�

) ��Á�ò2B 9Â ()9:567"8 � ÂnT ml :� � ;

v/v ml - ml< 3´ J@A�� ÂEF'G&F9 567"8m

�Z1 () �HL��;pIo ¼q4h?� 3HT T -� � <

�LI4W�XHrZe´µcoµ\J³ áesJijBml

ÂEF'G&F9 567"8�C'?³ V1U`H- ml
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OF# m �´$¼I³oµ �InertsilODS- mm

; <TUN 9:567"8: 'W oµ oµ µ$³n: : v/v

ml/minZd ³$Â

OF#tà ´o\

luûd ³µ J

nmXYZ[ Âmµ

�Á²¿ v�$½,� v³¼$³,T T� �

� 12'(34

���� ������56789:�& '(&� �

mg/day«¬­t1?�qr�����=d4³oc´µ

mg PronaseJi�¹t^_�³µcoµ �qr����V

HIm �C'�RSw�Vxj?qr����^_�ml

ö�� () d�XY12; ³ 3���T�qrT T n=� � <

����³µcoµ �yz�J{|}Y� () ��mg T T� �

ödhÇ_��³ �qr����~2u hm´³cm��g T�

J () h³³�oc³Â�½J �ö12;�� 3g T g� <
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Fukuoka Institute of Health and Environmental Sciences,

Mukaizano 39, Dazaifu, Fukuoka 818-0135, Japan

A reverse-phase HPLC method for determining 3,3',5-triiodo-L-thyronine (T ) and L-thyroxine (T ) in health foods is3 4

described. A sample was washed with methanol and methanol/water (1:1, v/v), before hydrolyzing using a Pronase at 37 for\

18 h. T and T was extracted with 2% ammonium hydroxide in methanol. The sample solution for HPLC was applied to solid3 4

phase extractions (Bond Elut C18) with 2% ammonium hydroxide in methanol as mobile phase. The HPLC analysis was carried

out on a column of InertsilODS-3 (4.6 x 150 mm, 5 µm) with H O/CH OH/H PO (650:350:5, v/v) as mobile phase and the2 3 3 4

eluate was monitored by UV detection at 230 nm. The average recovery of T and T from the health food sample was 70-80%.3 4

The quantitation limits of this method of T and T were 0.8 and 1.4 µg/g, respectively.3 4

[Key words; Thyroid 3,3',5-triiodo-L-thyronine, L-thyroxine, HPLC olid phase extractions, Food]n �S Health
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Fukuoka Institute of Health and Environmental Sciences,

Mukaizano 39, Dazaifu, Fukuoka 818-0135, Japan

A reverse-phase HPLC method for determining liothyronine sodium (T Na) and levothyroxine sodium (T Na) in health foods3 4

is described. T Na and T Na in health foods was extracted with 0.1% acetic acid in methanol. The sample solution for HPLC3 4

was applied to solid phase extractions (Bond Elut Certify ) with 2% ammonium hydroxide in methanol as mobile phase. The

HPLC analysis was carried out on a column of InertsilODS-3 (4.6 x 150 mm, 5 µm) with H O/CH CN/CH COOH 650:350:5,2 3 3 O

v/v) as mobile phase and the eluate was monitored by UV detection at 230 nm. The recovery of T Na and T Na from the health3 4

food sample was 77-82%. The quantitation limits of this method of T Na and T Na were 0.5 and 0.7 µg/g, respectively.3 4

[Key words; Liothyronine sodium, Levothyroxine sodium, HPLC olid phase extractions, Food]�S Health
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�*Fukuoka Institute of Health and Environmental Sciences

Mukaizano Dazaifu Fukuoka - Japan��� � ��� �����

� � �**Chikushi Health Welfare and Environment Office

Shirakibaru - - Onojo Fukuoka - Japan� � ��� � ��	 ��
��

Lead concentrations in sea water samples were over the environmental quality standard value (0.01mg/l). On examination, the

source of contamination was the Heyroth water sampler used by the contractor. The weight in the base of Heyroth water

sampler is composed of lead. The joint in base has a gap and sea water can enter easily. Therefore, Laurionite and Cerussite

are produced on the surface of the weight by long term weathering. Hence the reason for lead contamination may be that sea

water containing Laurionite and Cerussite from the base entered the bottle.

¶ J J � J ·Key words; Lead Isotope ratio Laurionite Cerussite Heyroth water sampler����
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�Üw�øÆ)�Yø
áJ:�����Èa�gÁ¯d
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.��@�Ü}P�.��+�:��"#=

�(� �K
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�(� ��GH

r] ]5$°�.��ðÙ�5+�5-@��à¶
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���:ÆP"�IGg
`K ������í�ekO

���ía+v"#=+�»^0��9]NCT-SMAC

ÚGÖK:$P"� � ��jEa!³%Q�:TSI SIM

ST"#=¾¿�dL�w(Ïd&'QëG&)Ø!&

g N-mEC':4�23"#=xtP5+�@�+,�� �

��� ���XªM]�E7"#D���Èa��gÁ��ml

"#=·Ki8u�¯ �ía���P:4��IGEC

g
`K ���ía+v"#=fWghi5+�ECC

� * -@ +,�� � ¹| 0fMg Buffered pepton water BPW

= �:��� ��XªM]�E7"# ��Èa��gÁ��Dml
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�ekIGg
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n> �� �� � � +���

XÌK�� �� �� ' � � +���

¸El� �� �� � � +���

!$��� � � �* - � +���Salmonella Infantis

!$��� ' � � � +���

!$��� ' � � � +���
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Nà :4c��NR�l5��Áa #���eNUVWX5à wR�|"��������@��

?à að�8c#=

��K�K��VEëWËE�UVWX� � #���à w�MDCK

� ����
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�����;a5���� ¡ !RlÕ�(�5UVW

X+¶��ïN�VEëWËE�UVWXà �}�.

���úMN=

� ij34GH

������89��������|*��j�þ��j

:5[-5� ¡ !RlÕ�1Y,375¢£y��

����VEëWËE��û89Í�Ñ]#�©���

� � �=�5+�zHR ������'�q ���������q
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���Ñ]#=l

]95+,:� OÓjk #���³m"VEMDCK

Vero FL RD-ëWËE�UVWX5à :4c# ;#= � � �

�` � �5�m5��OÓ�eN�VEëWËE�Us HEp-
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�� 8.2 7960 14 326 <5 <0.0005 <0.001 0.042 <0.1 <0.04 0.21 <0.1 <0.0005 < 0.002
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P�÷øeÈÙ�l3!ÖHVM01ú��7ûü7�

7��ý�þ��7þ�:�,AM]^_`,ê«/

C 13 ê«/3]^_`,þ5�����À��`,AM

¤Pv��,��/3C�	U'/0abHpM3� 

����,
�H�FC��/3¤Pv��<g1¤�

U�NOPQ,ê«/3C

��� � !"#�$%

��� ����e!"�l3���	
��ñf
ÞPCR

H×Ø�l3!Ö� ��HVM01���� ,FC RNA

�"/15:ú�45�67;<=�����,pM0

,r�/3C�ml3 ,f�����/1cDNA cDNA

>?�!@,AB31 �Âs1�� 7��PCR PCR

����Á�ÈÙ/3C

 !�!"��	
 IJK#$%&'(%)*	T�+� IJK,-./��0 �

12,-I3./ä¢0 � !f
"!


 IJK12&'(415�6g	fTf"f�+f �����
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�$%

&7�*8ý5ú;<=9:;;H<g�f�-HV

M01�l�l �,Ñ���f�f=�� �;<=FC copy/g
�

Ï���f�f=�� �H��<>H��/3C��f�
copy/g

)�?�H@A/1�������7� BC �Cuno USA

,pM0������+,AB3C��/3�����

s1ý�D7EX7:�,pM0F«/3C

& ,-./01

&�� �
�����2���������

����
Sñ�m���Ý
	ñHIJK�LA/3� 

�����NOPQ,
fH�FC� ����s1 �G

Q;<= fQ�fV�NOPQH¤G�l0M�C!"G

�l3STUs1 �Qe	U1 fQeSSU��B3C fG G G

1 1 1Q�>­ Qe�
U'H�À¯ yH QHawaii Mexico

Q�I��B3CD31 fQHs¤G�Snow Mountain G

l�e1�	U'Ò��NOPQ,JV����e!U

!"�l3Ck�<>HIJKH;M0ÀK�� ��

��H<�LAe¾º/0M�e1�:���:9��

��Ã�:L �����<>H¤��l3)�H<�

NOPQ�{�sMN�l��B3C

&�� 34�56�78�9:;/<=

!"/3STU�� ����HVM01 WXYRNA

57Z[\f
� �]^_`,ab/3C]^_`�bp


]^O'HSTU��]^APQ,ab/3��,R�H

C 1 1�F ��cd � ����sÀK�HSi�M�e

	T]^TU'ffÝ]^TUH]^APQeV�MW0e

��Ck�[\HVM01ëìs23�!"p�45�

67� ÝSf
 Ý!�T�,89�:/3Ck�4SRSV -SRSV

������	
��
��������

E�74 NOPQ !"Q

X� YZ[\]^_`ab[cd 	

Xf

eZ[fdf]^g`ab[cd �

h]ijg[\g^^`ab[cd 


kglbmZ`ab[cd �	

n]\]bb`ab[cd �


opZ\`kZcpq]bp`ab[cd �f

kg^_dr]i`ab[cd Ý

sc[b`ab[cd S

��t !

������
��
�������

Uu Xgpv]p_wxyz

YZ[\]^_`ab[cd k!
SS�

eZ[fdf]^g`ab[cd {!S




h]ijg[\g^^`ab[cd |ÝS
��

kglbmZ`ab[cd |ffÝT!

n]\]bb`ab[cd |�
S��

opZ\`kZcpq]bp`ab[cd |
��
T

kg^_dr]i`ab[cd {!�!
T

sc[b`ab[cd }v��T!
S

�����



5�67'tuop/0M� WXY57Z[\HRNA

î«�l3 v45�67 ~ !�C !fC !f�;<NV NV NV SM
��

��=�4�·[\Hî«�l3�4�·v45�67

� � � 1 f f �HVM0� ��COG F-G SKR COG F-G SKR

���!"$,ab/3C����
�m�f
H�ò0×

Ø�l3!Ö<g��H
�!Ö�=1�l�l�45

�67,pM0 ,AB3C��cd,RfH�FCPCR


�!Ö�fS?s1MEl�45�67,pM0�!"F

�k'e����B3C	�G�0�45�67�!"

��3�s��?1�4�·v45�67' v45�NV

67�!"��3�sf?1�4�·v45�67�ù

�!"�l3�e�?1 v45�67�ù�!"�NV

SRSVl3�sÝ?��B3C�4�·v45�67'

ÝSf
 Ý!�T45�67�!"��3�s1S?��-SRSV

B3C�4�·v45�67�!"��3�Qsf�?1

ÝSf
 Ý!�T45�67;<= v45�6SRSV -SRSV NV

7�!"��3�s�
?��B3C�4�·v45�6

7eH�!"QeÀ�B3e1kls1î«/0M�[

\e�4�·[\' WXY57Z[\��>3GRNA

'¥¦ml�C WXY57Z[\� v45�RNA NV

67' ÝSf
 Ý!�T45�67,abF�'1SRSV -SRSV

v45�67s1 eàß�3G!()�NV Nested PCR

e ÝSf
 Ý!�T45�67'ab/0f�ßFSRSV -SRSV

SRSV�Ck�k',¥�F�'1ëìe89�:/3

ÝSf
 Ý!�T45�67s1 v45�67<g�-SRSV NV

l0M�'¥¦ml�C

!"?Q

fÝ?

ÝSf
" Ý!�TSRSV SRSV

S?

��?

�?

f? Ý?

�4�·v vNV

��� �����	
���
	�����

� ��������� ������
	���� !������"�

�����
	���#� !�$�%�����&�

&�& � !"#�$%

!()�,*+F�3GH ���)�HVM0PCR

!@,AB3C����HVM0s1{��EH��)

��ù,!@/3C��cd,
	H�FC����q

rs1 ����$eÝ�D�/� ,!"F�cDNA DNA

k'e����B3e1����qrs1SÝ���D�

!"F�k'e�����'ab/0!"#$e�S�%

&/3C�mH1��)�s1�����
� H*+F%

�k'e��3CD31��f;<=��	H;M0��

C 1��<g!"#$eÝ��&%&/0M3 k���s

���H;M01op/0M� WXY57ZTaqDNA

e~)�����á��/33G1!"#$eÏí/0

M�'¥¦ml�Ck�3G1��)�,H����H

î«F�'!"#$e%&/3'¥¦ml�C

&�> '?)*������$+	
�@A

� ����s1����s÷�/�M'¥¦ml0

;g1R�� H��e�l�â��e����eæ¨

C 1 1��H��â��eÑM'¥¦ml� �k� ëìs

*8ý5ú';H<gHVM0����,AB3C��

copy/gcd,
ÝH�F ��/3����Qs f�f=��C 1 �

;<=f�f=�� ������f� H��/����
copy/g g

C C 1�����,R(/3 ��cd,
ÝH�F 
<g

�:� 7�'/0��,�¦EH�������7�

ù�� ������$s1!� �&�g��/3��%

���h'ije����3'¥¦ml�C��H��

/3h'ij�!Ö�m	� �&�����,��F�%

k'e��3CD319:;;H<g�m��$eÏ�

B3�s1À�GeÀ¯�Dl0M�3G1����e

À�GH��/�������7���e����B3

'¥¦ml�CëìeAB3���m�� ����!

"��,R	H�FC� ����HT�/3����

�s1��HË����'¥¦ml3G1!"����

����� !"#��$

��� ��� �� 	
�� 
����

��� ��� ��� ��� ���� ��

��� ��� ��� ��� ������ ���

�� ��� ��� ��� ������ !�

��� ��� ��� ��� ���� ���
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����,��3GHs1����òÀ�����m�

���,�+F���eàß���CR	H�/3��

s1f� �m��� x�����mT�/3����,�g g

+F�k'e���3G1��H�p���'¥¦ml

�C

��f� ,��6����7H'�g

PBS

<¯��ùF�

� ¡¢£,pM0�������7�¡¢

����7,¤¥�¦7§H¨F

*©"ª

Ý«�S�¤

þ  ¬��

ûµý7�­®

¯°

**�+ª

Ý«��f��!)�

¯°

�"RNA

PCR

�'� ()�*�+,-	./� 01

2 � � 3�45 6 '789:/ ;7<=>?@-A ;�7BC>?@-A

2 � 344DE6 ;&7F@9GH
I@J�. ��KL<=>?@-A

> BC�

����
�m���Ý
H�ò0IJK�LA/3� 

����s1�H fQ�������g �Qs���G G

B3C!"�l3� �����]^_`,nH±��

� 1 � 1�89�:/345�67 ÝSf
 Ý!�T sSRSV SRSV

v45�67'wx��!"#$��B3e1NV

�àße�¯ �²«â����3Nested PCR First PCR

G!()�,*+F�k'e���CD31 >?PCR

�!@,AB3cd1��)�,*+/3�e!"#$

e%&/1!()��*+���k'eÈÙ�l3C�

mH���m�� �����!"���ÈÉF�k'

e��3C�&�k'�m1³Ð���������!

(H;M01´µ�!(eâ�'�g1§¨©�ª«e

â�H��'¥¦ml�C

D �EFGHIJK

A°¶¤e·>���!(H;M01´µ�Ñ§��

� �����!(eâ�'�B3CD31�����

ª«�â�'�g1³Ð���¹ºA°H¸¹���'

¥¦ml�C

LM

k���HO�º1O»¼,½B3¾0¿�Æ¥À�

Á2ÂÃÄÅ��Æ1Ç&ÈÓÄÅ��ÆH§ÉÔ/D

FC

NK

�� C �C � � C � � C �Ando T S S Monroe J R Gentesch Q

Jin D C Lewis and R I Glass DetectionC � � C � � � �TT
�

and differentiation of antigenically distinct small

round-structured viruses by reverse transcription-PCR and

� � � � 		 SÝ 
��southen hybridization J Clin Microbiol : -

f� C �C � C � C � � CKojima S T Kageyama S Fukushi F B Hoshino

� C � C � C � CM Shinohara K Uchida K Natori N Takeda

and K Katayama Genogroup-specific PCR� � f��f�

� � �primers for detection of Norwalk-like viruses J Virol

��� ��
 ��Ý�Methods : -

�����
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� �

�§¨Î�Êª�m���� ,�"/1 ��÷ø/3Ð1�����Ë4 LHIV- RNA RT-PCR

�7Z[\�NOP�]^_`,ê«/3C��cd�m1ÌÍÎ�{Ò��Ï,!@/1D3ýÐ

��4,ê«/3C¢ÑHÒÓ/,Ô/0M3����G31ÕÖ×ØÍ'ÙÚl�!ÖHVM01

�����[\�ÌÍÎ�{Ò,RÛ3e1f	?�0HÎ�{ÒeÜml��B3C/�/14 L

�7Z[\�ÌÍÎ�{ÒsT?�S?HÜml3CÕÖ��Ýu�§¨ÎHVM0s1�����'

4 L�7ZNOP&�ÌÍÎ�{Ò�Ý).{�,MNF�k'e��3CD31klD�H6Þ

S�u�Þ±ß§¨ÎHVM0ýÐ��4,ê«F�k'e��1óàýÐ��4 e
Su''á,âB

G�e1ýÐ��4 e	u1ýÐ��4 ��uÜml1 �ã�ýÐ��4�÷�eÜml3CkE C B

lm�k'�m1ÌÍÎ�UÃ1tusD�VQ��� �ã�ýÐ��4�Ue1³ÐLAF�âB

��e�g1äå,æG�àße��C

´µ7¶7·¸ 1 1ÌÍÎ�1ýÐ��4 »HIV AIDS

� ����

§¨ÎHsç����Í�èéeÓê.'�g1HIV

¾õëì'M>í�s��g�#d,�î0M�C/�

/1opF�ÌÍ�À�'�B0�3k'H·M1ÀK

�ÌÍÎ�U�"teÈÙ�l1ÕÖ&'��çè'�

B0M�C�k�1Kï��ÌÍÎ�U�LA��ð,

ñòF�k''1ó§¨ÎHVM0s1ÕÖ&�ô�õ

ö,÷øF�k',-.'/0±��,AB3CD31

��qrsýÐ��4�ùQ�H<g§¨ÝúûHHIV-

ªüe��k'eÀMC�k�1Kï������ýÐ

��4,ê«/1¤Pýþ.�õö,�01ëì�²É

���¥'F�k'�-.'/3C

� ��	


��� OP

��s1��'þ�þ�	
¿�,�
/3 �§HIV-

¨Î�1Êª�m��ÊX:��'Ê�,¤�/1Ê�

,!Ö'/3C�ÕÖ'¥¦ml�§¨Î�!Ös1

�TT�
�mf��f
D�HÝ
u�m1D31ÕÖ��§¨

Î�!Ösf��f

��fñH�Su�mÒÓ/3C�;1

Ý).�{�,é�/3§¨ÎHVM0s1¢ÑHÒÓ

/1�c,Ô/0M3!Ö�pM3CD31�ÍHAB

3ýÐ��4�é�Hs1�É¿����Ö�:�7H

;M0ÒÓ�l3!Ö��Dl�C

��� QRSTUV�WX

HIV RNA QIAamp Viral RNAÊ��m� ��"s1

Mini Kit QIAGEN RNA~ B�,pM0AB3C�"/3

AMV one step RNA PCR kit RT-PCRHVM0 ~�����

,AM1�mH ~����,pPyroBest DNA Polymerase

nested PCR RT PCRM0 ,AB3C�����~ �[\�

HpM345�67s1����
���É§¨õ��0

H;ò� !(����� ���l31 �SËHIV DRRT

�
~� �1!= 
Ë ��~f �1D3s"DRRT st DRRT DRRT nd

m��� H��l345�67��B3CD314 �	

L�7Z~ �[\� Hsw#¯�$ �%&�lPro PCR

31 ��Ë �f~� �1!= �	Ë �ÝDRPR DRPR st DRPR DRPR

~f �1D3s"m��� H��l3��,pM3Cnd
�	

�ml3 �Â,';/1 ��]^_PCR dye terminator

 !�!"��	
 IJK#$%&'(%)*	T�+� IJK,-./��0 �

+f � � ���'þ'þ�þ  !�f"!
!f IJ&()*"	"�"�

+	 n��'þ�þ�1n�É¿����Ö�:�71

tIJK+£(Êª�:�7 � ,-*&&./�0-fy�z� !�!"!
!! IJK�����
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���� ���� �� ���� � �!�� "!��
#$%&' ())(*+,,+ -. +/ , ,
012345 ())6*+,,+ +, ) +7(8 97(8
::::;��<=>(!��>+!��?@ABCDE?

`,ê«/1�l,^Hó[\��û�1_`,2m�

H/1ÌÍÎ�H3éF�{Ò��Ï,!@/3C

Ê� � �«�s1�:4X�� �45HIV- RNA HIV-

�7 ��
~ �6B�,pM0AB3Cv

��& YZ[\]WX�;�^_`ab�cde�3�fg

ÌÍÎ�{Ò,é�F�3GH]^_`,ê«/3

NOP&��
!�]^H7¾F�óýÐ��4�pol

NCBI National Center for Biotecnilogy�7þ�:�, ~

Information Laser Gene� �m�8/ NOPé�9���1

~ B;�,pM0¤Pv��,��/1�lDNA STAR

H1!Ö��7þ�:�,�¦1j�þ5��7HØ�

�H<g1ýÐ��4,ê«/3C

& ,-./01

&�� QRSTUV�WX

Kï�� HÌÍÎ�Ue§¨,:�¿k/0M�â

��,!@F�3G1¢ÑHÒÓ/3�ÕÖ���'¥

¦ml�§¨Î�Ê�����HVM0é�,Úù3

�
� CDE1 ;<ÍH�F�ÌÍÎ�,RÛ�3� RT

GH1 [\, ��÷ø,AB3e1Ý
u�RT RT-PCR

Ê��>­1f	?HVM0÷øF�k'e��1]^_

`,ê«F�k'e��3C�l,^H2m�H/3�

û�1_`�>­1�����;<ÍH�F�Î�H3

éF�fT�0��û�1HVM01{Ò��Ï,!@/

3C��cd1f	u�§¨����Hs�¯Î�{Ò,

ÙG��B3CÓ�1 [\HVM0s1 ;<ÍPro Pro

eop�lØG3�TTS
�=HÒÓ�l31>
'ÙÚ

l�§¨Îf�u,��H!@,AB3C��>­1T?

HVM0 [\,÷øF�k'e��1]^_`�mPro

Î�{ÒH3Ú�f��0��û�1,ê«/3C��c

d1S?HVM0Î�{ÒeÜml1��>­�f?Hs

Î�,?@�AºF��y{Ò~ ÝS 1D3s Ý! �eM L G V

ÙGml3C4 L�7Z;<ÍH�F�Î�{Òs1

NOPÀQ'/01ÌÍèé'3B�¯"t/ÃFMk

'eCml0M�e1³�{ÒeÜml3Ue1� H

ÕÖ��ß�m§¨/3�j>�sÈÙ����B3C

yH1ÕÖ��§¨Î�SuHVM0Ê������é

�,Úù3'kD1 �� Ë [\,÷ø��PCR RT Pro

1 C 13�s E�HSu�ò��B3 ���F,G�3G

�Su�Ê� � ��«�,AB3C��cd1HIV- RNA

��÷ø����B3§¨Î�Ê� �s1MPCR RNA

El�!"§��í��B3C�B01é�����B

3�s1 H;ò�45�67eá�¾��B33PCR

G�s�¯1ÕÖ#dH<gÊ� eHV/0M3RNA

3G'¥¦ml�C

é�eâ���B3Su�>­1Î�{ÒeÜml�

�B3�s�u�ò��g1�'�
uHsIQ�Î�{

ÒeÜml1�mH��>­�	uHsJy{ÒeÜm

l3�
f C�;1ÌÍ��GKHÜ�'1�Lþ§M�

�·v ;<ÍH�/0s1Î�{ÒsÜml��BRT

3C�mHNK�ÌÍH�F�1Î�{Ò�Q,
	H

�FC

FG HIJKLMNOPQR� SHIJKLMNOPQR� TUVQR�
WX(9 Y6.Z[:���� * ��\�
WX/( ]^�_[:X6+`[:����[:`((ab * c(,b[:d/6b[:�	
�[:c6/T[

c+(,e[:��
�� * X.(`[:`..b[:c),d
WX/+ f * c6/T[:`..b
WX-. * * d/6b[:`..b
WX-a * * *
WX9( ��\� * ����[:c6/T[:X.(P[:`..b

��=�!��

�"���g?hb`��	
��
������

�����



�%&'()*+,-./01�2

OgVP/s1Jy{Ò,�QC

AnpNelSaqRitIndDelEfaNevmultiAbad4TddIddC3TCAZT AnpNelSaqRitIndDelEfaNevmultiAbad4TddIddC3TCAZT

	�s1F�HÀ¯�ÌÍH�/0Î�,R�/0MFA

�k'e2m�H�B3C�mH1k�Su�1¢ÑH

!Ö,ÒÓ/1S�,Ô/0M3	uHVM01Ý).

�Î�{Ò�{�,MN/3�
Ý C �
HVM0s� FA

RT Pro!
��{�,Ü3e1Lþ§M�·v ;<Í'

;<ÍH�F�Î�{Ò�÷�eMN�l3C 	��FA

s1T

HsLþ§M�·v ;<ÍH�¯Î�{ÒRT

eÜml��B3e1

ÐHsÀQ�{ÒeÈÙ�l

3C�mH1 �	f�s1Lþ§M�·v ;<ÍHNo RT

�F�Î�{Òe*��H{�/0M�k'e2m�H

�B3C�;1�Lþ§M�·v ;<ÍH�F�1RT

Î�{ÒsMEl�)�H�Üml��B3C

&�� YZ[\]WX�;�^_`ab�cde�3�fg

klD�1 �ýÐ��4�ê«s1 Ã NHIV- env gag

OP�]^_`,^HAB0�3C/�/1ÌÍÎ�{

ÒHVM0é�F� s1 Ã ,�7·/0M�RT Pro

��� ���� �	
�� 
��
��
���� ������� � ����

������� � ���
 !"��#
$%%%�&� '��� !(�%� ��%" !)��# !���
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