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and conmscted to a large central extaust fan (see Pizurs 3)
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Inhslstion Txverimanta

Anizals. Uhite rats bave been employed torougtout. They permis
the use of a large umber of animals in & relat{vely small {nhalation
{nstallation. They tirive upc & diet 7er§ :i#ula: to man, and {n the
case of thesolchlorinated campounds {¢ ;a Possidls that diet may de
iery aign§ficanz. fin&lly, their norzal éharac?eriatics kave been
described 50 w»ll as to make the detecticn of abnormmliti{es dothx
easy and certain. -

Lsthod of Brposurs. The inbalation experizments wers carried ocut

in four larges air-tight wooden boxss, each capeble of holding ten

rat cages, sizs 22" T 22" X 14", in tw tiers of five ceges each., W:en
the expsricent was not in progress the doors were copened wids and 4te
cages kept i3 placs (ses Figwre 1), ‘ -

At the center of ons end of each box ~= the {zflow exd - air
wes {ntroduced thTough e pipe 7 izches in diamster (ses FigiTe 2). Each
box was equipped with an ‘indiv‘idual olact‘."ic blower whick blaw the air
tt>ough severzl feet of ?-anh pipe before entarizg tktes end of ths box.
An ofi {ice was placed in the pips line, and the flow of air in cudic

feet per mizute could be Tead off directly fraz calitrated flcw nastars.,

A damper placed at the sntrance of the pips into the bax was adjusted

i 1) aaaufo a wifcrm ddstriduticn of the atream of al> to the two tiers

. of cages.

At the opposits end of ths box —- the ouwtIlcw exd —- tle alr

from sach box vﬁa saxtausted tirough a 7-{nch pipe Fitted witl a daxTer

About 4 {nckes from the eztrance of tha 7-1lzch 7ipe (2% the
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Spocia..} designed ?II‘OI glass flasks (Fis\}ﬂ 4), 7 3/&" lozg 224 weey
a diazater of 1 1/27, were used to hold the beated waxes., Tiese £lasys
were mmde with a sids ar= and tude which extended to the botim. Trie
top of the flask was ground, and {a%to this fitted a axcrt tude 1 1/2" 12
length. This short tube was insertsd into m largs rubder storper wxich
fitted tightly into a hole cut out of the 7-inch pipe am the undar
side (ses Figure 2). The flask in turn was placed {n an electric hemter
rade to cover it campletely below the side arm and ground glass top.
Rubber tubing connected the side arm with a coxpressed air reservoir
and a gentle stream of ﬁir blowmn through ths helted wax kespt it in
motion and assuwred uniform hsating. Into each flaak was inserted a lozz
stexm cantigrade thermometer which was kept in place and could be read
at any time above the 7-inch pipe through which it passed (see Figure 2).
Approximately 2 gm. of pulverized &ERxr—mrrriroimxrorrsrrx
ot chlorinated diphenyl were placed in the hpbr.'izi_fzg-!:‘.:_x flux

and mel%tad in the elactric lheatar. Fresh saxmples were used every otler

collected sublizate was always removed frox the upper part of the flask

and a clean top used each day, Ha u:'pla 3 enr used rc.. poetobod t'-M
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two runs.

The flask plus the contants was cavefully weighed at the
bogim;in.g of the run and at the end, and the loss in weight used to
caloulate the average amount in & cubic meter of air per zizute as
determined by & series of flow reter readings., The figures oltaized .
were not absolute because of slight variations in the ai{r flcwizg
through the boxes and because of doposit.ion of material ca tlas ther=c=e-
ters and m tle inside surfaces of the bdax, but they checxad roll with

direct doeterminatims throush aix" u::plu.
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10:00 and 12:00 p.x=. a3 well as cn stariizg acd ato pi..s.

E

AN

Approximately me hour was allowed for ths wax

and ccme t0 & ccustant tamperature.

tightly closed, air dudbled through the flasks, aczd

This was ths beginning of ths exposurs pericd.
m the fans and the dampers in the ocutflow pipss, ths szount of

flowing through the bozes was adjusted axd an atte=t was mmde to keep

At that tims the dox docrs

By meens of tts

12 the flasks %5 zale

were

the blovers 4iurzed oz,

ttsostats

alr

the four doxes as uniform as possidble -- usually detwesn 155 a=d 175

cubic feset per minute..

Experimants

Exposurs to chlorizated diphenyl was bdegun @ ~suly 1, 1535 azd

csased on Novembsr 18 of ths sars year,

wesz 16 bours daily for 6 days a wesk.

The averags length of exposure

Each morning at about 9:00

exposure ceased, and between this time and 4:00 p.m. the rats were

cleanad, fod, weighed, etc.

In order to secure uniformis 7 of exposusse

ths cages were shifted on a regular achedule, aince wax concentratiozns

wers sonawhat highér at the {nflow end of t{xo Soxes.

Prelixizary runs

showed ttat once properly adjusted, wax concantraticcs in tle air

remained very uniform from day to day, but to inswrs absolute safety

readings of te.mperatu:o, air-rlov, otc. were mads ave-y nighst
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At diflarent

times during the course of the experinent tests fcr Iree chloride ware

used 10O doecxxpc;lition ooccurred.

Table )

mde but.nro unifornly nsgative and ashowed that under the tezperaturaes

ACM

Conditicns Maintained in Indalaticn Experizazt fram July 1 to liov. 18

CC34

Material

TazopertatiuTe Average Total lezsia average da
ecaceziTatica of ex7ixr."e exycsuoe
of air in bex

oc Me,/cull. Pa-za hours hours
Chlorinateq 41phenyl 155,175 Q.27 Mo 1,19 1856 16
Low 0,23
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Results of Intalaticn Experi-=ents

No adncrmalities were Foen at any time in the livizg rats, Tacd

and urine examinations vers made; there were no losses ia mweigas, azd
ons would have conasidered that the anizals wers perfectly scund, Sowever,
rats sacrificed after 6 weeks exposure ahowed sligtt liver damags, which
advanced during the next two mcathse The cbanges consisted {1 aligns to
moderate svelling of the liver cells, increased granularity, end mary
mitotic figurss, Eyaline inclusims were present and were iavariabdly
plentiful in anix=sls receiving chlorinated diphenyl by {zxalaticn or
by mouthe. . . .

Cne is foreed %o conclude from the experimﬁnta that an averags
concentration of $,37 mg. per cubic oster {nhaled 16 hours daily produces
definite llight\cbanges in the liver and in this organ alone. Thase
changes &sre resisted efficiently by the animals axd cause no dspraciation
of health, The situaticn is not Unlike that seen in factories nhars
acute yellow atroﬁhy of the liver has occurrsd. 1o ths cass of such
instances the patients have bean singled out {n soc=s wey or otler frem
large g=oups of fellow workmen wxho have been perfectly healily.

In considering the entire matter it seemad to us tiat the
chlorinated hyd:o-carbona./:fxtitffod in sufficient ccscentratics, mighs

cause a slight degzse of demage to the liver., This da=age i3 resisted

efficiently and causes no depreciation of health, but If the {cdividual

in question bappens to suffar same crdircary disease of the liver tkhas
conditicn is superimposed upcm & sudbstratum of {zjusy. Io acccrdance
with this hypothesis we determined that a dose of 0.73 cs. ©f cardon
tetrachlorids plus 0,75 co. of othyl alcohol per Kllegraa of rat was
enti{Tely non-toxic to ncrmal ani=als. when, howsver, his Qcse wus

given to animmls which bhad inhaled chlorinzted dipheayl as Ltas desa

described in this experimsnt, tha result was acute yellem atropiy
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of tke liver. I¢ would seem tbareforlo that {nhalation of & coaceztratian
of chlorinated d{phenyl in ths ranzer I bave deac.ribod is capabdls o
producing a condition vhich may be dangerous to ths {ndf{vidual {zkal(-
though of 1tself no visible harm will be dcae.

dnimals removed from exposwe to chlorizated dipbe:yl after two
oonths {ntalatica and givm two meaths for recovery still shored livar
charces when killed and examined, so that it is evideat the alterasicas

rcduced by this hydro-carbon ars persistent and individuals who tave

been caused trouble by 4t should bs rezoved campletely azd for a lozg %ims.

The Intalaticn of a sa-swrhst hizher comcentraticn of ’ *
chlorinated dipteny] over an 8 hour davy
The circumstances attending this experiment are givez in Tadlls 2.
Tadble 2
v : Average
Yatarial Tezperature cctcsatratica Total langih  Average
. of air {n dex el expesuTs daily ex;
°
o Mz,/cu.=. Panze Hours Four:
Crlcrinated diphenyl 152-174 0.83 High 3.23 820 8
’ Lo 0.C3

Again BO rats wero used in thi{s exparimsnt., lczs al any tizs stowed ile
slightaat evidence of illnass. licrcecopic examinaticzs, Lowever, slowed a
dogToe of changoe vory comparable to that foumd {n ths 16 hour axgerimszts which

tave boen descrided and tlhs carbon totrachlcride test mas uniformly Zatal.

Caneral Simmmrvy.

From thsse experiments we ars farced to ccncluds that ¢cxzem

evizms !
chlorizated diphenyl {in workroama should zot te allcued to rise atove C.5 =gz,
poT cublioc motar of alr. Tiils camcemmtratica L8 readily cbtaized by careful
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hooding. It is in our opinicn safse for worksen vio would ot de e
sith the absoluts steadiness characteristic of our experizenta ci rats
and such a concentration limit would prodadly do aray witld the troudblesoos
skin lssions waich bavs been ths particular cause fcr worTy 12 regard
to these cormpounds in the past. T

In additicn to the inhalaticn experiments maly feeding experinents
wers dons 11th/é§3tgin:tod diphenyl. The general changes in the liver

vere ths same a3 thoss already descrided. ilo diarThea or gastro-intastinal

aspects seensd 1o be preseant.
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