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1 . CHLCHCOSAM2

On Ju ly  14, 1937, we T»re informed by 7 .  D. Smith th a t  each 6 ounce b o tt le  

of a s o f t  d rin k  might con tain  60 to  70 mga. of ch lorcosane . Thera was no 

pharm acological reason to  b e liev e  th e  compound would be i r r i t a t i n g  or to x ic  in  

any way, and th e re fo re  i t  was decided to  dose r a t s  w ith  i t  Tery heavily , the 

argument being th a t  i f .  they aurriT ed  heavy dosage w ithout any evidence of 

damage a v e rd ic t of no to x ic i ty  might be given and m ch  time saved. I f ,  on the• a
o th er hand, th e  la rg e  doses proved poisonous i t  would be necessary  to  reduce 

dosage u n t i l  a non-toxic le v e l was reached. The f i r s t  o f these  a lte rn a t iv e s  

proved c o rre c t .

Sxperim ents. — August 10, 1937 . 20 a d u lt w hite  r a t s  ran g in g  in  weight

from 162 to  210 gs. were each fe d  70 mgs. of eh lcrcosane in  1 cc . of o live o i l  

d a ily  by stomach tu b e . These animals showed no evidence of damage in  any way 

a t t r ib u ta b le  to  chlcreoeane. ‘R.ey were examined m ic ro sco p ica lly  from the 33 th  

to  th e  92nd day. The only constan t change observed was a p o ss ib le  s l ig h t  

in c rease  in  th e  g ra n u la rity  of the  c e l ls  of th e  l i v e r  cerd s, bu t the
-1X - :T - - ' > -sir/iv*.j

V a^^"ìo"sist*ìn*‘c Ì a r* ^ '? s l 't 'tM s ' to'"be w ith in  normal l im i t s .  This fin d in g  is  

doubly reassvx 'lng s ince  many of th e  animals developed a chronic suppurative 

lung  co n d itio n  very  p rev a len t in  Boston stock  r a t s  a t  the  tim e . But even w ith  

th i s  addsd handicap th e re  was no evidence of damage and we thus conclude th a t 

ch i arco« ana even in  enormous dosage is  an in a r t  m a te r ls l  in  the body and in  a l l  

p ro b a b i l i ty  passes through the  in te s t in e  unchanged.

- 3* jO ̂
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2 . DIPEZNYI. rSTHAUCS

On *aguat 23, 1937, we were informed by Dr. 2 . 2 . f o l ly  th a t diphenyl

• p b th a la te  might be absorbed through the akin  or s ig h t  be inhaled and swallowed

during  spraying  o p era tio n * . A fte r co n su lta tio n  i t  was decided to feed  h e a v ily ,

and i f  th e re  were in d ic a tio n s  of to x ic i ty  to  p ro je c t  o ther experim ents.

S r o e r in e r ts . — September 20, 1937 . 20 a d u lt w hite ra ta  ranging in  weight

f r o a  242 to  301 gnu were each fed  0 .5  mgm. o f diphenyl p b th a la te  suspended in

1 c c . o f w ater by stomach tube d a ily . Ris anim als were from new stock  and
• «

w ith  one excep tion  remained c le a r  of th e  lung cond ition  which ex isted  in  the  

ch lorcosane group. During the  pe rio d  of experim ent, idilch la s te d  92 days, 

p r a c t ic a l ly  a l l  th s  animals gained weight. Sc ag in a tio n  of 8 animals k i l le d  

a t  lm terralB  during th is  p e rio d  of t e s t  r e s u l te d  ae fo llow s:

The organa were normal ^ o e s l y ,  and on m icroscopic examination th e  l l r e r  

alone was of p o ss ib le  in te r e s t .  The changes in  th e  l iv e r  v a ried  from those in  

which th s  c e l l s  of the H vbt cords were almost normal, haTing only a s l ig h t  

sw ellin g  and g ra n u la r ity  o f  th e i r  cytoplasm, to  those  in  which these changes 

were pronounced. In  th e  l a t t e r  th e re  was a moderate de^-ee of v acu o liza tio n

and~a^rarY h y ^ in e 'b o < ^ T - Theae " a l t« ra t ioils’ i t 'm u s t ' be understood were the  

r e s u l t  of very  c e r ta in  dosage, s ince  th e  compound was given by stomach tube 

and th e  animal* no p o ss ib le  way of avoiding, i t .  N either the  p a th o lo g is t 

nor m yself was able to  consider th e a  o f enough masent to  cause us to  make 

fu r th e r  experim ents.

I  am con fiden t th a t  w ith  the o rd inary  p recau ticn a  accompanying spray 

la cq u e rin g  no p o ss ib le  harm could be done, even i f  the  concen tra tion  of 

d iphenyl p b th a la te  in  the  lacquer was fa r  above the 5 per cent figu re  given 

us by B. 2 . S a l ly .

i, £ K CC3i33
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3 . CELORIXATZD DIPHTm — CCL20UO #1253

This m a te r ia l waa fu rn ished  by tb s  Uonsanto Chemical Cccpany. I t  *bj 

s a id  to  bars a ch lo rin e  ©onteat of 63 per c sn t, tha  h ig h est ch lorine f ig u re  

of any oompouad ta a ta d  by us during th a  p a s t  th ree  y e a rs . I t  had been our 

| in p reasio n  th a t  to x ic i ty  and ch lo rine  con ten t follow ed ana another c lo se ly , 

bu t th i s  has no t tu rned  out to  be tha  case f a r  # l 2fifl.rw*v-!-w-r!r3rir ..i, < > T, ■ 

m m a n u » t n  T urther d iscu ssio n  of th is  po in t w il l  fo llow  tha d esc rip tio n  

o f tha experim ental o b eo n a tio n s  and th a i r  r e s u l t s .

Experim ents. — august 2, 1937. Tha compound #1263 was adm inistered by 

in h a la tio n , th e  technique being th a t described  in  th e  paper e n t i t le d  The Problem 

of P o ss ib le  Systemic S f fa c ts  from C erta in  C hlorinated  Hydrocarbons. Jo u rn a l of 

I n d u s t r ia l  Eygiane, 1937, 19. 283. Tor tha  f i r s t  observations 80 ad u lt w hits 

r a t s  were used . R isy were exposed as fo llo w s:

Group 1 . — 80 anim als. Temperature to  which tha compound was heated to  

in tro d u ce  fun» in to  a i r  l in e  140-190° C. Average co n cen tra tio n  in  a i r  b rea thad  

by r a t s  0 .53 n ea . per cubic m eter. Average d a ily  exposure 15 hours. The 

experim ent was con tinued  f a r  119 days, animals be ing  s a c r if ic e d  a t in te rv a ls  fo r 

p a th o lo g ic a l exam ination and fo r tha carbon te tra c h lo r id e  and a lcohol te a t~ X ~:+ -■*! --5*-»: ------- - * TV-:*.- - ----- TT- * eir.v,>*»•<-. - - »r. -
(sea paper p rev io u s ly  c i t e d ) .

The co n d itio n s  A sc rib ed  above caused sw elling  and in crease  of g ra n u la r ity  

o f th a  l iv e r  c a l l s .  H yaline inc lu sio n s  were r a r e ,  ^ .e se  changes were q u ite  

uniform  in  a l l  anim als examined a f te r  the 31st day, but w r*  not c e r ta in ly  

p ro g re ss iv e . The r a t s  were very  h ealthy  throughout the period  and th e re  was an 

'a lm ost uniform. gain  in  w e ig h t. The carbon ta tr a e  h i oxide-alcohol te s t  was 

p o s i t iv e  a f t e r  52 daya, w hich-ind icates th a t  though l iv e r  damage was ap p aren tly  

s l ig h t  soma d a ^ a e  of harm had been done the organ. There wes no evidence of

¿Cf4 CC 3 ■* i
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damage in  any p a r t of the  body except tb s  l i v e r .

At the  and of 93 days 10 r a ta ,  apparently  la  e x ce lle n t c o n d itio n , were 

removed iro n  th e  experiment aad aet aalds fo r  observations upon I I to? re c r re ry . 

These recovery  animals showed no c lin ica l-ch an g es  of any s o r t .  tThea s a c r if ic e d  

72 and 141 days a f t e r  removal iro n  exposure i t  mas observed tha t the sw elling  

o f th e  l iv e r  c e l l s  had d isappeared , but the  g ran u la r aad hyalins m ate ria l 

rem ained in  th e  l iv e r  c e l l s  and had apparen tly  become permanent. H ere  was 

ab so lu te ly  no p ro g ressio n  of damage a f te r  removal from exposure.

These changes nay be co rnered  w ith  those produced in  r a ts  by in h a la tio n
• «

of c h lo r in a te d  diphenyl #4463, adm inistered in  a s im ila r  manner in  concentra­

t io n s  of 0.57 to  0 .93  mga. p e r cubic m eter over s im ila r  periods of tim e. In  

th e  case of th is  compound th e  conspicuous d iffe ren c e  was th e  f a r  g re a te r  

inc idence  of h y a lin in a tlo n  of the l iv e r  c e l l s ,  which in  our opinion was the 

c h a r a c te r i s t ic  le s io n  caused by #4465 and m ixtures con tain ing  i t .  One can 

th e re fo re  conclude th a t #1268 in  low co n cen tra tions i s  d e f in i te ly  le s s  tox ic  

than  #4465.

Group 2. — A fte r 119 days, the low co n cen tra tio n  o f #1263 having proved 

but s l ig h t ly  poisonous, i t  was decided to  Increase  th e  concen trn tlsn  in  the  a i r  

b rea th ed  by th e  54 r a t s  then  rem aining. Temperature and o th er conditions were 

'm ain tained  as during  th e  f i r s t  119 days, but by th e  use o f 4 vaporizers In s tead  

o f 1 th e  average co n cen tra tio n  of #1268 in  the  a i r  was brought to  6.23 ngn. per 

cubic m eter of a i r .  Exposure to  th is  very h igh  co n cen tra tio n  was continued fo r 

87 days.

Under th ese  extreme conditions the  animals again remained la  p e rfec t 

h e a lth . The carbon te tra c h lo r id e  and alcohol  t e a t  was pcs i t  ir e  hut th e re  was 

a b so lu te ly  no o th er in d ic a tio n  of l iv e r  damage and no evidence cf d isturbance 

to  o th e r organa.

at* CC3-3'
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»tan examined a t  autopsy a t the end of 87 days — the animals

experienced a t o t a l  exposure of 2C6 days — there  were no groea en d e rce s  of

abnorm ality  la  any p a r t .  Ca microscopic examination no organ showed changes

except th e  l i f e r .  H a  number of c e l ls  contain ing  hy a lin e  and the amount of

hya line  l a  th e  c e l l s  la ro lre d  increased during th is  period  of exposure to  the

h igher c o n cen tra tio n  of #1268. The hyaline was most abundant in  the p o r ta l  ton

of the  lobu le  w ith  r e ry  l i t t l e  in  the  c e n tra l a re a . A fte r 42 days of exposure

10 r a t s  ware s e t  a side  and were s a c r if ic e d  73 days l a t e r .  H ay were in  excelle :

co n d itio n  when restored and d id  not change. G rossly , a t  autopsy, they shored
• %

noth ing  abnormal, and on microscopic examination th e  l i r e r  c e l ls  had lo s t  th e i r  

sw e llin g  but re ta in e d  increased  g ra n u la rity  and h y a line  in c lu s io n s .

The experim ents on in h a la tio n s  of high co n cen tra tio n s  of #1253 reen fo rce  

th e  conclusion  th a t  th is  compound is  o f low to x ic i ty  as compared with ¿4465 or 

w ith  c h lo r in a te d  naphthalanes abort tr leh lo rn ap h th a le n e . The question as to  why 

#1268, the  most h igh ly  ch lo rina ted  compound te s te d ,  prored  but s l ig h t ly  harmful 

cannot bo answered w ith any d e f tr i te n e s s . I t  has been suggested tha t the 

to x ic i ty  of e l l  th ese  ch lo rin a ted  compounds, a rea  though of Yeried compos i t  ion , 

may depend on the a b i l i t y  of the animal to  decompose than  a f te r  lodgment in  the  

t i s s u e s ,  and th a t  th i s  decomposition might be shown by an increase in  the e h lc r l  

in  the u rin e  in  s u i ta b ly  conducted feeding experim ents. In  experiments upon th i  

p o in t we hare shown a d e f in i te  increase  in the u r in a ry  ch lorides when dogs and 

r a t s  were fed  a m ixture of ponta and haxachlcm aphthalenes (#1006), a compound 

h ig h ly  in ju r io u s  to  the liT e r  and contain ing  62.6 p e r cen t of ch lo rin e , but simi 

o h e e rra ticn a  hare n o t been made with any of the c h lo r in a te d  diphenyls or a l l ie d

compounds. I t  nay, howerer, be th a t when about 63 per cant c h lo rin a tio n  is  reac 

th e  eubatancea formed are quite  s tab le  In the body and ao cause a -« y.mum of

damage



c c
l a  conclu sio n , #1268, I f  handled w ith  o rd inary  p recau tions as to  ven tiia - 

t io n  should be en tire ly - harm less to  workmen. TThile i t  cannot he giren an 

a b so lu te ly  c lean  b i l l  as to  h ea lth , i t  is  p re fe ra b le  to  #4465 and #5460.

4 . MECTR3 GF CELQSINATSD DIFHBYL AND CHL0S2iAT23 DIPHZIJTT,

BENZEOC — COMPOUND #5460

This substance  was furn ished  by th e  Monsanto Chemical Company and was sa id

to  hare a c h lo rin e  con ten t o f 60 par c e n t, being  in  th i s  resp ec t below #4465 and
• %

f a r  below #1268.

S rp a r ia e n ts . — The in h a la tio n  technique was used as in  the  case of #1268 

and #4465.

August 2 , 1937. 80 ad u lt white r a t s  were th e  su b je c ts . Temperature to

which the  compound was heated  to Introduce fvae in to  the  a i r  l in e  140-196* C. 

Average c o n ce n tra tio n  in  a i r  breathed by r a t s  0.C35 sg a . per cubic m eter.

Average d a ily  exposure 16 hours. The 'experim ent la s te d  119 days, a  c e r ta in  

number o f anim als were s a c r if ic e d  fa r  p a th o lo g ic a l exam ination, o thers were 

used f a r  the carbon te tra c h lo r id e  and alcohol t e s t ,  and s t i l l  o thers se t aside 

fo r  observations as  to  recovery  from p o ssib le  damage.

In  s p ite  o f th e  f a c t  th a t  the co n cen tra tio n  in  th e  a i r  breathed by the r a t s  

averaged about 1/6  th a t  obtained a t  cosparable tem peratu res from #1258, a number 

o f th e se  «wt-Miw became sick  and lo s t  weight towards the end of the second month 

o f exposure. TThen Je llied , such in d iv id u a ls  shewed gross s e t t l in g  of the  l iv e r  

b u t no changes in  o th e r organs. Cn m icroscopic exam ination sw elling of the 

l iv e r  c e l l s ,  increased  g ra n u la rity  and hyaline in c lu s io n s  »are noted in  animals 

k i l le d  as e a r ly  as the  16th day of exposure. These changes obriously occurred 

ra p id ly .  Hyaline d ep o sits  were never as numerous as w ith  #1268. Animals

AC**
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removed fo r  recovery  a f t «  51 and 119 days of exposure did so t gals markedly 

in  .w eight, and ona died, fo r so obvious cause. '¡Then examined a t autopsy the 

f e l l i n g  of th a  l iT e r  c a l ls  had subsided, bu t abnormal g ra n u la rity  and 

b y a lin iz a tio n  rem ained.

N eedless to  say th e  carbon te tra c h lo r id e  and a lco h o l t e s t  v.aa p o s itiv e  

whenever u sed .

In  view of th e  f a c t  th a t #5450 in  such low co n cen tra tio n  proved so 

d e f in i te ly  to x ic , no-h igher concen tra tions were t e s t e d .  I t  seeas im perative 

th a t  whenever th i s  compound is  used in  in d u stry , p e a t  care be taken to  keep  ̂

co n cen tra tio n s  in  the  a i r  a t  an extremely low le v e l .  No l ib e r t ie s  can be 

taken  w ith  i t ,  as w ith  #1253.

**CP C C 2 ** 3 c
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U .  SClg CgTZRAL CONSID-SlAnciS

In  ad d itio n  to  th a ss  te s ts  of compounds, c e r ta in  experiments sera  dons 

which a re  of in te r e s t  to  those m anufacturing or u s in g  ch lo rin a ted  hydrocarbons. 

D e ta ils  as to  th e se  experiments are  o f course a x a ila b le  hut are not included 

in  th is  re p o rt s in ce  they  are not' of d ire c t  in d u s t r ia l  in t e r e s t .

1 .  ZV2EENCS ?GR THZ ZESIHUCTXON CT A L2X7JR2 C? PS7IA AND 

H3AC2L0ENAPEIHA123S (#1006) E l TE2 3EJT

I t  has a lle y s  been a question  as to  v h a th ar th e  ch lo rin a ted  hydrocarbons 

which have been az«mined by ourselves and by o th e rs  do harm per as or w hether 

to x ic i ty  depends on th e i r  breahdota in  the body w ith  th e  . l ib e ra tio n  of some­

th in g  h a r ^ u l  to  the  l iv e r .  A p a r t i a l  answer has been ob ta ined  by feed ing  

#1006 to  r a ts  and dogs ttiich  were on a low c h lo rid e  d ie t  w ith  uniform  

ex c re tio n  of ch lo rid e s  in  the  u r in e . Then th ese  a n tra  Is  rece ived  the 

c h lo rin a te d  hydrocarbon (#1006) the  u rin a ry  ch lo rid e s  ro s e . This in d ic a te s  

th a t  th e  body c e r ta in ly  hiss power to  detach ch lo rine  from th i s  compound, and 

* -it - ia 'p ro b d tr le " fh a tctiL e 'aenB ''rohd itim '?ls - tru S '- f  iir -ia l i i 8d to x ic v c'c^cuSSS''.'’’ ''I t '"  

would be most in te r e s t in g  to  see A e th e r  in g e s tio n  o f #1263 r e s u l t s  in  s im ile r  

f in d in g s  or w hether in  th e  case of th is  r e la t iv e ly  non-tox ic  compound th e re  is  

p r a c t ic a l ly  no s p l i t t in g  o ff  of c h lo rin e . N either tim e nor our f in a n c ia l  

re so u rces  p e rm itted  such t e s t s .

t

• C <
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2 . TE2 3F73CT C7 INCHZASING 7E2 SCDIZi r ~ ^  3 ^

UPON ANHIALS RZCZTTZC TdlO  DCSLS C? #1006

On t i e  ground th a t  ch lo rid es  n ig h t he fundam entally  associated  w ith  

to x ic i ty ,  a group of 15 r a t s  was fed  a lo r  to x ic  dose of #1006 and ccrparsd  

w ith  a s im ila r  group on the sane dosage of #1006 p lu s  a narked increase in  

ch lo rid e  in tak e  secured by giving 5 cc . per k i lo g rsa  of body vaight of 4 per 

cen t NaCI s o lu tio n  d a ily .

No d ifference*  »ere  found between th e  two groups, and i t  nay be concluded 

th a t  ch lo rin e  in crease  secured through th e  d ie t  does no t enhance to x ic i ty .

This experim ent was done in  o rder to  f in d  out whether increase in ch lo ride  

in ta k e  during hot w eather n ig h t be harm ful.

A p a r t ic u la r  phase of th e  problem, th e  p o ss ib le  enhancecent of ty p ic a l  

sk in  le s io n s  by in c reas in g  ch lo rid e  intake, cannot be decided by experiments 

on fu r -b e a r in g  animals w ith  no sebaceous g lands. A ll th a t can be sa id  a t  

th e  moment i s  th a t  Increased  ch lo rid e  in take  does no t increase  sy ste s ic  

to x ic i ty .

3 .  TSS ZSY2CT 0? El OH AND LCV,' CAL0HZ ZZAIZ ON AIZZALS 

INHALING HIGH CONCSJSATICIS C? #1006

I t  is  w e ll ImoTOi th a t  a d ie t r ic h  in  calcium  is  markedly e ffe c tiv e  in  

p rev en tin g  th e  acute yellow atrophy of th e  l iv e r  produced by carbon t e t r a ­

ch lo rid e  (The P reven tion  and Treatment of Carbon T etrach lo ride  In to x ic a tio n .

3y P . I). Larnson, M.D., A. 3 . U in o t, Ph.D ., and 3 . H. Hobbins, U .3 ., Tcum al 

of the  American H edical A ssoc ia tion , 1923, volume 9C, page 342).

To d isc o v e r  w hether calcium  in  the d ie t  would proceed againsc l i7 e r  damage

AZr r C3*t
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fro n  a to x ic  c h lo rin a te d  hydrocarbon, 30 ad u lt white r a ta  ware placed uocn a 

d ie t  o f lean  horsam eat, s ta re h  and la rd , a combination adequate fo r maintenance 

but Tery low in  c a lc im .  Another ^*oup was given a d ie t co n sis tin g  of deg 

chow, n i lk ,  le t tu c e  and eggs, with added calcium la c ta te  — a ra tio n  very high  

in  calcitm u

Both groups were exposed sim ultaneously to  in h a la tio n  of high concentra­

t io n s  o f #1006, an average of 11.21 agm. per cubic m eter fo r  16 hours a day.

A fte r 16 days, 12 high calcium  d ie t r a t s  were a liv e  and 7 of th e  low 

calcium  group. At in te rv a ls  animals were k i l le d  fo r exam ination. In  both 

groups th e  l iv e r  was abnormal g ro ssly  and m icro sco p ica lly , and in  bo th  groups 

anim als d ied  from l iv e r  damage. I t  was im possible to  co n sid er th a t  th e  h igh  

calcium  d ie t was in  th e  le a s t  degree p ro te c tiv e . I t  say , th e re fo re , be 

concluded th a t  adding calcium  to  the d ie t o f  workers e i th e r  in  th e  form of 

e x tra  m ilk  or o f calcium  la c ta te  w i l l  not p revent l iv e r  damage.

4. TEZ ZS72CT C7 INJZCTICIE CF XANTHZ3 CN AiJUaiS 

INEAUSG HIGH CGNCZ:73Ano:S C? #1006

In  1937, R. C. Neale pub lished  a b r ie f  paper (The P ro tec tiv e  Action of 

C erta in  P urines a g a in s t L iver N ecrosis Produced by Carbon T e trach lo rid e  and 

Chloroform« S c ien ce , 1937, volume 86, page 83}. Ha claim ed th a t r a te  

in je c te d  w ith sodium xan th ine  became markedly r e s i s ta n t  to  carbon te tr a c h lo r id e .  

This suggested  th a t  xan th ine  might have s im ila r p ro te c tiv e  power over l iv e r  

damage from th e  c h lo rin a te d  hydrocarbons on examination in  th is  la b o ra to ry .

acco rd in g ly  38 ad u lt white r a ts  were caused to inhale  #10C5 in concentra­

t io n s  averaging  15 eng*»- per cubic m eter fo r  15 hours d a ily . Cue ^ c u p  of 

20 r a ta  we* given 20 of xanthine subcutaneously every o ther day and 40 ngm.
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o f xan th ine  by s tccach  tub* on tit a a l te rn a te  days. The second group of 18 ra ta  

had tha  sane exposure to  #1006 w ithout xanthine trea tm en t. Ko d iffe ren ces  were 

no ted  and one oannot expect any e ffic a cy  iro n  xanthine e i th e r  in  the  p reven tion  

or trea tm en t o f l iT e r  d isease  due to th is  ch lo rin a ted  hydrocarbon, and in  a l l  

p ro b a b i l i ty  th e  same negative  r e s u l t  would be encountered in  connection w ith  

a l l i e d  to x ic  ccnpounda.
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