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1. 1denoe for the destruction of a mixture of yonsa
¢ bexsohlernaphtbaleves {f1006) fa the body . o .+, ¢ §

s. eoffeot of inersacing the sodium shleride ia the
ot wpon anizals receiving taxfo dnsor of 21006 . . . . 10

3. eTToet of high and low ealeiwms intakXe on Eninals
ing high concentrations of l’lm‘ e e s v e e e 10
4. sffect of injestions of xanthine oo mnirals ‘
1 ing high comcentrations of F1006 . ¢ . . . - ¢ . ¢ 1)
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k¢, 1937, W wors iafermed by 7. D, Bnith that sach § ounes dotile

of 3 soft &rink aight soatain 60 to YO ngn. of ehlarscsane. Thore was a0

pharmeologi

TORIOA 30 Delieve the sospormd would be irritating s toxie in

any way, and {berefors 1t was Sssided to d0se rats with 1t very Mearily, the
argunent belag that if they survived besvy €00sge without any evidance of
damags » verdist of 30 toxiefty might Ve givem and mmeh time saved. If, on the

otber hand, ¢

largs doses Jroved polsonous it would de Decssanry to reducs

dcsage until & mon-toxie level was resched. Tae firet of thess altersetiives

proved oarreo

from 162 o
deily ¥y s
attridutedle ¢
10 the 204 &

nernasc in ¢l
pathelogist in
doudly rewssr
lung sondition
this 2dd¢d han
chicrecenns ove

robadility pad

o = August 10, 1337. 20 «dult white rats rancing 4n weight
on. were sash fod 10 »on. of ehlorvocane in ) as. of olive o)
Thess mmilwnﬂtdmodtupnuym
They were sxmmined misroscepically from the S5th

sude,
b shlarscerne,
Y. Toe only somstant changs cbssrvsd wae 2 poscidle sligkt
b gramlarity of the sells of the liver sords, but the
ehargs folt this to be witdin norand limits, Tais finding fs
jag since meny of the aniwals devalopad o chroaie suppuretive
vary prcnl.cnt in boston stock rats at tlo tiro., Nt evon with
hnp thers wus ao svidence of dsmere and we thue conclude thnt
bn I sacrwous doeaps is an tj_urt material in the dody and in all"

08 tirourh the intestine unclanged.
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2. DIPEEL PHTRALATE

»

‘oparations. After eomsmltation §t was decided 3o feed eavily,
indisations of soxicivy te projest o.tnr sIperimsnts,

t3, = Septeader B0, 1937, 20 adult white rats ranging s weight
1 gn. wsre sash fod 0.0 mge. of dipheayl phtdelate suspended in
¥y stomch tube dally, The mnbmnls were from oaw gtosk and

tion remained slear of tde lwmg ecadition whish exizted iz tbe .
op. Durirg the pericd of sxperiment, Whieh lasted »”2 days,

ibe anirals gained wight. Zxuninstion of 8 xaiwmls k1lled

ing this period of tesi resulted as followe:

The crpans wers norml croosly, ond om xicroscopie uydntica the linr

alone ws gf 83dle intarost. The changed in the liver varied from thoes in

whiel the sclls of the liver gcords wurs almost normal, having oﬂ.y s clight
suelling and pramilarity of ithair cyloplasm, 40 those 1n whiek these chanpes
were pronowncel. 1In the latter therc was & modertte dacTee of vaevelizaut Son
enit a Tare hyaline doly. These alisrations it must be vtadcrstosd wors tle

tenult of veryjeerisia 4osags, since the sompourd was given by stossch tnle

and the animnl hed no ponpidbls vy of evolding it. Nefther the patiholonist

aor wyeslf wusisdble 0 conrider tham of spough monent. 10 causs uc to by

furiher sxperimszis,
I wa vonf{dent that with the ordinary :cmultun: BOCURPETY InG CrnYy

lecouering ao pibla harn could De Ame, evon 1f tbe conconirntion of

8iplbonyl phil te {n tlv leeQuor unr far nbove ihe 3 por eent fiswre riven

- ue by . X, Lally.
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S, CHIDHINATID DIFRLINL —~ COLTOMD #1860

T2is mtezial was furnished by the Monsanto Ohemieal Company. It wos
8814 to have a phlorine ecmtent of $8 per eeat, the hirheet ehlorise Cimare

of my teetod vy w duriag the past thres yours, 1t hed Been our
irpressics that: texicity and shlarine eontent followsd cme smother -elouly,
Wt this hes turped cut to be the sase for £1568.xxixtarEamNsstisy cxtth
axex Purtber disowmesion of this poiat will follow the description

“of the sxperimehtel obeervations mnd their resulis.

Ixperiwanty, — sugust 3, 1937, The scmpousd F1368 was aduinistored ¥y
fobalstion, the|teshnique deing thet deserided 1n the papcr eatitled Tve Problen
of Porsidln Systersie Erffeots from Certajs Chlerimated Mydrocarbons, Yourwal of
Industrial Fygiene, 1937, 1%, 28S. Yor the firsi sbservations 80 adult white

rzis were woed. | Tosy were sxpossd as followe:
Oroup 1. ~4 60 antwmls. hanutnro to vhiod the porpeund res Leated $6

invrofuce fum Jnu air line 140<190" C. averars copcentratien in air breathnd

by rets 0,59, per cudle meter, Averape dally exposure 10 hourc, 7The
sxperiment vos spntinued fer 119 dnys, enimls being scerifioed £t intesrval: for

puthologiesl ¢

-

nation and Tor the corbon tetrashleride and sleohol test
{see puper prnsLuly eitod),

TLo conditibes tunesidd mbovu ouuzod awni:;a end incivare 8f a':-.mnuruyv'
of tde liver cells. Iyuline inclucions varc rars, Idese thangss werc cuite
uniform In all adimals exzninmad al'ser tho 3lat day, dut wore mot eersrinly
procressive. The rats were very houlthi throughout the period and tharo wes an

‘Alrest unifors chin faweignt., The curbon totrachloride-glcohol tesi v

positive after [P drys, thich indientes thut though liver dimys wor appwreatly

LBkt s duiape of L b.ad bocn duno tha orpova., Thera vaa nw evidouce of
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rewved {ron

12 and 142
of the ljver
Tmmined in t
abeolutely no
Toese
of shlorinrete
tions of 0,87
the case of ¢
incidence of
sharneterictig
thercfors oond
Lhan 3465,
Croup L,

part of the body axseps she liver,
of 935 days 10 rats, epparently {n exesllert sondition, wors
he sxperinent and set aside for odeervations 'pét liver roew-}y.
eaaimals showed as sliaisal shanges of any sord, When sscrificed -
s after rwoTal from sxposure 1t wes chsarved thet s$he swelliag
115 bad d53appoxred, but the granular and hyalize mmtorial
1iver cells aad ded appercstly Doeome permmnent, There wag
progressios of damugs 2ficr rwvoval from exposure,
may be cosparsd with thoss produced in rats W gnhhun
21pbeny) §4488, edniaistered :a a sixtlar manner in oonsontra-
40 0.7S nma, per cubis reter ovar sirdler roriocds of time, 1
is eorpound the eonapiouous §iffersnee wus tle for greater
alinization of tle liver eslls, whish in our opinien wac the
lesion onueed by (4455 snd mixtures contalning it. One can

lude thet F1280 in ow concentretions ic dofinitely lotz toxle

b~ Aftsr 119 days, tbe low comcesiradice of F1288 baving proved

but slipatly
bresthed by

‘rminteined oo

cisonous, it wes decided to inersase the concsutrrtion in the afr
B4 rats then remining. Tompearature snd olher couditious \arc
in= the rirst 119 coyp, dut by the uce of 2 vijorisumt. . insteud

of ) tre averiso sorcerirrtion of 1268 in the nlr wun Yrourht to G0 wpu, pr'r

cubia rmier af] atir.

87 days.

Under the

!A"&l ::h

abanlutaly no

1o othwr or

o N

Brposure Lo thir vory high concentrrtion wns sontinued four

e extrrow conditione the snimils arain remaincd dn jecfort

FYon t-irrellori2e trd Wleoval tent van ronitive byt Ltlharu van

&

birer $ndicution of Jivar ducuce snd wo evitance of disturburvo

G o
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. rats wrre fed }] mixture of pents und Myrschloruayhthslencs {£100C), ¢ compoumed

hen as autopey at the sad of 87 days ~ 2o animls beé
experienced ja $otal umootmun-—thﬂmnuﬁc ovidsaoes of
abmorpality axy part, Om microscopie szamisstisn 20 orgam ebowed changes -
ezoept the lliver. The pumber of eells contatniag hysline and the mmouat of
kyulise ia ihe wella 13v0lved iversesed &uring this pericd of axpoemre to the
Righer tration of f1268. Thbo lyaline wes mast shundmnt in tbe portel rone
of the lobulg with very 1itils 1in the esntral area. Aftsr 42 Sayy of STPpOSTe
10 rats were aside and were sacrifised 73 days later, They wers i3 excelleat
oondition removed and 414 30t shangs. Urocesly, at sutopsy, thHey showed _
notding » N4 oo Ritrosoopis exmmivation the liver eells hed lost thelr
swelling but Fetaimed imcrensed granularity and hyalinue inclusicns,

The sxpoliments on inhelations of Bigh soncentrations of #1258 no;srmo
the oconclusiog that this compound {3 of low to:hi.tf as sompared with §4485 or
with chlorineted naphihalenes abeve éleﬂqu&th:lm. The gqueztifion as u-:h:
1268, the modt Righly chierisuied compound tected, proved Wit slightly harmful
cannot bo od with any definitoncss. It he» boen sugcosted that the

toﬂeﬂy of thees chlcrinited cowpounds, sven though of varied compositiun,
»oy dnpend.u »uui of the animnl to decceyose thew afler lodpmont in tde
tissuog, and that thins desamposition might #e ehovam by an incroass in the chlwhgo
i the urine i3 suitebly conducted feedin: oaperimentr, In mxporicwnts wpen this:
point we havs ghovn a &efinito increauo in the wrinisy chlorides when docz wnd

highly sajwri to tho liver snd eontaiuing 2,6 por comt of sklerine, but zl-ili.r

ohzorvelions e 30t besn mmdc xith any of the ehlerinuted dipherylc or allicd

comounda, It s Borever, be tlat whun ohout 65 yor sent chlorinaticn 18 rusched

1ho sulicioncous forred ero uitu stabln $n tha buly and co cwuce n pivinre of

&nze2o .
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1s scoslpeicn, f1248, ‘11 handled with ordinery jreeauiions as to vYentile-
tioa should b eatirely harmless to worbwes. While it eannot %e givon aa
sbeolutely sldaa B111 as o bealth, it 1s preferable to 4453 and J5400.

¢, JGCNRE OF CRIORDIATED DINMENYL AND OMLORDTD DIFHSNL
IBIZEINE -~ OOMIOUND #8480

This uu\uLu. wms Hrnished by She Moosanto Chemical Company end was said

_to bave a shlofine eontent of 0 per sent, being ia this respvot bolow fe46d wn

far delow 1069,
Experiments, — The iadalation tecimique was used as ia the care of £1E0D
wd 4469,
Auguet 2, 1937, 60 adult white rets were the subjeets. Tespcraturce to

AveTuge sonventration in eir dreathed by rats 0,000 mgm, per cubic mnier,

which the ooqi.-u wes hoated to introduce five 130 the nif pe 140-204° C.
Average Gaily ekposure 16 hours. The ‘experimsat lasted 119 duys. A eaririu
sumber of animals were sacrificed for pathologieal examjuustion, others wore .
used for tho ulbea telrachloride und alcohol tost, and utill otlerr scl tsifde

for odbservationy ss to roeon;y from possidle demape,

) In spits of the Faot thet tho soncestrctios im tho oir brouthed Ly tho riir
svereged ebout 1/6 that obieined at corporshls uqm::-.:w- s fron S0, LW ae
of thege snimeld dacmeo sick apéd 1oot weight towards the c¢bé of Ihe srowd mestd
of sxposure. Uhea killed, sush indivicuals showad groes sotiliny of ile liver
Wt 20 chanpes otw. orgeas. Om microscopie cx-nb;nﬂm sxclling of the
liver colls, & 4 grunularity and kreline dnelucionn Loprw mobwe) S 1 :h
¥ilird as sarly tha 15th day of exposvre. Thase shaniep obvicualy ceeurrvd

repidly. Rynlind doyosits wers naver us nunorous as witlh J1:60. /riwuls
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- whanever used,

-

Temoved for reqovery after Kl sad 119 days of axposurs &id not gafn murkedly

in weight, and died for ne obvicus amse. Uhen gxmmined at wmq e )
.mnuc of liver sells had sudeided, Dut abecrmal crexularity and ‘
hyalinizatsion ined,

Teodlsss tp sey the carbom tetrachleride asd aleokol test was positive

In view of; the feot that 0460 in sueh low somcesntraties proved so
des3nttely woxip, B0 Bigher soncenirations wre tested, 1t semm imperative
that whensver this eonpownd 15 weed $a industry, Great éare be taken 10 keep
concontrations iz the air at an e=tremoly low level, NXo liLertiler ezu be
tehen uIth 11, ¢s with Fi2Ge,

arasT - T
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whiol are of jaterest te those mapufacturing or using ehlorisatet Rytrossrioms.

[

n. BSSSP.mnmRATas

1a addition to thess tasts of oompounds, oertsin experiments wers done

Detalls s 10/thess sxperiments are of scurse availsble dut are aot inoludnd
ainse they ere not of ui-.u tadustrial intsrest,

i» Wis report

1.

1t das

.

ITIIRCE FIR 52 IESTUCTION OF A XIXTURE OF FAINTA AD

HEOOHLORHAPHTIALESS (F1008) IN 21X BODY

Yesn 8 uention a3 to Vhether the ehlerinated Nydroecrbons

'd.uoh have beo sxrmined by ocurselves and by others do hurm por se or whethcr
on their droakdowd ia the body with the lideration of sorw-~

toxsoity de

tuing hesmlul §o the liver., 4 ;u-u_u LT bed Loen obtuined Yy feoding

-

#1006 to ratc ¢nd &ors hich ware on & lov shioride diet with unifers

ezereticn of siloridus in tde uwrind. Then thess anirmls received the

shlorirmted hy¢roonrdon [f2006) the wrinary ehlorides rosv. Thic fudlestes

that the body
. 1t s provudle
would ¥ ot

findinss o \h
practically mo

resourses parmi

ertainly bus pousr to ‘deiach chlerine from this sugpound, wund.

thet the sane condition ia true for allisd toxic ecoepounds. It
ptersatins to sco thailter fnpestion of £1263 rocculir in shisler
1a the esza of this relutively nuo=tozie cviwoams there do

11tiing 02C of shlerins.

Lisd such tents.

flofther $ime nur our Sinencin)

-
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L mmwmanzmamnnunm
VPR AMBULS RECIIYDO XXI0 ICSIT OF 1008

Cn the

that chlorides might de fundmmentally asecessted with
toxisity, a

of 18 rets was fod & 2ov toxis 0ds of F1006 and compured

with a Sin{lgr grouy o1 120 smes Sosacs of F1006 plus & marked increcso in

shloride iat seoured by giving § se. per Xilogrm of body wmight of 4 per

sent Xal) solution daily,

o8 were found between She tue grovps, wnd it may b eonelwded
izerense secured tirouch tha diet does mot andarcs toexicity, -

t was doue in order to find out retiher increess in chloride
! ot westler might be harzful.

A particilar phanc of the probien, the poesidla anhancerent of typiesl

skin losions increncing shlerido iutaks, sanaot be decifed by wxjperixents

on fur-besy aaimels wisk mo sebooscus Zlemds. All tnt cap be satd at

the sccont 1s [that increcsed ocdloride intaks doss not increzse systmmic

toxsoivy.
S. | B YXFMST QF 2T ARD L0 CAUEIVS Liisox CF KDALY
DAL 150 L. TINS F 1000
It 10 wed]

| knocs thet & dist rick im caleink 15 rurkedly offeetive ix

provesting tho|scute yellos strophy of the liver produced ¥y earbon teira-

chlaride {The 2 tion and Yreab-ent of Curbor Tolrucklomide Iatexfectic,

’, ’. . Lrs '} :m»' . 3, m‘t. T'luD.. end 3. n- w"““' 3'..3., ’Ul’:"‘:&l

of (he ascrioan LeSiccl sesrojation, 1920, voluw N0, (v 345),

To diremer whultlor ccdehi dn the diov voule prowses tondkst Jivesy fume v
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shiorinated dyrocarbos, 30 adalt white rats were sleeed wpos o
bersemsst, starsh and lard, a scabination adequats Sor -m@m.
1a saleiwm. Jmether growp was given a dist somsisting of dog .
ohow, milk, letiuse and vggs, with added calefum lastate — a yatjon very high
6 were cxposed sisulisnscusly o fabalation &f high stoeentra-
» G2 average of 11,21 mga, por oubis mstar for 18 hours o day.
After 1§ dayw, 1F high salciuw 459t Tats were alive and 7 of the lom
saledum group. At nwnh animals wore killed for -szmimtion. Ia both
groups the liver was thor-l ;rauxy and afcroseopieally, sad in both groups
nh-h. dled l1iver damage. 1t was impossidble 10 eonsider that the high
caleiwn diet s in the leust dogree protestive. It sy, therefore, be
adding culefum $o the 450t of worksrs eithcr ia the form of

eocoluded ¢
e3irs xilk or| of ealsiiss Jactats will met prevest liver dmuaps.

¢.| T ZYRCT OF DUTCTICNS OF XANDINE O ANDALS
m»\m:o EIGH COCSIIUII0NS OF 1006

in 1937, R. G, Neale pudliided s drief peper (The Trotective Action of
Cortain Purined aganinot Liver Neerosis Produced by Carben Totrachlorfdc end
Chlorofurm. Dpfencs, 18Y7, volure 86, pece B3], He elnimod that rats
Injeeted with podiun xenthine becwas markedly renjsteat to oArbon totruehloride.
This sucgested|thet xonthine might dave 3 imilar proteciive powsr ovar liver ‘
drmace from the shlerinated kydrooarbons on exmiputics in this levoratory.

soordingly 58 sdult vhite ratr vors oaveed 10 abule 1008 in ecioentru-
tions nverocing 18 mem. por cudbie neter for 10 doure dallp. Ome prowp of
20 rets wag gJven 2O wer. of zanthinn sudcutanscusly evory other dey and 40 .
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acted and cee cammot o
- gyt ‘:-ot ey offiensy from Zaathine o1ther 4a the )revestica ~
m‘nw ‘ sense fue %o’ this shlorisated Myfrossrdon, sad ia - .
yrode same aopaiive result wuld be ssecmtersd 1a ) N
wEnsstion with

allied toxis gccpounds.
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