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The to x ie o lo g le a l  txp t r in c a ta  oa th ia  p ro b ità  o tro  c o r r i»  

o u t by D r. J* B* Toulgar «»ad Dr. A* J» T lea iag  oí tha Deporta« 

o í  T dxicology and tha p a to lo g ic a !  s t u d i t i  e t r a  mudo by D r. H. 

Head, J r*  o í  th a  B ap srtsaa t o í Pathology o í  tha  B a s ta li Vaborr 

The a t t i  r i a l  vus i n r i s  t ifa , t  od w itb  o r a i  s d a ia is t ro t le a  t ;

r« - t i ,  a p p l ic a t io n  to  thè s t i a  o í  r a t a ,  and i a  in h a la t lo a  ta p i
«

a c a t i*  The l o t t a r  o t r i  p la n a t i  l a  auch a vay s s  to  approach 

c lo s e ly  s i  p o s s ib le  thè  a c tu a l  c o a d it io a s  o ae o u a ttr td  i a  thè 

o f  t h i s  m a te r ia l  i a  transform ara* in  o r d t r  to  t r a in a ta  th è  ss
9

haxard  «h ieh  aay b t  tn co u n ta rtd  in  i t i  uae i o r  th is  purpost»  

co ap ariso a*  a d d i t io a u l  t e s t i  « e re  sane  r tg trù x . th« to x ic  e f i  

i r ò  a in h ¿ I c t i c a  o í  Tapora f r o a  Pyranoi and Ira n a fo ra e r  O li ( 

inghouse)*  Za td d i t i o a ,  s  method v a i  eorked  ou t io r  th è  d e t 

m in a tio n  o í  Z a e rte e a  i a  a ir*
t

T T fie t  o f  Ora? srtiiTii i t r u t l o n »

Za o r d i r  to  determ ine th è  m in ia s i f i - t a l  c o n o e n tra tlo a  

Z n e rteen  f o r  r a t i ,  100 a o io a l i  t e r «  g i r e n  by stoa&ch tube s

d o s e l  o f  Znerteen. n i indicuttd in thè tuble* 773790
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a n inuli 
treuted

Ho. oí dead Time of d̂ euth Per c e r  
n o r i a l -

1*0-1.49 k6 5 4 4f vithin 5 days 19.:
1*5-1*99 24 9 6 * « 2 1 07.
t*0-t*49 10 5 2 4 ■ 2 1 20.

.1*5-2*99 UQ 10 9 4 » .  2 « 50.
» n 20 1 2 15 * ■ 2 1 75.
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' In  th is « ,  u t l a  sub sequent experim ents, a l l  ru t«  shoved 

signs o r discom fort ln a e d la ts ly  fo llow ing  the  ad m in is tra tio n , 

l a t e r  they bectne depressed end re fu te d , f re q u e n tly , r a t e r  

and food} n t h  in  * fee  hours they bee to e  week end stupe ro u t ,  . 

•a  th a t  they were f in a l ly  unable to  r i t e *  then  th is  s tag e  *•* 

reached they in v a ria b ly  died« One 01* th e se  r a ts  was found to  

su ffo r  from albu&i&nrlm, one devtloped  t r e a o r s  of the head -nd 

fo re - lim b s , and one shoved sever* hem orrhages fro a  the i n t t i t i  

n a l t r a c t«  The ta b le  In d ic a te s  th a t  w ith  o r a l  a d m in is tra tio n  

the  minimal f a t a l  dose o f Z&erteen f o r  r a t s ,  which k i l l s  71 p«- * s. " #
cen t o f th e  anim als v i th ln  o days, l a  5«0 to  ¿«49 cc . per k ilc

gran body »eight«* . . —~

Upon p a th o lo g ic a l exam ination o f  £0 o f  th ese  a u l a - l s ,  th<

th a t  hod d ie !  spontaneously  shored co n g e s tio n  of th e  luaKS_» *

t a s  combined v i th  edeaa una heaorrhu*e In  se v e ra l in s tan ces«

o f the  anim als had n o t t le d  g r »7 o r yellow  l iv e r*  und i n  th re e

In s ta n c e s  th e re  vas a d i f fu s e  p a l lo r  v l t h  « d e r a t e  yellow ness

In  5 o u t o f 6 anim als s tu d ie d  m ic ro sc o p ic a lly  th e  l i v e r  shore • «
narked and r a th e r  e x te n s iv e  h y a lin e  n e c r o s is  i n  th e  c e n t r a l  ; 

o f th e  lo b u le s ;  th e  l i v e r  c e l l s  In  t h i s  a re a  re v e a le d  f u t t y  < 

g e n e ra tio n  o f th e  cy toplasm ; and in  1 an im als  th a t  d ied  5 i  &: 

54 hours a f t e r  th e  tre a tm e n t th e se  c e l l s  c o n ta in ed  in c re a se d  

, numbers o f a i t o t i c  f ig u re s«  In  th e  m a jo r i ty  o f  the  an im als  1 

mucosa o f th e  i n t e s t in e  mas co n g ested  one: th e  f e c a l  c - t e r i a l  

th e  l n t e s t i s e e  co n ta in e d ’ o ld  b lo o d ; and in  one in s ta n c e  i r e s  

blood »as found in  th e  low er t h i r d  o f  th e  i l e u n ,  lo v e r  cu loe



»

and alcool*« t i  ero «copi Daily thè « te u e h  of ti© aa ln a ls
i

p re sen tad  ty p ie a l  fcemorrhàfic erosione o f thè Bicoaa; maothe? 

sho»ed heoarrfaasic a r a ta  in  thè  s i c  osa; and in  thè re sa in in s  • 

anim ala p o a ta o r tsa  chancas ¿ id  mot a l lo «  an exaet ln T » s t lx * t iam
In  o rd tr  to  fo l lo «  up thè te n ie  e f f s e t  o f In a rtaan  on thè 

l iv e r ,"  a 20 « t i t a  r a ta  v is  t r e i t e d  in  thè s is e  v ty  « i

s in g le  o ra i  doses o f  1«15 to  1«20 ce* per fcilotram body Teigfct 

S iz  o f  th ese  « e re  fc ille d  5 , 8 , and 11* day a , re sp e c tlv e ly , a f te  

th è  ad n ln le tr& tien *

Upoa p - th o lo g ic a l  e z a s in a tio n  i t  «aa found th u t  ta o  of t  

6 a n ís a la  fc ille d  a f t e r  Z days )wd bloody m a te ria l*  in  t h e i r  

s to n a c h i tnd  in  50 p e r  c e n t o f theae  anim ala th è  l i v e r  v:aa 

a l i c h t ly  yellovr i n  c o lo r  anc the l i v e r  c e l la  «ore la r c e  and < 

ta in e d 'n u a e ro u a  n i to a e s  and o c c a s io n a l i /  th e re  «va n e c ro a ia  ■ 

c e l l a  im aed ia tc ìy  a to u t  th è  c e n tr a l  v a in a . A n isá is  k i l l e d  a 

8 days p.reaented a s i i  t h t  e n l i r c w e n t  o f th è  l i v e r  t i t h  a qv 

t io n a b le  y e l lo c is h  c o lo r ,  thè  live*/ c e l l a  c e re  l a r c e ,  th o se  

th è  c e n t r a i  T eina c e re  darle, and o c c a a ie n n lly  th e re  «as sos*, 

f s t t y  d eg en e ro tlo n  o f  thes»e c e lla «  F.ats I d l l e d  a f t e r  11 d i 

shoced no im portano c ro s s  p itho locy«  L iic ro a c o n ic tlly , a l l  

t io n s  shoved u s l i c k t  s r e l l in g  o f th è  l i v e r  c e l la  r i t h  occ t 

▼ acuolixation  o: th e  cy to p lisn «  Ko o th e r  organa sho red  pat 

changea r e fe  r a t i  e to  th è  ex.:oaure« #

In  o rc e r  to  s tu d y  tho  e f f e c t  o f  rc-igL tsd o r s i  td n in ls :  

o f In e r te e n ,  Z tro u p e  o f  10 r a te  e tc h  a c r e  t r e a te e  i n  th e  

i a t  wayi 773792
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Zb* f i r s t  (re ap  n e i l T i d  f re a  0.S4. to  0»M cc . p«r n-ti*

fo r £ eoasoeutlT* dors, la s* of tb*o di*d oad 6 «or* k ille d
• •

a f t e r  t i l t  3 rd  tre a ta m a t f o r  pa tho log ica l exam ination.

secood ¿roup m s  fod  dost»  from 0*63 to  0*83 c e . par k ilo *
*

Tva d i td  fo llo w in g  th e  te d  dost and ft vere  k i l le d  fo r  autopsy 

a f t e r  t i l t  3rd  ad m in is tra tio n *  In  the th i r d  ¿roup tb s  d o s ts  

ranged i ro n  1*C3 to  1*78 cc* per k ilo*  Oat r u t  d i td  a f t t r  tba 

l i t ,  t b r t e  a f t t r  tb a  a d ,  and fo u r a f te r  th e  3rd tre a tm e n t, a r  

th e  rem ain ia3 anim als ta r o  k i l l t d  fou r days a f t e r  th e  3 rd t r s -  

aeat*

Upon p a th o lo g ica l*  ex*aln ;.tion  th e  l iT e r i  o f th e  r a t s  o f

f i r s t  ¿roup appeared  somewhat l ig h te r  than u su a l and one sho*

la rg e  y e l lo t  a re a s ;  th e re  was s d if fu s e  m ild s p e l l in g  o f th e

liY c r c e l l s  r . i th  tone  p o ly eh ro cas ia ; o ccas io n a lly  tic. c e l l s  :

soac v a n u o ltr  ch-Jiges oi th e  c y to p la sa , b u t in  g en e ra l th e s e

ch sc^ rs  were s o t  very  severe*  In  4 r i t s  of th e  t h i r d  ¿roup *• *
d ied  a f t e r  3 tre a tm e n ts  th e  stoaaebs vere  d i la te d  w ith  food 

in  t r a  o f th e se  th e r e  t a s  a ls o  some o ld  b lood  p re s e n t .  U ier 

s c a p ic a l ly ,  one r a t  h a s  s n a i l  inflam m atory u lc e r s  i n  th e  fo r  

stomach and a n o th e r  sh o red  hem orrhagic e ro s io n s  o f  th e  py lo : 

/ i l l  shored  soac hyperem ia o:* th e  l i v e r  and ii> one r a t  t h i s  t 

o f n o t t le d  ap p earan ce . M ic ro sc o p ic a lly  t*. 0 ru ta  shoved sweJ 

o f th e  l i v e r  c o l l s  v i t h  f a t t y  d eg e n e ra tio n  #o f ta o sc  i n  th e  

p a r ts  of the  l i v e r  lo b u le s*  T to o th e r s  p re sen ted  c e n tr a l  n 

o f th e  l i v e r  c e l l s  a l t h  h y p e rp la s ia  c;* th a  e n c o th e l ia l  c e l l  

th e se  a r e a s ,  one shoving  i n  a d d i t io n ,  numerous m ito tic  f l g t
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the  l l r e r  ce lia*  Of í  ru ta  th le h  aere U l le d  < daya fo llo T ia ;  

th e  Srd n l s tn ia t r e t lo n ,  x i  h&d a w . 11 aoorunt of b lood  l a  thv 

¿ e s t r íe  coatent*  * Xht l l r c r a  o r b a th  a r la s l s  *p:e«red « a d e ra t  

•n la r je d  and a le ro e c a p ie a lly  th e re  va* a ( i n i r k U t K  e v e l l ln s  

or  tb*> l l r e r  c e l i a  e i t h  so te  polychro& aslt» Ono r - l  a u f re re d  

fro o  ü f a i r ly  ¿ e n tr e l  re c u o lá r  degeneratlon  o f the l i e e r  c e l l  

and eao ther p roaeated  T acuoler c h u c e a  ln  th e  c e n tr a l  p t r t  o: 

th e  lobulea«

£n o rd e r to  coapare the  to x ic  e f fe c ta  o f Z& erteea v i t h  

tr lch lo ro b en sen e  and t th y l» te tra -p e n ta -c b lo ro b e n se n e ,  a  ¿ ro u  

of- 10 ra ta  wls c l T*Q d a i ly  docta o f t r l  eh lorobentene ra n g in g

frosi 0«S6 to  0 »SS ce* p e r h i lo  body írelght* One d ied  n f t e r* * * *
I s t ,  fon? n f t e r  th e  la d  lxiú Toar e f t e r  th e  Srd a f c l n l a t r a t l c

«

t h t  r t k l n l n s  r a t  t a s  h l l l e d  4 days f ^ i l o - i n :  the  Crd m d  1 ; 

tres-toent*

I t  a p p ta rs , th e r e f o r e ,  thi*t d n ily  doscj o f 0*36 to  0 .5  
per h i lo  of tr lc h lo ro b e n se n e  h l l l e d  SC p er c e n t o í t h t  i-nln 

c i t h  2 co ses, eherc& s i t r a a  ío u n i th¿ .t clases o f 0*61  t a  1 « 

p e r  h i lo  o f e th y l- te tru -rs c a tt-c y .lo ro b e rg e n e . t lT c n  l n  th e  : 

ouy, h l l l e d  only  12 p e r  c e n t ,  t a l  Xnerteer. ln  ¿o sc 3 o f  l . h l  

1 . 7C cc . per h i l o ,  £ tveu  ln  th e  sene * cy , c i l l c d  £0 p e r  cor 

tfcn ra ts*

■ Upon p c .th o lo g lea l e x a n la n tló n , c n i s a l s  r.l.ich  v e r o  t r e  

r l t h  t r lc h lo ro te n s e n & t:iu  v h ich  d ic -1 a -ontciicously sho^-ed 

pnsslTc congestión  o f  th e  lu n es  and th e  l lT e r ;  th s  s to n u ch

i M« **t*!t.ended v l t h  food ; l n  fo u r  soae  b lood  t a s  p r« s e n t  1
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( a s t r i e  c o n t n t s  and la, one i n s u a c i  in e r t  va* 4 haaarrhagic 

• r a t io n  o r the  mieosa* Za t r o  r a ta  m e l iv e r  shoved I r re g u la r  

n o tt lln d *  L iv e r se c tio n s  of a l l  u a ln a ls  shored n ec ro sis  of 

th e  l i v e r  c e l l*  around the  c e n tr a l  veins and those in  the out; 

p a r ts  shoved v acu o la r degeneration« In  r a ts  vhleh died S to  

4 days a f t e r  th e  f i r s t  t r e . t n e a t  th e re  «as soae e n d o th e lia l 

h y p e rp la s ia  In  th e  a rea s  of n e c ro t ic  l i v e r  c e lls*  One 

p resen ted  an ln e re a so  In  the  nuaber o f a l t o t l c  f ig u re s  In  the 

l i v e r  c e lls *

Of th e  7 r a t s  t r e a te d  v l t h  e th y l- tq tr t -o e n tL  eh lorobeset

th e  one vh leh  d ied  spontaneously  a f t e r  tho Zrd dose showod cc

¿ c a tio n  and h sao rrh ag es  o f th e  lu n g s , g en e ra lised  p ass iv e  cc: 
• •

g ea tlo n  o f th e  sp le e n , bone a a r r o r  ana o th e r v is c e ra , c is ten - 

s to n sch , and a o d e ra te  yellow  a o t t l i a «  o f the  l i v e r ,  th e  l iv e  

c e i l s  be ing  n l ld ly  sv o lle n  and shoving f in e  vacuolar decener 

The a n ls a ls  which were k i l l e d  s h o ts !  only a v ie s t ic a a b le  ee l 

s e n t  o f  the- l i v e r  and kidney anu u s l i g h t  sw elling  o f the  11 

c e l l s  T .lth o c c a s io n a l v ac u o la r d e g e n e ra tio n , L ich changes 

e z tre n e ly  s l id *

I t  appears* th e r r f a r c .  t i .a t  In e r te e ;i  l z  eo n r 'lccrab lv  1 

t j r l c  than trlch lo ro b t?n een c . t h e ' Tut s i  dose ’.1 th  o r  

hd.sialstv>:tloR> k l l l i n r  73 p e r c e n t o r the  a r .lc a ls . b r in e  1: 

S»0 cc« i a r  k i lo  T i-t:’ T heresa e th Y l- ty tra -c e n ta -c h lo ro h c n s e  

does n o t i.jiic. r  to  be ne«-rly es  to x ic  r i t h  o rn l tr is in l  i r t r i t  

The nstho lo*-lc:.l chan re  a observed a f t e r  o ra l  L d ^ -ln is tra tlo r 

In e r te c a  aoc*e‘ r  to  he f a i r l y  c o n s i s t e n t  and obvious.* L a r r t
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«Me* i m  la  or a » n ,  cam» r - | 'n Tl

gaB.f 9ti"« th« Tlieiw. ««««!▼« iwwtKttin af t w

U t »p »It* n»epo«ia fcrwad th> rtla«. a M  ta«Uy. B l e w « « '  

af tt« m t r t e  «uoo»«. rebi»thii da»»s caua« « ltM *  ‘

»*1̂ .« <»«▼» t»atrlc Irritation end feooitle flgteaor^tloa Tltfa 

of rceenoratlan. th« lattar It flocldedly »arc utrjeod 

» f t« r  «tabt-dara. tni eftcr «loro dart no doflnltQ llror 

^*t*alag-r »cr b* srosent. It ihrald alio be tainted out 

b<b «h  l«rte doact atj«8.r to bp aare lnHirlaua' timn «neb doiei 
In fraction».

p r fe e t  of ¿ J t l l c a t l n n  ta  tb e  Bteta.

lea a bite* rets **r* treated dally with an explication oi
0

about 0*5 ee. or Inerteeu to the shored skin of the back, P«-
*

cau tio n s  being  tak en  to  pri-Tent e b s o r / t io n  th rough  th e  g a s tro ­

i n t e s t i n a l  t r a c t  by l ic k in g  u id  by in h a la tio n *  A ll r a ta  l o s t  

r s ig h t  during  th r  experim ent b u t they shoved no to x ic  si<pis 

t s id e  f ro a  a s l i g h t  r e s t le s s n e s s  e t  th e  beg in n in g  o f  th e  ex­

p erim en t. At th e  s i t e  o f  th e  a c n in i s t r a t io n  th e  sk in  became 

d ry , th ickened  and sc a le d  t i t h o u t  tn y  f i s s u r e s  b e in g  formed* 

S im ila r re a c t io n s  itere observed on th e  h un tn  sk in  e s p e c ia l ly  

on th e  hands, chaeks and fo rehead*  OnG u; th e  r a t s  c lo u  a f t  

11, and th re e  a f t e r  15 tr e a tm e n ts ,  tl»e r e u t in in g  be ing  k i l l c  

la  hours a f t e r  th e  lfc th  a p p l ic a t io n .

Upon p a th o lo g ic a l  exam ination  th e  l i v e r  o f  a l l  a a la a l t  

vas found to  be dark  gray b ra ts i  i n  c o lo r  t r i th  n o t i l in g  on tl
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■urfees* In those rats *hieh died epoatsaeously there vue 

fotty deeeserstiOB or the liver cells *lth necrosis or those 

•round the eentrsl veins and in iminuls killed tt the end oi 

the oxporlacnt there ves c sild svelllac of the liver cells 

with occasional vacuolar decener^ti-n is aoee. Kieroscopicslli 

the skin r.t the site of applicetioa of 4 rets shooed hyperker»' 
tlaisetioa eith oeeasiocuj. blister foraation, one shove

perifolliculitis, one ^rperplesie v* the eoitheliua rsxher tha 

hyperkerstiniutios, and in 2 rets there- was e sild fibrobler- 
proliferatlon vith soae round ceil infiltration in the uadsrl: 

connective tissue*
m

I t  assf& ra, th e re fo re  « t h s t  th e  c o n ta c t of In e r te e n  » l t ‘ 

th e  »kin doe5_n3t only errase locr.l re a c tio n s  such ns d rv n ess . 

thlcbeninsL uv»i pesllng  of th e  ek la . bu t a lso  g y s tc a le  e f f e c t  

as Ind lcfitad  b r_ th r  In ju r io u s  e f f e c t  on th e  l l T e r *

»
h fft-c t o f  In h f.la tlan  o f  T coo rs»

l a  e ru lu k tin c  the  to x ic  e f fe c to  o f in h a la t io n  o f  Tk?o:

l ib e r a te d  f r o s  I n e r t-ea u t d e r a t e d  te n p e rn tu rc s»  u t tu e p ts

r e r c  antic to  reproduce c o n d itio n s  &oru s e re rc  th tn  vou ld  be4 «

s e t  i n  th e  o re rh c k t in j  o f  a t r u n s f  o rner#  l a  th e se  e n té r in e  

rk ts  isere exposed i n  u U n i t e d  ¿pace o f  ¿.bout I  cu b ic  fo o t  

c a p ac ity  to  the Ti.poro o f  th e  b o i l in g  m a te r ia l  tfh ich  en tu rr 

d i r e c t ly  in to  the  chuober th rough  n h o le  in  th e  bo ttom . I: 

each experim ent h r u t s  * c r*  exposed on ho to  G6 o ccasio n s  

a0 s a n u te s , t« ic c  ch*lly# to  v ap o rs  f r o s  X n erteea , P y ran o l,

773797
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Transform er O il (Teetiagfaouse)* D arlas th is  H ju  t^gy glowed 

i r r i t a t i o n  o f t h t  s h in , which appeared to  b# most marfced on 

those  p a r ts  o f tb s  body n o t p ro tec ted  by b i i r ,  sau which per­

s i s te d  fo r  some t in «  a f t e r  th e  exposure* Pyranol appeared to  

p roduct tb s  a o s t  o f f s e t  i n  th i s  re s p e c t ,  follow ed by X aerteen 

aad Transform er O il ,  i n  th s  order given* Xu opposition  to  t h t

k  r a t s  sxpossd to  P yrano l and Transform er O il ,  3 out o f 6 r e t s
•

exposed to  X aerteen l o s t  w eigh t, b u t no o th o r to x ic  s lg n i se re  

observed* I t  i s  q u i te  p o s s ib le  th a t  r s t s  exposed in  t h i s  wa7  

absorbed son* to x ic  m a te r ia l  through the  g a s t r o - in te s t in a l  t r  

by l ic h in g  th e  f u r  d u ring  o r  a f t e r  th e  exposure since the  s a t  

r i a l  had a tendency to  condense on th e  w a lls  o f  th e  chamber a 

on th e  su rfa c e  o f  tht* a a la a ls *  The nax isu a  co n cen tra tio n  o f 

I n e r t te n  to  -h ic h  th e se  r a t s  to r e  exposed was det*:r-incu as ; 

0 ,5  b j * p e r  l i t e r  o f a i r #

Upon p a th o lo g ic a l  e x a n in a tio n  o f r u ts  exposed in  th i s  

on 14 , 25 and CG o cc as io n s  to  In e r te e n , no a e f ln i t e  p a th o lo t- 

s ig n s  could  ho observed  i n  th e  l i v e r  o r  o th e r  o rg -ns which c 

be r e f e r r e d  to  thu exposure*

Two r a t s  t r e a te d  w ith  41 exposure;. to  th e  vapors o f ? 

shoved no d e f in i t e  c e l l u l a r  changes i n  th e  liv e r*  wlthough 1 

a n ia a l  th e re  was an  in c re a s e d  number oi m i to t ic  f ig u re s  in  

l i v e r  c e l ls *  *

Two r o ts  exposes ou +4 w acasiuns tu  th e  vapors o f  Tri 

f o r o t r  O il ( tc s t ln g h o u s e )  showed uo d e f i n i t e  p a th o lo g ic a l 

changes o f  the i n t e r n a l  organs*
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Za o r ttr  to  «tuûjr t&t i f f i e t i  o f jSBSlBm jU SSG USj 
10 rota v*rt e hour* d illy  œ  b Oaf a a »««a fo r  80

'Oafa to  eoaeoBtratloaa o f 0*08 i ( .  to 0.08 me. o f L a ir t» «« ■

p er l i t e r  of * lr*  they ehored no to z le  ao r p a th o lo g ies! s ig n s  

re fe ra b le  to  the exposure; th e re  se ra  bo d e f in i te  changes o r  

th e  rod blood corpuscles o r  th e  b u j(¿ la b ia «  She animal* a e re  

h i l le d  S days a f t e r  £0 exposures*
* *

Tt appear« . .therefore*  th a t  n e i th e r  freq u en tly  rq p ta te d  

sh o rt exposures .fo r  fcO g ln u te s  each to  co n cen tra tio n s o f 0 ^  u: 

o f Tnerteen p er l i t e r  a i r ,  nor continued exposure to  co n cen tra  

t ie n s  o f OoQS to  _Qi,09 sr«  pgr l i t e r  a i r  ccuse a defin ite*  to x ic  

e f fe c t .o n  th e  l l T t r *

O e te rs in a tlo n  o f  C oncentra tion«  o f In e r tc e n  in  th e  i=.lr*

In  o rd e r to  d e te rc in e  th e  c o n c e n tra tio n  o f X nerteen 

in  the s i r ,  th e  fo llow ing  B tp h tlo & e trlc  so thod  \ a s  .sorlcea out 

a f t e r  seT ero l o th e r  p rocedures had been considered*

A d e f in i t e  ro lu s e  o f  a i r  to  be t e s te d  i s  d ra m  a t  a ra* 

o f  about 1 l i t e r  e re ry  4 n in u te c  th rough  a t e s t  tube c o n ta in  

£ cc* o f  e th y l a lc o h o l, in n e rse d  In  d r /  ic e -a c e to n e  f i x t u r e  

o rc e r  to  p re re a t  the  ev a p o ra tio n  o f  th e  a lc o h o l .  At th e  enc 

th e  sn sp lln g  1 c c . o f th e  a lc o h o l v.aa n ix ed  > i t h  10 c c . o f < 

t i l l e d  r a t e r  and th e  r e s u l t in g  t u r b i d i ty  was n easu red  t i t h  

photo e l e c t r i c  c e l l ,  usin^. a so d iu a  T;*.por 2,aa? ** th e  coure

lig h t*  *

The tu r b id i ty  o f  unicnoun sam ples was conpared to  th e
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® M* o j t r t M t »  «hs« t b i t  t h i  e a u n t n t t g u  o f laertM C.
la ¿ir ««crNai «pitty Ü tt the ttiUsci ftsa the sour*. ef 
their production.

Za order ta stady Turiatia&a of the eoneaetratlou ovar 

a parlad of tli. «ad aith ü i i i m t  tupintuni, « curroat of 

Zû lltcr« par minute of air vas pasead orar tba surface of laar- 

«eaa of «bout 10 «çuara lachas, eosUlaad la a flask aad tbaaee 
lato a bail Jar. Suplas vare takaa fraa tba Jar at Tarions 

interrala aftar tba flov vas startad aad *itb Tarious te a p e n tu  
Zba follovlax eeaeaatratleas vara dataralaadx

T in t o f C oncen tra tio n  o f T «ape ra tu re  of•aapllXLf t  r l  ch i o rob en z an e t r i ’chlorob onz enel a  hours l a  *4« p e r l i t e r i n  f la s h  °C.
• ■ Trlchlorobenren « * e

V. y 0.29 ese 0.61 £26 0.60 £31 1.68 604 1.70 601 1.80 90
X nerteen

«
4 0.58 £6

T his ta b u la t io n  shoes th a t  th e  d e te rm in a tio n s  a&ie a t  

&3°C. and K ith  th e  6 h o u r Simple v e re  a la o s t  th e  a«me f o r  

tr lc h lo ro b e n z e n e  (0*60 a g . p e r l i t e r )  end In e r te e n  (0 .5 8  e g . 

p e r  l i t e r ) «  T h is  s u r e s t *  th e  p o s s i b i l i t y  t h a t  th e  bulls o f 

th e  Tapors l iV u ro te d  f r o a  In e r te e n  &t t h i s  .tem pera tu re  nay be 

t r ic h lo ro b e a z e a e j  so  t h a t  th e  h az a rd s  f r o a  in h a la t io n  o f  Ine: 

te e n  Taoors t r e  I d e n t i c a l  r . l th  th o se  fr o a  th e  In h a la t io n  o f
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t a r b id l ty  preduced by teems iu s d « f d i  mads sp o f t r ie h la re »  

b a n s « #  and • tb y l  A lcohol, Ib is  method gave M tis f ie to ry  

r o a d ie s  o t i r  a  r u i ^ i  from 0.80 to  8 ,0  mg, p e r U t i r  o r a i r  

and wham to o  o r ig in a l  d ilu tio n s  v e r t  taken  la to  account, i t  * 

sac  e f f i c i e n t l y  s e n s i t iv e  to  d e te c t tuan  t i t l e s  ae low a s  

0 ,08  mg. o f  la e r te e a 'p o r  l i t e r  o f U r .  th e  method I s  n o t 

• p e e lf lc  f o r  th e  v a rio u s  seahers o f th e  halogcaated  h y d ro , 

carbons b u t s in c e  the  vapors l ib e ra te d  f r o a  Znerteen c o n s is t  

mainly o f tr lc h lo ro b e n x e n s , as w il l  be shown below, i t  L y  b e  

used f o r  th e  d e tc ra in a t io n  o f In e r te e n  vapors i n  a i r .

Zn o rd e r to  o b ta in  in fo ra a tio n  re g a rd s  changes o f  th e  

c o n c e n tra tio n  o f  vapors in  a i r  w ith  th e  d is ta n c e  f ro a  th e  

source o f p ro d u c tio n , samples o f U r  were taken  in  a  c lo s e d  

space a t  v a ry in g  d is ta n c e *  iro n  b o i l in g  In e r te e n  m d  th e  

fo llo w in g  c o n c e n tra tio n s  were determ ined:

D istan ce  C o n cen tra tio n  .
(In ch es) t g ,  p e r  l i t e r

14
20
£9
86

4*50
1 ,86
1*14
1 .1 4

«.hen samples were taken  a t  v a r io u s  d is ta n c e s  0T@r an

open beaker- o f  b o i l in g  In e r te e n  the  r e s u l t s  were t-s fo l lo w s :

D istance*  C o n c e n tra tio n
. ( in c h e s )  mg, p e r  l i t e r

5 0 .5 6
10 0 ,4 8
15 0*24
£0 0.&4
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trteiil#rob<U K ia Xa ordar to  e o a firu tell, 121 ec . of
Xaerteea v ere  subm itted to  f ra c tio n a l  

fo llow ing  r e s u l t s  vere  obtained«

d i s t i l l a t i o n and the

F rac tio n Tem perature of Tolunt » p o c lf le B o iling
> o in t*C *d i s t i l l a t i o n eo lle e to d OraTltT

c c * . o f  f r a c t io n

1 240 . S3 1*488 SOS-21»£ £40-284 a 1*478 &£B
8 884—2B0 48 1*483 £40
4 ESQ-300 80 1*S77 ¿69

Residue above 300 ISO 1.S9S

B luet th e  a p e c if ie  g ra v ity  o r  tr ie h lo ro b e n se se  i s  1*436 

and the b o i l in g  p o in t £0S°C*-219*C*, i t  i s  e v i d n t  t h a t  up to  

240°C. the  v apo rs  c o n s is t e x c lu s iv e ly  o f  t r i  chi© rob ea sene sad 

th a t  Tor t h i s  re a so n  the above t t a te a e n t  1» j u s t i f i e d .  n sse lT t 

th a t  f a r  taoat co n d itio n s  th e  h&sards f ro a  vcaore o f  X aertecn  

Id e n tic a l  v l t h  those fron  tr lc h lo ro b e n z e n e *

Besuae»

The experim ents d iscu ssed  in  t h i s  re p o r t  show th a t  w ith 

o ra l  a d m in is tra t io n  Z nerteea i s  co n s id e rab ly  l e s s  to x ic  th an  

tr ie h lo ro b e n x e a e , the  f a t a l  dose k i l l i n g  f r o a  70 to

75 per c e n t o f  th e  r e t s  being  around 3*0 cc« p e r  k ilo g ram  bo 

freight Lad 1*4 to  1«S pep k ilogram  body w e ig h t, r e s p e c t iv e ly  

F a ta l  doses t r i l l  cause p a ss iv e  co n g e s tio n  o f a l l  v i s c e r a ,  er 

te n s iv e  d e g e n e ra tio n  o f the  l i v e r ,  »ad u lc e r a t io n  o f  th e  ga: 

aucosa* TTith s u l l c t h a l  doses th e s e  e f f e c t s  a re  l e a s  sev e re  

th e re  i s  ev idence th a t  they  t r i l l  h e a l  th e n  no f u r th e r  expos

occurs«

GENP 010189 ^3a°2
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Continued a p p lic a tio n  o r X nerttea to  tb s  t t t n  of r a t s  

end bonans eau jos dryness o f the sJdA, th ickening and sca lin g ; 

and the  observation*  tad« in - r a ta  in d ic a te  th a t  s u f f ic ie n t
m

Q u an titie s  nay be absorbed through the  sk in  to  produce i n j u r i ­

ous e f f e c ts  oh th e - l iv e r«

Repeated in h a la tio n  f o r  ab o rt periods o f  concentrations^ 

o f 0*5 at*  o f Z nerteen 'vapors per l i t e r  o f a i r ,  o r re p o s te d . 

in h a la t io n  f o r  6 hours o f  co n cen tra tio n s  o f 0«Q5 to  0«09 as« 

p e r l i t e r  o f a i r  causes no d e f in i te  in ju r io u s  e f f e c ts  in  r a ts

Vapors l ib e r a te d  f ro a  b o ilin g  P yrano l, X nerteen, and T rans-
« *

fo ra e r  O il (TTsstinghnuss) a re  I r r i t a n t  and the  i r r i t a n t  a c tic
«

decreases f ro a  Pyranol to  Transform er O il (Y «stlnghouse), In-

e r te e n  being in te rm e d ia te  in  th i s  respect«

Zt has been shorn th a t  vapors l ib e r a te s  from Z nerteen

under co n d itio n s  approaching those  as n ig h t be* encountered  L

t ra n s fo rn e rs  c o n s is t  n a ia ly  o f  trlch lo robenzene«

a  sim ple nethod  f o r  the  d e te rm in a tio n  o f Z nerteen  ( t r i

chlorobenzene) vapors in  a i r  i s  given« I f  10 l i t e r s  o f  u i r

a re  draws a t  a  r a te  o f about 1 l i t e r  every £ m inutes through

t e s t  tu t  « .c o n ta in in g  1 cc« o f e th y l  a lc o h o l, coo led  In  dry

o r in  an ic e  s a l t  a ix tu r e ,  and th e  a lco h o l i s  th en  poured c

f u l ly  on th e  su rfa c e  o f o fo e  cu b ic  c c n t ia e te ra  o f  v a te r  in

a t e s t  tub«*, .a  r in g  o f tu r b id i ty  i s  produced i f  th e  concent

t io n  of Xnerteen ( tr ic h lo ro b e n z e n e )  i s  over 0*03 iag. p e r 11 «
o f a ir«  I f  under th e se  c o n d it io n s  a v k i t t  r in g  i s  produrec

GENP0i019u 773803



tha a ir  t u t t d  shsold ba r if ir d it  t i t t  a u x p ie i«  u d  

ba lap pot ad by so r t t f iM tlT i T « n t ila t t« .

• 2t **• found thar lb« eeacaatratlsa of Snarl«« (tri- 

eklsrobaoxaea) In ft cloud tpaea 14 inch«* aboTt m« curfua : 
of boiling Inerlaca S i 4 .8  a g . par 11 tar aad In an .open apaca 
fi Inch«* abora the'aurfaea of boll lag x&artaaa lx 0.86 xj. par 
^ ■ eri ob«i t-a tanparatura la a tracaforaar, «landing In 

a elosad rooa (rault), rlx a a to ®0°C. tea air nay contain 1 .9 : 
p er l i t e r  o f a ir*

Froa th e  bsiI oaI  experim ents^ re p o r te d , i t  appear a th a t  

c o n c e n tra tio n s  below 0̂*05 ng* p er l i t e r  o f a i r  w i l l  cause no 

to x ic  s ig n s  o r  sy up ton s even t i t h  con tinued  exposure«

Regards O-^^^ntlYe n e ssu re s . th e  fo llow ing  nay be sugge­

s t  appear:- to  be o f  pureiiount in ? o r t :n c e  th a t  th e  co n tt: 

n a tio n  o f th e  a i r  be reduced t s  c o n c e n tra tio n s  below* 0«0R eg* 

l i t e r  o f  s i r  by adequate  fo rc e d  v e n t i l a t io n  a t  th e  s i t e  o f  th  

p ro d u c tio n  o f such vapors*

G re a te s t  p e rso n a l hyg iene i j  n o t  l e s s  im portant*  Ccnta. 

n a tio n  o f  th e  sk in  shou ld  be avoided by s e a r in g  p ro p e r p ro tec  

g a m e n ts  such a s  gxOYes, c a p s , one. c o v e ra lls*  In  case  o f  tc : 

o r  t i t h  exposure to  h ig h e r  c o n c e n tra tio n s  o f  u ic  above 0«S n. 

l i t e r ,  r e s p i r a to r s  o r  open a i r  masks should  be worn. She *k 

should  be k ep t in x a c u lu tc ly  c le a n  and o in tm en ts  such us lano 

o r  Iq u a fo r  shou ld  be a p p lie d  to  th e  sk in  a f t e r  washing th e  b 

i n  vier; c i th e  hepu to  to x ic  a c t io n  o f  t h i s  conpound, l r  

v ld u a ls  s u f fe r in g  from  i n j u r i e s  o f  th e  l i v e r ,  s y p h i l i s ,  and
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d isea se s  should be excluded from op era tio n s in  th leh  L n s r te m  - 

i s  handled*

. Yorxars handling Xnertaen o r s l t h  freq u en t exposure to  

i t s  vapors should have p e rio d ic  exam inations, spec ia l a t t e n t io n  

should he p s id  to  th e i r  n u t r i t io n a l  c o n d itio n , ana the e o a d i t ic  

o t  th e  l i v e r  a s /  be checked by a c te m ln ln w the i c t e r i c  index  in  

the  b lood , end the  u ro b i l in  end u ro b ilin o g en  excre tion  in  th e  

urine*
Regards th e  t r e c ta e n t  o f to x ic  e f f e c ts  produced by expos* 

to  In s r te e n , i t  appears ad v isab le  to  in c re a se  the r e s is ta n c e  c
e

th e  l i v e r  by carbohydrate d i e t ;  a d m in is tra tio n  of g lucose end 

In s u lin  s&y be ed T iseb le , un i duodenal lavage  w ith  u a g a e s iu a  

s u l f i t e  any be tr ie d *  Local i r r i t a t i o n  o f  th e  sk in  produced 1 

In e rte e n  should be t r e a te d  w ith  b land  o in tm ents a f t e r  th e  ton: 

c a te  r i a l  h«-s been reac ted  b; in te n s iv e 'w a sh in g  and scrubbing* 

In  case In e rtu en  has been taken  by c o u th , the  to x ic  n a te r ls .1  

s!:ould be r tx o v e i fro n  th e  s to cach  by e s e t l c s  ouch as soap m  

o r  c u s ta rd  t s t e r ,  and t h i s  should  be fo llow ed  by g a s t r i c  l a v :  

w ith  a suspension  o f  a c t iv a te d  c h a rc o a l in  u a te r  and s a l in e  

c a th a r t ic s  such ns Epson s a l ts *

G BTSP 0 10192
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THE TOZXCOLOGZ Of Z1X3TZSI AMD 8ZL1TXC SUB- 
STUiCZS XK1MXK A METHOD w7 JJUL1SIB |X)F 

KXIACTMUZD HTDHPCIE»,« t t  i » .

Mm J* T l a i f i i j  I .  fi.

The Toxioolocy o f Xnertaen v u  i A T i i t i f i t i d  by o ra l  

a d m in is tra tio n , sk in  a p p lic a tio n , and in h a la t io n  experim ents 

l a  r a ts *  Xa the  l a t t e r  an a t te a p t  «aa Bade to  in v e s tlx a ts  

th a  substance  l a  a «ay r e la t iv e  to  I t s  usa l a  tra n s fo ra e rs  

and to  determ ine tna  esT isua hazard t h a t  s i g h t  a r ls a  should 

ta a  substance  ba us ad f o r  th a t  purpose*

Tha a ln la u a  f a t a l  dosa «as d a ta ra la a d  by o ra l  adm iaia- 

t r a t l o a  and tha a f f a c t  o f rapaa tad  o r a l  dosas «as s tu d la d  anc
a

compared w ith  th e  a f f a e t  o f s i a i l a r  dosas o f  trleh lo robenxen i 

and e t h y l - t e fc«e pen ta-ch lorobenzene.

X aa thod  of a i r  a a a ly s ls 'f o r  th e  h a lo  c tna  tad  hydrocart* 

*as d ev ised  and a i r  analyses «era  Bade to  d e ta ra ln e  the  con* 

e a n tra t lo n s  o f X nerteen In  tha  a i r  n e a r  open and closed  eou t 

a rs  whan th e  substan ce  «as hea ted  to  v a r io u s  te a p e ra tu re s  an 

vuan san p le s  v a ra  taken  a t  various d is ta n c e s  fro n  the  source 

JL s ta tem en t o f th e  p ro b lem s.in c id en t to  th a  tox ico logy  o f  

X nertaen and the  answers to  these  p ro b la s s  « i l l  be found in  

co n c lu sio n s and sunnary a t  tha  and o f  th a  paper*

In e rte e n

GENP 010193
O ral A d a t n l s t r e t i o n : * 773806

( 1 ) .  S in g le  O oata.

The substance  was given in  s in g le  g rad e! d sses to

XAVBrtl rroinS of rats to- datinafna t>i* fatal dose.
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Tha re su lt*  a re  conveniently  tab u la ted  in  ta b la  1«

Xifci* ;
i i  no ted , a  doaa o f Z to  S ,5 e e . p a r fcllogras i a t«  a 

75 par a an t a o r ta l l ty *  trea ty - tw o  o r t h i s  croup of 

vara  autopslad* Another group o f ¿0 r a ta  v a t given s in g le  

o ra l  doses ranging fro x  1«13 to  l .£ 0  ee* p ar k llogran*  f i ls  

o f these  vara k i l le d  Z days a t t a r  t r a a t s a n t  and e sss ln ed  by th* 

pathology d a p a rtsa a t f o r  p o asib la  l i v e r  Manage« S ix v a ra  Id J l-  

8 days a f t t r  t r a a ts a n t  and axanlned f o r  p o s s lb la  kidney change 

and 6 vara  k i l le d  11 days a f t a r  t r a a t s a n t ,  and exaslned  fo r

p o ss lb la  b ra in  damage« *v
• *

.. (fi) Baoaatad P o s ts  *

T h irty  r a t s  v a ra  d lv ldad  in to  groups o f tan« Tha
«

f i r s t  group raealTad f ro x  0*35 to  0*56 cc* per k i lo g ra s  f o r  5 

t r a a ts a a ts *  Iona d ied  and 5 vara k i l l e d  f o r  autopsy w ith in  24 

hours a f te r  tha 3rd t r a a ts a n t«  I s  th a  second group, th a  do sag 

ranged fro x  0*63 to  0*88 cc* par k llo g ra s*  Two d ied  a f t e r  the  

second t r a a ts a n t  and 8 v a ra  k i l le d  f o r  au topsy  £4 hours a f t e r  

tha  l a s t  traa taa& t«  In  th a  th i r d  group th a  dosage ranged  f re s  

1 .23  to  1*78 cc« p e r k ilo «  One d ied  a f t e r  1 t r a a t s a n t ,  3 dlec 

a f t e r  £ t r s a t s e n t s ,  and 4 d ied  a f te r  th e  3rd t r e a ta e n t*  A ll 

a n ls a ls  In  th is  l a s t  group vere  au to p s led  w ith in  £4 h r s .  o f  t l  

l a s t  t re a ts e n t«

In "g en e ra l a l l  r a t s  behaved th e  sane fo llo w in g  o ra l 

•¿■dalnlstration o f la a r te a n «  They proceeded  a t  once to  e a t  as 

I f  to  a l la y  the d isco m fo rt caused by th e  substance*  f o l lo v in ;  

th i s  they became d ep re ssed  and vould  n o t  eat. and o f te n  would :
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drlafc* ts c ta s s *  stupor genera lly  iup#n tn#d  n th lA  i  

f«v hour* u n t i l  tb s  e n ta s is  could do le a se r  r i t e  Tor food a&d 

n ts r*  L iquids were taken , however, i f  adm inistrated  tad  fo r  

A f rv  m inutes fo llow ing  ad m in is tra tio n  t i e  animals ported  up 

a b i t .  Tbs improvement n s  on ly’ temporary tad  the outeome,

«boa they  bod thus fo r  p rogressed , was in v ariab ly  f a t a l ,  t e e  

a o ia a l  showed aa e lb u aan u ria  ( te s te d  p o s t mortem) and one da« 

▼eloped tro v e rs  o f tbe  h r «A, tad  f ro n t  limbs* One had aoTere 

hemorrhages from th e  re c tu a  and the  autopsy in d ica ted  the  

b leed ing  was f r o a  th e  lower end o f the e s e l l  bowel.

Comparison o f X nerttcn  w ith  T richlorobenxsne and 
_ g th y l - t e t r a - p e n te -c h lo robeassne

A group o f 10 anin&ls was g iven  repeated  doses of 

trieh lo ro b en x en e  rang ing  f ro a  0.56 to  0 .58  ee* per kilogram * 

Unt d ied  a f t e r  th e  1 s t  tre a tm e n t, 4 d ied  a f te r  the  fend, and 4 

d ied  a f te r  the  3 rd . The r« se in in g  anim al was h i l le d  4 days 

a f t e r  the  3rd and l a s t  t r s a ta a n t*  i l l  animals were a u to p a lc d .

. S im ila r groups were t r e a te d  w ith  X nerteen end e th y l« te t r a - p e n t  

chlorobensene and th e  fo llow ing  noted!

D ally  doses o f 1 .23  to  1 ,76  cc* per k ilogram  o f 

X nerteen k i l le d  80 p e r can t o f the  an im als , when 3 doses were 

g iv en , w hile d u lly , doses o f 0.36 to  0 .55  cc* per k ilog ram  o f 

trieh lo ro b en x en e  k i l l e d  90 per c e n t o f the anim als w ith  3 do a; 

0a the  o th e r hand d a l ly  doses o f e th y l- te tra -p e n ta -c h lo ro b e n x : 

rang ing  from 0 .62  to  1*04 ec , p e r k ilo g ram * k illed  1 r a t  in  a 

group of 10 w ith  Z doses*
773809

C onclusion!

The minimum f a t a l  doi-e of X nerteen eppears to  be
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S.O oc. par W l ^ r u .  A « m  of l a i r t i c n  n ? i

f t t& l l a  concen tra tio n s between 0.96 iad  l«7ft te* ^«r k ilo s?« * , 

« tilla  r« p « tttd  doses of trich lo robensane  vara f a t a l  ln  ooneea*

p^nta-eh lorebeaseae doaa n e t aproar to  toa n aa rly  so to x le  ky 

o r a l  i d a l a l s t n t l o o .

to  the  shaved backs o f 10 r a ta  by means of a sm all s la aa  cup 

f  I l i a d  w ith a p i ac t o f  e o tto n  wool aoakad l a  th a  aubs t e n e t .  T. 

whole was atrappad  to  th a  anim als w ith  adhesive tap«« One r a t4
dlad a f t e r  11 tre a tm e n ts . Three d ie d  a f t e r  13 t r a a ta a n ta  and 

r * ca ln in s  animal« v a ra  k i l le d  f o r  au to  pay 34 hours a f t e r  ta e  1  

tre a tm e n t. i l l  r a ta  l o s t  w eight du ring  tha  experim ent, b u t ou 

s ide  o f a a l l s h t  ra a tla a a n a a s  a t  th a  beginning o f tha  ex p e rln s  

shoved no o th e r s ig n s .  Tha Z nertean  ac ted  lo c a l ly  on the  ak in  

producing an ex cess iv e  dryness w ith  subsequent th ic k e n in g  and 

sc a lin g  v itn o u t any f i s s u r e s  being formed* th e  sane a f f e c t s  > 

noted on tha human s k in  v i th  ra a p a c t .to  tha  d ry in g  and s l i g h t  

s c a lin g  and vare  c o a t  n o ta b le  on th a  hands, cheeks and foraha* 

in h a la t io n  .

i n  a tte m p t was cade to  reproduce c o n d itio n s  so re  sc 

than would be n e t  l n  th a  o v erhea ting  o f a tra n sfo rm e r and expc 

lng r a t s  to  th e se  c o n d itio n s  f o r  £0 c ln u te s  t v l c t  a day .

^ ra tio n s  between 0*36. and C*9B aa* par kH agren.« X thyl«te t r a «

fia lf  a oublc cen tim eter o f  la a r ta a n  was ap p lied  d a l.

GENP 010197
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Sh< « T o ru o lac  i i u r u  n p r u i a t i  a box of ib o t t

1 cubic fo o t c a p a c ity , i s  one corner o f which i s  the iA l« t r?oc

a l l u s  f le s h  con ta in ing  the sube tene t being in v e s tig a te d . 2a-

• r t i « i  ^ t i m I  e r  t r t a s ^ a t r  «11 (W astlnghouse) v ers  p laeed

i s  the f le s h  sad brought to  e b e ll*  two r e t s  ware them placed

Im the box end allowed to  remain f o r  to m inutes, during which

time e  g sn tra lix e d  itc h in g  o f th e  sh in  eppeered which wes most

merhed in  the  p e r ts  o f the body n o t p ro te c te d  by h e ir#  th e

i t c h in s is  p e r s is te d  fo r  sometime e f t e r  th e  e n la s la  were remore

from th e  box* PyTamol seemed to  produce the  c o s t  e f f e c t  In

th i s  re sp e c t w ith  In e r ts s n  end T ransform er o i l  fo llo w in g  In  th

o rd e r naaed. Three ou t o f 6 o f  th e  X nerteen t r e a te d  r e t s  lo s 4>

w eigh t, w hile th e  f j r t n o l  end T re n sfo ra e r  o i l  t r e e te d  r e t s  gei

w eight (£ r e t s  only  in  eech of the l e s t  two groups) • I t  i s

q u ite  p o ss ib le  t h a t  these  anim als in g e s te d  e c o n s id e rab le  asoi

o f these  substances by l ic h ln g  t h e i r  f u r  a f t e r  reaoT&l from t: 
X

box. ho merhed change In  r e s p i r a t io n s  were n o te d , a lth o u g h  t  

e n is e ls  once or tw ice b reathed  f e s t e r  th an  norm al and o c c a s ic  

a l ly  th e  e x tre m itie s  were s l i g h t ly  b lu e . Xt au topsy  no g ross 

pathology-was n o te d . The maximum c o n c e n tra t io n  o f X nerteen  t  

which th ese  r a t s  were exposed was abou t 0 .5  mg. p er l i t e r .  T

box was a ire d  between re a d in g s , bu t n o t washed o u t.*
With I n e r t  »an two r a t s  re c e iv e d  ZB t r e a tm e n ts ,  t»c 

‘ rece iv ed  35 tre a tm e n ts  end two re c e iv e d  66 tre a tm e n ts .  With 

Pyranol two r a t s  re ce iv ed  42 tre a tm e n ts  and w ith  T ransform er 

O il tvo r a t s  re c e iv e d  44 tre a tm e n ts . GENP 010198
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X p o u p  o f U a  r a t s  was ozpoiod fo r  to  4471, i i ^ t  

¿our* par day to  o onaan tra tions o f Z aerteen  l a  the a i r  ro g in g  

fro «  0.00  to  0.09 k . par l i t e r ,  i l l  r a t s  * » n  t i l l e d  fo r  

pa to o l*  CJ w ith in  tvo  days fo llow ing  tha  COth days of treatm ent 

-Sight of th is  croup gained w eigh t, oaa lo s t  weight tad  oaa 

ehovad ao change* J iv e  shoved a s l i g h t  drop l a  the rod blood  

eoun t, th rse  showed aa lae raasad  rod blood aount aad tvo  show: 
ao change* The changes l a  the  b e a o g lc tia  par a l l s  l t d  th e  ehan: 

in  th e  rad  blood eount*

A ir  a n a ly s is  fo r  E alovanttad  H rdro ran itad  Hydro c a r b o n .

C onsldarab la  d i f f i c u l t y  was axparlancad l a  obtain!: 

a  s a t i s f a c to r y  method of a i r  a n a ly s is  f o r  thase  substances an* 

a nephelom etric  se th o d  vas f i n a l ly  adopted* Za t h i s ,  a d s f ia  

▼oluae o f the  a i r  to  ba ta s ta d  uas drawn a t  a r a ta  o f about 1 

11 t a r  every fo u r m inutes through 5 cc . o f a th y l a lc o h o l co o lt 

in  a dry  ic e -a c e to n e  a ix tu re *  The l a t t e r  being n ecassary  to
a• *

p rev en t ev ap o ra tio n  o f  tha  alcohol*  Oaa cubic ca n ttw a te r  of 

tha  a lco h o l was th an  mixed w ith  13 c c . o f  d i s t i l l e d  w ate r an: 

r e s u l t a n t  tu rb id i ty , measured w ith  a photo a l a c t r i c  c a l l ,  u s i: 

a so d lu s  vapour lamp as a source o f  l ig h t*  Tha tu r b id i ty  of 

inown s ta p le s  waa compared to  tha  tu r b id i ty  produced by Jcaovr 

s tan d ard s  cade up o f  tr ie h lo ro b e n se n e  and e th y l a lc o h o l, Th: 

method gave a s a t i s f a c to r y  rang« o f re a d in g s  fo r  c o n c e n tra te  

v a ry in g .f ro c  0 ,20  ngl par l i t e r - t o  0*03 ng*# per l i t e r  which, 

when th e  o r ig in a l  d i lu t io n s  w ars taVcen in to  account, was suf 

c ia n t  to  d e te c t  as low as 0*03 ag* p e r l i t e r  o f Z nertaen  in  

a i r  t e s te d .  The method i s  n o t s p e c i f ic  f o r  the  v a rio u s  cen t
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T tflem  D litia e .«  f?e= « l o w  of 
A ffect ef varying the d is tan ce  At «feien aaaple* 

«er« U icta fro n  a e l s i tä  space o r t r  b o ilin g  la e r te a a  «as d e ts r  
alaed  w ith  the following ro tu lts s

Plstanoo C o a e i t r a t l o a
Inahwe ■

14 4 .50

I0f i . i e

M* 1 .1 4

« • i . i 4  :

l l n l l a r l y  th e  * ff« c t o f vary ing  th e  d is ta n c e  a t

which saa p le s  w art taken over an open beaker o f  b o il in g  I n e r t  

was d e te rs ln e d  w ith  the fo llow ing  r e s u l t s i

W. stance C o n cen tra tio n
e r .  'n e r l i t e r

S 0.56 !

10 0 .41

15 O.fcd

10 0 .14

Cio c o n c e n tra tio n s  f a l l  o f f  ra p id ly  and I f  any eo<

lag  su rfa c e  I s  anore th e  In e r te e n  and no a i r  c u r re n ts  a re  bit 

in s  o re r  the  s u rfa c e  o f - th e  In e rteen *  th e re  i s  much l e s s  cha: 

o f any a p p re c ia b le  aaount escaping  In to  th e  a tn o sp h ere  as fr-

a c o n ta in e r  l i k e  * tr ansfo rse r# •

6*gpU ag a t  V arlou i r i s e I n te r v a l s  and •

JLir At 13 l l t t r s  per n ia u te  was passed  over a  

su rface  of In e r te o a  (about 10 oq. In c h e s)  co n ta in ed  In  a f l a
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j a r  i t  v arious ln t a r r a l s a f te r  the a i r  f i n  vas s ta r te d  and

under various aoaîo« of tem perature*

• Tin# o f  
S ta p lin g

C oneoatratloc o f 
T ri oh lor o bensaae

Temperature of 
Trlohlorobense&e

•e .

At u*e. 1 /1  "hour 0*19 S3

s • 0 ,31 S3

s • 0,60 13

' M  60°C. 1 ■ 1.8* SO

4 • 1.70 so
At 90®C. i  ■ 1 .90 so
Znertean a t  

M °C. 6 • o ,u 13

from  th e  fo rego ing  i t  w i l l  be no ted  th a t  th e  6 ho 

s ta p le  v i th  t r  1 ch i oro bans ene a t  23°C* e lv e s  alm ost the  sane 

c e n tra tio n  (0*60 as* per l i t e r )  as d id  th e  s ix  hour s& sple * 

Xaerteeri a t  £3c C, (0*58 me* p er *11 ta r )  • T h is suggests  th e  p 

b i l i t y  th a t  th e  bulb  o f the  s t u f f  coning o f f  th e  Z nerteen  a t  

th a t  te s p e ra tu re  aay he tr lch lo ro h en x en e  and th a t  the haxarc 

In e r te ea say  th u s  he th e  h asa rd s  o f tr lch lo ro h en x en e*  T racr 

e l  d i s t i l l a t i o n  o f  about 338 c c , o f I n e r t« en vas c a r r ie d  ou* 

a d i s t i l l i n g  f l a s k  w ith  a 300°C* the m on e t e r  re ach in g  to  th  

le v e l  o f th e  s id e  a n .  th e  d i s t i l l i n g  f l a s k  v a s ' a tta c h e d  t:  

L iebig  condenser and a c o lle c tin e : f la sk *  Samples v e re  c o l l  

over te s p e ra tu re  ranges fro& £40°C. to  300°C* (The te n p e ra t ' 

recorded  being  th a t  o f th e  vapors around th e  th e rn o n e te r  bu 

The d is ta n c e  between th e  bu lb  and the  s u r fa c e  o f the l iq u id  

about 6 Inches* A lthough th e  l iq u id  b o ile d  r ig o ro u s ly  se re
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lax  p o in t and s p e c if ic  p a r i t y  m  l i i i u r a d  fo r  n c n  f r a c t io n  

c o l le c te d .

F ra e tlo a
SO.

Tem perature o f 
Condensing Liquid

lo l l in g  Point 
P ra a tio a  

• c .
89*0« Crav. T e l.

1 £40 - £ 0 8 - 1 1 9 1 .4 .9 38

£ £40-154 818 1.478 45

3 £54-260 £40 1.493 43

4 £80*300 £89 1.577 50

Residua .Above 300 1.598 ISO

T ra c tio n  #1 n i  probably tr ic h lo ro b c n tc n c ■(8 p e c i-  

t i e  g ra v ity  1 .466 , b o ilin g  p o in t £08 -  £19°C .).

Concluglona and

In  in v e s t ig a t in g  the  toxicology o f In c r te e n  answer 

to  the  ‘fo llo w in g  c re a tio n s  ware sought and ara  here g iven as 

f a r  as p o s s io l t .

( 1 ) .  What i s  th e  co npositlon  o f the  Tapors l i b a r :  

f ro n  In c r te e n  a t  a naximus vo w in g  te n p a ra tu ra  o f 93°C .,

•Ir ie h lo ro b en x en t o n ly .

(£) • t t i a t  i s  th e  maximum c o n c e n tra tio n  o f t h i s  

■ f r a c t io n  to  rh ic h  vorL ers n ig h t  possib ly  ba exposed,

(a ) Za a c lo sed  space 14" over b o i l in g  In e r  

4 .5  &(• p e r  l i t e r .
«

(b) In  an opan space 5* o re r  b o il in g  In e r te#
0 .36  ng . p er l i t e r .

( 3 ) .  t h a t  m ight be th e  maximum c o n c e n tra tio n  in  

ro o s th e re  tra n s fo rm e rs  a ra  p laced  «hen th e  te n p a ra tu ra  o f  1
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1*1 ag . par U t ir i

( i ) # t h a t  I s  a a a f t  o o o can tra tio n  as ahem  k j  

axpsrlm ssts«  C onsldsrlng  tb s  hazard  I s  doa, under 

e rd in a ry  working co n d itio n s  to  tr le h lo ro b a a ic a e  a lo n e ,

( a )  « from  tr le h lo ro b a n se a e  d a ta  p re v io u s ly

o b ta in ed , «033 me* p a r  l i t e r «

( b )  « P ros In a r te e n  d a ta  -  «048 ag«per l i t a

S ^i l a s t  f ig u re  has bsaa v t r i f i a d  by ezposlag  r a ta

f o r  6 hours p ar day to  sueh e o a e a a tra tlo n s  over a p e r io d  o f

'(5)« Xs th a ra  a sAspla t a s t  t h a t  a l i i  d a ta c t  con­

c e n tra t io n s  o f Xnartaan below *048 mg* par l i t e r *

la s *  I f  10 l i t e r s  o f  a i r  o ra  d ra m  a t  a 

r a ta  o f about ona l i t e r  every £ s in u te s  

th rough 1 cc« o f e th y l  a lc o h o l (coo led  in  

dry  le a  o r  an le a  s a l t  m ix tu re ) and the  

a lc o h o l poured over th e  a u rfa c a  o f a few 

c c . o f d i s t i l l e d  w a te r in  a t e s t  tube  a  

r in g  o f  t u r b id i ty  w i l l  be produced i f  th e  

c o n c e n tra tio n  i s  over 0 .0 3  sc* per l i t e r .

I f  a r in g  I s  p roduced , th e  a i r  t a s te d  shoul 

be reg ard ed  w ith  s u s p ic io n  and in c re a se d  

• v e n t i l a t i o n  p ro v id ed .

( 6 )  . t h a t  i s  th e  minimum f a t a l  do te  c r a l l / 7  X 

to  3*5 c c . per kilogram «

( 7 )  . I s  th e re  any sh in  hazard? C onstant ezpcsu
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