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Vth the Lover dose of the CED (30F of rut, lathal dove) the uf

3 transaminases were elevated in both dogs within LS hours and contimed to &

[ERE #
i retarm to nome3. The dog that sppeared to have retained Wo largest 2

oom it toe atte te Toews sims ars 7B
in this dog esd perakielod the OFT. The cholesterol was morsel or only al

righty stevated within ons week aftar the trastzant. There yas no effect i

on viet sae an + dase sane scbiviy. ha a Sigh ase 7
of tnis compound was administered (2/3 of the rat lethal dose) ail of the es

ensymen masirad were meskedly slavated within 2 to LS hours. The greatest 2

henges occuceed dn the GFF and TUTH. Thera vas io change in the plasms re

cholesterol. Both animale expired within LY hours after dooing, | “= po

Fw dom of 0h cfa0A tis oe SA

clevated values of all enzymes measured occurred within LB hours in one of the So

re mati erat wa msgta wr wn. + 2
aye. The plasma cholesterol vas normal or only sghtly elevated after after SE

ve weak, The other dag shoved fo effect fron the traatnent. Ab the higher YER

. dose (LSS of the rat lethal dose) of this compound.the more mssapiible dog SG

sgotn showed a rise dn OT and OFF during the first Ld hours md a vetura:td So

oe vithin rm vas, There wah & ALAS rise 1a APase nddnhwcpiased"SHOES

chclesteral. Sintlar, but less marked changes occurred intheSedo. pa

g The ylase activity vas lover than normal during the rene 8 esd =

rise 414 occur during the week following the exporars. mirawed athe %

on the Sion agerat Sts tine: WithinthonveekaS2per ShaHHEEER.Tl ©

o normal. 0 cyanrdder ©
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The blochasicel date have shown thet the three flucrocerbon }

Atspersing agmts affect the Liver. VeryhighdosesofART orthe Cid

that are Lothal or pear lethal for dogs, produce elevated plasua levels ho

of come activity indeutios of cellar dasiructdan. The digression 3
ofcholesterclseemstobepeculiartoAFT. Tha Oy dlepereingagent may

also affect the pancreas but this follows the liver lsjury.Tow doses of ¥

TT a aoe, meme e1}
APase and OFF sem bo be the most sensitive in datectisg on effoct from S11

Anes dispersing agents. Of these, the latter may be more usaful in that i

thors 15 a narrower range of normal values. Depraseed cholesterol levels i

ayba useful indatecting anexpomretoALT. “i

2. RATS :

heexperinemtsvithratsverecondustedwith onlyoneofthe 4

twee fluorocarbon dispersing sgents, AST, and vere divided into two parts. g

The first partves astudyofth biochemical changesinLiver tissue Mich 2B

might reflect functional impaiment) the‘seconddatwith the effects of &

157 on degenerating ox ropuaerating liver tsa. a

F 1. Piochesical Changes
Es

* Procedures Thirtyyoung albinorate(CHR-CD)weregiven asingle L

i oral dose, squivalantto 12 ng/kgof body weight, ofANTby stomach tube. Es

L. riztem toGatyetivesGayslater eightofthats weresacrificedexthet a

£ Liracecamtned for Mochantcal evidenceofaboormality. Asedis muber =

b 5ratrested control animlsdere eumined to establish a poral Feng of 4

£ lies.Zur-tba reriosn Blochemtoal measriments a rota ofthisagvandgrain,

i 4 a

E : 000026 dE
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Sixty to sixty-olght days after the single dose, a second group of 3

elght AST-trosted ate and eight controls vere sacrificed and the ese measure- i:

ants sade. At this tins, eemples of blood vers also taken for mesecresent &

of the passa alkaline phosphatase activity (sPase) md cholestercl conoon- <3

tration. Apprasinately 5 1/2 nonths after tho AMT trestamt the ressining is

entre vere critices. 4
Besults: The results of the bochexicel examination of tha lirers fa

ameme 4)
rn gape ater» sie cre dose of Af he principal changes 12 ha Mver, 50

i vamos ata cea re. se is =
increase tn alkalina phosphatase activity, mombolipids end 4 duce ise 4a By

Gaycogen, nen-proteln attrogen (FH), ad demcyribomscleto acid (NA). Onell we

nt atgaiicant increase in cxypn Consumption, Vater ed protetn ocrurred B=

and a slight but significant dacresse in respiratory quotdent (RQ), choline EE

oxidase and ribemciedc acid (RGA). AL other meeseresents vere in the hs

Cm, A
i Sixty days after the single dose, tho livers of the AHT-treated sR

i ets are Gill quite lange, although they were spparertly mo longer GrOWiRE el

: at tho accelerated rate. The growth depression as measured by live body “SE

| © however, was grester then charred previously. a

i The increase in phospholipid and decreas in giyoogen were still pe

} om most, outstanding change. Seal bub ofgaiticent decresses in Bl, TW wa

: 70 eget ocourral. The alialine sharphatese sas 0 Longer sige ARH

i aitfarent fron the controls, While the choline oxides hadsnarsy dpsties -

k alike the dogs these rate shoved po increase in plama slkalivecURRLENS ast

i and a rice ratherthan 3Fal in‘Plasma cholesterol. Ea 2 E

AppraxinatalyFiveand oesbaltcathyXiaihe REIS pl i =

th Livers vere SHI M14gly Larger fomnSn sige El z
IR 5 ARTERIES
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size of the Liver had decreased appreciably, Although small differmces

ere st411 charred between the control and treated aninals, all of these

rere within the range of normal for rats of this sge, sex md strain 83

astabliched by the untrested controle.

Ihe results intoete that the enlarged vers resulting from 8

single dose of ANT are biochemically as Well aa anatomically sonormai. Toe

rise in 0p consumption ov decrease in C0 productien snd BY reflect some

change in the metabolic behavior of the liver, for-theoe—ere—e-messure—st

Ahointogroted_moscticasthat goonin livingtama. The difference in

respiratory quotiant vas sll and after vo mouths greater voriation vas

sou in the AiT-trested grovp 8s mre of ihe animale spprosciad the moras

range.
Some individual onsyses were affected to u greater degree than

ihe RQ botween 15 apd 23 days. After tv months, hoverer, bro of the

nye sctivitias wero in the noreal rxvia, and the third vas actually

| more active than the controls. These chongos, together With the respiratory

changes in the tissue, suggest that sone mdificotion in the effect of LT

hed oncurred.
aLiver vasdeploted ofglycogenobboth tuo vaeksandtwo

| a 2min som soe mt ore Sm. on
4 na peplaced by ates snd protein iathesesly stagesofteLiversalisge-

a

= Tho.decrease 4 DHA and HRA probablyremiltedfrom 8decressein

sa donstty as themaber of sells in & piven amount of Liswiedocrannod.

SL mite agresviththe sberrvationthatthe surly emlargemctisdue

i! Etretpally to collslaryperteopty rather thin proliferation: After to =

Ls : g
ies 0p0043 8

Er oils : AS al
EELSo mntlieraat APetite
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eri the wn Lass 55Eren ese cnt. 4nd FEArsted ote a
suggesting either a decrease in the size of the cells or an tacresse in E

ritosts.
3

he romitn reporiad suem to Snticate that the Livers of rata &

atimdlated by a single oral dose of ART undergo slteration in their bio oF

chemical behavior and metabolism during the period of rapid growth, later, =

tet toe sev ooct sre 2
aberrations also cand to dissppesr. The greatest changes occur during the £

féret few weeks or month after the exposure. By the end of two ronths some %®

evidence of a roverasl of these effects is already apparent; between five a

and six months recovery of the orgen is virtuslly complete. vr

2. Regenerating and _Dogenerating Liver 3

Procedure: Regenerating Lover tissse vas induced by pertial LE

vepatactony (60-TOF) tn six ale rata fron the stock colony. Forty-eight 8

hours after the sperstion a single oral dose of ART, squivslent to 12 re/ks Ee

oe vemiomee  tantine Forces tos ees ha its LL
tm—

«a0 mepeated 3 sscond tine, reversing the procedure by performing the partis A

hopatectony forty-sight hours attar the dogs of AUT had bem administered. :T

Degenerating liver tiseus was induced chemically by administering, Sis

weitmeWimai
i 40 rats 1 hours after intubatingthem with 12 mg/kg of ANT. Animals hich hdbs

§ received anly carbon tetrachloride served as controls. fie i

i Besultsr The results are mumarizsd in Table b. Hepstastomr-ilend,. dis: Tk

} prodced in accelerated grovth of the Liver tare tos witidh wijeceint iy

i oe nearly o12 of the tiasorves Testorsd. The Dik,Rk ot £448 Spt ih -

F than innormal tissue. . Lat Jids i

3 ARE:gaised ja accslerated growthof Hho Hires soba | g

them tuice porsal size tav-wsksafter stapes Eien d 2

som nmHSeeER Pel
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4n DHA and glycogen as vell as an increase in APase and prospioliptd, These

7 changes occurred regargless of whether two-thirds of the liver was removed

before or after the dogo of AH, although thero vas somewhat less of an effect

: on the mclete acids, hospbolipide and APeas when bepatectory fotleved trout-

fi ent. wlth AB.
K This remsrkable growth of the liver even efter “wo-thirds of it has

gi been surgicslly removed, is quite imteresting. Apparently removal of mich of

{be affected tissue doss mot appreciably alter the wml grvith Tate of

at, pematntng, Prom nother pointofview, ANT wuld apesrt have an

b oven grestes stimlus an regenerating tissue, If one assumes thal the

E aunt, of ver emainizg after partial bepatectosy wus between k and § gars,

46 tncreased 2 to 3 01d within two Ueeks after hepatectaryy ebavt the sare

aooslersced growth thot occurred in normal tissue after trestrant ith MT.

The k or 5 grams of tissue remaining after partial bepatoctumy, however, had

Ancressed 5 or 6 fold when trotted with AMT.

Ope of the six rats dossd with carbon tetrachloride died oight

dye Later, but 411 six rate dosed with ANT prior to the carbon tetrachloride

ted within 8 hours. No analysis of the Liver was poceidle for all of the

animale were found dead and post-zortes chengea had begun. When eined

grossly, however, the Jivers vere massive in size (Lie. 30 to LO grams} and

+ yellow ta color probably from scute fatty intilizetion.

is! Plochemdcal mesmrwiants on the marviving carbon tetrachloride ats

i> shovedm0sppFeciable (iffereaces fromcoteslsasidefrensmellchangssin

Le : the mmeleda acids.
+;

. Tho bochemical. data. waggest that Whee tre FOIAILY QRARLLTS

77 utramees tn the atraciotAFT Pluordearbon BiepebstngwgenyonniteEnd

) . E

ie REtue } AQo0S0 wl 8

ions ons rienoc oes ds, ©
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dogs. Liver enlargement oncure tn Tats but. in dogs, hypocholestorolents 15
the most unusuol uding. Tt would be useful to investigate these in several i
other species —- nice, guinea pigs, rabbits. The combined effect of carbon 3
tetrachloride and AUT rey be of practical significance since mich mtiple <3
exposures coiid conceiahly be experienced by persomnel hmdling AT. i
Further stady of this problem is recomended. i
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TABLE 2 ’ +

3
PLASMA LEVELS OF BLOOD CONSTITUENTS AFTER hy

EXPOSURE 0 FLIOIOOAREON DISWIRSIIO AGES #

1. mr g
a AEE

After Cholesterol APase. arr oor um &dotase 4%. pom Bod: Units Units Umite Units mea i.Det Fetelute Dee Blt| o* 33 2.3 3s m0 ow 20 og
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| Supmary and Conclusion
pracsture

Single ooal 12 ma/ka doses of HH 3035 ware iver to threa(3) rats, uhich abenrentfor 14 divs 4nd so-rificel, This procedure vey aphepes wn bh Aerie LACH abort10 Sampare rosuiis Lith other Sispereing aris aetniterat ns Soariy ros
Qnteny

#83035 piven in single oral 12 nefke dosen produces no Sliniced signe of Soxierty.
Conclusion

## 3035 may be considered relatively harmless when adninistersd to rate in sinsleGrad dasan of 13 me/ks, havine protucet no eriment soma mister

Tuleof Liver Hesents
wt ve. — Liver we. Lev, , 102 = BR
po (0 1s Peiste: 53 os prt35 © 15 i
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