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Ia sy fient veview (nf “y 20, 1971) of the pathological dets ou
Jittianoe, I ssked cortaln questions coucercieg the I-yesr dog and tat
feedicg studles. These have now Lesn ansvered.

A, Tvo-Yesr Deg Yeadic Study

Vhen adnduistered Lo the diet at levels of 0, 40, 403, aud 1000 ppm
to srours of € beagles exch for 2 years, rithianen fndwverd the following
elinfcal and latorstery atperzalities st the higheat dowe: (1) poer
clinical eonsfitions in 2 femsles, (2) slight decrease s appatite,

{3) fucreased vorum alkaline rhosphatese, (4) docreaned glucome-&-
phesphatase tn 3/8, (5) wild wermocytie, morsochronie ansxie, end (&)
Ieon of welght in 2/9 (bar also in one eoztrel). Tatholepieanl ehgnges
attribduralle to the coxpound wers woderetsly sovers at 1000 pen (with a1}
8 dogs heiny affectud), avd widd at 400 ppx (with only ons mildly sffected),
snd were lintred to the lfver. These consiated of: (1) aoderntely
etvere variation iz hepatic ¢all slse £p 3, (2) tepxtic enll ealsrgesesat,
sodevety to mirked {n & aud slfgut 1n ens (o 499 peu). (3} depasitien
of brove pipmant wvithin wecroplares, rensrally sertvorcal and with ssso-
cistid leuroscrtic 1ufi{leration of sinilar degree, noderste to marted ia

€ and slight 4n 1 (on 497 gpm), (&) elight to maried filvosts with bile
dact syoliferstion ir 2, (5) woderately severa srediltectursl irregularity
i= 3, (&) irresvlar molularity in 3, snc (1) exrly eierhosis with
nodular hyperplusta in one. Ax I folt that ghie patiiclogy might have
Yecultsd frov chronic harslyeta Secmvne of the plsmest, wiicl spparvently
vas net ble but ves etherviye unidentified, T asteld for .{1) etains

for frven on the fvers, (2) wyelofld: srythrofld xatfes oun fudividual
Loze merrow smasrs, and {3 the callularity of sections frow Leus
weTrov. These procedurer were earried out. The BATTOVS vare reported

%o shov norrsl cellularity sed myeloid: erythreld zatios, indicuting

the atsanee of hewolysie. Perl'e stain for {row producead equivoesl
rasults, wicd 2 moderately pigmentod livera {dogs 2 and 8) Leing
waderately roritive, vhile 3 otlers equsily nifmorted (dope 3, &,
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ank €} sud & shird otly aligktly ac vevasled ouly minimal smuunts of
tecn with Prel's scain.  Although the hepatic pigacutary protlec has
ot Bess solved (vene might avou Le eopper ox ualarin), 1 do sot feel
kst wore study of the dog livere is aLscilutely recedwsry. Jn view
of g1l tue atove date, f¢ 4& prasouatle g0 eonzidet the ne cffoct
Leve) for-tue dog as 4% ppr .

2. Yo Yenr Rat Yasdiag Stwdy

Cifatea) sad hamatelogic ehaspua induced Uy Dithianorn {a Charles
Bivey €O racy fal ot levels of 3, 20, 20i, ewd 1030 per fer 2 werrs
wage (1) iwmcrewased wortality, duerenssd food consuwnf tiea, polydipsis,
and mild sneaia at 1070 ppm, (2) ‘deprossien of grevth in Leth saxes
st 10C0 ppu enéd in the femeles 8t 20O ppm, sud {3) tracsient yellev
Jiseoloration af the fur &t 1030 aed 200 ppe. The eriginel deta
pressated alse sugyosted the rosainilicy of 2 sevioms patholegic
effactr at tha Ligh dose: carclappenceie and sn inctedna is ehyonic
sophritin, DBewavur, befere either ceuld bs proved oz dlspreved, 1
wes of the epinion that sdditional wmicrostasy wEs netessary and that
esrtatn datn needed clsrifying, and therofore ssked for this inforastion
te he swpplied., Py guestions have now been soxvrred, and' the additional
stcresiides of groas lestons suspectsd of “etup meerlastic whieh S
eokad for have wov baen made aod descrileld. It is thus possible te
drav certain conclesiens fyom the total sags of érta which bas mov tesn
sutwitted. '

Rl

(1) Trere was a dafirite fncresse iv ¢drenic awphritis (here
terned “glowsrulonepkreats™), # srontaneous lusies soen in warrisp
deprer in nearly all old rats aud charscterized by arosn sulargexment
axd granularity, sed microsceple plomerclar basencat werbrane thickening
end hyelinization, cubelar dilstation with Tyalize camte, tetuler etrapby
saad yageaeration, snd iaterstitial fivrests with sewe tynpheeytic and
plassocytie faffltrstisn in the 1000 prr fevales. Musntitatively, thare
was tuvice ss wuch at 1007 pye g at O ppm, snd woderately severe of
wevare disesze was fovud in 1% hiph -down: faualen but {6 only 7 fesmsle
contrels., Voreovaer, thia cau he corrclated with the {ncrease fv nte~
tedpuris fn this sex at th4s Javel (teiee as wuch at 1590 npe an ot O
poa, or 1077 xgY werevs $70 wg¥, respretively. aftar R3 uecks of gfrast-
went), sed slse with the incrvease ir sortalicy (afeer 104 weetn there
vere & aurviving female centrols wheresr the fev resaining fecales

§ the bhigh doas had te be sncrifices at 96 vasks due te thelr peor cendition).

i Vhile ¢ sisiler trend vas alse anted 4v the muler fn vogard te sortality

' (¥ho vematolug sales on the high dome had to be sacrificed afcer #tly .23
veckn) and weinsry protefs, vhiel wan t7lees af high io the contrels (2040
st we. 10728 veepeetively), there var go wuch maphritis in the nala gontrels
thet ¢ vsy imposstille te prove gu fucraaew ir any trasted groun,
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{2) Dota on neoplasws ars given in Tablae I throuzh V., There
vag an apparent increase in valignant tumore fn the hish dose fesales
{7 veraus O contrels). Tha fact thut $ of the 7 were fibrasurcomas,
one of which aresa ofter only 6 wontha of trestwment, and the sixth a
nophroehblaatosa makes ne susplcious of a wild sarcomegenic effaet In
this nox, though there was no nvidance of & stimilar process {n the
unlos. The incldence of other tuvors was either sinilar fa all groups,
or in tha case of pltuitary tunors and benipn nazsary tumors in fenalen,
actually docrcanad in tha high and intarssdlate dosnze proups In cnn-
parison with tha controlu. %wo factors which incrasse the difficuley
in deteruining vhether tha nlight incrzase in waliznant wesodarmal
tuuors in the high dose feualea is nither atatistically significant or
indicative of the true tumor incidence ars (1) *he faterin sacrifices
of & total of I7 rate per group at 6 and 12 conths, 1.s., befors the
age at vhich tumors zeasrally bagin to appesr (excapt for vecasiensl
isolnrsd onenr), and (2) the uafertunste practice of rultiple houslag,
vhich lod to extensive cannibalization. My persomal fraling is that
vhile this stuly does not prove tha compound to be carcivonenic (o,
rore accurataly, sarcomazenic, s ths tumors i{n question ars sazcomas
rather than earcinomas), 1¢ has not bsen proved safe for this specian.

For aasistance in determining whether Dithisaon {5 & sarcovmepen Or
not 1 consulted Dr. John H. Welsburgar, Iead of the Carcinogen Sersening
Saction, Experimental Pathology Veaneh, Yational Cancer Instftute.
Aceording to the letter of Anril 17 which I roceived from him, ha and
his committea (slao composed of Dr. L.A. Poirier and Dr. L.k, Yolsburger)
after veviwring the tumor data do not beliave therw is sufficient avi-~
dence to call thisz compound a carcinogen, but they agree with ne in
copsidering the study somewhat inadequate. I quote from Dr. Yelsburger's

lettar aa follows,.

"¥ay I say nlso that wu do not belisve the protocols wers ountivsly
sppropriate to assess carcisogenicity. Iven thaugh the starting nuxbaer
of rats was amall, the %illfag of 10 esch at 1/2 year and one yesr laft
vary fev sninals for the full 2 y2ar studv. In furure studics {f for !
othar reasoms aninals ara to Se killed st intormediate pointa, thera
should be wmove animaly started to take that into account. For {irmportant
eavironwontal asants we belisve 59 nalos and 30 fetalaes available for -
the full 2 year run ars csssntial,”

In a telaphone coavarsation with ma on April 20, 1972, br. Walsburpar
alzo statad that ha does not think a sccond 2-yoar rat atudy on Dithiasncn
is crcossary, unless significant amounts of che pasticide vere to pat
beyond the pael into the pulp of the apple, the frult on which it is
intended to bos wsed. If a new study 18 to be dona, ho recommends &t least
3 dosare lowals: maximum. tnlerated dose, approxinately 1/2 this, and 0,
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Accordianr te infeorvation whieh ¥ oltafusd from the patition and
frow & dlecusiion with Sr, Feorge Beouseh of the Chexistry Braanch, who
Lee vevieved the cheolcel data, Dithianen yermainz o= th ¢ sprv»le pesl,
uzlers the fruit §s waslad secoviing te repulstions, If the prel Lo
wicerRtad or punctured, tha pecticfdr euters the puln ac? ir quichkly
eon iniut= by enzyres v ithin the frult to s surier of wotaclites,
wioge fate, {dontity, asd quactity have hern Lu:etfect)y charactorised.
In vl of tle oninion of the lletional Cancer Iestftute thar this
pesticide {a not & esvrcineper gnd tre evidencs juat cltel tihae 4t Is
varidly destreyed under tic prorosed conditions of uvse, [ s» williug to
aecert the verclict of the Watiosxl fancer Institute snd will eot vequirs
further saleal goxicity dats on the corpound iteel?, vith a no-effect -°
leval of 20 ppa for the'rat asd &7 ppn for the dog. the anical toxteity .
dats alresdy obtzine! sre adequate te support the requvated temporaty
tolarancn, 7 rpx on apples intended only for the frosh freit sarket.

Although & temorary tolsrance caz be suprorted, {n wy epinfos the
wetabolie duts sre foedequate to Justify o peruavent telerasce. As
discvuscd shove, the metshclic dats n plants (ssriss) ts incemnlote.
YMoreover, the mitabslisn 4n enimale bar not Rese investigoted. This
would seex to he psrticularly ieportant for this cowround as patholegiesl
effecte ware found in the livec of the dop but 1n the xidney of the rat,
sugresting that the metaholic pathveys wmay differ frox one specles to
anether. Thare {3 clac & possihilficy chat the wetabolites produced fn
sufwals sud mar msy not be fdestical to thess prodeced in erples. Y
waderstand that the Chemintry Branch would like wors dsta en restdnes
aud motsbolitas iv apples befera a pavmsvent tolerauce is grauted. Yo
this 1 world 1ike te add o reguest for metatolic data in rats. deogs,
cows, a1’ (If poxeidle) man. 1f cae or wore of the natatolites should
prove to he stenifiesnt, additionnl sul-scute or chreafc texicicy atudfes
an the offealing compound may Lo neccarnery,

TUHAPEY

The aainal toaicity deta o bit'lanen arc adequate £O BUDTLLE B
tex; orary tolersuct of T ppw on acpler fntecdsd ouly for the fresh Frafe
Garlet. levewer, Lifore s nerusvent tolersnee fo grunted, I reco=mand
that watal.nlic data be oltained frem rets, doxs, ema, and, {if possitle,
buman Lefngs. Wiern this Inforastion asd studias whiels 1 have Laen told
the Chamistry Bracc: S8 requeating on Tasiduas mad wetabolites produced
by eutyoes i ap;les bave heen supplied, it is possible that additlfons]
Aaizel toxieity date may alse he requived.

Eleanor L. Long, K.M, e¢: JMCuminga 4 (4]
Fathiologint Taslrea f Foacaess
Toxicolozy Hranch/FTra barrins By, flleng/id 0%-0)-72
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