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Broanil, 2 funpioids fnbandad prlverily for uee on potadass ‘ :
previowsly veviewnd by others. I Bove boes asked mmntmm
Ridusy émfrmmmmmmmwmmwm

sonflicting. Thare huive bosn way tonlcity studies on this comsoundt
{1} scete tu dops, mmmm {2} & sixtepavweck

sulaoute and
8 Zeyesr chronte In dogm, (3) oue subecute m&wsms

(Zeyzar, one of thase aot yet camplated) in tats, (4) short ones in
wallard ducke, qmﬁ,, m ﬂa’&@ {5} durssl subacute fnwnction ia
rabbftey mad (4) ¥ veproduction (1 fn vabbits snd 2 {n rated. All
hare bagh done by &aﬁm mmm Ingorporated, i Falls Clureh,
?irgmi&wtt!s mMM& the submcubs vat cxpevinent, which wes
done by Internotfonel BioeResoswveh, Ine. of St. Louis, ﬁtm 7
Hmaw WM&WWMMQMWM
by H21l Tep W Institute, Ino, i PMlemiville, Shu. The sutert
used in testlog wis dn 2 formet (1) pure PACMITRT, vhich was used te
thy vabhlt reprodection, rabbit inmeima fish, subaeute rat, and
mtﬁfﬁmmﬁﬁ&ml Ly st ; iﬁ) aﬁm@em&ﬁﬁm

1 sholl brisfly describe esth stuly.
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1. Acste Textoity Studies

TABLE I3 ACOTE TOXKICETY OF RACONIL

Harleton Orel T » SU00

- Razlgten  BACK2YBT  Stom.Tube 0 > 10008
311 Top  DALMIYEY  Stom.Taba | 2 » 10060

Hi11 Top BACeITET Epidewmsl 14 > 10000

Babbik 3 B111 Top RACW2TY ixe T 3 wg. produced

L §

transient osnfunse
tivitte.

b {31 Boxleton DAC Histure Inhslation i > 4.7 mp/iiter
ang hiar,

g Poeding Studles

Tests in both doj expevimenks Iscluded budy weight, fosd conssepbion,
hamatologie studios (hemstoerit, bemoplobin, erythrocyta count, snd
tatal end differventinl Ivubooyte count), wrioslvels, and blosd
chemisbey {30FT, BUN, BSP, oad evapuistion time). Addiviomsl tosts
porforved in the sistesnwwoek study wers blood glucsze, nrotedins
bound teding (PBI), 00, 907, wd serus Bilirubin, sroteln, sibsmtin,
Hgy £y Cny and Cl.  The only other tast perforsed in the Imyunr
expurieent was the sedlmentabion wata. In borh studiss esch eniesl
staried on the ewperisent was grossly snd microscapleslly sxemtasd,

2s  Zigteemeitont Zubseuts. Soagles, & wales and 4 femslon per groap,
ved sither Q, 230, 300, or 750 spm.  The saly offect noted
25 & dosoeraleted fatvease ta the PED yeuging frow 5 wlevearass
% in tho contrsls up ko 16.1 o2 750 ppoy wo chwmges wore soen,
bowever, in the thyveld. Iu vegard 2o the kidneys, focsl tebulsy
cpithelial hyprrplasis, vasuolstion of the proximal tubsle, sad
fnenl laukoeytie Inftivration wore seow 1 dops Srom al) & FEOUDE,
But 2z these changes wors o8 comwon It sonktrol as twvosted animsls
they onuld wot be sseribed to Dapantl.

S. Tane

upeicye Lhronje. desglesy 6 msles sad 4 fowsles sev group,
seedvad oither @ Dully 1o3y ov 31 3 the dlot, Effects scourved
in (1) ifeer, (2) kidneys, (3} thyroid, and {4} Dody velght.
£ powafiset luvel wan wol dewmustrated as thevs weve shangas %
21l 3 domsge levels fo the Liver sud Ridnoyas, though s relation
> dose was evident, with pathology warying £rom mdid st 0.157

to soderately sewveve ot Yi. €1} Hpoprde shusrmaliities sonsisted
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of portal ﬂm kﬂa m Mﬁrmm hepaks
amﬁm inevounsd plgment | amm hﬁm henpside

a@sim&ﬂ Wm m slen observed st a’li 3 Sowes m
spenved b bapr sowe relation te dewe, ot as the Sevwor was

ﬂmwzam@nmmmmmsm@ from thane

saba m m& by zeversl VDA pathologist

o0 Voboreume, Heds Gross, snd mﬂ #nd the lskter is sovmsl

%nmgm*x mﬁmmmﬁm% it 15 quose

tﬁw&la@ whather these chaeges should do vegarded as valid.
 $hyrotd was m te of pigmentation ot ¥% and 1.5%3

ot detormised in thin study. (4} Thore was siight

glaht (m mm of t?»«%?‘ &% fn k;f& ég@%ﬁn %‘%‘ mm&»
svaraye gelins pesgivg feam 2.0 ot 135 oo

w‘e ﬁ? 2% the other 3 *iammﬁ

Submaute gud Chroste fat Peading Stadlae

ng 10 of saoh sex pre grous, fmm edther G,
M&; 2y 4y or 8 grass por kilogren of DACIYEY (973
gmm? by stoomeh tube % duys g wenk for 6 oy ﬁmﬁ&» iftor

ém&m,%%ﬁmmw%mmmww%@#wi |

rationn, Tests tnchufiad %m@‘r W&ﬁhgﬁ ﬁwﬁr cossunt Son,
hesmprans Akesnglobie, hewstoorin, erythenoyte oomat, and
total and d8ffecantial 1@%}«% mm)g m& grose and
siovosespte aspelastion of rots from cooh grous after &
woths . ﬁtm;@%maﬁa&. 2y 53 and B gfkg Zrouss
ofier 17 wpelin.

Effeers. (1) lese of %ig%xﬁ ak B g/he, with Wm sf
grownth (oot statistieslly sigwifiesnt) ap 4. {2)

elinicol sonditton snt desressnd vestatande to fnfoction,
suntfosted W&y &y fagremsy fn incidence snd severity of
exgparstive pneumeitis 28 4 and 8 g/bay offeots ot the high
dnze weras mm&btm £33 amaﬁﬁmmza&,

1. logbede, Yamallep tobsg 3% of sash sex por test greup and
73 of each zex da the sembvol gysup, resuived either 8, 0.15,
1% ov 3% ﬁ%&m&fxm&éﬁ ronzing fvom 3 to 84

mosths (o those o2 37 the dows wes vodueed to O the Stk dav,

niats {ﬁm ﬁ,{m ‘ii..“g.éf:?';;ﬁuﬁ_.a:}‘i

oy}

rﬂzitmwlh‘m
Uk T .
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gradually lacvensed ¢t 37 sgain By 3 monithe, #% ohich time
mmmmwe@ammwﬁﬁw; Baxparimontal
thmal Oy 0,13, s0d 1,53 groups were hilled pnd
groug afber 36 and 47 ueake., 2 fou from cach degage grouy
wete anmained misroscopically ot spch of thiee intervale,

the 15tal nwdboer wo sxmdned beimg 507140 o Ty /70 o

9150y 14/33 melon and $1/35 fomnlos on 1,57 ged 30779 an
3ia  The slfdes wade from the kifwsys of the Jemonth wats
o Oy Oa1% med 1.5% wars stodisd by the FBi pethelegist
vefarved vo sbove. .

CEiaske. (s) Siight bux statistioally nonwsigaife
ik In Degnar survival fa the males ot both gosage
3 in eomparison with the mntrels (3813, (b Dosem

related deoresss in the P5I in cwmariven ¥ith the coutrols

£t 211 lavels of Crastmant ot 12 wmoths, sithamgh theve was |
uty real difference botwess treated and omntrel greuss ot
24 monthe sod the Chyvaids in a1} groups 22 all tine futevwais
appesrod to by bletalagionlly withis sormsl Hodte. (o) Srowen
depresaion » 3 wonths at 3 and 1,35, #nd st 12 and 24 wonthe
5t 155, {4 Ansovhosd b a% 3 and 1.5% ot
# somshs omd ot L35 after | snd & FeaTS, Dok nOE $n the
saoavery greup originally on 3% ofier 47 wonks. (o) Mits

to modecate lfver changes, iIncluding I cose of efrrhoats, at
L% sfver 2 yours.

tovsts (2

bt b o

e of the it}

: —— SR o g
3% s ek Xvd BRI 6

(1) ooe strtking gross edangs was & skakistically
sbaolute snd relative (per ceat body welghs)
3o wndght f2 e trested vate n commg ann with

in the 1,5% sales (overase welgit of both kidnays 7.2 grass
versas 3.2 grane for Lhe conteals). Thoe wers alas reistive
moukhs, st both doses (1.5 and 0,195} n the uales sud st
L3 fn the fomales sfter 17 months, oul §n both vewes o
1.5% after 2 yo Aethar important




: : sared sore dowmen &Em iz m&a #t 5 and
1.%% mmﬁmmw however, st 24 soodths 1€ wee
1w:wwm@mmnxmmmmm When
aur ¥4 patholeglats {previously cited} exwsined the sitdes
Exom the Jemsuth sslasls st O, €.1%, aod 1,57 (s11 dosss
exept 34 we were wnable o #m& any ﬁm éimﬁm*
{23 %a wory um W# te find the tubulns sl

{ hough we 434 £ind siighe rubalsr agammusz
w&nﬁmﬁw iﬁ ﬁé’é ﬁm}a gentralal. Hasletow sathelosd
slao vopnrted sueh degencretion in all 10 Teansth m os
Sig and @fm n 8,155 sed /10 sa 1.%% ut 12 m&ﬁ in
the Jeyoar vats they else fousd (1) gl ' ghe in
z fow rats aﬁ &23, 3 luwals {inoinding @ m
{4} tubalss hrnernlesta fo 2716 on 1,35, 675 (211 femsie)
85 D150 bst anly 2/20 oo 0L (this would thus soee o be an
affoet of bessteont st .55 but fun sredoodnance i zmm
at f’:ﬁm iaw m mﬁm@e zhe zwm}, aﬁ% QE) kaih

T ey neH aai& to be gsmmz £u mﬁy ali
. mm and was spprrestly ss comun in coatrols
25 breatad grousse. The oriteris for &Wa, bownver,
sere ot given, which is anotbher source of vonfusion, ns
sous of the other shanges listed stove (Fubular &letetion
and hyperplasis snd glomeralar selsrosis) are Waity
connidered parde of this leston. (7} 2
van nobed in Isyesy rabe froem a1l growps imiw!ﬁ% tka
eontral}, though pross discoloretion was meew saly fn Srested
EYSUDR.

inkgroratation, From oy own cbssrvetions, I o nok balisve
tzzzam m ; mﬁim aiterations i the kidagws of the
rats t;rmmi 3 months below the 30 lovely though the zelstive
waighte of theue organs were iaoressed t&i& fe not neoowanrily
of signifigance fn o young and vepidly growing saimel. It
woald i bowewer, that thece probsbly were towte effeets

#t . Bpoouse of Lhe relatively swell mr of kidusys
studisd ﬁm&&wﬂﬂb {oaly 44 from the Ieyegr rats of the
originsl 350 wuwwe thus sxeminad), the fant W those which
wors swanised wire fvom survivors retber thon rats which

had éﬁwﬁ {mvi ware thus sresumebly delateriowsly affected

by somesbing, especially since mast of the 1.92 wals kidneys
fm Wm wave grosely shnovmells and the fellurs

of the changes found te besr soy conzistent velstioa o dage,
it in éﬁﬁwﬁﬁ £ b2 sure of the lsvels at whish Dacontl
produced Soxlolty. 9a the otber hand, 1t te clear that the
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4 presuit in ﬁw& zanal ; » perkieulsrly
2 e
¢ the cangel - RS E m aﬁlﬁﬂlﬁ I&szm

cummonly mm of m Wﬁiﬁ& the grasnich
diseoloration is m,m anfecais, and W Enotdensa

af tuboler hypery
 thake §n the control.

tn chromie mt tm@am

1 wore %uyu k&a& m amﬁ mwmim;iy, f& is m&ﬂa
tetie shonges !a M mtmﬁa, ﬁw m shavans mm&
consistoat velation to dose. Rowewer, the svldanse presunted
shous that Jessndl fnduoed vewsl petiwiogy, mrobebly on
incrense in choonie sepheitls (2 cosmsa spontansoss leston

f2 aging veby thek oan alweys b found fn 2 serteln ambor

of unbroated contyols)s possibly » mx ﬁiﬁm disenns
related to the pigmmtetion {as Maxlston suggeste), sfter
baiag fed for } & 2 vemrs ot 1.5% et miﬁ&y alaw 5t $.15%.

Haghads Wmﬁ vots ddvided fote I grouss, caeh o
af 45 of esch posy vevelved olthnr ¢ or 0,55 of BAC i‘ﬁm
1n the diet for periods up £ 2 years. Tests wers afoflar to
those in the Hrst Jeysor esporiment, except thet the enly
srpaas studled wicronscoplcaliy wore hidney, thyeoeld, forew
stomachy and lunge and thet thove i¢ oo redpesd of stevoscenis
exmnlaation of sty subienl trosted lospor then 1 m & mﬁ@
o€ %m saatrole m 2@;’% mm: cate m tm sngatead, 19

O L P Y it o sy .
. 5 X SRy 5 %Y B ¥ L X
3‘% PASGLLL A LG TR R ‘~:~‘- .1 rh w215 AL

e S, tamm welative walight ok ‘3, ig; ol 2% wonths,
aiw* im\ insvsased absplute weight in the solen gt 13
mm, rougheniug of the swelisees o b2l the malge mi

ker 1e8 yeors, sl st 53t tiow fntervais
ﬁw gmmak mmm sreviounly sabed E%ﬁm Yask Miy

Sicrassanie, vrensed sheonic neplwitis in the test
viks after bath S m& Lﬁ wontlo, and tubular epithelial
v@emmmm:mmmmmwwmwm
fidaiis i

akaldon Ag mi mbamgg s Mﬁ? ﬁt g5
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ahigdes This study Is ot present ia Proyrens. Groups .
s 32 wele end S0 femsle rate sre bolng fat eithar B, 4, 1
Wy Wy ) wr 60 pra of Q4C Miotwre., Exprrimemtal proced
wideh ste balng pariodically dstermingd daring 13%e ars
blood chomistey (sugsr, 50%, and 5GP, Aftor 3 wmeuths

13 of wesh SR per group were %iiled and sutmpsted, snd 7
af eneh 15 sactioned snd studted sloroscopianily,

b The only shenges uoted thus far
yo- She alides mede from the hids

2.

snd W"&&im & !;:g iiﬁiﬂg epithelial

3 g

ranglng from awaliing

tells to Lusinal depositiion of protefs and (in the moxt severs
cases) spithelial call neevesie, %o digsagree with Haulenum,

Croups w;gmﬁ
i 2

S
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4 :



PP Mo, T3 eBe Januery 31, 1969

Bewevery snmmmm;mrmas this Teston sweng
the rats fa the verfous groups. M;WWmm

m!ar 3714 ok & m Witag ﬁw Iaasim. aﬁw
the slides, v on the other baod, m&&w%m&&mﬁy
itedzed o fewnlan end 4o beer # silght veletion to dose

(7/7 fzosies with an svarone @m af slight to maderate st
66 ppm buk Mi? 3/7 with s sversge grads of z&im at % ppul.

it iz iﬁﬂm that Bezlotes poomented t?mﬁ the tubalsy
dilatation aoted fn the sresedios ret experivents
ovident here. fwmﬁﬁﬁiﬁmm‘n m;w
mt surpelisiug, on thess sootions hevws the typly
of tismre fied in Zenker's %?.m&m whidal charaoty mny
phowts the convolubed tubule to bave a saall ;mm tall,y
syrenidal 1faing oolls in contvadistinction to the mors
mmﬂy wsed forealin £isation (used far the kidney seotions
I looked st from Projsct 20001687 in which the tubales may
mm dilsted beosuss of g larger jesen and fletter lindngs
spdthelial anlis.

pmnTys 38 ssvm, unfirtunstely, thet Bgeonil gmsmﬁ
kanges in the famale kidnoys ot 2 doss a2 Sow o3 4 poe
sk mmmiaﬁxmw 1w ag 20 opm ol feod fn the dlet
for 3 senths, Vhet the sffect will be after lenger parfods
veuning bo be saea.

V. Short Toxfclivy SRudles in Other snlmals

% 5 g 8 1301 dally 3] lane
argent bowe
HY) 3 i3 5 tucen days & Bkin

{}i::}.wl‘.‘}i'
i




FP Hg. 700753 “F e _ danusyy 31, 1969
bods. DACe2TST war sppited by fmunction te the {ntect or

ided shin of male and femple aibing robblte ascording to
the schedule sbove. At fntervels tha snimals wers waighed,
and | ress and urinalyses abtetond. At the tersinstion
of the stwly the rabbits were killed snd sutopeied. Hicroe
scopie pwamination in the O and 1000 sp/by groups was 1imtced

™ shin, , wend ktdasy, sed the 500 ng/kg srome to skis
oniy.

2.

o (8)  Geath after 8 $muncttons of gue
e N minwWﬁWafmmym

ubsaded aress but prasent ot both levels of treatsients they

were chorseterized gressly by desgusmation and thickening,

and nicroscspically by wodersta mesnthasts and hyperkevstosic,

slight to modevets lewhooptic infiltration, sad ocossional

focal parskeratosis. (e} There was some spontanecus ssphritiz

8t 211 3 lovels. 3s the incidonce 2ad & ity were no

greater ia trested then fn contrel groups, however, the

leston eould wot be attributed to Degowii,

Fish were Lested for 96 hours. The vesulis in Table IV bulow
show that DAC278T is many tioes lesz toxie bhan 1

TABLE I¥: TORICITY OF DAC.2787 IN pIsu ‘ peap

Egal Rall ke
Rafubow Trout (at 353979 048 250
Bluagill Bunfiah (st 75%8) 1.90 - 388
Chaonel Catfish {at 75°P) 18.00 430

Co Bizde. The us&ﬁ Bitalinture sdministered fn the diet for
days proved to be ower 28,550 pom for mellevd ducks, and over
1780 ppm (in snother study 4t was 1020 ppn) for queil.
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A aat TR it 5 Best ; - - - w — *m, o s IR 2 a o

1 3 :
F 4 8 180(0,5%) 62,50, 5%) 2 1%
3 8 375(1.0%3 21.25(0.2%0) 3 12

Tach &namm&a@%ﬁksmmmﬁam&wsﬁwﬁm
shown above. lHesvopsies were perforsed on the fetuses dslivered
by Cansaresn section om the Z2nd end 23vd dayspeadd on thety
sothers. Effackg of treatwent wevet (1) decressed food cone
sumption, (2) weskness, (3) S maternal deasths fn the treet
groups, and (4) imcreased fotal desths in the 2 trwated grouns.
Factors 2, 3, and & can ressousdly be attributed to the poor
food consumpiion. o amstosicel shuorwslities ware found &n the
Estuses. :

B,

b

1.9 1o w0 2 ALl ?‘3 0 ?3 Yoy Yea
ALL ?z,i&‘i 0 Yo ey

&
L4
5
3
-

1. Fekhods, A Jegoanvation ovsl rar reproductive study using
UAC Mismtuve was cavried oyt rectrding to the schadule fa
Table VL. ?mmganzmwmwmm
in all 3 gwwrations and wss begun sovers! wooks befors the
first paremtsl (7,) geserabion wes wmated. The dase in

m::)uhf!hﬁ
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2.

WIM&M%%W%&@MM&MS
mmmamummmmmaumm
W%Mﬁhﬁﬁyﬁmmmma o veach
2 by 10 woths. Bafore the second wating of the » 1m!mmem--
tiom, Group 4 was discontinued.

Boovessed grovth st alf imts af treate
went. (%) Mm&%m of systids snd rou

ot 2 s 1,55, (3} Selavgesons with roughentss M gstﬂng
of sarfaoes of ¥ 1.3‘%&%&&&%%%@
renal ﬁmim zg 2. 7, hidneys and ok Doth dosas (1.5
and 0,137) in P 4} Distenston of ceen with
mxmfmiar P, and at both doses For . fa.

{3} Gross thichening e gestrie wall in 2, }'e .

b Offseripg. (1) Depression of growth st il dozsgs levels.

(2} Vo tnoresse In melformstions. (3) Foesl tubular

@ttﬁni&a& vacustetson in & i‘w Fy bidaeys at both 1.3 gnd
«135.  (4) Qostric and esoshegesl scanthasis end bypare

keratosis at 1.5 sed 0,135, (3) funhing and inflesaecsan
of eyalids at »i} fevels of tremtwsnt bat with a posttive
relstion to dage.

2e

pETiment wes performed ia o wowner sfutiar

wvz. that t&ewm%y%mﬁ {¢r and
&,%&3 imm of 4. Autopsies wers on a1l P rats, and on
mgrmﬁﬂ&w snlmsls from the 7, aroun sud”

t&ef‘ wad the

g, %zm& (&} Srouth depression. (2} Changes which
mere sppevently limited ©o thw ¥, sales wers mﬁwm sl
yellowegraen &imimﬁua of thd kidneya. (9
Mekmimimmzy in the %me
unchings vellow surs, inflemed eyelidel rough soad ;kﬁisw.%
fm’, ad soft snd muenld foces.

8+ Pepressfon of growth.
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3% is clesr fros m m dats M Baponi]l has baen oxtensival
in dags, mm mﬁm&* m m tmu and bivds, The ' vt g
1ow. ﬁm ﬁm is grester the 300 ppox
fm%%&mﬁhﬁwm%w %immmﬁwls
thrasically the cospound also seeme 0 ba well tolersted ss far as surelval
umMMWMWmmmwmﬁ&mﬂw
(30,600 ppm, & fantastic dose for this sniewl) with no fatsifties, snd
rats amounts ss bigh as 155 {15,000 ppwd) withoub a statfstleslly ﬁmtim
coat looreass in mortality in covparison with unbrssted controls (thougd
th@nmmimﬁm&tdmm%ﬁ} m&m aﬁmtﬂw
tolovensy vag evident in the tus vet reproduction studlen. Houpeer,
aithaugh survival seoms oo heve besn u‘&zi@ aﬁﬁm mmm Wﬂ
Mwmwwmﬁwaw m?ém*m;&m%
as seil. Changes fuags, liver, thyvold, stomech, edaplagas
have presanted ne veul problems. The only experisent in whieh ﬁhw
wers affected wos the m oral towiglity (stomach Tubs) evat study dons
by Interestionsl WoeBwsasrch, Ing. In this there wes s Sneresse in the
inpidence and Mﬂy@i WMW pnaswenie 48 the very bigh levels
6f 40,000 and 80,000 PPty M vs such offcet wne seon st 20,000, 4s for
the thyrold, it wes spperently affected only in the dog sad in this
avdmal only ﬁwgmma&mnm mmmgzmm
te contain 3 groenizbebroun plgment. J¢ Y2 intersstl in the 3
m&éagsewymu?% mmmwammmgmaammi
Ma@mmmxﬁuwmmmnmwm
thyroid plgmentakion, howeer, as this Stest showed ervetic o
performed m: mi foterusls in the first ohronle wat (w}m
2&&*1@83‘ e Liver in m Ik vovesled suly mild to wodersle siterations
icr t cnse of clyrhosis) and these were limtted o the high dose
;5*‘ groas MMmlgﬁmim In the dog. on the other band,
siter 2 yesrs on Dacontl dospersisted ﬁmsmm were found ot s11 M#
of dosage, roonging from mild st é.l&”‘“’ 2 ; £ 3 ,
poriel oirrbosis 3u 2) ab 3%, joanthosts of
veportad in the dog bl was Wmt m ﬁizﬁ m E T tke ehranie
toxicity snd seprodnctive ewperinent in the fewwar, it wes found at
zmzem&.iﬁawmiy&n&mmwﬁ as 4Eohiond 2 yesreg
1@; the Iatter it was sesn In the third povevstins offapring izn mﬁz the
stehaaus Eﬁ:@ sM!ﬁi}? mﬁﬂﬂé} 8t 9.15% nlan. § : the v

@r@m in zm, %iMm, at X, ﬁ& the walls ﬁi amt 8 N
thickensd. The shsence of the lesion in the ¥ mﬁiﬁmm:@ﬂ
the compound ol allowed 1o voecupersts for several wuehke shows thet it

is reversibls.

svm, which have ?am found in both m m zﬂ:& fm m )
rabbita) ia st svery exgerfuent, do present cerisin MZ;ma Thare
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iz itttle doubt thet Peoowdl todused renal pathology in the q At all
lovels, sn changes consteting of glomervler selerosin, deposition of pige
mwmmmm%mmymmww ek divectly
in degres and fncidencs with the dawe, ranging Srom wild st 0.15% ko
moderately severe sk 3%, and ware vivtusily absonk ot 0. It is siso
Slear that the kidseys of the paty weve deleteriously sffecked by this
fongletdes what is not slesr sve the levels frvolved sad the enact
asture of the lesfoms. There are setuslly 2 problems, & subseuts and s
chranie. In the gubsouke, the problem iles In the wide diserepancy i
the levals st which effacts wers sean swong the thyee Semuth avperizente.
In the cow dose by Yaternstiousl BioeResssrch, Ingsy mo lastons wevs
produced at levele ss high ov 2 grems/kg (7)), ubile desene kion, with
or without waeaslailon, of ths tubuisr epithelion wis ssen fn Harleto
Frofect 200-148 at 33 (30,000 ppad ‘but not belaw), but fan Hgpleton
Project 200205 at dowes as low 28 & ppo in females and 0 ppe 15 wales.
In the females thers Is we doubt Chet this vacanlabion dugessrstion was
a5 shwores! chenge induoed by Daconil, as we at FOA found upon swmsining
the slidea histslogigally that there was » definite fncresse with incresge
ing dose. As for the males, 25 we found 4t to bhe emph less entansive

and severa than 414 the Mmricton pathologiste in the witdes we had the
opportunity to aomine, 1t is only sstursl for me to douwdt it was as
extensive as they stated In the sefonls we did not study sicroscopienily
(211 ten Jezmonth rats of both sewes st 9% fn Project 200e303, most of tha
yearlings at 1.9 amd 8.15% in Profest 200148, ail § wale ond 1 fomnle
yaariings at 0.35 in Profect 200e1%4, snd some of tha offepring st both
1.5 and 0,157 fm the flxst reproductive experiment). Fowaver, sinte we
know that the lesion was present fu st lesst one group of treated entwals
vhich we sxwwined, ft le reasonable to sssuws that it wan alos presens

in soms (1€ not all) of the sthers fu which it wes vesorted. Thevafore,
1f 1t wee this widespread fn The treated aniusls (oven theush besring an
clear relakion te dosa) snd snly rave in controls, we may sanvme thet it
was probably induced by the trostment in the weles ss well a3 the fomnles.
However, 1f the severfty of the lesion wss v groatey in the wadmols 1
414 not examise thaw in those I did, T would not consider it serious.

I this wne produced by Daconil it is curtous that it was net seen in the
study dome by Intarmstionsl SloeResesrch. The exsienation wey 1is in

the fact that 975 pure DACe2787 was used, waress in the Harleton studies
DAC Mizture (347 DACeY?87) was used. This, of course, would mesn that
the tubular degensration was uot due to DACSZIET but to see of the pihar
o in the sinture. Jhile this doos not explsin the dossge dlscvepw
ancy betwesn Frojects 200=148 and 200-2035 (both of which used DAC Hinkure),
it dass sugpect smother possibility, uemely, that the composition of DaC
Bixture woy sst bave been wniforw ot a1l times, ' 3

The mild toboler degenerative chenges found in the sibacute rat study,
vhile fwpovtent, are not as sorious as the changes whick were found iu

the kidneys of the vats trested for 2 yoars, the - the twe sy hove buen
related. The ghrgalg lesfon was characterized (1) grossly by enlargesent,

S

oo 5a e L b



£ T e R M\
. N R
i
< =&
K 4
-, Ly
AR 1Y
. ]
3 o

X e TRMGRLRF

,er"

sreenishebrown dlneoloretion, end pltting snd voughent QMM ty) |
of the surfsce, i mwxywmmﬁﬁmtmm
ionfuselin by mm though whether the special Yests necowssvy for
tdsntificotion were done san mot stated) within the spithelium of

" plastic, hypartvophited, snd dilated tubulesn. Hazleton vesocted that it

wes present b muﬁmmﬁ} in the Zeyosr eats in Project 200
148, The mm Ites da differentiating this leston from chrontc neshritis,
& eosmon spantsusous keblen is old vets charecterized by sii the features
segn in this mny {wiih the exgeption of the pigment) piue glomeruloce
sclerosie. Though Wssleton steted thet chrunie nephritis way as severe
in ths control as in the trested groupy, the gross dubs do w0t support
this, sz, while thers wes o meation of the controls, the kidweys in the
aafority of animals (especially the melos) s all traataent groups aver
0.15% showed diacolovstton, velative sndfor absolute snlsvgswemt, sad o
rwgkm ?Wmﬁﬂmmmmmmm%
the parsnts &efmm, but preduminantly males, sz in the 7 chyenic
toxteity exporimente) st 1.5 (with discolorvetion only ssem st 0.%) fn
the ret repmmdection studiest as these snimsls were prabably uot over 7
ar&ma&saﬁm%ﬁim@ finding these changes in them iz even
wnre serious than finding them in the older ones, an $¢ todlostes thet
bresding encelevated thelr development. Although the gross dsta show that
the 1.3 smd D.5% rats had abmormal kidueys, detailed siovercopie study of
a1l groups s wucossery to slucidste the oxect unture snd extent of the
lestons, and determine whether the 0.15% level was slss offested, and
whather the chaages st all Crestment ievels waried signdficastly from
those fu the contral grouwp ¥o be consideved affects of the compouwsd mduine
istared. For thisx, 1t i3 nscessavy to oxevine o larpe wahar of kﬁéuwa
from a1l groups, a3 smell but Sspertent wicroscopic thangss
sppeyart groenly, and when the gross findings {ndicste that & eomon
spoataeous diasase such as chroale nephritis s olesrly present, #t is
saly by such detalled wlerosgopic st of agny Mdmeys thet 1€ $% possible
te detersine whether there is & significent d4ffevencs im nctidoncs snd
severity smong the mim dasags levels. (In this eese, the chendogl
naturz and pathopenesis of the pigwatation snd Ita ralstion b the othor
mm pathology mxa also ba exploved, a2 shoores] pigeantstion &2 an
noowon findtng. Ite pressnce in the liver, kidouye, end thyrolds of
tﬁa dops treated for 2 yeavs makes it oven wove significmmt, sven foading
to the cusplelon that it might bave buen stored Davontl.) Usfortunmately,
as Table VII dcavnstrates, ewsugh kidnoys were uut seekfoned and studied
mivroscoplonily bere to sntwer thess guestions. Ten per grous say be
adeguate for a2 Jvmonth segount of » loager etudy §f the snimsly sre ciinie
cally and grossly sormal, but 20/140 or 10/70 fvom the Zeyesy M in
which spontancous dissase csn be empected i mﬂzy insdesuate {snd the
feu kidusys that weve 2o exenlecd hove showe . ¥ mﬂm
eeriier were soatierad through both m m conkrsl groups), not o
maubion the fmmmmmmmmmzymzm ja
Project 1001541 Horeowsr, the raport reveels thet the ealy Seyasr
Eidnyys thus MMW from the £wme;WmW
lesions woked were ot se comevm in the wows wosoyous povsgureivors,
(zbase dylng baotween 1 snd 2 yesrs). These manesarvivors should km
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#len bosn stodled. Drgans from doad snionls are often discarded becuuse
of suvtolyels, but this £s & sistabe whan tumors or chronle lestons ave
prastal, as both gesevelly conteln so much fibracs thosue (which suteliyees
wore slowly than spitheliwe) thet seough chongs con umeily be detected
to make @ diagaoeie vhich wuld be wis 3 by gross loapsetion sione.
Hovewwer, shen thars is only slighe suiolysis, s} eny pathslogic
change con be resd. To summrizs, when gross logions are prement in
rodents, organs fyom & majovity of the snimals or si1 the rexaining sulmale
it a Jeyeer study should he studiod sicroscopioaily. X g ehofos mast bs
sade betwson usleg ome or Twseyenr clindesily sud gronsly wovmel sntumlis,
the yeerliags ean bs sltslusted, sz lestons are less epk to b Toumd mt
this peried thon sevlier or lsber. oF omrag, ub sli veriads, wsiess
there §» gdyanoad sutelyeis, all gross lestons regutre wlgvessspte

8.0
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AL IERAEX, whlla the grass and sleroscopic chavges found ghow thet drvge
volsted pathology doveloped st lowels of 1.37 snd D.5% in thakidnoys of
vicgin rats (prodomivantly mele) fod Dacomil for 3 vasrs s chronise tonietty
studier 100-143 and 200e154 sond in thoas of wale avd femsle pryvgnts Trested
stmilarly for wmach shorber periods in 2 rat resvoduction studies, on
incufficient mamber of kiduoys were stodied sicrossopically to doterndne

the susot wature of the leslon md whether It wes slso sresent st the

towest desey 0.1%%. Iz & thivd chronie toxisity foading study in vele
whick 1s vow in prograss (Froject 200-20%), douserslsted vavusiotion
degomaretion of tha pers veets of the prowimsl remal tubule wes found

sfter 3 mouths in fomsles st waeh lower doses vangdng froe & te 40 powm,
with 2 fow males fvow 26 68 60 pom also aflecoted, In view of these choangas
and the promisent vemal pothology aleo demswstrated ia the dog, 2 thorouph
mierescanic faveskipaifon wiil be fegesssry fo astebilsh o wnintoem effoet
lsval, 4f there ix oue, for the chwonlosily treatsd rats. A sisiler
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adequate miw&mﬁmmrmmmummmwm
affect 15 also desiveble) bocsuse of sliterations found in the stomath end
esvphagus st highor Yewele 1w the xat, sud In the dog thyrofd (with gsspe
clated chongus §u the P50}, thess wrgeus should aleo be studled extonniwely
sieroscopical ly. mmmmm in the Sovestigntton of

Dasonil siwaly m of the failure o sxenine sovugh M m»»mn
1eallvs 2 thavough iz ascessary this time. I therefare reun

that the fazxm dome o Prof 200.205. (1} The kﬁm avhagt o
stomscha, thyrelds, nm, wd sll other grossly siviormal ergane of ezx
rats surviving the 2eyesr eparimeatal poriod and of all thome dylng

{ewcept :nammmwmw} @wwﬁmedhmm
micrascopioally. (2} ALl other orgene from ot lesst 10 rats ef m sew
par dossge lovel should be stellariy sectioned wd studied wierasopliesily.
£3) Ihe chenizal noture of the plgweat promtnent in both doge m vats
should be favestigeted. {4) In case Omeosd) mmmmm
chronic cffacts in rets a% these lov lovels: s sisiliar wie

{nvertigotion of the Fivet chronie rot fending study {Fynjest mm}

mnd poesibly the scoond one (Projest 001547 alss will be nsvessary to
detersine whother the sompound induced organic effscts at 0,137 (1500 pped.
(5 The prosent forsat for reportisg i¢ good, ewpept that we would itke
Itsting and groding of Indleidual lestons in indlvides! andmals in sddition
te the group swalustions oow belng submitted. (6) The eritaria for
dingroning dhronte rapbritis should Bs stated, eo thoes can 418for somee
shat from ane pothologist to endthar.

WITsHB I amenthal
eet '%tfm@m {Dy. Uhitaove)

Ellangieat 1731769



