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%&'($

!"#$%&'()*+,*!- Allergic contact dermatitis.

ACD/.0!"123456789:;*!"%&<!"#$%&=

>0?@ABCDEF)*8GHIJ.KLM4NOPQRST8U

V.WXYZ[\]V^H_`=>abc=8d*ecIJfg3d

hR?@ijkl8!"F)*mlc=n?opq.Hr?@ABC

DE8stF)uv< 

wxQRYyz{|!"()0}~�5�@�l�����.�(

��ak���f2��74R&�.���F()*+,*!-�2�

���<!"F)*mlc=n?opq�r!"F)������

'Adverse Outcome Pathway.AOP/}P�1�������'Key Events.

KEs/ U8��¡¢dhR=>.ml£?oDE¤�¥¦§¨©¦ª

«¬.1ABCDEst8!"F)*uv§¨?@< 

 
®1 !"F)AOP¯°® 

t!"F)*AOP�.����KE1�¬±����.����KE2

²KE3¬³�´5µ¶��&�²·¸¹��&�.����KE4�k�

��%&'º»T��¼½/< 

 

待评估物质 
KE1: 

与皮肤蛋白

共价结合 

KE2:角质形成细胞应答 KE4: 
淋巴 T细
胞活化 

 

激发后 ACD 
 KE3:树突状细胞应答 

 

化学结构和性质 
 

分子起始事件 细胞效应 组织器官反应 机体反应 
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)&*+,-$

¾&H¿ÀÁHrABCDE!"F)*?@<̂ H!"F)*AOP

Âc����KE1ÃKE38dhR=>IJk¶Ä3Å2=>Æpq.�Á

HÇÈ&ÉlÊÅÊ�=>IJÁH*8ËÌ< 

.&/012$

�lABCDE8ÍÎ.�r!"F) AOP8ÏÐ.µ¶ÑÒ8[

\ÓÔ²?oÂc¥¦8ÕÖc=pq.×¦ÊÓØ8Âc�ÙÚÒ0Û

ÜË]VÝÞÂc.|1ABCDE!"F)*§¨ß�à³<tpq�

&áâãäå AOP�æç����a=>IJ8ÅèÕÖa1éêëì

Ò*8íî'ïÊÅ=>IJ�ð*añ*�ÙòÒ8óôõöÇÈf/

÷ø< 

3&4+56789$

wx.ùABCúûSTüÇý�HrÂc!"F)*8¡¢IJþ

ÿ!!"#$%&!�"º»�=>'LLNA:DA² LLNA: BrdU-ELISA/.

_`!"#$%&=>!#+g$%&=>'DPRA/a%�&'7A%

&=>IJ'ADRA/a(���)A=>'h-CLAT/aU937��*)

=>IJ'U-SENS/²´5��+,-./�0c= LuSens IJ

'LuSens/< 

1 1 ùABCúûSTüÇý238!"F)*¡¢=>451 

AB9CD EFGHIJKLM(NO<145D PQRSTUD
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AB9CD EFGHIJKLM(NO<145D PQRSTUD

KE1 

!"#$!%&'()*+,-./0123

4./567DPRA8 9:;< 1 

()*+,-./ =>?@A!./56B
C7ADRA8 DEFGHIJKL 

KE2 ()*+,-./ MNOPQRSTU>V
W5 LuSensBC7LuSens8 9:;< 2 

KE3 

()*+,-./ XOPYZ!56
7h-CLAT8 9:;< 3 

()*+,-./ U937OP[Z56
7U-SENS8 DEFGHIJKL 

KE4 

*+,-./0\]^_`560DA
7LLNA:DA8 abcd5efgh

ijkl *+,-./0\]^_`560BrdU-ELISA
7LLNA:BrdU-ELISA8 

���"º»�=>'LLNA:DA² LLNA: BrdU-ELISA/HrÂc

KE4.=>�Ù6Ø78=48F)69²:;.�ç�Ù|t�ð8Ç

È÷`<=(>< 

DPRA ² ADRA =>HrÂc KE1?LuSens =>HrÂc KE2?

h-CLAT² U-SENS=>HrÂc KE3<Ä3Å 2=>Æpq&@ KE1Ã

KE3�A°ÅèBC����.¬³Åè¤&8¡¢IJ1BC����

§¨Âc.ïBD=>�E2FF=>�ÙGëtóôõöÇÈ÷.H×

¦2F8�EòÒABCDE0Ûj�!"F)*?ÛHÅèIJD��

��¤&8¡¢IJ]VÂc.×¦JD=>�BD2F8=>�EòÒ

ABCDE0Ûj�!"F)*?KJD=>�ELtMN'2D�ñ*

�Ùa2D�O*�Ùa2D�ÙtóôõöÇÈ÷/P��BD}Y=

>�ÙGtóôõöÇÈ÷.HòÒQJìÒ!"F)*uv< 
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:&;<=>$

“3 Å 2 =>”pq8|R*8k¶pq8=>IJ8ÁH*²�ð

*aDEhA*5fg30-SlTU.ec�ÙLt2Ò8ëìÒ*.

Üt?o(V�W}áâ<Xï.^H h-CLATIJY.ËÌ8=4j�

|Z*.1[\]-^¬_�¥'LogKow/>3.58DE.`7abñ*8

�Ù.|^H�cÂcd����8=>IJk¶pqPÅè�c!"F

)*?@IJ< 

efg2D=>IJj�âì8ñ*�ÙòÒóô.h+ióô8Â

c�Ùtk¶pqY.jkl�E8|m;.n(op=>IJ>©¥¦

|ÓØñ*òÒ8óôõöÇÈ'borderline range.BL/.Âc�Ùtó

ôõöÇÈ÷8|^H�cÂcd����8=>IJk¶pqPÅè

�c!"F)*?@IJ< 

¾¿ÀPq3r}ùABCúûSTüÇý238=>IJs�“3

Å 2 =>”pq¯X.t|uíWXªv¡¢IJ>©ÏwP�xlsP

UVk�'OECD/é>©8IJ.ï OECDARCc=¿Àamlc=

n?opq¿�y�f.Üáâ¥¦z{VÖPëìÒ¬'ïóôõö

ÇÈf/< 
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!? @$

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

¾IJÁHr|2k¬(Ò}k¶845.F��23~Ë¶¬�}

�� 80%'W/W/)ABCHARDEPéêk¶¶¬8gk¬DE(Ò}

k¶845.F��23}Y¶¬�}�rfr 10%.�r 80%)< 

�� DPRA8ËÌ]VÂc<×¦=>�ÙòÒ��.�^H 1!10

��%&g$² 1!50�%&g$��òÒY.ñ*�ÙòÒô� 6.38%.

óôõöÇÈ� 4.95%Ã8.32%?�^H 1!10��%&g$��òÒY.

ñ*�ÙòÒô� 13.89%.óôõöÇÈ� 10.56%Ã18.47%<�ÙòÒ

pqï1 2< 

1 2 DPRA�ÙòÒpq1 

=V=W XYZ[\]^ =V_W `Z[\]abPQRSD

0%mnopqrst
Hu4.95% v nopqrstHw

3%-10%xy 
v z{ 

| } DPRA~��W 

nopqrst

H�8.32% v nopqrstH�10% 
v �{ 

| } DPRA~��W 

4.95%mnopqrs
tHm8.32% v 

�����56��}� DPRA~���`�0 
-���`���{������{� 
-���`��z{�����z{� 
-���`�tw 4.95%-8.32%xy����wGHIJ
KL�� 
���56`���f�a�����56�����

��fs`���������`�twGHIJKL

����`�wGHIJKL�����{`����

z{`��������wGHIJKL�� 

=V=W XYZ[\]abPQRS 

0%mnopqru v nopqrw 9%-17% v z{ 
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10.56% xy | } DPRA~��W 

nopqr�18.47% v nopqr�17% 
v �{ 

| } DPRA~��W 

10.56%mnopqrm
18.47% v 

�����56��}� DPRA~���`�0 
-���`���{������{� 
-���`��z{�����z{� 
-���`�tw 10.56%-18.47%xy����wGHI
JKL�� 
���56`���f�a�����56�����

��fs`���������`�twGHIJKL

����`�wGHIJKL�����{`����

z{`��������wGHIJKL�� 
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!? A$

0123456789:;' <=>?@A B/

¾IJÁHr|HLuSens�����PDMSO_Ð=>Z�8AB

CHARDE< 

�� LuSens8ËÌ]VÂc<×¦=>�ÙòÒ��.ñ*�Ùò

Òô� 1.5�.óôõöÇÈ� 1.28Ã1.76�<�ÙòÒpqï1 3< 

1 3 LuSens�ÙòÒpq1 

�� ¡�

¢£r�¤¥

¦§¨1.76�
©ª«%¬

�®¯°�

±²³W5

´lOPµ

Z¶¨70% 

v ¯°�±W5´l·
OP¸{ 

v �{ 

| } LuSens~��W 

| 

�� ¡�¢£r�

¤¥¦§u1.28�®¯
°�±W5´lOP

µZ¶u70%7��
¹·OP¸{W5´

lº» 2000¼M8 

v z{ 

| 

�� ¡�¢£r�

1.28m¤¥¦§u1.76�
©ª«%¬�®¯°

�±²³W5´lOP

µZ¶¨70% 

v 
¯°�±W

5´l·O

P¸{ 

wGH

IJK

L� 

| } LuSens~��W 

} LuSens~�¯°����½�560 
-���`���{������{� 
-���`��z{�����z{� 
-���`�t� 1.28-1.76xy����wGHIJKL�� 
���56`���f�a�����56�������fs`���������`�twGHI

JKL��µw��wGHIJKL�����{`����z{`�������wGHIJKL�� 
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!? B$

C23DEF'()GHI<-J./

¾IJÁHr|H THP-1�����a7h�^P DMSO_Ð=>

Z�8ABCHARDE.1[\]-^¬_�¥'LogKow/> 3.5 8A

RC.̀ 7abO*8�Ù.Ü^H�c=>§2\ì©8=48F)*<

�r��Ï_¢�(V.¾IJëÁHr1x�D'�ÜËn(�)A8

45/²��D'�ÜËn(�A)A845/458F)*Âc< 

�� h-CLAT8ËÌ]VÂc<×¦=>�ÙòÒ��.ñ*�Ùò

Òô CD86��ô� 150%.óôõöÇÈ� 122%Ã184%.CD54��ô

� 200%.óôõöÇÈ� 157%Ã255%<�ÙòÒpqï1 4< 

1 4 h-CLAT�ÙòÒpq1 

CD54¤¥H≤157% 
j 

CD86¤¥H≤122% 
v z{ 

CD54¤¥H≤255% 
j 

CD86¤¥H≤184% 
v OPZ{≥50% 

| z{ 

v wGHIJKL� 

CD54¤¥H>255% 
j/� 

CD86¤¥H>184% 
v OPZ{≥50% 

| z{ 

v �{ 
} h-CLAT~�¯°����½�560 
-���`���{������{� 
-���`��z{�����z{� 
-���`�twGHIJKL������wGHIJKL�� 
���56`���f�a�����56�������fs`����

�����`�twGHIJKL��µw��`�wGHIJKL����

�{`����z{`��������wGHIJKL�� 
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!? #$

FKLMNOP Q R'(STU&VWX/

YZ[X\V]^_`[]^abcdWTUef/

1.£?o45m� 

Q��â�_.LogKow�3.5. YÉl]V DPRAaLuSens ²

h-CLAT=>8ËÌ<�cm�q< 

2.Ä3Å 2Æ=>pq¯X 

\¡2!]V DPRA =>.^H 1!10 ��%&g$² 1!50 �%

&g$��òÒ�Ù.Âc��%&²�%&¢£¤¬¥8Gô� 30%.

�ÙòÒ�ñ*'¢£¤¬¥8Gô>8.32%F>10%/.�;%&< 

\¡¦!]V LuSens=>.Âc�ÙnZ§1�k¤¥.���¥

�r 1.F��c=¨;��)L)©� 65%.�ªc=¨;��L)©

G�r 70%.�ÙòÒ�O*'nZ§1�k¤¥.���¥�1.28.F

��2Cc=¨;��L)©�70%/< 

\¡J!�rY« 2C=>�Eë2F.]V h-CLAT=>§¨ì©.

Âc�Ù CD86��ô� 200%.CD54��ô� 300%.Ê�c=¨;�

�L)©G�r 80%.�ÙòÒ�ñ*'CD54��ô>255%² CD86�

�ô>184%.��)*¬50%/< 

\¡!Sl 3Å 2=>�Ù.DPRA² h-CLAT�E2F.òÒd

45F)*�ñ*< 
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!"#$%&'()*+,-./01234
56789:;<=>?@AB

 
�_l]VABCúû?ois.®¯²°§úû?o¤�ST8&

H69.±¦ùABCúûSTüÇ'²³´µ ¶·/ý'}¸¹ºùSTü

Çý/f¤�J»Jü²üÇ*y�ËÌ.W¼½¾�ABC¾¿Àk�

�WÁC½CÂÒ ÂÃ'}¸º�ÂÃ/�Äåù!"F)*mlc=

n?opq&HST¿À'ÅÌ°ÆÇ/ý'}¸ºù¿À'ÅÌ°ÆÇ/ý/<

aÈ�Ä8��ÉÊáâï¸! 

!"cd-.D

ù¿À'ÅÌ°ÆÇ/ýËÌ²üÒ[\nWX+Ë.1ré�¥Ì

¶Í8aÎWXªvk�{|Ï&H8IJ.DHYW}+8<1Ðç÷

ø�lÑW��ÐÒÓ²¨ÔÕX&HÉÊ§¨j_A²âìA.tÖ}

®×Øs*8 Y.ÙÚåSTUV8xÛ*<ù¿À'ÅÌ°ÆÇ/ýÐ

Ò(V�tÜÝåQR*²lh*aÞß*²�à*.ná*²üÇ*â

ã8��<ä

%"efghijAkl1AmD

ùSTüÇý�HrÂc!"#$%&8IJþÿ!!"#$%&=

>a!"#$%&!�"º»�=>åæç'èèéçåæç/a!"#$%&!�

"º»�=>åêëìíîïèðñçòèèéçåäêëìíîïèðñçóaABCHARDE_`

!"#$%&!#+g$%&=>òæôõçóa_`!"#$%&ä%�&'

7A%&=>IJ'çæõç/a_`!"#$%&ä(���)A=>

'öî÷èçø/a_`!"#$%&äíùúû ��*)=>IJ'íñïéñ/<��

!"#$%&=>aèèéçåæçaèèéçåäêëìíîïèðñç GüHM4'ýþa�
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þ/§¨=>.=>�Ù6Ø78=48F)69²:;.�ç�Ù|t

�ð8ÇÈ÷`<=(><æôõç² çæõçIJ�1!"F)*�����

�'çÿô/�8I2C����§¨Âc!öî÷èçø ² íñïéñ IJ�1IJ

C����§¨Âc<ä

ù¿À'ÅÌ°ÆÇ/ý�r!"F)* çÿô8ÏÐ(V.ÈùST

üÇý�a�¡¢IJ§¨�Öml.µ¶ÄúÅ ²=>Æpq.}"#

|2ÂcIJ8�ð*.§2\®×¡¢=>IJ8|R*²&H^$.

�ABCDEúû?o®%¡¢=>8dhR¥¦<ä

*"egnopkl1AmD

2016 ¶.OECD U&åÄ�r!"F)mlc=n?oIJ(IATA)

�üH8Ò'8IJ./²�m�;8¿�y�Æ'Guidance document on 

the reporting of defined approaches and individual information sources to be 

used within Integrated Approaches to Testing and Assessment (IATA) for skin 

sensitization/.d¿�y��®%åµ¶ IATA 8DH²()aìÒ8I

J'Defined Approach.DA/*«²mlpq¯Xf<2021¶.OECD+

U&åÄ!"F)*ìÒ8IJ¿ÀÆ'Guideline No.497 Guideline on 

Defined Approaches for Skin Sensitisation/.d¿Ày�âìåÄ3Å 2=

>Æfpq.|HrAR45!"F)*ß�à³< 

ù¿À'ÅÌ°ÆÇ/ý�¾ãä OECD No.497�Ä3Å 2Æ=>p

q8÷ø²DH.�lùSTüÇýÐÒÓp,.rÈ OECD ¿À�È

KE2ÂcIJ� KeratinoSens¡-� LuSens.LuSensn KeratinoSens 

� OECD TG442D�{|8 KE2ÂcIJ.µ¶pqY LuSens8óôõ

öÇÈuí./M4¡¢IJ>©Ïw ECVAM 2022 ¶01U&8

LuSensIJØs��'DB-ALM Protocol No.184 Annex 5/< 
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/"qTrs1tuD

'2/�r|H8IJ<¾ù¿À'ÅÌ°ÆÇ/ýtuíWX¤�

ST¿À8�2Y.�lùSTüÇý��ÐÒÓÉÊ.3¬íî¨ÔÜ

ÌaIJ{|ÉÊ²|Øsa|<4fgI50- ÂÐÒ<ä

'¦/�rM$01<KL¡¢IJfST[\UV.W÷`��f

ë6ÉÊ.È7Þ Â¤�?oij.§2\89²:;mlpq< 

 


