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ĘƠʁǷ©½ĆãȣɆűñ�ƋȮ3�ƳºɅƘƕĆãŉì� 
ƽÁĆãɈĦŰ 

 
PolκýǈqMZHɯ�'ĤÅǭ1 CYPȥ�ǇǦm}][a]i{}ɨȘ�ǩǽƝ3Ȭ¥ 

 
ĆãǏȫŖ� Ʀɞū�� ħɶ�ɤȮƋȮ�ƠĆãůȭɴȸĆã� 

 
Ćãɰł 
� m}][a]i{}�BaP�4Ơǋȁ.ǏŗHŞ�-ÂƝ¤�E�DNA2ȳ§ǋHöƞ!D�ǩǽƝȼŔ
.�D ɒĆã.4ǈųƁC��õ DNA pysx	[.�D Polκ�P_g�Hýǈ 'İɌ.ǏŗÂ
Ɲ¤HĠG1�ƅā£.3 BaP 2ADİɌǽƝ�Ǽ�Ǧ2ĈBE'�/�B�ɡƠõ�A6 Polκ ýǈ
qMZ2 BaP�A6 CYP1AƷ¶ı α-cjajxo}�ANF�HĪʌǰɫ - BaPɨȘȘ�I2��D
Polκ/ CYP3ɢÀHăǵ ' %3þª�ɡƠõqMZ�PolκýǈqMZ/?2�ANF3Ɂɯǰɫ2
ACƱ�3ŝʆƝȭɄ3ƛ�ǀ§ ' �Ɋ.�ɪƺ2ț - Polκ ýǈqMZ.4 BaP ǓǾǰɫ�A
6 ANF /3Ɂɯǰɫ3�"E3Ƃĥ2��-?ɡƠõqMZ/Ƞ8-�Đǋ�'C3ŝʆƝȭɄ3Ș
Ơƛ�ɱƜ�E-�' �EB3þª4Öǘ3 BaP3ǽƝȘďØŲ�A6Ơǋȁ.3ɑĔØĝ3Ƿ��
Bɪƺ�EDþª/4ß.�C�BaP3ǽƝȘď�A6%3ɪɑ�Ŀ2+�-�B1D°Ƥ�ȩɰ.�
D/ğ�BED  
 
A�ĆãɟǦ                       � � �  
m}][a]i{}�BaP�4ǊÇɍģǅǕ¤ƙƵ

3�+.�C�ȎQZ��ƾ�3ǉ�§Ȉǝɴ 
'ƋȮ2?Î;ED�ƮȼŔ.�D(1) BaP4Ơ
ǋȁ.ǏŗHŞ�-ÂƝ¤�E�DNA2ȳ§ǋH
öƞ!D �� 'ǈų�ÔHƁC��- DNA
ĥƞHùǆ!DØĝ�ǈųƁC��ȺƢ�TLS�
.�D(2) ʅȅ、İɌ4 Polη�Polι�Polκ10Ⱥ
ƛ3 TLS pysx	[Hŋ*-�D(3) ĆãǏ
ȫŖ4�E;.2�Polη�Polι�Polκ ķŧýǈİ
Ɍ�TKO��ɭ�1Ʉ�Č2ǌ -ɡƠõİɌ
�WT�/Ƞ¼ -Ĥ�ÅŞƝHŏ!�/HĈŨ
 -�D BaP4WTİɌ2ǌ -4Ŧɲ3ǘĈ
/�Ǚ - S9 mixȥǇĲ£.4 50 µM.?Ƴ�
İɌǽƝ�<BE"�S9 mixǇĲ£3<.ƠǇɵ
Ǣ£Hŏ '�IC50=13.5 µM� �Ɋ. TKOİɌ
4 S9 mixȥǇĲ£. BaP2ǌ -í>-Ĥ�Å
ŞƝHŏ �IC50=0.25 µM��S9 mix ǇĲ£.4
WT İɌ/4ß2İɌǽƝ�Ǣ£ '�IC50=4.8 
µM� �B2 TKO İɌ3<1B" BaP ȳ§ǋ3
ƁC��2Íɫ!D Polκ 3ǓǾýǈİɌ.?ǹ
ɭ3ďž�<BE' �3�/�B BaP 24 in 
vitro . CYP H®!DǏŗÂƝ¤2ADÖǘ3ǽ
ƝȘďØŲ2§�-�CYPH®�1�ǽƝȘďØ
Ų3ǇĲ�ŏī�E' ;'�BaP4 CYP2AC
ǏŗÂƝ¤HŞ�D�øęǰɫ2ADǸȼŕĊ
2��-�Êǁ.4ŝʆƝȭɄHɨȘ#"�Ʊ��
ƋǺ�Ƭ/�*'Ƌȼ/ǟƨƨƊ!Dȸ��Ș�

IȪǦǁÓ/1*-�D(4) �B2�CYP1A1ý
ǈqMZ@ HRNqMZHɯ�'Ćã�B�in vivo
.4 BaP 4 CYP 2AC°ǽ�ED�/�ŏ�E
-�D(5, 6) TLSýǈİɌ2��DĤÅŞƝ4y
ZSȬ¥ƀʉǗ�1�/�ED�ǩǽƝHŏī
 -�D�/�B�ÊġƵ2ADǏŗHŞ�-�
1� BaP�í>-Ǣȋǭ. DNAǈųHɨȘ!D
¨ȌƝ�ŏ�E'�/4ƋȮ�Ƴƀŧɰ1ǘĈ
.�D/ğ�BE' �� 'ƀȸź¤È2��
D CYP ȥ�ǇǦ1 BaP ɨȘ�ǩǽƝH�TLS ý
ǈİɌ�A6�ǩĿ³ɄqMZHɯ�-ĤÅǭ
2ăŨ!D�/HɟǦ/ -ɒĆãHŕŁ '  
 
B. ĆãɊɋ 
B-1. PolkýǈqMZ3�ŋ�ȝƇ 

Polκ 4ǈų DNA 3ƁC��ȺƢ2Íɫ!D�
Ŀ.�D'>�ȁ�Ɲ3ǿƲɄ��ǚƥ!DyZ
SHȤ�D'>2 Polκl`|ýǈ�Polk+/-�qM
Z/ɡƠõ C57BL6J H¿�ĥG#-÷Ǵ�ŋ�
A6ȝƇHĠ*' Polk+/-qMZŇɩ4ĴƞŖ.
�DǐƐŎȴȒĽ�ċ�½Ť�ǐ½Þ�êş�A
CɸŷHǻ-�ȄɒS{J.Şǒň��E-�'
SPFǸȼHȜȆ ' Ǹȼ4Ôƴňɹ�CE-2�30 
kGyɜïį�ȄɒS{J��A6ǝƢƙHŐɧƩ
ř�#�¢ǭ 24±1��œǭ 55±5��ÆÙ±ƛɣ
18±/Ō�O	zj{_Xw��12ŌÌ3ɛ�WL
Sz2ƜĔ�E'fyJ	XZ`r3ň�Œ.
ň� ' Ŷȶ/ -\ja^_k�ķçxoW
	hZ�Hȶ�'pyP	oe	aƢȖõU	Y
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2 1-6Ȩ"+Šɬ �U	Y�A6ŶȶHť 1±
3ȱǭ.ĖÆ ' ŕĊ2å!Dntýǈ�Polk-/-�
�A6ǹȹ3ɡƠõ�Polk+/+�qMZ4�Polk+/-

ŇɩH¿�ĥG#-ĴŨ '  
 
B-2.� Polk+/+qMZ�A6 Polk-/-73 BaP �A6
ANF3Īʌǰɫ2ADȘ�IƝŕĊ 

� %E&E3�ǩĿõ�/2�ǸȼHǰɫ´ľȄ
3ǋŧ2Ô,�-¸ó3ɂîǋŧ�ðŊ!DA
�2 1ó 6Ȩ3 7ť，ɩ�B1D 6ó�ú 12ó�
2Ƚ�' BaP 4V	}ɥ2ɮ° �ɮȑǌŻ
�0%��ȥȘ�Iɯɺ�0.003%��Ș�Iɯɺ
�0.01%�3ȋǭ.ǓǾ;'4 CYP1A1 Ʒ¶ı.
�D αcjajxo}�ANF�(7)/æ2ȿɖÔƴ
ňɹ2Ī$�40ťÌŐɧƩř�#' ŕĊ×ÌǛ�
�ȞƆǍ�A6ŅɏǸȼ3ɦəHɕȄËĶ �ǋ
ŧ�Ʃʌɺ�A6�ƙɺHť 1±Ǆǣ ' Ǹȼ
4ǰɫ×ÌţɸēL\jzx}áȆɓƚ£.´
ȹ �ȹȸǐǸɘACɉÿ -�¾Ņ�#' ɐ
ăHŕŁ -�ȍ�ȏ�Ǝǁ�ʈǁ�Êǁ�Ɨǁ
HǥŨ �ŧɺHǄǣ ' ;'�ƀÛ3ƶƈ2
§�Ƭ�ƋǺ�Ʊ��ư��Ŵǜ�ǐǜHǥŨ 
' Êǁ2+�-4�ȸHǮþɅǇ �%3ǉ3
ǁÓ4 10�ǛƝÉŽnzqy}�.đǣ 'ē�
ƃɋ2Ŧ�gxjK}ɇɔ�ȔƧȪɒĴƢē�l
qaRXy}�NOY}ƮƉHŁ -ȭɴƶƈ½
Ǧ°ƤHŕŁ '  
 
B-3. ȭɴƶƈ½Ǧ°Ƥ 
� Ʊ�2��-ȃÐǦ2ȇ>BE'ɣ 0.5 mm �
ƀ3þƫƳ-3ȔƧȪɒHĴƞ -ƶƈȭɴ½
Ǧ°ƤHŕŁ ' 1 Đǋ�'C3ȭɄ3ȘƠƛ
3ĺŨ2�'*-4ȭɄə 3Đǋ4 0 ȭɄ/Đ
ǋ/ -úĺ2§�' ƔǖÔŪ4�£3ǡC.
�D �öƞ4µö�ǐ���¹3öǍ��ƃ1
İɌHÎ=�õ¬öƞ.�C� 5 5ƀȡȁ2
»Ŕ¤Hȇ>D ȅǶŝ4Ƚ¤ 'ʊɂƀȡİɌ
.ȻGE'ȽŃ 'Ư�ÿÈƈ.�D ʊɂƀȡ
Ï4İɌ3íƝƸő�¹3ǊõƝ��A6Ɏȵ1
Ƚ．ƿHŏ!İɌHÎ<� 5 5²Ņƿ�A6
ǹƎ�ƹƆ3»¤ȼŔ�ÏƒŜ�Hȇ>D  
 
B-4.� Ǵú½Ǧ°Ƥ 

� ǋŧ2+�-4�¸�ǩĿõ2+�- Dunnett
ɋ2ACǌŻó/3ɦ�ĬHăǣ ' Ʊ�2�
�DȭɄ3ȘƠɵ2+�-4�PLȂƁăǣ2A

CǌŻó/3ɦ�ĬHăǣ ' 1 Đǋ�'C3
ȭɄ3ȘƠƛ2+�-4�Tukey-Kramerɋ2AC
ɦ�ĬHăǣ '  
 
 
�ɻɴɝ73Ȑɷ� 
�ǩĿƶÆ�ǸȼŕĊ4ħɶ�ɤȮƋȮ�Ơ

Ćãů�ǩĿƶÆ�ŕĊ�Ƴ��¯�A6Ǹȼ
ŕĊ��¯3ƍĭ�ŷȇHǻ-�ǹů3ǣ>D
�
ǩĿƶÆ�ŕĊ�ƳÈɴÚǃ��A6
ǸȼŕĊ
3ǧƟ1ŕŁ2Í!DÚǣ�HŬŚ -Ġ*' 
Ǽ2�Ǹȼ�ĕ3ơƓ2ǃ*-Ǹȼň�HĠ��
ŕĊţɸŌ3ɐă4Ƒɓƚ£.ŕŁ �òǠ3û
Ď2Ǭ>' ;'�ŕĊŖ3ĂĜȢ¶ɑń3'>�
ȢĊȼŔ3ř�4�ƳRuhe_a�ɑƖqZS
�A6śǎǲHļɯ -čŧ2ŕŁ '  
 
C. Ćãþª 
C-1. PolkýǈqMZ3�ŋ�ȝƇ 
� Polk+/-�l`|�Ňɩ 56ƶH¿�ĥG#-�319
Ȩ3ĻqMZHǻ' �ǩĿõ°Ƥ3þª�ɩ
Polk+/+�Polk-/-/?2ǹȹ3ɡƠõ�A6 Polκ n
týǈ3ɩqMZ¸ 41 Ȩ�ǻBE''>�¸�
ǩĿõ�/2 1ó 6Ȩ×6ó.ɒŕĊHŕŁ ' 
ŭǝ2ȝƇ�ƕI(þª�ǱŮ3ɪǣACƻ� 6
Ā 22 Ȅ�BǰɫH´ľ!D�/�¨Ȍ/1*'
'>�Ș�IƝHN}bpL}a/ '°ƤHŕ
Ł!D'>2ɒŕĊ3ǰɫ×ÌH 40 ťÌ2ƪǣ
 '  
 
 
C-2. Polk+/+qMZ�A6 Polk-/-73 BaP �A6
ANF3Īʌǰɫ2ADȘ�IƝŕĊ 

� ĵȉǭ2ŕŁ 'ɪȦŕĊ3þª�ȥȘ�Iɯ
ɺ.�D 0.003%�A6Ș�Iɯɺ.�D 0.01% 

BaP/ 0.1% ANF3 4ťÌ3ǓǾ�A6Ɂɯǰɫ
.Ņɏ;'4âü1ǋŧĎŵǲ4ȇ>BE"�Ǟ
×ǰɫ�¨Ȍ/Țǖ�E''>�ɒŕĊ2��D
ɯɺ4ɪȦŕĊ/ǹɭ2 0.003%;'4 0.01% BaP

3ǓǾ;'4 0.1% ANF/3Ɂɯǰɫ/ '  

� ŕĊ×ÌǛ3Ņɏ/ -�ǰɫ 36 ťɟ2 Polκ

ýǈqMZ3 0.01% BaP + 0.1% ANFó. 1ȨŅ
ɏ��C�ɐă '/�FƱ�2Ⱥƛ3ȓƉþƫ
��*' ;'Êǁ�Ɨǁ�ǔƉ.�*'�/�
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BȰÿ�ÝGE' ǰɫ 37ťɟ2ɡƠõqMZ3
0.01% BaP + 0.1% ANF. 1ȨŅɏ��C�ɐă 
'/�F�ȁȸ2 1.3 cm×1.0 cm×0.5 cm3ȓƉŝ
ʇ��*' ŝʇ4ȾɠHɃĮ -�Cź¤È2
ȁɬȼ�ȇ>BE1�*'�/�B�ƩƋſ¶2
ș�Ņɏ/ğ�BE' �EB3 2。2+�-4�
ƶƈȭɴ½ǦƔǖHŕŁ ' 38ťɟ2ɡƠõq
MZ3 0.003% BaP + 0.1% ANFó. 1ȨŅɏ��
C�ɐăHĠ*'�ŅēɄ¤�Ĥǭ.�C�ɒ。
2+�-4ƶƈȭɴƔǖHǖȊ '  

� ǋŧ2+�-4�9 ťɟ�Ģ 33 ťɟ;. Polκ

ýǈqMZ3 0.01% BaP + 0.1% ANFó2�24ť
ɟ�Ģ 37ťɟ;.ɡƠõqMZ3 0.003% BaP + 

0.1% ANF ó2ɦ�1ǋŧǀ§ɱƜ�ĈBE'
�Table 1, Fig. 1� Ʃʌɺ4óÌ.ǐ�1Ĭ4Ĉ
BE"�BaP�A6 ANF3Ʃřɺ4ǰɫȋǭ29
:Ƞ。 -�'  

� 40 ťǰɫē2ƠǇǸȼHL\jzx}ɓƚ£
.�¾Ņ�#�ɐăHĠ*' BaPǰɫǸȼ.4
Ʊ�2ȓƉ3þƫ�ĈBE' ȭɴƶƈƔǖ3þ
ª�BaPǰɫǸȼ2��-Ʊ�2ʊɂƀȡ¬öƞ�
�öƞ�ȅǶŝ�ʊɂƀȡÏ�ĈBE�Fig. 2��
ɡƠõqMZ3 0.01% BaPó/ 0.01% BaP +ANF
ó��A6 PolκýǈqMZ3 0.01% BaPó.4ʊ
ɂƀȡ¬öƞ3ȘƠɵ3ɦ�1ǀ§�ĈBE' 
ɡƠõqMZ3 0.01% BaP +ANFó.4%E2§
�-ȅǶŝ�A6ʊɂƀȡÏ3ȘƠɵ3ɦ�1
ǀ§�ĈBE' ;'��öƞ�ȅǶŝ�A6ʊ
ɂƀȡÏHƱŝʆƝ
ŝʆƝȭɄ/ -ȘƠɵ
HĺŨ '/�F�ɡƠõqMZ3 0.01% BaPó
�A6 0.01% BaP +ANFó.ƱŝʆƝ
ŝʆƝȭ
Ʉ3ȘƠɵ3ɦ�1ǀ§�ȇ>BE' �Ɋ.
PolκýǈqMZ3 0.01% BaPó�A6 0.01% BaP 
+ANF ó.4�ɯɺƼÍǦ1ŝʆƝȭɄ3ǀ§�
ĈBE'?33Ǵú½Ǧ1ɦ�Ĭ4ȇ>BE1
�*'�Table 2�  
� ō2 1Đǋ�'C3ȭɄƛHǝ8'/�F�ɡ
ƠõqMZ3 0.01% BaP + ANFó.4ǌŻó�A
6 ANF ó/Ƞ8- 1 Đǋ�'C3ʊɂƀȡ¬ö
ƞ�ȅǶŝ�ʊɂƀȡÏ��A6ƱŝʆƝ
ŝʆ
ƝȭɄ��öƞ+ȅǶŝ+ʊɂƀȡÏ�3ƽȘƠƛ
�ɦ�2ǀ§ -�' ȅǶŝ/ʊɂƀȡÏ4
0.01% BaPó/Ƞ8-?ɦ�2Ǌ�*' �Ɋ.

PolκýǈqMZ3 0.01% BaP + ANFó.4ǌŻó�
ANFó��A6 0.01% BaPó/Ƞ8-ʊɂƀȡÏ
3ȘƠƛ�ɦ�2Ǌ�*'��ʊɂƀȡ¬öƞ�
�öƞ�ȅǶŝ��A6ƱŝʆƝ
ŝʆƝȭɄ3
ƽȘƠƛ4ǌŻó�A6 ANF ó/Ƞ8-ɦ�1
Ĭ4ĈBE1�*' ;'�ȅǶŝ3ȘƠƛ4ɡ
ƠõqMZ3 0.01% BaP + ANFó/Ƞ8-ɦ�2
ŵ1�*' �Table 3, Figure 3�  
 
D. ğĶ 
� BaP�A6 ANFHɡƠõ�A6 PolκýǈqM
Z2 40 ťÌĪʌǰɫ '/�F�ǰɫ×ÌǛ2
ú 3Ȩ3Ņɏ��C��"E? BaP + ANFɁɯǰ
ɫó.�*' ;' BaP + ANF Ɂɯǰɫó.4
BaP ǓǾó/Ƞ8-ǋŧ�Ǣ�ôĚ��C�Polκ
ýǈqMZ3 0.01% BaP + 0.1% ANFó.4 9ťɟ
�Ģ 33ťɟ;.�ɡƠõqMZ3 0.003% BaP + 
0.1% ANFó.4 24ťɟ�Ģ 37ťɟ;.ɦ�1
ǋŧǀ§ɱƜ�ĈBE' �EB3ó.Ʃʌɺ3
Ǣ£4ȇ>BE1�*'�/�B�ǰɫ2ș�Ʉ
Ǹ/ğ�BE' Ǹȼƛ3Ɯɣ/ĐǋÌ35B+
�2ACǴú½Ǧ1ɯɺƼÍƝ4ɛº.41�
���EB3þª�B ANF3Ɂɯǰɫ2AC BaP
3ǽƝ�ʄƕ!D�/�ŏī�E'  
� ƶƈȭɴ½Ǧăĭ.4��"E3�ǩĿõ3q
MZ2��-?BaPǰɫ2ACƱ�2ʊɂƀȡ¬
öƞ�A6ƱŝʆƝ
ŝʆƝȭɄ�ĈBE' ȥ
Ș�Iɯɺ�0.003%�3 BaP3ǓǾǰɫ.4ɡƠ
õqMZ.4ʊɂƀȡ¬öƞ3<ĈBE�Polκý
ǈqMZ.4ʊɂƀȡ¬öƞ2§�-�öƞ�
�。3<ĈBE' �Ɋ.Ș�Iɯɺ�0.01%�
3BaPǰɫ.4ɡƠõqMZ.4ʊɂƀȡ¬öƞ
2§�-�öƞ�A6ȅǶŝ�ĈBE' Polκý
ǈqMZ.4%E2§�-ʊɂƀȡÏ� 1。ĈB
E'���öƞ�A6ȅǶŝ3ȘƠɵ�A6ȘƠ
ƛ4�"E?ɡƠõqMZACǢ�*' ANF3
Ɂɯǰɫó.4�ɡƠõ3 0.003%BaP + ANFó.
Ʊ�ʊɂƀȡÏ2Ü�!D/<BEDŅɏ。� 1
。�*'9��PolκýǈqMZ.4ȅǶŝ�ĈB
E' ;'�0.01% BaP + ANFó.4 0.01% BaP
ó/Ƞ8-ŝʆƝȭɄ3�)�ɡƠõqMZ.ȅ
Ƕŝ/ʊɂƀȡÏ�PolκýǈqMZ.4ʊɂƀȡ
Ï3ȘƠƛ3ǀ§�<BE' �EB3þª�B�
CYP1AƷ¶ı.�D ANF3Ɂɯǰɫ4 BaP3Ș
�IƝHǀé!D/ğ�BED BaP 4 CYP1A1
HÜǨ/ 'ǏŗÂƝ¤2ACǽƝHȘď!D in 
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vitro3ǽƝȘďØŲ2ț -�CYP1A1ýǈqM
Z.4ɡƠõqMZ/Ƞ8-BaP3~âƝǽƝ�
ǀé!D�/�ɈĦ�E-�D(8) Ĩ±3Ćãþ
ª�B�CYP1A1ɱƜƅā£.4 BaP3~âƝǽ
Ɲ(�.1�Ș�IƝ?ǀé!D�/�ŏ�E
'  
� ɡƠõqMZ/ Polκ ýǈqMZ2��Dŝʆ
ƝȭɄ3ȘƠƛHȠ¼!D/�ɡƠõqMZ.4
0.01% BaPó�A6 0.01% BaP + ANFó.ŝʆƝ
ȭɄ3ȘƠɵ3ɦ�1ǀ§�ȇ>BE�0.01% 
BaP + ANFó3ȅǶŝ�ʊɂƀȡÏ2+�-4Ș
Ơɵ�ȘƠƛ/?2ɦ�1ǀ§�ȇ>BE'32
ǌ -�PolκýǈqMZ.4 0.01% BaP + ANFó
.ʊɂƀȡÏ3ȘƠƛ3ɦ�1ǀ§�ȇ>BE
'3<.�*' Polκ4 BaP3ÂƝǏŗĹȼ.�
D Benzo[a]pyrene dioletopoxide�BPDE��ȳ§ 
'TJd}�ÔHėɵA�Ɵº2ƁC��DÂ
ƝHŋ*-�C�PolκýǈİɌ4ɡƠõİɌ2Ƞ
8-BaP2Ĥ�ÅŞƝ/ǿƲɄ�ȱǭHŏ!�/
�ǘBE-�D�(9)�Đǋ{mz. Polκ � BaP
ɨȘȘ�IHɱƜ!D�0��4ɗ(2ɛB�
21*-�1�*' ɒĆã3þª.4��µ2
? Polκ ýǈqMZ.4ɡƠõqMZACȅǶŝ
3ȘƠƛ�ɦ�2Ǣ�*' Polκ4 BPDEȳ§ǋ
HƟº2ƁC��D/4��ǡƃ3ȺƢ2Ƞ8
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Fig. 1. Body weight gain of Polk+/+ and Polk-/- mice treated with benzo[a]pyrene and α-naphtoflavone for 40 

weeks. *P < 0.05 compared with respective control group. 
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Fig. 2. Representative images of histopathological findings in the forestomach of the mice treated with 
benzo[a]pyrene and α-naphtoflavone for 40 weeks. (a) normal forestomach, (b) hyperplasia squamous, (c) 
dysplasia, (d) papilloma squamous, (e) squamous cell carcinoma. Bar=100 µm. 
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Fig. 3. Multiplicity of tumor lesions in the forestomach of Polk+/+ and Polk-/- mice treated with benzo[a]pyrene 
and α-naphtoflavone for 40 weeks. 
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