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Br. H.L. Richardson, Chief, Pathology Branch (SCe940)

Br, Elaenor S Lm .
¥athology Branch, Div. Pharmacology & Toxtcalogy (SCa940)

Peeonil (tetrachloreisophthalonitrile). Alse called BAC.2787.,

Dismond Shamrock Company
Painesville, GMe
(AF 25.202)

By initial veview of the antumsl toxieity dsts on Daconii was on January 31,
1965, This report concerns the confersmee on April 4 betwesn Py, BH,
Blackmore and L.D. Shott representiag Smsleton Laboratories, Ine, (which
performed the animal studies in question for Dismoed Shamrock Conpany) o

and Drg. 4.5, Rimm; M.E, RQMSM, BT, QMSQ and E,L, %
representing the Food sad Drug Admtnistwation (Pethology Branch, Diviston
of Fhaymacology and Toxiuology), and reports om additional feeding studies
on rats and dogs sad siides with mierascopic sections of Yddneys from rats
treated orally for 1 and 2 years which were left with me following the
m&fe&.‘mﬁ

At the conference, the Hazleton represeutatives told us that the formulae
tion to be put on the market (Dacontie2787 Techafcal or DAC Technlcal)
was baing used %n the animal tests currently in progrsss, vheress in the
older stulies s formuiation of Pacani1=2787 plus s blend af fupmarities
ohich I refor to as "OAC Mixture™) was used. |

Lomponent
letrachloroisophthatonitrile (PACe2787)

This 1s currently belng fed at levels of 0, &, 18, 20, 30, 46, and
60 ppm. I have previously reviewed the dota end exemined the _
slides of the enlmals Billed sfter 3 months, and reported on both
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In wy mewe of Jans 31, The slides submitted at this time wowe
from 14 animals (eppsrently Exom both sexas) on each lsvel which
had been kiilsd after soe year of trestmant. FHy exsslnstion of
these under the miqvestope confiveed the axistence of the lesion
Dr. Shatt hed demoustrated by microprojeetor st the conferense.
Vacuolation of the oytopless of the esils lining the pave vecta
of ths proximsl tehule, & lexion which fiest sppeaved in the
Swmonth enfwals st 20 powe in the walas but only & pom in the
femsles, first buceme spparent in these sections st 30 ppmg ot
this levsl 1% was seon In ouly 1/14 rabts snd was present in
slight degrae. At 40 ppw 1t was found in 6/14 end at 60 ppm in
8/1h, vanging in degres from wery slight to slight to smderate,
and the bigher degroes being sssopisted with slight foesl
karyolysis and dissolution of ¢ell membranss. While s few yate
from neerly il dossgs levels (including the controls) showad
some chronio nephritis (charscterized by glomerulsr hysiinizae
tion, tubnlar hyaliee deeplel degeneratiom, strophy, di1station,
regenevation, fibresls, and luminal esst formstion, sud intersti-
ttal lymphosytie fufiltration), there was no evidence of
correlation between the wepbritis sad the tubnlar vemmolstion.

1 reviaved the dute on both in my first memo. In 200.148 DAL
Mixture was fod st levels of 0, 1360, and 15000 ppmg is 200.154
1t was fod ot O and 300D voe. The slides submitted were from

& rots on O ppm, 6 on 1500, and 7 on 15000 in Project 200148,
and from 10 on O and 10 on 3000 in Profect 200s154. The lesions
vhich I found in the trested groups were simllsr to thoge
descrihad by the Havieton pathologist. They consistad of

(1) pgrtrophy of the lining epithelisi gollp of the para
reoka of the prowimel tubule sssoeiated with incrsamed Taminal
df ameter, vessltisg in an enlarged tubuls, (2) these changes
plus vacuolistion end hyperplasia of the tubular celis, resultioeg
in intrelustast stratificstion of cells, end (3) vecwistien
of the tubular epithellom wnsxcocisted with the othar changes,
The second sod thizd Jesions were not Iimited o the pers vects,
but seemed to be irregulerly distribuked through 211 portisns of
the canvoluted tubumles. Theme changes, sxisting elther singly
ar in association with esch other, wers seen im 3/7 st 13000 ppm
and 1/10 st 5000, snd avewaped slight to alight to moderate in .
dagres. (uwostionable wisimal chonges of a similar naturs wers
found at the lowest dose. Escept for 2 in Projest 200148 which
showed wery slight tubular epithelial cell vacunlekion, these
sltzeations wore abzent in the controls. These wvesults indleate
that the 3 specific lesions prescat in the test raks suat heave
vesaited from DAC NMisturs. Other changes nsted in the test
groups wure 8 poesible slight incresse in piguent, gnd varisble
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smounte of shvonic nephwitis. 4As the latter was alse promingnt
in the contyols (end presert 1n varieble degres in all of timt},
it could not be saeribed to trestment, although theve 414 seem
te be wore in the treated swimals with the specifie tubular
lesions than in these lacking them.

Ipphods. Groups of 3% swsles and 35 femsles recefved sither

Oy 230, 500, 750, or 1500 ppm for 4 months. Periedic bests
durtag 1ife consisted of body weighs, food conswaption,
hemogrems (hematocrit, hewoglobin, erythrooyte count, snd .
totel and differentisl loukoeyts eount), urinalvyais, snd sevum
snd uwrins codiun, potsselum, snd chlorides st and of the
axparisental partod ssrum protelinebrund lodine woe determined.
After the degonth pariod, 15 of cach zex per zroup were killed
and autepsfed. Histopsthologie cwemiantion was serformed an
all organs Zvom 5 of cneh sox fyom the contyol swd 250 ppm
levels, sod on the liver and kidney of the mmw nusbey fyom
wach of the other levels.

2. Zffecrs. f(u) Theve was slight deprossion of growth iu the

femnles ot 1500 and 750 ppm. (B) In comparisen with thoss

of the controls, the kidneys of the males at the high doge
were enlavgedy relative renal hypertrophy (imereased percentags
of bedy wolight) was noted is both sexes st the high dosme and

in the males st 750 ppm slsc. {¢) Fathology was 1imited

tey the kidesoys of the trested soimaiz. While those of the
sontrols were within normal limits, doseersisted alterstions
were found in all trested groups, varying in severity from
slight at 230 ppm to woderate at 1505, and appoering move
promiaent in males then in females. They consisted primarily
of swelling of the fubular spithelfal cells, tubmlar i lataticn,
regevaratbion, snd cast formation, with smailer amounte of
tubuler epithelisl cell vacuolation, degeneration, snd eytoe
plosmie deoplet formation. Thers wae ales somowher move
plgment in the tubuliar epithelium st the 2 upper dosse than

ia the sontrols.

Hathods, Young siult bssgles, & of sach sex PEY BYOUD VRIS

put on diets supplemented by 9, 60, or 120 ppst. Climieal
studies during 14fu bave constated of periodic bedy onfabt,
fosd consumption, hemstology (hemstoorit, hamsglobin,
edagulation time, evythracyte count, snd totsl und differentiel
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leukacyte count), bloed chemtstry (fusting glucose, ures
aitxogen, snd gevas glutemic pyruvic transsminase), amd
urlusiysis. After one year, 4 of each sex por growp weve
killed and aukapated, and the Itver, thyssid, snd Kdsays,
ensmined siorastopically. The remsining dogs are to be hept
ﬁﬁ m SV Iy 2t

2. Eifeste. (&) Clinlcsl changes fecluded death of onp highe
- doze dog due to accidental strangulstion, transient loss of

- welight in snother, snd reddening of the skin and roughening
of the fur (which fwproved somewhot efter orsl trastment with
& Estty acid) tn & others; e male contyol slss lost 0.7 ha.
(8) Urimary biifzabin wes stidly elevated st tha high dose.
(o) . Bonstis vecuslation was somevhet grecter ot 120 ppm than
at 60 or Bf the vatwolss weve considered o be Blysogen
Girieh 15 oot abnarmal), though there is no ivdfestion that

~speelal stalns wevn done to Mdeatify them more nosurately.
(&) The hidasve of the treatod msles st both levels ghowsd
a dosewyeloted shenge nok found in the controisy %.0.,
vesuolation of the epithelivm of the convolutsd tuboles n
the deep purtion of the cortex averaging woderate in degres
at the high dose smd slight ot the low. Thare was wore
venal plgment st both test levels than in the contrels, slso.

DISCUSRION AFMD SUMMANY

The now deta tend to confirm wy iuwpression, whick 1 believe i sharsd by
Huzleton Laboratories, Inc., that both the old (DA€ Hixtore} sud the
ney (DAC Technigoal, whith 1s to bs put on the market) fovemlstions of
Bacoull produce significsnt rensl pathology in both vats snd dogs. On
sxamination of the elides {rom the Zwyesr vats from buth chronie experie
mants now compieted (DAC Misture, Frojects 200148 and 2001543 snd frowm

rate killed after one year on the one mow in progress (DAC Teclmfosl,

Froject 200.205), I found lesions fdenticul to thoss described by Hssleton.
Ihe Zwyear vats (on the Mixture) showed styiking changes characterized

by hypertrophy snd dilstation of the conveluted tubules with hyperplasia
and sytoplasmic vacuslation of the lining epithelis! cells. This lesion
was not sesn i any control and wes different frow the chvonic uephritis
found in btoth contrel and treated gromps. It was present st both 15000
and 5000 ppm. There was evidence thet It might have baen present in
lesaer degres at 1500 ppm, nles, sud that it was ssscoloted with ingreanad
chronie aephritis, but becsuse of the high fancidence of the Tavtar ond

the small number of kidneys subwmitted for siitroscople study, it was
izposeible to be certain of sither. Though the other and mere striking
changes were uot found In vets given DAC Teohnienl {the msvket formalas
tiont for one year, they did show vacuolation of the eytoplasa of the
¢ells iintag the pars rocts of the proximal tubulo st doses as low as

30 ppm (this began to appesr after only 3 months), and a lesion similar

to thet seen after 2 years in Profects 200148 and 200136 was described
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. by Hasleton in "m;;s m for auiy & months ot somevhat bigher levels

zanglag from 1500 ppe down to 250 ppe fu Projact 200-198. These findings
stronaly suggest that siwtler savious pathology wey be found in the rets
_ gompleting the Zeyear pevind mmm&m ovde srperiment on the
new formulstion (Froject 200-203), and fndicate the wscessity for a
complete gross snd wiorescopic study of every snimal remsiuing on the
espevinent, parkicularly of the kidneys, but slsc of the other argans as
wsll. In the new 2eyesr dog esperiment (Project 200.206), vacuolation
of the comvplutad tubulsr epithelfun wes also seen, md at both levels
testad, 120 snd 60 ppm. As the findiag of similay renal pathology in
both dogs aud rats mekes the probability of such lasions cecurring in
wan sven more likely than 1If only eme of these species wore affectud,
2 thovoush study in both snimals is necassavy to determine the exact
nosoffect level, sssuming there i one. As the wew forsulation i
soramat differeue from the ome praviously tested snd the chiaf ingredient
in somsvhat bigher cencentratiom, it i= necesaary te study ths other
organs in ss wach detail as the Midneys.

200-206 in doge are similar %o those 1 made in my first memo, (1) AL
organs in all rots snd dogs murviving the Jeyaar experimental period end
of g1l those éym at any poriod {except the ones wmerkedly autolyzed)
should be exesined grossly esd sieroscopically. When I vequested o
complete workeup anly on cesteln ovgans in my firet memorsndum, I did
not kuow thet the forsulation had been chenged. (2) If vacuslstion

of the cytoslams of the vewal tubular celle proves o be aw prominent

in the Zeyear animals on these projects as in those previcusly studfed,
spectal statns should be done Lo sscertein thelr nature » vhether fatiy,
hydroplc, or othermise. (3) After sceing tha slides, I vas ot as
fupressed by the smount of pigment as I had been alter reading the
dencription of them, as it did not appesr o we £o be wore prominest in
treated than in control wats, with the possible excaption of the 2eyany
safmals fn Project 200-148. Howewer, if pigment should prove promisent
in the Zeyesr snimals in Projects 200205 snd 2004208, 1ts asturs should
be tovestigsted, )
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