
TABLE 3  

ANALYSES OP TnEINCIDENCE OF PR工HARY TUMORS AT  
SPECIF工CSITESIⅣ払LEMS TR払ⅧD W工でRl，5－Ⅳ躍打m瓜ⅣEDI劇工糀8  

LOW  X工GE  
COmOL  】）OSE  DOSE  TOPO即ⅠⅣ：MORPEOl．OGY  

SubeutaneouさT188ue： Flbrona  

ァval収㌔  

Rel訳1veRま慮（Con亡r01） 
d  

Lo鵬rl．1ml亡  

ロpper Llml亡  

Weeb to ア1r8t Ob8erVed Tumor  

1／25（0．04）  3／49（0．06）  2／50（0．04）  

N．S．  

1．000  

0．056   

56．712  

102  

N．S．  

99  

N．S．   

1．531  

0．133  

78．493   

106  

N   
一 Skln‥ Squanou8－Cellpapllloma b  

p val鹿㌔   

R虐1atlveR18k（Codtrol） 
d  

Lower Llml亡  

Upper Llmlt  

Week8 亡0 ア1r8t Ob8erVed TⅦmOr  

2／25（0．08）  1／49（0．02）  1／50（0．02）  

N．S．  

0．250  

0．004  

4．616  

106  

N．S．   

0．255  

0．005  

4．707   

106  

1ung；Alveo18r佃roneblolar Adeno皿a Or   
Alveolar佃ron血lolar Carcho皿ab  3／49（0．06）  

Ⅳ．S．   

工nflnlte  

O．315  

Inflnlte  

lO4  

4／47（0．09）  

N．S．   

Inflnl亡e  

O．508   

工nflnl亡e   

lOる  

P Value8  

Rel叫Ⅴ色Rlさk（Control） 
d  

Lovef llml亡  

Vpperl止血1t  

Weekさ tO 下■1r8t Ob8eryed Tumor  

l  
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TAELE 3（CONTINUED）  

101J  HIGli  

DOSE  I）OSE  TO？OGRApⅥY：HOⅢⅦ0Ⅰ一OGY  CONTROL  He1Le血1aoT  
ァⅤ山uege  

Rel且tlveRlさk（Con亡rol） 
d  

bwer L血1t  
Vpperl－i皿1亡  

Week8 亡O Flr8t Ob8erVed Tu皿Or  

1／2う（C．04）   10／49（0．20）  10／50（0．20）  

N．S．  

5．000  

0．787   

213．351  

97  

N．S．  

109   

罰．S．  

5．10ク   

0．801  

212．137  

1r）0  

LIv色ー：H印8tOくellulaT CaTClno℡a Or  
Neopla8tle¶oduleb  

N ひ】∵恥1u色合C   

紬1atlveR18k（Control） d  

lower Llmlt  

VppモrI．血1亡   

IJeekさ 亡O Flrs亡OtほerVed でu爪Or  

1／25（0．04）  7／49（0．14）   4／49（0．08）  

Ⅳ．S．  

2．0‘1  

0．218   
96．949   

104  

N．S．  

3．571   

0．503  

156．048  

106  

pl亡ult8ry；Adenona yOS，CbromoptlObe  
1Adeno叫Or  

i  

p v且1根㌔  

RelatlveR18k持ontrol） d  

Lower 工．血1t  

ロpper Llmlt  

We色kg ヒO f－1rs亡 Ob包erVed Tu皿Or  

2／22く0．09）  7／仙（0．16）  11／仙（0．25）  

N．S．  

2．750  
0．683  
24．081   

¶．S．   

1．750  

0．376  

16．36三  



T払E3（COmIlⅣEl〕）  

LOW  l】工GH  

TOpOGRA一昔Y；I蛤RpHOl．OGY  CONTROL DOSE  

Ad 

ど 

p value㌔  

Relatlve．RIsk（Control） 
d  

LoverI－1mlt  

Vpperl．1nlt  

W色ek8 亡O Fl】柑t Observedでumor  

2／24（0．08）  4／4さ（0．08）  5／48（0．10）  

N．S．  

1．250  

0．226   

12．529  

102  

Ⅳ．S．  

109  

N．S．   

1．000  

0．157  

10．563   

106  

2／21く0．10）  3／47（0．06）  myr01d！C－CellCarclnoma  

p val恨㌔  

RehtlvモR18k（Control） 
d  

Lower Ll皿1亡  

Upp．erI止mlt  

3／47（0．0る）  

Ⅳ．S．  

0．670  

0．084  

7．650  

106  

Ⅳ．S．  

97  

N．S．   

0．る70  

0．084  

7．る50   

100  Week8 tO ア1r8t Ob8erVed でumor  

myr01d；C－CellAdenoma or C－Cell   
CaTCln皿b  

p v山ueさC  

R丘1atlveR18k（Contml） 
d  

LoweT Llmlt  

ロpperl－1ml亡  

Week8 亡0下■1rs亡 Ob8erVed Tumor  

2／21（0．10）  5／47（0．11）  8／47（0．17）  

N．S．  

1．787  

0．ん05   

16．445  

104  

N．S．   

1．117  

0．205  

11．249   

100  
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TÅB；．E 3 くCONCl－UDED）  

LOW  HIGn  
で0Ⅰ〉OGRAp甘Y：HORPKOLOGY  CONTROl－  DOSE  I）OSE  

Pancrea亡まc 工81et8； 工81et－CellAdenona   
orI81et－CellCarelnonab  

p v81ue8C  

Rel邑亡1veRIsk（Con亡rol） 
d  

Loweて Llnlt  

Vpper Llmま亡  

Weeks 亡0甘1T8t Ol）5eⅣed T皿Or  

1／25（0．04）  2／48（0．04）  5ノん5（0．11）  

Ⅴ．S．  

2．778  

0．340  

128．213  

104  

N．S．   

1．0ん2  

0．058  

60．184   

106  

N．S．  

98  

45／49（0．92）  

¶．S．  

1．093  
0．912  
1．324  

る5  

21／25（0．84）  44／49（0．90）  でe＄亡18；Int（汀5tltlal－CellTumor   

p v81眠㌔  
d  

Rel之tlveR18kくContr01）  

Lover Llmlt  

けpper Llml亡  

Weeb 仁O FIT8t Ob食卓rvedでu皿Or  

N．S．   

1．069  

0．890  

1．325  

94  

N．S．  

97  

㌔rea亡edgroup8re仁elveddo8e80f O．050で0．10per亡en亡1n feed．  
bN血b8rOf tl皿OT－bearlnganlna18／numberof an血1きeXa血nedat slte（pmpoてtlon）・  
亡 Tbeprob曲111tylevelfor the CocbranrArml亡age亡e8t18如〃蝕bene8th亡heln⊂1denee of亡umOrSln  
the eontr01gro叩血色n？く0・05；○抽ervl鍾・nO亡51名山flcan亡（N・S・）181ndl亡ated・The probablll亡y  
l帥色1for亡he Flさber鰐a亡t teS亡for t七色仁0叩包丁lson of a亡re＆亡ed group雨亡h the controlgroupls  
glv軋もen色8抽thel批1deneeof t皿Or81ntbetTea亡edgてOup融ほnPく0・05；0亡beⅣ1光，nO亡81gnlfl－  
cant（軋S†）181ndlea亡ed・ForbぬCocbran－Arml亡昭e and冨18ber甲はet亡e＄t8anegatlvede占1gn且－  
tl。n印）1ndlcat色8aloverlnclden亡elnthe亡rea亡ed group（s）抽anln亡be con亡mlgroup・  

dでbe95芝con比dencelnteTV8lont血eTelatlver18kof tbe亡reatedgroup to tbecon亡て01group■   



でA凪E4（CONT工mJED）  

LOW  ⅥIGⅥ  

TOpOGM駅；敦旧RpROl．OGY  CO¶TROl－  DOSE  DOSE  

1／21く0．05）  5／49（0．10）   myT01d；C－C色11C鱒Clnom息  

p values亡  

Re18七山eRlきk（Contr01） 
d  

Lov嘩rも1ml亡  

ロpp色r Llnlt  

1／48く0．02）  

¶．S．  

0．438  
0．006   
33．659  

106  

Ⅳ．S．  

2．143  

0．266  

99．147   

106  Week8 亡O f－1rg亡 Ob貞erVed Tumor  

Thyr01d：C－CellAdenoma or C－Cell   
C8rClnonab  

p v81恨㌔  

Dep8rtuてefromllnearで托nd・e  

Rela山eRlgkくCo批rol） 
d  

もOWer L血1t  

ロppeTll皿1t  

Week8 亡○ ℡1r8亡 Ob＄erVモdでumof  

12／49（0．24）  

P － 0．046  

5．143  
0．855   
215．370  

104  

4／48（0．0．8）  

N．S．  

1．750  

0．192   

83．548  

103  

Tbyroldi、P8plllaTy Car亡1noⅡ且，ア0111culaT－  
11叩  C色11Caで仁1no皿a，Or  

Cyさtad¢nOC且rClnom8  3／48（0．06）  

N．S．  

1．313  
0．115   
67．452  

99   

1／21（0．05）  1／49（0．02）  

p v81血㌔  

Re18亡1veR18k（Contml） 
d  

LoweTl－1ml亡  

Upper Limit 

Week8 亡0 ア1r8亡 Ob畠erVed T皿Or  

N．S．   

0．429  

0．006  

32．983   

106  



TABLE4（CONtINtTED）  

LOW  lI工GR  

TOPOGM且Y：HORアHOl．OGY  CONTROL DOSE  

Thyrold‡Paplllary Carclnoma，ア0111cular－   
CellCarclnonaIpaplllary Cys亡adenocar－   
clnom巳NOSIOrねplllary Cystadenomaも  

p v81uesC  

Rela亡1veR18k（Control） 
d  

LoverI．1nlt  

Upperl．1mlt  

V色ek8 tO‡■1rs亡 Ob白色rVed Tumor  

1／21（0．05）  2／49（0．04）  4／48（0．08）  

N．、S．  

1．750  
0．191   
84．310  

81  

¶．S．  

110  

N．S．   

0．857  

0．648  

49．555   

106  

4／24（0．17）  5／50（0．10）  13／50（0．26）  

N．S．  

1．560  

0．556  

6．019  

98  

Hamry Gl且nd：ア1broadenom且  

U ♪ p value㌔   

RelatlveR18k（Control） d  

乙0Ver Llmlt  

Upp色Tl－1mlt  

N．S．  

109  

N．S．   

0．600  

0．145  

2．812   

102  Weeks 亡O FlfS亡 Observed TumoT  

Mamary Gland： Fibroadenotna，Adenocar－   
亡1nonaⅣOS，Or Paplllary Adenocarclnoma  

p value8C  

Rela亡1veRl占k（C8ntml） 
d  

Lover Llmit  

Upper Llmlt  

Weeks 亡O Flr8t Ob8erVed TumoT  

14／50（0．28）  

Ⅳ．S．  

1．680  

0．609  

6．412  

98   

4／24（0．17）  5／50（0．10）  

N．S．   

0．600  

0．145  

2．807   

102  



TABもE4（COVTImTED）  

10W  HIGH  

TO？OGRApfⅣ！HORp且OLO¢Y  COⅣmOL  I）OSE  

cll亡OralGl払d；Carelnom8NOS b  1ノ24（0．04）  3／50（0．06）  8／50（0．16）  

N．S．  

3．840  

0．566  

168．221  

69  

p Valu虐鳥  N．S．  

110  

N．S．  

1．440   

0．125  

75．487   

106  

RelatlveRlさk（Control） 
d  

Lov色rl．1nl亡  

ロppe王■Llml亡  

W色ek8 tO ℡1rさ亡 Ot‖腋erVed Tumor  

Cll亡OralGland： Adeno皿a NOS or   
C象rclnon且ⅣOSb  

ァ恥1ue8亡  

Re18亡加eR18k（C血tr01） 
d  

もower L土nl亡  

ロpper Llml亡  

We由 to℡1r8亡 Ob8erVed Tunor  

1／24（0．04）  3／50（0．06）  13／50（0．26）  

P ≧ 0．021  

6．2ヰ0  

1．043   
258．268  

69  

ア 毎 0．003  

110  

N．S．  

1．440  

0．125  

74．077   

106  

ロteru8：加dome亡TlalStr皿山如けp 
b  

2／2叫0．08）  1り49（0．29）  

pv81u色8C  p亡0．003  P王0．043  

20／48（0．42）  

P モ 0．003  

5．000  

1．385  

41．202  

96   

Rela抽eR18k（Con亡rol） 
d  

もower Ll血亡  
ひpper L血止亡  

Week8 tO Tlr8t・0もgerved Tunor  lO2  

3．429  

0．892  

29．588  

88  



TABLE4（CONCLUDEI））  

LOV  H工Gti  

TOPOGRAPⅡY：MORPHOLOGY  CONTROL  DOSE  DOSE  

U亡eruS and Endome亡rlum： AdenocaTClnoma   

NOSt〉  

p value㌔  

Rel且亡1ⅦRIsk（ContTOl） 
d  

Lower Llml亡  

UppeTllml亡  

Week8 亡0 ℡1でき亡 ObseTVed でumor  

4／48（0．08）  

N．S．  

2．000   

0．21る   

96．367  

106  

1／24（0．04）  2／49（0．04）  

N．S．  

0．980   

0．054  

56．627  

104  

N．S．  

110  

Zynbal－8Gland；Seb8CeOu眉Adenocar－   
cinoma も  

f Value8C  

Rel且亡加eR18k（Con亡r01） 
d  

bwer Ll皿1亡  

Vpper Ll皿1t  

Veeb to f■1rst Observed Tu皿OT  

3／50（0．06）  

N．S．   

Inflnlte   

O．296   

工nflnlte  

89  

0／24（0．00）  0／50（0．00）  

Ⅳ．S．  

a 
Treated group8reCe加ed dose80f O・050r O・10percentlnfeed・  

bNutnberof ttnor－bearinganlmals／numberofanina18eX且ninedatsite（proportlon）・  
C The prob8billtylevelfor theCochran－Amitage亡eB亡1s givenbeneath theincldence of tumorsin  
tbe controlgroupvhen？く0・05；0亡berwIse・nOt Slgnlflean亡伊・S・）islndlca亡ed・The probablll亡y  
levelfoT tbe plぬer exact test for the comparlson of今亡reated group vlth亡he controlgroupls  
glvenbeneath亡heincidence of t皿OrSinthe treated groupwhenP＜0・05；OtheⅣise・nOt Signiト  
1cant（N．S．）i8indicated．For both Cochran－AmitageandFIsher exact tests a negatlve desi8na‾  
tlon（N）1ndlcate5aloverlneldenceln止e亡reated group（8）亡h8nln the con亡rolgroup・  
dTbe95Z亡Onfldenceln亡ervalon亡heてelative rlskof亡hetTea亡ed group亡0亡be con仁rOlgTOup・  
e Theprobabi11tylevelof thetestfordeparture frotnlinear trendis glvenbene且th亡he control   
group vben Pく0．05．   



every type of tumorin either sex where atleast tvo such tutnors vere   

Observeditlatleast one of the con亡rOlorl，5－naph亡haletlediamine－   

do＄ed groups and vhere such tutnors vere observedin atle＆S仁5per一   

亡en亡Of亡be group・  

For female rat8 anincreasedincidetlCe Of etldotnetrialstromal   

POlyps vas ob＄erVedin both the high andlow dose groups cotnpared to   

亡be con【rolgroup．¶le Cochran－Armitage 亡es亡imdica亡ed a81gnifican亡  

（P＝0．003）positive association betveen cotnpound adtninistration and   

亡umorin仁idemce．me Fisher exac亡亡es亡S5upPOr亡ed亡his resul亡Wi亡h a   

＄ignificant（P＝0．003）cotnparison of the high dose group［o the con－   

trol；for thelow dose comparison the probabilitylevelwas P＝0．0ん3，   

a m＆rginalresult which was not slgnificant under the Bonferronicri－   

亡eriotl．Based on亡hese results，the admirlistration ofl，5－naphthaト   

eTLediaTnine was associated with an el，eVatedincidence of endometriaL   

5亡romalpolyp5iIlf即－ale ra亡5．  

A nuqber of adenotnas NOS and carcir10tna9NOS of the clitoralgland   

Vere Observedin fetz）ale ra亡s． The Cochran－Armitage testindic且ted a   

BigTLifican亡（P＝0．003）p8Sitive a8＄OCiation be亡Veen dose and 亡he   

combinedincidence of adeT10tnaS NOS or carcinomas NOS of the clitoral   

g18nd．Tbeアi5her exac亡 亡eβ亡CO王叩8ri喝higわdoβe【o eOntrOll♂aS a160   

8i如iェiean亡（P■塑’0．021）．In hi＄tOTicalda亡a cOllec亡ed by亡hislabor㌻  

tory for t血e NCICarcinogene8i6Te8ting progTam，4／249（2percen【）of   

the untreated fenale f●i8Cber344 ra亡S bad one of tbese tumor8，CO山一   

p＆red to the13／50（26perceTlt）ob8eryedirL the high dose groupin  

37  
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this bioassay．Based upon these statisticalresults，the adninistra－   

［ion ofl，トnaph【halenediamine舶S aSSOCia亡ed vith an eleva亡edinci－   

dence of clitoralgland neoplasmsin female rats．  

For females the Fisher exact 亡est conpaLring controltolov dose   

for the combinedincidence of C－Celladenonas or C－Cellcat・Cit10tnaS Of   

the thyroid had a probabilitylevelof P＝0．046，a Tnarginalresult   

which vas not slgnificant under the Bonferronicriterion．  

Based orlt：hese statisticaltests，itis concluded th＆tl，5－naPh一   

亡halenediamine was carcinogenic for female ra亡S，prOducing 亡umors of   

the clitoralgland and uterus．  

38  
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IV． CttRONIC TESTING RESULTS： MICE  

hts and ClinicalObservations  A． Bod  

Mean body veigllt depfeSSion vas readily apparentin dosedtnale   

mice when comp且red亡O COn仁roIs・A8imilar butleさ8prOnOunCed trend   

vas evidentin dosed females（Figure4）．  

Onelov dose nale had a soft subcl】taneOuS maSS On tbeleg and   

亡VO malesitl亡his group had Dalpable abdotninaltnasses・Fim noduldr   

grovths developedin onelov dose male and亡VO high dose fe皿aleさ・  

Alopecia vas ob＄erVedin27controlmalesI16lov dose nalesI4high   

do8e tnale8，25con［rolfenales，and3lov dose femaleき・Twolov do8e   

and two highdose tTLales experienced no［iceable svelling of the eye8・   

AbdotnirLaldi＄亡en亡ion vas observedin one cotltr01male and otle COntrOl   

female mouse．   

B． Survival  

me es亡imated probabilitieさOf survivalfor male and f馳ale mice  

in the controlatldl，5－n＆PhthaleTlediamine－dosed groups4re＄hovtlin  

Fi糾Te5．There鵬＄mO＄1帥ifieant po＄itive a8＄Oeia亡ion between do8－   

age and nortality for either male or fenale tAice・  

Adequate numbers of tnale mice vere at risk fromlate－developitlg  

亡umor8Vith58percent（29／50）of the high doさe，78per¢en亡（39／50）  

of tbelow do占e and66pereen亡（33／50）of the controlさ川Ⅳiving on  

亡e8亡un亡iltbe termination of蝕e studケ．Tbeるcontrolmalemice   

亡ha亡diedin weekllveTe autOlyzed，aS Vere20f the4hi帥doきe   

male mice tba亡 diedin week 4l．  

39  
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For female Ttlice，Vith68 percent（34／50）of the high dose，82   

percent（41／50）of thelov dose and60percen亡（30／50）of the coTltrOl   

nice surviving on［est untilthe teminaLtiot10f the s［udy，adequate   

numbers vere a亡 risk froTnlate－developing 亡u7t10r6．   

C． PathologY  

His亡Opa亡hologic findings on neoplasnsin mice are sumarizedin   

Appendix B（Tables Bland B2）；findings on nonneoplasticlesions are   

summarizedin Appendix D（Tabies Dland D2）．  

Die亡ary adminis亡ra亡ion ofl，5－naPh亡halenediamine produced a   

increasein hepatocellular neoplastnsin fetnale mice，andit produced   

a do6e－rela［edincreasein thyroid neopla6mS and compound－related   

norLneOplastic thyroidlesionsin both sexes．The compound－related   

lesions are sunmari2：ed belov：  

FEhALES  HALES  

Con－ Lov Ⅱigb  
仁roI Dose I）ose  

Con－ Low High  
troI Dose Dose  

LIVER   

（Ⅳumber of animals vi亡h  
亡issues exaⅦined hi5亡0－   

p8亡hologically）  
nepatocellular CaTCiれOma  

Hepa亡OCellu18r Adenotna   

TIIYRO工D   

（39）（4う）（43） （46）（ん9）（46）  
12  10  7  1  2う  16   
0  3  6  0  3  11  

（Ⅳumber of anima15 Vi亡b  
亡i＄8ue5 eXamined hi8亡0－   

pa亡hologicム11y）  

Follieular－CellAdenoma  

（papi11ary or Follicular－Cell   
Adenoma，Papillary   
Cystadenona）  

Follicular－CellCarcinoma  

Follicular－CellIIyperplasi且  

C－CellAdenoma  
C－CellCaTCinoⅧa  
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In male mice，dietary adtnini・Stratiott of the cotnpound did not   

increa8e theincidence of hepatocellular neoplasns，Whereas do＄ed   

female55hoved a5亡rikiIlgin亡re8ざein bepa亡OCellular carcin仰aS8nd   

hepatocellular adenoma＄．  

Grossly，hepatocellular neoplastns appeared as stnooth，nOdul＆r，   

rounded m＆SSeS distorting the nom＆18hape of theliver．CoIor   

Varied，many neOplasⅧlS appearing pale 亡an or dark red・hicroscopIC－   

ally，hepa亡OCellular cardinona8Vere eXPanSive TnaSSeS Of hepatocytes   

exbibi亡ingloss of normalarchi［ecturalpa亡亡ernIthe cellsl）eing   

且rrangedin sheets or trabeculaeinstead of the normallobules・   

Nucleivere frequently uniform，althoIJgh v4ri＆ble anoutltS Of pleomor－   

phism did occur．The cytoplastn vas either basophilic or acidophilic，   

some亡iⅦeS Vaてylng from one reglOn Of亡he亡umor亡O anOtherIand vas   

frequently p＆1e．7JeSiot18 Classified as hepatocellular adenotna8Vere   

sTnallerIuSually better differetl亡iatedl＆nd verele8B Pleomorphic   

亡han the hepatocellulaT亡arCinomas．  

Tt－e Criteria for classification of thyroid rLeOplasnsitt mice   

vere the＄ame乱S t血0か巳t柑ed to cla＄8ify thyroid neopla引nSin rat＄・   

The nonneopla＄tic thyroidle8ions foundin do＄ed mice vere＄imilar   

亡d亡hosein tbe rats but occurredin higheTin亡idence8・Ryperplasia   

of follieular cellg（focd，papillary or adenonatous）vere foundin  

2／38（5percent）con亡rdl，12／46（26percent）lovdo8e，さnd9／43（21   

percent）hi8h do8e male tAice・Abundant golden brovtlplgneTlt VaS SeeTl  

in f011icular epitbeliu叫COlloidIand nacroph8ge＄・工m tbe mi亡eI  

43  

80   



there t）ere frequen亡 focioflytnphocy亡esin 亡he［hyroid parenchytna and   

OCCaSionalcys亡ic areas filled vith amorphous ma亡erialcon亡aining   

long clef亡s sugges亡ing chole5terOIcrystals・  

Three transitional－CellpapillotndS OCCurredirL the bladder or   

urethra of dosed mice（tvo highdose males and one highdose female），   

but none occurred in con亡roIs．  

Based upon ヒbe re8ul亡6 0f【his pa亡hologlC eXamina亡ion，1，うー   

naphthaletlediaTtLine vas carcinogenic to86C3Flmice，PrOducing   

hepa亡OCe11ular neopla8mSin females and 亡hyroid neoplas打侶in bo亡h  

SeXeS●  

D． Sta亡is亡icalAnal  ses of Resul亡S  

The results of the s亡atisticalanalyses of tutnorincide叫ein   

mice are suzzLalarizeJin Tables5and6．The analy＄isisincluded for   

every亡ype of tumorin ei亡her＄eX Vhere a亡1eas亡tvo suctltumOrS   

vere observedin a亡1east otle Of 亡he con亡rolorl，5－naphthalenedia－   

tnine－dosed groups atld vhere such tuTt10rSVere Observedin atleast5   

PerCeII亡 Of tIle grOuP．  

For both tnale arLd fetnale tAice elevatedincidences of亡hyroid tu－   

TnOrS Vere Observedin the do8ed group＄．工n female mice 亡he Cocllrdn－   

ATmitage 亡e8tindicated aぶignificant（P…0．005）po＄i亡ive association   

betveetldietary concentration8tld theitlCidetlCe Of C－CellcarcitlOma8．   

Thi＄VaS＄uppOrted by a8ignific且n亡（P＝0．01ん）Fi8ber exa亡t te引ヒfor   

錘e high do8e grOup． For皿al郎 亡he Cochran－Armi亡8ge te8亡 re丘ul亡   

vas al80＄ignificant（P…0．017），bu亡the Fi＄her exact 亡e5亡S Were  

44  
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TA8LE 5  

ANALYSES OF T11EINCIDENCE OF PR工虻姐Y TtTMORS AT  

SPECIFIC SITES 工N祇ALE MtCE TREATE】〕W工TⅥ1，5－NAPHTttALENEDIAHINE  

LOW  HIGH  

TOPOGRAp甘Y：HOⅢⅦOLOGY  CONTROL  DOSE  I）OSE  

もung：Alv占01ar／Bronchl01arCar亡1noma 
b   

2／39（0．05）   3／46（0．07）  

？ValueさC  N．S．  N．S．  

Rela亡1veRIsk（Con亡r01） 
d  

l．272  
も0Verllmlt  O．153  
ロpperl．1mlt  14．686  

We成8 亡0 ア1r8亡 ObさerVed Tunor  lO9  82  

0／45（0．00）  

N．S．  

0．000  
0．000  
4．478  

芸 Lung三 瓜veolar佃ronchlo18rAdenona or  
Alveolar佃ron血lolarCarelnomab   

？Value8C   
e   

DeparturefromLlnearTrend   

RelatlveRlきk（Con亡rol） 
d  

Low色rl．1mlt  

Upper Llmlt  

Week8 亡0 ア1rさt Ob8erVed でumor  

4／39（0．10）  9／46（0．20）  2／45（0．04）  

N．S．  

0．43ユ  

0．041  

2．871  

105  

N．S．  

1．908  

0．582  

7．882  

82  

N．S．   

p ヨ 0．037  

109  

且e事亡System；Hallgnant  

p v81u朗亡  

Reh亡1veR15k（Conとrol） 
d  

Lowerllmlt  

ロpperllnl亡  

W色ek8 亡0 ア1r8t Observed Tumor  

13／39（0．33）   14／47く0．30）  

P ± 0．007（¶）  N．S．  

5／49（0．10）  

Pヨ 0．008（N）  

0．306  
0．094  
0．829  

95   

0．894  

0．448  

1．817  

82  



TABLE 5（CONTImED）  

LOW  ti工Gli  

DOSE  DOSE  TOPOGRApHY；HORPHOLOGY  CONTROL  

LlveT：RepatocellulaT C且rClnoma  12／39（0．31）   10／45（0．22）  7／43（0．16）  

N．S．  

0．529  

0．198   

1．306  

105  

P Value＄  Ⅳ．S．  

86  

N．S．   

0．722  

0．318  

1．620  

88  

Relaこ1veR15k（Control） 
d  

Lover Llmi亡  

UpperlÅmi亡  

Weeks 亡O Flr8t Observed Tumor  

Llver王 Hepatocellular Carclnoma or   

Eepa亡OCellul且T Adenomab  12／39（0．31）   13／45（カ．29）  13／43（0．30）  

Ⅳ．S．  

0．983  

0．473  

2．071  

105  

♪ P Valueさ   
くト  

Ⅳ．S．  

86  

N．S．   

0．939  

0．453  

1．981  

88  

Rela亡1Ⅵ巳R18k（Con亡rOl） 
d  

Lower Llml亡  
Upperllnl亡  

Weeks 亡0 万一1rs亡 01）8erVed Tumor  

0／38（0．00）  0／46（0．00）  4／43（0．09）  

N．S．   

工nflnlte  

O．825  

Inflnl亡e  

lO5   

myrold！C－CellCarc土noma  

p valuesC  

Rela亡1veRIsk（Con仁rol） 
d  

Lower Llml亡  

ロpperllml亡  

Weeks to Flrst Observed Tu皿Or  



TA肌E5（CONCl．ⅥMm）  

n工Gモ‡  

DOSE  TOPOGRAP駅；IfORPHO乙0¢Y  

Thyroldミ C－C色11Car亡1noma or C－Cell   
Adenornab 

P ValuesC 
RelatlveRJさk（Control）q  

loverllmlt  

UppeTも1ml亡  

l才色eks 亡0 ア1rst Ob8erVed つ：u皿0で  

2／46（0．0ん）  

ⅣこS．   

Inflnl亡e  

O．2ム6  

Inflnl亡e  

lO5  

4／43（0．09）  

N．S．   

Tnflnlte  

O．825   

工nflnl亡e  

lO5  

myr01d；p8plllary Adenom且，ア0111cular－  
CellAdenona，Or P8plll且ry Cystadenoma   
yost）  

？ValuesC  

RelatlveRIsk（Control） d  

Lewer Llmlt  

UppeTllnl亡  

We色k8 亡0ア1士＄亡Observed TuT：Or  

0／38（0．00）  

P く 0．001  

8／46く0．17）  

p ＝ 0．006   

Inflnl亡e  

l．905  

Inflni亡e  

lO5  

16／43（0．37）  

P く 0．001  

工nflnl亡e  

4．523   

工nflnl亡e  

98  

㌔T色a亡edgroups recelveddosesof、0．loて0．2peてC弧tlnfeed．  

も下血berof tumoモーbearlnganlm81s／nuめerof anlmalさeXanlneda＝1te（propoTtlon）・  
C 
Theprobablll亡y．1evelねr tbeCocbr8n－Armitage亡estls glven・benea亡hthelncldenceof亡皿Or81n  
tもe controlgroup wben pく0・05；OtbeてWl畠色，nOt Slgnlflcant（N・S・）1slndlcated・The probablll亡y  
levelfor tbe F15ber exa亡ヒt朗亡for t七色⊂Onpaflson of且亡reated8rOup Vl抽亡be controlgroupls  
gl¢enbenea也thelncldence of亡umorsま¶亡he tTeated groupぬen P＜0・05；Otherw18e，nO亡61帥1fl－  
cさnt（軋S．）1Bindicated．For both Cochran－Armitage and Fisher exact tests a negative de9igna－  
tlon（¶）1ndleate8aloverlncldeneeln the trea亡ed group（s）亡hanln tbe con亡r01group・  
e Theprobabilltylevelof thete＄t for deparヒurefromlinear亡rend18glvenbeneath the con亡rol  
group when Pく0・05・  

こ＿j   



TA即日：6  

ANALYSES OF TtIE 工NCIDENCE OF PR工MY TUMORS AT  
SPECIFIC SIでESⅢF別ALEMICE TRmTED W工THl，5－Ⅳ疋HT払乙EⅣEDI蛸INEa  

LOW  HIGH  
TOpOGMHY：HORpHOl．OGY  CONTROl一  口OSE  DOSE  

Lumg；Alveol且r／汝onebま血rCarclnoma b  o／ん9（0．00）  

P Value8C  一寸．S．  

Rela亡1veR15k（Con亡rol） 
d  

Loverl．1ml亡  
Upperllml亡  

W色ek8 亡0 ア1r8t Oも£erVed Tumoて  

1／4き（0．02）  

N．S．  

工nflnl亡e  

O．055  

工nflni亡e  

89  

3／46（0．07）  

N．S．   

Inflnl亡e  

O．638   

工nflnl亡e  

91  

念 Lung！AIveolar／BronchiolarAdenoma or  
Alveolar川roncblolar Carclnomaも  0／49（0．00）   10／ん8（0．21）  5／46（0．11）  

P ∃・0．024  P Value8  P t O．001  

e  

DeparturefTOmLlneaTTrend  

Rela亡1veRlさk（Con亡rol） 
d  

Loveて Llnl亡  
Upper Limit 

Week8 tO 玉－1TSt Oもserved Tumor  

工nflnl亡e   

3．037  

工nflnlte  

89  

工nflnl亡e   

l．347  

エnflnl亡e  

91  

江1Le血1aば  
5／46（0．11）  

P ＝ 0．045（N）  

0．410  

0．124  

1．117  

105   

19／50（0．38）  

N．S．  

1．432  

0．760  

2．781  

63  

P Valueg  

e  Depar亡urefromLlne8rTTend  

Rel丘亡1veRl占k（Con亡rol） 
d  

Lowerl．1mlt  

UpperI－1ml亡  

Week8 亡0 ア1rst Ob8eてVed Tumor  



TABIE 6（CONTエmEl））  

LOW  n工GH  

TOPOGRA？耶三HORp斑0Ⅰ．OGY  CONTROL  DOSE  DOSE  

1／46（0．02）  25／49（0．51）  

P t O．001  P く 0．001   

P く 0．001  

16／46（0．35）  

P く 0．001  

Llver：Hepatocellular Carclnoma  

p Val・ue層  

e  

Depa此uref印mLlnearTてend  

Rela比VeRlきk（Control） 
d  

lowerl．1mlt  
VpperI－1ml亡  

Weeks 亡O Flr＄亡 Ob8erVed Tumor  

23．469   
4．156  
906．346  

74  

16．000   

2．683  

646．516  

99  109  

11v色f：Ⅵepatocellular Adenoma or   
Hep且tOeellul且rCarelnomab  1／46（0．02）   28／49（0．57）  

？く 0．001  ア ＜ 0．001   

P 三 0．002  

27／46（0．59）  

P ＜ 0．001   P Value8  

e  Depa比urefromLlnearTrend  
Rela亡1veRIsk（Control〉 

d  

Lower llml亡  
Vpper Llml亡  

Weeks 亡O 万一1r8t Observed Tumor  

26．286  

4．741  

1030．801  

74  

27．000  

4．874  

1027．943  

99  109  

s亡0亀山 Squ皿OuS－CellPapilloma 
b  

o仙（0・00）  3／47（0・06）  

p v81ue8C  N．S．  N・S・  

0／46（0．00）  

N．S．   

e  

Depar亡urefromLlne且rTrend  P亡0・017  

Re18亡1veR18k（Con亡rOl） 
d  

Lowerl．1mlt  
Vpper Llnl亡  

Week畠 亡O 万一1r8亡Observed Tu皿0工■  

工nfinlte   

O．529  

工nflnlte  

lO5  



TABLE 6（COl寸TImJED）  

LOW  H工GH  
TOpOGM甘r：HORPROLOGY  CONTROL DOSE  DOSE  

P… 
。r 3／34（。．。9）  4′35（。．11）  

？ValuesC  N．S．  N．S．  

1／30（0．03）  

N．S．  

0．378  

0．007  

4．424  

106  

Rel批1veRl畠k（Con亡rol） 
d  

Lowef Llml亡  

ロpper Llml亡  

Veek8 tO ア1rst Ob8erVed Tumoて  109  

1．295  

0．238  

8．188   

105  

3／46（0．07）  0／44（0．00）  

P 奮0．040押）  N．S．  

0／44（0．00）  

N．S．  

0．000  

0．000   

1．731  

Adrenal：PheoctlTOmOCytOma  

p Value5  

Rela亡1veRIsk（Control） 
d  

lov邑r Llmlt  

UppeT Llml亡  

Week8 tO Flr8t Ob5erVedでunor  

6／45（0．13）  

P ≡ 0．014   

Inflnl亡e  

l．574   

工nflnlte  

lO5   

1／49（0．02）  

N．S．  

工nfまnl亡e  

O．048  

工nflnl亡e  

lO5  

Thyrold；C－CellCar亡1noma  

ァvalue8C  

Rel且亡1v色R18k（Con亡rO，1） 
d  

Low色r Llml亡  
Vpper Llnlt  

WeekB tO Flr8t Ot〉8erVed Tumor  



TA8tE6 くCONCl．UDED）  

LOW  lI工Gli  

DOSE  DOSE  TOPOG丸IPHY三HORpEOlOGY  CONTROl一  

Thyroid：C－Ce11Adenoma or C－Ce11   
C且rCln（〕m且b  0／44（0．00）  2／49（0．04）   8／45（0．18）  

P 盲 0．003   

Inflnl亡e  

2．250  
Inflnlte  

41  

P Value8  N．S．   

Inflnlte   

O．267  

Inflnlte  

1C15 

Reh亡1veR18kくControl） 
d  

low亡羊Ll皿1t  

Upper Limit 

Week8．tO Flr8t Ob8erVe4Tumor  

TbyTOldミ Papll18ry Adenoma，ア0111cular－Cell   

Adenoma■OrねplllaryCystade¶OmaⅣOSも  

p恥1ue8e  

Depa批ure ftcn烏nearTrende  

RelatゴveR抽（Con亡rol） 
d  

lower Llmlt  

Vpperllmlt  

Week8 亡0℡まて8t Ob8erVed Tumor  

2／44（0．05）   17／49（0．35）  

P － 0．003  P く0．001   

ア ー 0．025  

14／45（0．31）  

p な 0．001   

7．633  

1．971  

64．662   

105  

6．8ム4  

1．709  

58．827  

91  80  

a 
Treated各rOuPBreCeiveddosesofO・lor O．2percentin feed．  

もⅣ皿berof亡皿Or－もeaて1nganlm且1s／n血erofanlna16eXaninedatslte（proportlon）．  
C 
でもe pTObabilま亡ylevelhr亡heCocbran－Arml亡褐色teStls glvenbeneatb tbeまncldenceof亡umorsln  
the con亡ro18rOup血en p 
levelfor址⊂Flらher exa亡t亡e8亡foT 亡he comparlson Gf a treated group wl亡lltbe controlgroupls  
given t）eneath theまncldence of tumcrEln the treated group vben P＜ 0．O5；Othervise，nCt Signifト  

Cant（N．S．）1ぎ1ムdleated．Foてbe亡b Cochran－Arml亡age anビアl芦tler eXa⊂t亡es亡S a negatlve d∈Si巳na－  
tion（N）indまcates alowerincidencein亡he treated group（B）thanin the⊂OntrOlgroup．  

dThe95方confidenceintervaコon亡herelativeriskof亡he tr∈ニ∂亡Cdgroup亡OtheccnLroニgrcしp・  

㌔be匹Obablユit）′】ev∈lof亡be tes亡for depar亡ure fre¶11inear trendls色1venbenea亡b亡be coこrrrl  
grぐupレben Pく 0．∩5．   



not・Whenincidences vere cotnbined so that the nutzleratOr repreSented   

tnice vith either a papillary adenoma，a fo11icular－Celladenotna，Or a   

Papillary cystadenoma of the thyroid，the Cochr＆n－Armit且ge teStitldi－   

Cated a slgnificant posi［ive associa亡ion be亡Veen dietary concentration   

and tumorinci．dence for both males（P く0．001）and females（P ＝0．003）．   

These t）ere SuPPOrted by significant（Pく0．006）Fisher exac亡亡est   

resultsin each sex for comparisons of each dosed group to the con亡rol   

group． Based on these results，the adtnini．stration ofl，5－naphthalene－   

diamine vas associated vith theincidence of thyroid neoplastnsin bo亡h   

male and female mice．  

For females aninct・eaSedincidence of hepatoce11ular carcinomas   

t4aS also observed atnong 亡he do8ed Tnice．The Cochratl－Armit＆ge teSt   

indicated a sigTtificant（P＝0．001）positive a6SOCiatiorL between dose   

andincidence．This vas supported by sigrLificant（Pく0．001）com－   

parisons of boヒh 亡he high andlov dose 亡O the conヒTOlgroup usi一喝   

the Fisher exact test． Based on these results the administra亡ion of   

l，5－naphthalenediamine vaB a8SOCiated vith 亡heincidence of hepato－   

cellular carcinomaぶin female mice．  

For female nice．vhen 亡heincidence of alveo18r／bronchiolar   

adenoma＄and alve01arノbroncbi01ar carcinoma8Vere COmbined，aniロー   

creasedincidencein the dosed groups vas t）Oted．The Fi＄her exact  

tes亡VaS Significant，for both the high（P－0．024）andlov（P＝0・001）  

do8e grOupS■ The departure fromlinear亡rend va681gnifican亡6imce   

亡umorincidence vasincreased morein 亡helov dose 亡hanin 亡he high  
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dose group・In his［Oricalcontroldata conpiled by thislaboratory   

for血e NCICarcinogene＄iさTe＄tingI，rogr且m，17／275（6percent）of the   

untreated female B6C3Flnice had an alveolar／bronchiolar meopla鍾．   

Based upon the＄e reSult8 the adnini6tration ofl，5－naphthaletlediamine   

VaS aSSOCiated vith theincidetlCe Of alveolar／bronchiolir neoplasns   

in female mice．  

ror femal郎 抽e Fi5her exacと te5亡COmParing theiれCidence of   

leukemia or malignantlynphomain bigb dose mice vith 亡ba亡in the   

eontrol＄had a probabili【ylevelin亡be nega亡ive direction of   

P＝0．045，a narginalresul【血ich w且S nOt＄1gnifican亡under【be   

Bonferronicriterion．  

AIso for fetnales the Cochratt－Armitage test＄hoved a＄igtlific8nt   

（P z；0．040）negative associa亡ion betveen dose and theincidence of   

adrenalpheoctlrOmOCytOmaS，but 亡he Fi＄her exac亡 tests vere not slg－   

nifican亡．  

In male mice亡he pos8ibility of a nega亡ive4さ80Ciation be紬een   

do＄e and theintidence of malignaTlt▲1yTAPt10tAa＄Orleuketnia v且S nO亡ed・  

ぬsed upon these＄ta亡is亡icalresul亡S 亡he admini＄tration ofl，5－  

naph抽alenediamiTle Wa8a＄＄OCia亡ed vi亡b蝕einerea＄edincidenee of   

亡byroid neoplaさm8in nale mice and of thyroid neopla8m8，Of bepa亡○－  

cellular e8rCinoma8，and of alveolar／bTOnChiolar neopla8n＄in female   

mlCe一  
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Ⅴ． D工SCUSSION  

There vere no slgnificanヒpositive associations be亡Veen dietary   

COnCentrations ofl，5－naphthalenediatnine and mor亡81ityin either sex   

Of ra亡S Or tnice． h allgroups adequate numbers of animals survived   

SuHicien仁1ylo丁場亡o be a亡てisk fromlate－developing tumors．  

Sever81uterine neopla8n80C亡uTfedin dosed female ra【5 a亡bigher   

imcide眠eS 亡hanin coTre＄pOnding con［roIs．Tbere vas a slgnificant   

posiヒive association be仁一een dietary concen亡ration of 亡be compound   

and 亡heincidences of endometrialstromalpolypsin female ra亡S．In   

addition，the high dose to controIFisher ex＆Ct COnparison va9 Slg－   

nificant． Endonetrial stromalsarcomas were observedin〔voIov dose   

and 亡WO high dose femdle rats，but no亡iTt CbntroIs．Uterine adenoc8r－   

Cinomas occurred at a higherincidencein the high dose female rat   

group 亡11anin 抽e controlgroup．but 亡he differenceim亡umoTincidence   

VaS nO亡 Statistically＄1帥ifican亡．  

The ＆dtnini8trdtion ofl，5－n且Phth8lenediaTnine vas associated vith   

an elevatedincidence of clitoralgland neoplasttlSin fetnale rats・   

There vas a slgnificant positive associatiorL betveen the cotlCentration   

of the chetnical added 亡O the die亡 and theincidence of either adenqmas   

Or CarCitlOmaS Of ttle Clitoralglandin female r8t8・Theincidence of   

ei亡her of the8e neOpl舶m8in亡be high do5e fem81e rat group va8   

Slgnifican亡relative to tbeincidencein the controlgroup・  

Elevdtedincidence80f tbyroid meopla沌6Vere Observed among   

do8ed mice．For mice ofも0仁b sexe＄亡here were sl印ifican亡posi亡ive  
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associations betveetldietary concenヒration ofl，5－naPhthalenediamine   

and theincidences of thyroid C－Cellcarcinotnas．For the females tlle   

high dose to con亡roIFisher exac亡COmparison＄uppOrted亡he finding；   

亡his vas not true for males．When the mice were grouped ＄O that the   

nuTnera亡Or Of theincidence represented those animals vit＝h a papillary   

adenotna，a follicular－Celladenotna，Or a papillary cystadenotna of   

the thyTOid，the Cochran－Amitage test was slgnificantly po9itive for   

both males aT）d females and allthe Fisher exact cotnparisons supported   

亡he 琵ndi【唱S．  

Theincidence of hepa亡OCellular carcinomasin female nice wa＄   

slgttificantly as80Ciated vithincreased concentration ofl，5－naPhtha－   

1enediamine．工n addition，the high dose to corL亡roland thelov dose   

to controIFi＄her exact comparison＄Vere Slgnificant・Theincidence   

of alveolar／bronchiolar adenotna8 V＆S Significant，relative to con－   

仁roIs，in bo亡h 亡belov dose and the high dose f帥ale mouきe grOupS・  

Under・the conditions of 亡his bioassay，1，5－natphthalenediamine   

va＄ CarCiれOgeniciTlfemale Fi8Cber344ra亡＄IC且u＄ing cli亡Oraland   

uterine neoplasmき・1，5－Naph抽alenediamine wa5also carcinogenic for   

B6e3下－1mice，prOdu亡ing thyroid ne叩1asnsi¶し－n81eきand meopla5mさOf亡he   

thyroid，1iver，andlutlgin fetnales・工n8ufficieTlt eVideTICe Vab pro－  

vided for the carcinogenicity of亡he eonpoundin male f■isqher3叫rat＄・  
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Review of the Bioassay ofl，5－Naphthalenediamine兼  
for Carcinogenicity  

by the Data Evaluat10n／Risk Assessment Subgroup  
Of the Clear，1nghouse on EnvironmentalCarcinogens  

June29，1978  

The Clearinghouse on Environmental Carcinogens was 
establlshedln May，1976，in compliance with DHEW Com皿ittee  
Regulations and the Provislons of the FederalAdvisor，y  
Committee Act． The purpose of the Clearinghouseis to  
advise the Dlrector of the NationalCancer ＝nstitute（NC＝）  
Onits bioassay program toidentify and to evaluate chemical  
CarCinogensin the environment to which humans may be exposed・  
The members of the Clearinghouse have been drawn from  
academia，industry，Organizedlabor，publicinterest groups，  
State health offlcials，and quasi－public healthand research  
Organizations． Members have been selected on the basIs of  
their experiencein carcinogenesis or related fields and，  
C011ectlvely，PrOVide expertlsein chemistry，blochemistry，  
biostatlstlcs，tOXIcology，Pathology，and epldemlology・  
Representative8 0f varlous Gover・nmentalagencies participate  
as ad hoc members． me Data Evaluation／Risk Assessment  

Subgroup of the Clearinghouseis charged with the responsi－  
bility of．pf・0Viding a peer review of reports prepared on  
NC＝－SPOnSOred bioassays of chemicals studied for carcinogenic－  
1t少．Itisin this context that the below crltlquels given  
On the bioassay of－1，5－Naphthalenediamine for carcinogenicity・  

The 二PeViewer agreed with the conclusionin the report  
thatl，5－Naphthalenediamine was carcinogenicin treated  
female ra七s and in both sexes of mice． He noted that the  
study was conductedin a エー00min which other compounds were  
under tes七． Based on the experimentalfindings，he con－  
cluded thatl，5－Naphthalenediamine may pose a carcinogenic  
risk to humans． The reviewer moved that the pepoエーt On the  

bioassay of’1，ち－Naphthalenediamine be accepted as written・  
The motion was app＝10Ved without obJection・  

resent：  use Members   

Arnold L．Brown（Chairman），Mayo Clinic  
PaulNettesheim，National工nstitute of Environmental   
Health Sciences  

Verne Ray，Pfizer．MedicalResearch Laborator．y  
Verald‘X．Rowe，Dow ChemlcalU・S・A・  
MichaelB．Shimkin，University of California at San Diego  
工βulse St二POng，Unlverslty of Texas Health Sclences Center  

Subsequent to this review，ChangeS may have been made  
in the bioassay report either as a result of the revlew  
Or・other reasons． Thus，Certain comments and criticisms  
reflectedin the review may nolonger be a．ppropriate・  
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1，5⊥NAPHTHALENEDIAMINE  

1．ChemicalamdPhysicalI）ata  

1．1SyれOnymSamdtrademames   

Cろe肌」∂∫放免Ⅳねe∫月曙．肋∴2243－62－1   

Chem．Abstr．肋meandI刑C伽tematicName：l，5－Naphthalenediamine   

Syno町mS：1，5－Diaminonaphthalene；l，5－naPhthylenediamine   

l．2StruCturalandmolecularbrmulaeandmolecularweight  

三 

二二 

Mol．wt：158．2  Cl’oHlON2   

l．3Chemicalandphysicalpropertiesofthepresubstance   

FromWeast（1979），unlessotherwisespecified   

h）DeLgCr＊tion：Colourlesscrystals（Hawley，1977）   

（りBoiliw－POint：Sublimes   

砂A彪招喝ザ0油：19do   

（砂βeJび砂：1．4   

砂SblubiliO7：Solubleinhot－Water，ethanolanddiethylether；VerySOlubleinchlorofbrm，  

hotethanolandhotdiethylether   

a）勘ectroscqpicゐta：Infね－red and ultra－Violet spectraldata have been reported   

（SadtlerResearChLaboratories，hc．，undated）・   

l．4Techmicalproductsandimp11rities  

NodatawereavailabletotheWorkingGroup．  
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128  IARCMONOGRAPHSVOLUME27  

2・Production，Use，OccurrenceandAnalysis  

2．1Productionanduse  

向ノアro血cJわ〃   

l，5－Naphthalenediamine can be preparedby the reductionbfl，5Jinitronaphthalene  

（Sandridge＆Staley，1978）orbyammonolysisofl，5－dihydroxynaphthalene．Bothmethods  

arebelievedtobeusedfbritscommercialproductioninJapan・   

1，5－NaphthalenediamineisbelievedtobeproducedbytwocompaniesintheFederal  

RepublicofGermany・IthasbeenproducedcommerciallyinJapansince1957；in1979，tWO  

COmP？niesproducedanestimated50thousandkg・   

No evidence was found thatl，5－naphthalenediamine has ever been producedin  

COmmerCialquantitiesintheUS・TwothousandkgwereimportedthroughpnncIPalUS  
CuStOmSdistrictsin1979（USInternationalTradeCommission，1980）．   

（り【尤e   

l，5－Naphthalenediamineisbelievedtobeusedalmostexclusivelyasanintermediatefbr  

themanufhctureofl，5－naPhthalenediisocyanateandorganicdyes・InJapan，aneStimated  

75％isconsumedintheproductionoftheisocyanateand25％indyesymthesis．   

l，5－Naphthalenediisocyanate，thesu句ectofanearliermonograph（IARC，1979）■，isused  

inJapanandwesternEuropeintheproductionofpolyurethaneelastomers・TheSocietyof  
Dyers＆Colourists（1971）reportsthatl，5－naphthalenediaminecanserveaSaOXidation  

baseandthatonedyecanbeprepared丘omit・NoevidencewasfbundthatitlSpreSePtly  
used commerciallyln these two applications・The nature oftheldyes presentlybeing  
PrOducedincommercialquantities丘oml，5－naPhthalenediamineisnotknown．   

2．ヱOccurrem（ニe  

l，5－Naphthalenediaminehasnotbeenreportedtooccurasanaturalproduct．Nodataon  

itsoccurrenceintheenvironmentwereavailabletotheWorkingGroup．   

2．3Amalysis  

An1ARCmanual（Eganetal・，1981）givesselectedmethodsfortheanalysisofaromatic  

amines・Noinformation on quantitative methods ofanalysisforl，5－naPhthalenediamine  

WereaVailabletotheWorkingGroup．  
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129  1，5－NAPHTHALENEDIAMINE  

3．BiologicalI）ataRelevanttotheEvaluation  

OfCarcinogenicRisktoHumans  

3．1CarCinogenicitystudiesinanimals   

（）J・（ノ／（J（カ〃血血／JIJ／山JJ   

Mbuse：Groupsof50maleand50ftmaleB6C3Flmice，aPPrOXimatelysevenweeksof  

age，WerefeddietscontaininglOOOor2000mg／kgl，5－naPhthalenediamine（probablyno  

more▼than89％pure，with atleast one unspeci丘edimpurlty detected by thin－1ayer  

Chromatography）for103weeks．Thedoseswereselectedonthebasisofarange－nnding  

Study［seesection3．2（a）］．Groupsof50miceofeachsexservedasmatchedcontroIs・All  

animalsinthestudyreceivedfoodandwateradlibitumandal1weretreatedfbrparasites  

With3g／Lpiperazineadipateaddedforthreedaysperw占ektothedrinking－Waterfortwo  
Weeks pnor to treatmentwith the test chemical．・The observationperiods were105－106  

WeeksfortreatedmiceandlO9weeksforcontroIs．Therewasnoslgnificantassociation  

betweendoseofl，5－naPhthalenediamineandmortalitylnanimalsofeithersex；58－82％of  

treated mice and 60－66％ of controIs survived the observation period・Statistically  

Signincantincreasesintumourincidencewereobservedforthefbllowingneoplasms‥（a）a  
dose－relatedincrease（P＝0．005）in C－Cellcarcinomas ofthe thyroid glandin fbmales：  

COntrOl？，0／44；low－dose，1／49；high－dose，6／45（P＝0・O14）；（b）dose十relatedincreases  

（P＜0．001and P＝0．003）in neoplasms ofthe thyroid gland（fbllicular－Celladenomas，  

PaPillary adenomas and papi11ary adenomas plus papillary cystadenomas）in O／38male  

COntrOIs，8／46low－dosemales（P＝0．006），16／43high－dosemales（P＜0・001），2／44fbmale  

COntrOIs；17／49low－doseftmales（P＜0．001）and14／45high－dosefbmales（P＝0．001）；（c）  

anincreasein hepatocellular carcinomasin ftmales：COntrOIs，1〃6；low－dose，25／49  

（P＜0・001）；high－dose，16A6（P＜0・001）；apd（d）anincreaseinalveolarA）rOnChiolar  

adenomas and carcinomasin ftmales：COntrOIs，0／49；low－dose，10／48（P＝0．001）；  

high－dose，5／46（P＝0．024）（NationalCancerhstitute，1978）．   

Rat：Groupsof50maleand50femaleFischer344rats，aPprOXimatelysevenweeksof  

age，Wereftddietscontaining5000rlOOOmg此gl，5－naPhthalenediamine（SameSampleas  

usedabove）forlO3weeks．Thedoseswereselectedonthebasisofarange－findingstudy  

【seesection3．2（a）］．Groupsof25ratsofeachsexservedasmatched■controIs・Allanimals  

understudyreceivedfood andwateradlibilum，and allwere treatedforparasites with  

Pipera血eadipateaddedforthreedaystothedrinking二Water（fo1lowedbythreedaysof  
Plain tap－Water and three subsequent days ofpiperazlne adipate）two weeks prior to  

treatmentwiththetestchemical．Theobservationperiodswere106」107weeksfortreated  

ratsandlO9－110weeksfbrcontroIs．Therewasnoslgnificantassociationbetweendoseof  

l，5－naPhthalenediamineandmortalityofanimalsofeithersex：74－80％oftreatedratsand  

64－68％ofcontroIssurviYedtheobservationperiod．Astatistica11y，Signincant，dose－related  

increase（P＝0．003）in・theincidenceofadenomaspluscarcinomasoftheclitoralglandwas  

Observed：COntrOIs，1／24；low－dose，3／50；high－dose，13／50（P＝0．021）（NationalC？nCer  
hstitute，1978）・［TheWorkingGroupムotedthattheincreaseintheincidenceofclitoral  

glandtumourswasonlymarginally琶1gn摘cant，andthathistologicalsectionofthisorgan  

WaSPerfbrmedonlywhenitshowedgrossabnormality．】  
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3．20therrelevantbiologicaldata  

一項且Ⅴ）erfmeれJdJ甲Je椚∫  

rbズfc弓脾c怨  

NoLD50ValueswereavailabletotheWorkingGroup．   

Ineight－Weeksubchronicfヒedingstudies，maleandftmaleFischer344ratsandB6C3Fl  

micereceivedupto3・0％l，5－naphthalenediamineinthediet・Somedeathswereobservedin  
treatedgroups ftdO・3％ormore・MeanbodyweightgalnWaSdepressedby3－22％・No  
compound－relatedlesionswereobservedinchronicstudieswithl，5－naphthalenediaminein  

rats and mice（highestdose，0．1％inratsandO．2％inmice）（NationalCancerlnstitute，  

1978）．   

J三脾‘・J、‥′／＝り椚凧k・JんりJりJJ‘／／〃・川‘血／／り・、－f‘、叶   

NodatawereavailabletotheWorkingGroup．  

．仙…り両…い〟．、／J■〟…J／＝〃．ぐ…・‘・／ノ川ト‘肋／′肝山／－＝晶〃∫   

NodatawereavailabletotheWorkingGroup．   

肋J昭e〝fcゆ〟〃do／毎r∫力orJ－Jer／〃ね∫蕗  

1，5－Naphthalenediamine（same sample as usedin the carcinogepicity tests）was  

mutagenictoSalmonellaりPhimuriumstrainTAlOOwithoutmetabolicactlVation（Dunkel＆  

Simmon，1980）．  

J／り〟…IJ‘川．ヾ  

NodatawereavailabletotheWorkingGroup．   

3．3Casereportsandepidemi0logicalstudiesofcarcinogenicityinhumans  

NodatawereavailabletotheWorkingGroup．  
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