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/•vihe ' im p o r ta n t  o c c u p e t i o n a l  p o i s d n s v' fo r  a  l o rg  t i  me'.' * i !he z e a lo u s   ̂ *s
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s tu d y  and  the i n s i s t e n t  p r e s e n t a t i o n  of t h e  c h a r a c te r i s t i o s  of t h e  ^
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c o n d i t i o n  have, out l i n e d  a  c l i n i c a l  p i c t u r e  .-,vfcich i s  a  m a t t e r  o f ' g e n e r a l ?

\
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< h e lm e d ic a l  i n s t r u c t i o n  and know ledge,  i n  s p i t e  o f  t he  c o n t r o v e r s i a l

’n a t u r e  o f  c e r t a i n  d i a g n o s t i c  d e t a i l s ,  ihe* m a n u f a ct u r e 'a M  ’ h a n d l i n g ' o f  

' ^ t e t r a - e t h y  i  l e a d ,  r e s u l t a n t  uoon i t s '  r e c e n t  development fo r  im p o r ta n t  1
%c

i n d u s t r i a l  p u r p o s e s ,  h a s  b ro u g h t  a b o u t  t h e  a p p e a ra nc e  of a  t y p e  of l e a d   ̂ y;1'

p o i s o n in g ,  vh Ich b e ca u se  o f  i t s  u n iq u e  c h a r a c te r ' ,  is  made t h e  s u b je b t  ’ ' o
' ' . . ■ ■ • . . .  :•■  ■■ ' . ; [V  ■

• • ■ . • ■ ; • . ■ . ' • ■  • ." • . . .  . • - • .. -  • ••

of  t h e  p r e s e n t  p a p e r .  ■ . ■ .. . , •.

. • x e t r a - e t h ; / !  lead  is  a c l e a r ,  h e a v y  ( s p .  g .  a b ou t  1 . 6 2  j o i l y  ^

l i q u i d  u i  th  a p e c u l i a r  s w e e t i s h  .odor,- s to ich  i s  somewhat v o l a t i ^  T

o r d i n a r y  t e m p e r a t u r e .  I t  i s  i n s o l u b l e  i n  e i t h e r  h o t o r  cold w a te r  ,a s 1-
' ■ ■ • ■ ■ ■ ■  ' ■■■ . ' . ■ • ' ■ S  '\
c o h o l  and. a c e to n e ,  and m i s c i b l e  i n  a l  1 p r  o n o r t i  ons ' wi t h  f a t s ,  and o i l s . .  '

I t  i s  no t^  c o r r o s i v e , b u t  when a p p l i e d  to > l i v i n g  t i s s u e  fo r  some t imet .  c o r ro

b r i n g s  a b o u t  n e c r o s i s .  i£ a l l  owed t o  b e i n  oo n t a c t  :.vit h th e :  sk in - fo r - -.  

h a l f ,  a n  .hour' or more l i t t l e  or ix>. s e n s a t i o n  is .  p roduced  bu t  .desquama­

t i o n  o c c u r s ' a f t e r  a day or two l e a v in g  w h i te  and g l i st e n i n g  p a t c h e s .

However, i f  removed from the s k i n  ( b e s t  done  w i th "  fe  r o s e n e ) w i th in ,  a
P

s h o r t  t im e  a f t e r  i t s  a p p l i c a t i  on ,no h a rm fu l  e f f e ct  on th e  s k in  i s  p r o -

w  , • ,
o  d u c e d «

■ ,
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I t ’*'would be assumed t h a t  ’ si ah. aTc ompound of l e a d  i s  a g e n e r a l

. p r o t o p la s m i c  p o i s o n  a nd  i n  f a c t  d ie ra is^s  f i n  g e n er a l  h a v e  r e g a r d e d  i t  J as

s u c h .  O b s e r v a t i o n  and exuer im en fca t i  o n ih a v ^ & o n f i  rms d th e  t r u t h  o f  t h i s
% " „ K l , > / , '

a s s u m p t io n ,  and  have shown the e x t e n t  o f  t o x i c i t y ,  t h e a v e n u e s  of ad-> 

m i s s i o n  i n t o  the  bo-dy,. and t h e  c l i n i c a l  : f e a t^ i r es  wh ich d e v e lo p  i n  t h e
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ÍS&1. ’• > ■ Hage Tv d  :

e s  o f : f the p o i s o n i n g  a re  . .very  str ik ing,- '*®© -much "soytfcat the go nil i t i o n  

j i j e a r  s l i t t l e  resem blan ce  t o  a n y  o f  th e 'c L  ini . c al  t y p e s  ox l e a d  p o i s o n in g
*.-■ ?: -r". ■ ■ . -  ’ .. ’■■  -  - - - . . • - - .•; ••••v-V-- -■  • ; • ■

^ ¿ ’.except  t h e  i n f r e q u e n t  l e a d  e n c e p h al i t i s *  H e v e r  t h e  l e s s . i t ' c a n  n o t  he
:mW0iVr ■ ■ yv^^-v .-■  ’ -," _v -»y . . • .
y^y 'doubted t h a t  t h e  l e a d  i s  t h e  e s s e n t i al  tox ; i e  a g e n t  i n  t h e  compound.
*$¿¡¡¡3* * ^ *  ■ > - ■  ,,^ 4/ ^ ' ' ' ■ » ' * * ’Jrh-' > ^
^ 4 1 ’he p e c ul i a r  symptoms a n d  s i g n s  p r o d u c e d^ r e  d u e, i n  a l l  l i k el i f r o o d ,

t he  P h y s i c al  a n d  c he m ic al  p r o pe r t i e s- o f - t h e  compound.-wh ich pe rm i t  of
- - ' ' '  "h- , P 7 ? ' T /"  ”

- a  more r a p i d  a b s o r p t i o n  t h r o u g h  J h e ' s M n  and lu n gs  t h a n  p o s s i bl e  i n  t h e
v v i  '  ‘ j * * ’’ ’ '  -  t l  ' f  '  "  '

'V ' j c as e  of d ie  more common lead* compounds, "m o re  i m p or t a n t ,  i ts  d i s tr i b u -

I f ! *  i o n  i n  t h e  t i s s u e s  may be don f id en t l l y  exp ec te d  t o  d i f f er  f rom t h a t  o f
-  -  ■  • - .  • . • ■ ■4 ,  ■ ■  4 h . - . . . . . , . .  .■'  . .  ,

' the u s ua l  lea d  compounds i n  t h a t  i s  s ol u b i l i t y  i n  f a ts ,  pr e d i s p o s e s  i t s
. ■ ■  ■ ■  ■ -■  :: ■  -j-' y 'y '  y  ¡ • • • • ’ •■  ' : ■  y - . ' -. .  '■  ; *»r‘ ■ ■ ' ’ ■ '. ■ '

« íh . lo ca l i . x a t i  on  d>ni; re l a t i v e l y  h i g h  co in  en t r a t i  on i n  t is s u e s  o f  h i g h  fa t  

■  c o n ten t ,  such  as  adipose t i s s u e ,  c en t r a l  ner v a is  sy s tem  a r a  l i v e r .

'■  , - ’ ' ’ ; Modes of En t r a n ce . I t  has  b e en  shorn  e x p er im en ta l l y  f e -  .

A^emiagggtB ■ t h a t  te t r a - e t h y l '  l ea d  is  ca p a b le  of pro d u c in g  i l l ne s s  and dea t h  &
.•••• : : • .. ••• . ' . iJiUirvQ i

. ’’When i n h a le d  as  a - .vanor ,  when &%>■ '> l i e d  - to  t h e  dr i n ,  when a d m i n is t er e d
- ' - * s o » y  ~ ( i v -  •

immorally sa d  rrhk-a- r r i leCLSi in t r a ven o us l y .  Under any  one o f  t h e s e

h c o n d i t i o n s  d e a th  may be b ro u g h t  a b o u t  i n  t h e  c o u rse  of t h r e e  to s i x  

h o u r s,  though m in im a l  l e t háL d o s e s  do n o t  M i l  u nder  t w en t y - f o u r  h o u rs  

® a k o r d i n a r i l y • . xhe in t r a ven o us  in j e c t i on  does  n o t  p roduce  im m ed ia te  d ea th ,
ViV.; .. . ...... ; :/ ■ . ,• ... •. ,■  . ■ ...................... . •' : ■ • ■ : ■ ’ ■ ■

^ »s un le s s  in j e c t e d  in  s u c h  quant i  t i  es and a t  such a  r a te  as  t o  produce  

p ^ .m e c ha n i c a l  'b l o c k i n g  o f  t he  b lood v e s s e l s  . .

ydy y-my .. ;■ / .. / ■ -

l y y ( l )  U n pub l ished  e x p er im en ts  from  tie He s ea r c h  L a b o r a to r y  of t he  E th y l
pS?y;yÍN-..;, v ' . . .  ■ . . .  ;■  . ... ■ .. . ■■ . . - .  ■
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; ( Thi s  f hr N f e e  r eas on  t h a t  no coagu la  t ien,  is- pro d u ce d  in  t he  "blood by the  

’[ pr e s en ce  o f  t e tr a -e t h y l  l ea d ,  which is  immisc ib le ,  w i th  b l o o d . )  Lien, 

...¿ifcoç), have  been  seen  to  become i l l  as  a  re s u l t  of in h a l a t i o n  o f  v a p o r  of 

" H ^ - t e tr a -e th y l  l ea d ;  and a ls o  as  a re s u l t  of a bs or b i n g  t he  f l u i d  t hr o u g h
Î X  ' ' ........................."  Z  '  ? ? " ' f  ‘ '  ’
-¿..-.-.tbe a k i n .  inQg o f r r  '¡t*r-nt Ig .  h o wev er , ’. i l l n e s s  .’in  men is s  b e e n  œc ode g e i

' by th e  ‘ combi r a t i  on  .of f e e s e  c o n d i t i o n s .  over a eo ¿Bid er able  p e ri o d  of,

‘ t ime .

5, ?' ‘ Symptoms and Si g n s .  Under coni i t  i o ns  which permi t  of i n h a l -

:Jr\ a ti o n .  o f ,  c on c e n t r â t ed v a por  ,<£ t , e t r a ~ e t h y l  l e a d , ;  or i d n  con t a c t  wi t h  

u n di l u t e d  t e tr a - e t h y l  l e a d ,  ac bo th ,  f or  s u f f i c i e n t  p e ri o d s  of t ime .

an i l l n e s s  d ev e lo p s  in  which some or  a l l  c£ the  fo l l o w i n g  s u b j e c ti v e  sym- 

-ptoms a p p e a r ;  i n so mni a ,  n a u s e a ,  v e r ti g o , ,  a nor e xi a ,  headache  and m uscu la r  

w e a k n e ss .  A s i c k en i n g  t a s t e  w hi c h  i s  no t  d e s cr i b e d  a s  m e t a l li c ,  i s  

¿ fr e q u e n t .  I t c hi n g  or  b u r ni n g  o f  t h e  s k in  o c ca si o n a l l y  is  com p lai n e d  o f .  

¿These a r e  u n v a r yi n g l y  accom panied  by t h e  ob j e c t iv e  si g n s  of p a l l o r ,  low 

b lo o d  pr e s s u r e , ^  subnorm al  t e m p e r a tu re ,  and lo s £  o f  w e igh t  . x h ere  i s  

u s ua l l y  a  s lo w i i g  o f  th e  p u l s e .  A w e l l  d e f in e d  and r a t h e r  coa r s e  

t re mor  i s  an a lmo s t  co n s t a n t  fi n d i n g ,  and t h e  r e f l e x e s  are  f r e q u e n t l y  

e x a g g e r a t e d .  The m u sc le s  them s e l v e s  a re  hype r -i r r  i t  a b l e ,  respon d !  ng 

0 t  r e a si l y  to  . me c ha ni c a l  s t  imula ti  on .  g a s t ri c  cram ps,  a l t ho u g h  o c ca si  o m l l y  

$£>;■  pr e s e n t ,  a r e  no t  s ev e r e , and a r e  almcs t  never; a  m a t t e r  c f . co m p lai n t  on 

the p a r t  of t h e  pa ti e n t , .  n ei t h er  co n s ti p a ti o n  nor  d i a r r ho ea  is  ex--  

p er i e n c e d .  a  l e a d  li n e  h a s  "been s e e n  by fee  .w ri t er ’ i n  b u t ' t wo  ca s e s  and
îÿv-4-if1'"- i * ■ ,
H'.Ÿ'here a se v e re  p yor rho ea  l e n t  some doubt, as. to th e  n a tu r e  o f  t h e  b lu e

7'd isco lore rbi  on .  , ly "

\*Kr W

mm

* 4 , ,
t- $ %"J * ̂  î  ^  - -

• ». w ^  «i

?  t *  ‘ V. ^  ’l î  A f - X  *  9 i5?*. Î» fc i -4 „ *  '%  •*+*• * ^  ^



' Page Pour

E sa mi n a ti  ai  o f  t h e  b l o o d  shows no c oa s t  a n t  si g n i f i c a r l i  f i n d i n g s .

A s l i g h t  anemi a  somet imes,  d ev e lo p s  b u t  t h  e chan g e s  c h a r a c t e ri s t i c  
' .- (¡Jr*tosdr

•of o r d i n a r y  - lead  po i s on i n g  a r e  us m  l l y  »Otfreg i -ot-eu-a-o-x—fcfcrcrir :

«¿»s fi nga-■ i n  .on ly  " sÈas» o u t  o f  >f or t y  «oases h a s  s ti p p l i n g  of t h e
-tio>

er y t h ro c y t e s  a p p e a re d , - a n d  i n ' t h e s e  on l y  owed enough change

t o  h e found  : e x c e p t  by t h  e most pa ti e n t ,  s e a r c h  lag , U ri na ry  fi n di n g  s 

a re  m e a g e r . There  is. an h y p e r a ci d  i t y  of -the ur i ne  i n  a l l  s e v e re  

cases>  "the u ri n e  re m ai ni n g  ao i d  to  M ethy l  Ked d ur i n g  the e n ti r e  

t w e n t y - fo ur  ho ur s ,  . ■ • ■

A n a ly sis  of Symptoms a ni  S i gn s .  The i n so mni a  i s  ai e  

o f  the ea r l i e s t  a ni  most  pe r si e  t en t  symptom, i t  i s  so s ev e r e  a s  to  

, be a  co m p le te  in a bi l i t y  t o  s le e p  f or - d a y s  a t  a  ti m e ,  a n d  as i t  

.becomes l e s s  pronounced  i t  f  re  Cjuehfc l y  occur s e v e r  y second n i g h t .

• i t  i s  no t  or d i n a ri l y  f o l lo w e d  Tqv any ti t  ease f a ti g u e  even i n  p e r son s  

who a r e  doing heavy  manual l a bo r  du ri n g  th e  d a y .  .any s le e p  which is  

o b tai n e d  b y  t h e  a f f e c t e d  pe rson  is  l i k e l y  t o  be f i t f u l  and di s t ur b e d  

wd. th  t wi t c h i n g  o f  t h e  body ,  freque n t , mover® nt s ,  and  c ryi n g  o u t .

The c o m p lai n t  i s  f r e q u e n t l y  made by  the p a ti e n t  t h a t  his  m ind i s  

t o o  a c ti v e  to  a l l o w  s l e ^ p ,  and t h a t  i t e n  a s l e a  or awake he i s  in  

a  dream or  d r e a m li k e  s ta t e  i n  w hich  a l l  k i n d s  of gr o te s q u e  and un­

u s u a l  si t u a ti o n s  a ri s e .  The n a u s e a ,  vo m i t i n g ,  l a c k  o f  a p p e ti t e  and 

■ v e r ti g o  a r e  a 11 espeei a  l l y  p ronounced  i n  th e  . e a r l y  p a r t  of th e  day. 

and u s u a l l y  wear o f f  dur i ng  the  course  of th e  da y .  An i n di v i d u a l  

¿i n  t h i s  s i t ua ti o n  o f t en  goes w i t h o u t  br e a k f a s t ,  t h e  v e ry  tho u g h t

Vor si  g i t  o f  .which n a u s e a t e s  him , b u t  ea t s  h e a r ti l y  and wi th  r e l i s h  
. > * % '  

i n  t h e  -eveni ng .  However, an a t t a c k  ,c£ nausea  and vo m i t i n g  m ay .be  , ^

' x i  0 0 G6 5 7 U



im m e d ia te l y  p r e ci p i t a t e d  l y . t l s  ocl or  ..ofith e t e tr a - e t h y l '  l e a d  . xhe 

v e r ti g o  i s  no t  pronounced  e x c e p t  i n  v e r y  se v e re  c a s e s ,  and is  u s ua l l y  

-g an i n d e fi n i t e / f e e i in g '  o f  d u l l n e s s ,  h a l f  di z z i n e s s  and h a l f  h e a d a c h e ,  

d. I  he bLood pr e s s u r e  changes';  ai e  s e en - e a r l y  a n d  a  re  t h e

- ' most r e l i a b l e  e a r l y  fi n di  rgs,..-"i 'he s y s t o l i c  pr e s s u r e  m y  'go as low

j ’a s  eig h t y  m i l l i m e t er s  o f  Eer.cm’y ,  h u t  is  t s ua l l y  b e tw eea ni n e t y  and  one 

, ' hund red  i n  p e r son s  w^iose pr e s s u r e  was p r e vi o u s l y  horns. 1« xhe di a s to l i c

' ' ‘t  1 pr e s s u r e  i s  r e l a ti v e l y  low er  i n '  a lmo s t  ev e r y  c a s e ,  t h e  p u l s e  p re s s u re

_ " "being f i f t y  to s i x t y  m i l l i m e t er s «

, . ' The te  mpe ra t  u re  i s  e x tr e m e l y  low in  th e  e a r l y  morning

" h o u rs ,  o f t en  b ei n g  a s  low a s  ni n e t y - si x ,  r a r e l y  "being a ho re ni n e t y -  

s e v e n  i n  an a f f e c t e d  p e r son .  I t  a sce n d s  du ri ng  th e  da y h u t  o r d i n a ri l y  

i s  subnorm a l  th rough  t h e  en t i r e  t w e n t y - fo ur  ho ur s .

-■  i Loss cf w e igh t  i s  a  oo n s t a n t  f  i n di  rg v a r yi n g  from s l i g h t

■ to  gr e a t  d e c r e a s e s  s u c h  a s  fi f t e e n  pounds i n  two cr t h r e e  weeks . 

a ." \x‘ ’ ’ ’ xhe s e v e r  i t y  o f '  t h e  tr e mor  is qu i t  e. v a ri a b l e ,  b u t  some

i v 'k  ..degree of i t  i s  a lmo s t  core t  a n t .  i n  some ca s e s  i t  is t h e  meet s tr i k i n g  

" symptom, and th e  .one most  complai ne d o f  . . in  t h e  more s e v e r  e c a s e s,

J'. "sudden t wi t c h i n g s  o f  an a rm  or l e g ,  u s u a l l y  t h e  form e r ,  o c c ur  t o  such 

p' 'ba n  e x t e n t  a s  to  a ro u s e  the  s u b j e c t  fr om s l e e p  or c a u s e  him t o  dro p  a n

•f««. 
>  *  

• t

" o b j e c t  h e l d  i i  the: hand. : ‘ ’ .

■ ■ ■ ■ ■ ; xha s e symptoms an d  si g n s  to g e t h er  w i t h  the  somewhat ex-  

• '■ 's^gerated r e f l e x e s ,  p r e s e n t  a pi c t u r e  a? a d e g re e  of  c en t r a l  n e rvo u s  

«^ sys tem  invo lvem en t  *h i c h / i s  no t , ;se:en i n - a n y  but. the  most a c u t e  c a s e s  of

Mivufs#*'l.exd p o i s on i n g ,  i n d e e d  t h e y  s u g g e s t ' a  d e g r e e  of s e l e c t iv e  lo ca l i s a ti o n
„ v  ' ' ■  ' ' t '

hv- '  i n  no rv eu s  ti s s u e ,  w h i c h  m igh t  be  a i t i c i r a t  ed f ro m .a  co n si d er a ti o n  of
’a -  1  d -> < ■ “------ -----------------; -------— ----- „*

-Jr#, t  so lub le ..sh ¿raste r. _of t h i s  lead connc-nd .
EE 0 0 0 o 5 o U
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C lin ic a l Types« In mild cases^ -where' exposure has "been

¡¡^sligh t/'" insom nia and anorex ia , w ith a s l ig h t  drop in  blood pressure in
* * '  4 *  ^  ~  *  * * V i - i . ' V . *  . «

.'?••'■     • : •••■  .• •; r  ••■  * •>:<. r-. - "v- y-;-.. v y - .-..* t j # .c . ' . r r v  ..*:✓  - -• ; •■ ■ •.:■  \ • . ' ■ . • •......................•

/which the most pronounced drop .is  ' in  t  he,,d iastolic.„pr essure, are f r e -
■ i h-isiirY , 73»■ “ / _ * Yw '“i f  ,ri// f''«,i\, ‘

’ (p ien t i; /the only*^inding s . indeed'1he'"insomnia is  sometimes rep laced
/* Cfti ” - *■ »5 * * » " Or- ^

r  * r t> 1 *  > ,

5ir ,"by & d isturhedJ& pep in  which f r ig h t f u l  dreams  a r e ' go ns n i cuou s ly  f r e -
~  f-*  * % ‘  % '*•

P*^ £. * ^  ^  *  *K ¥V‘1Ìj î §®jÌ*̂  H ^  ^  -**7 ^  y  *

^vf^ueirt « In'.t;he‘■ course -of - _a~,few day^the/oo^nd itio« 'd isapppars_ almost
/  ■ “  * * t  i  -  ,

en t ire ly ,- th o u g h  freq u en tly  leav ing  the hlood pressure lowered for from
,  - ; » i  ?,* / '  , -

S *  r j - J  1 J

vetrone--, .t o^three..«-¿weeks* x ln  mare’severe ‘cases-Jhe symptoms are mcr e .numerous 

t'éf and ;pronouncedr j ^^■ uMfFVrpni prrt lilamflaiin—irrml-xr—

o r ^ y .Qn mnntrTr' "^hrr iir m T lit '' :
•''t: '•'■ •• »■ ■ •-• .•• ■ *•■ •■ ■  ■  • - ■  . - • ■ ■  ' . \  *  V ' .
■ • ■ - • . • • . ■ . . ,: ' •, . . . ■ • . : ■ ■ ■ • . ■ ■ ■ '  ̂ ■  . „ V - 7 . i.«'0 ' W  - - ■ •' ■ •

■ •insomnia arfl a no r e xi a  a r e  e s p e ci a l l y  p ronounced  4- now ev e r ,  when the i n ­

somni a di sa p p e a r s  improvement,  cones s u r e l y  a n d  wi t h  t h e  r e t u r n  o f  the  

a po e t i t e  t h e  s u b j e c t iv e  symptoms u s ua l l y  di sappear  a lmos t  c o m p l e t e l y .  

'Yeakness on e x e r ti o n ,  l a s s  i t u d e  -and th e  < s uhnorm al  b lo o d  pr e s s u r e ,  o c ca sio n  

"a l ly  p e r si s t  f o r  l ong  p e ri o d s  cf .time , a n d  by t h ei r  p s r si s t e i c e  s u g g e s t  

the  fa ti g u e  of c hroni c  i n f e c ti  ousr di  s ea s e s .  i n  v e r y  s e v e r e  c a s e s  the  

n e rvo u s  sy s tem  involveme nb i s  s e en a t  once to be t h e  e s s en t i a l  c h a r a c t e r ­

i s t i c  of t h e  c on di t  i o n ,  r h e  p a ti e n t  is i r r i t a b l e ,  “ n e r vo u s" ,  and i s  in  

a  con s t a n t  s t a t e  o f  e x c i t e m en t  v hi c h  na y pr q g r e s s  to  s u c h  an e x t e n t  a s
.. w  •

t o  r e n d e r  him m a ni a c a l ,   ̂ The na ni a  resem ble  s an a l co h o l i c  d e l ir i u m  

ver y s t ri k i n g l y . '  m  i t  - the-v ie  t im  ta l k s  con s ta n t l y ,  and is  u s ua l l y  i n  - 

■ cons tan t  fear.- c£ , a nim a l s  .gnd p e rson s  who «.are* on t h e  poinfc^,o£:-.a.t tacking.-.  .

h im .  H is s t r u g g li n g  to e s ca p e  o r  to  d e f en d  him s e l f  i s



s ,  and  , u n l e s s  r e s t r ai n e d  or q ui e t e d  in. some , o t h er  .zfeshioa he  is
~ ’/  S ** if**'** J.' t  '

<3s:ely -to ' jump ou t  of t h e  window or i n j u r e  hi m s e l f  in  so me „ ot her f a s hi o n .
j l M - f u * .  j

. .. . . . . .  .........

' '  ~£i a g no s i  s .  j.he d iagnc îsT  of t e tr a - e t h y l  l e a d  po i s on !  ng i s
* . W» x - - d  * ■ *■  - *

i^igto he made f ro m -a  cor e f u l  co n si d er  a t  i  on ,of t h  e. /symptoms a nd- si ¿.ns to -  

^ ^ ^ b t h er  ’rcCthha hi s t o r y  of e x p o s ur e .  yHoafeverj none of t h e  i t e m s  ^ h i e h  go

nzTie tip th e  c l in i c - 1!  • 'speet cf t h  I s  „eo n di i i  o n i s  c ha r a c t e r  i  d i e  o f  i t
• * - 

%n:^alone. a  c a r e f u l  di f f e r e n ti a l  di a g no s i s  must le  made from t u b er c u lo s i s ,

^$ffsyoyi l i  s e hr  oni  e ' • myoe *r di t i s  and o t h er  ^chro n i c  i n f e c ti o n s  ti l t h  •
‘J X A  -

;  ̂\  s y s te inic  i n t  o x i ca ti  on .

P Vi
h-K V i

x r e - t m e n t . xhe t r e a t m e n t  ;h i c h  h t s  "been employe.

ff§sfcshesM h er ei n  / ' di s c u s s e d  ha s  heen  ..ha se d  .on s e v e r a l  con si d er a t  i o n s .  I t
e .

^i;0eem:3: i l i h e d y  i t ha t ' . t e t  r a - e . t h y l  lead ,  i s -o o  nver t e d  i n  t h e  ti s s u e s  t o  in -

Vs- 'o r g a ni c  l ea d  compounds c a p a b le  o f  r e a d  'n g  aLth p ro ^ e in n  i n  th e  -:r y 

■ :if%that • heavy  m e t a l  .rsaIt s  a r e  ¿ g e n e r a l l y  lono. n̂ to  ; .do . \ i h er  e i s  sone
H s & s ii iv ;« '  '■ . ■ ■  -  • .■ ■  ' . ■ ■  ■ ■ _■ ■ .■  i . .  " ■■  .v ■ ■ . .
v fc ^ c -r« v -: . . .  '■  ■  ■ : ■  . "  .• : ■ ■  . ■  '■  . . .  '. ' -

S«§sexpevrlmentsd.. 'evidenc e t h a t  - t hi s . . i s  .the.!, n :a®  . j . .

•X,?** r  F ra n  t hi s  i t  w cu Id  appear  t h a t  t h e  v a ri a ti o n s

t h e  sym ptomato logy  o f  t e tr a - e t h y l  l e a d  po i s on i n g  as opposed to or d i n -

fei;a£'y l e a d  po i s on i n g ,  ai f f e - H n ^  a f  t  — f rom  ordi, t i i t ; Ip -fT—00^^50-44* 57-
.  '  * ' - 7 •. ‘
F v a r i s e  e i t h er  f r  oin a  u niq u e  d i  s tr i h u t i  ca * of l e a d  i n  t h e  or from

' 1 >4 , * ,
t g r eo t  d i f f er e n c e  i n  t h e /Nqi e n t i t y  p r e s e n t  i n  t h e  Asaim i ng ' ’ ..

h" co r r e c t n e s s  o f ' t h e s e  c dn c l u si  cqfs ' ^ e ^ tr e a t m e n t  of t e tr a - e t h y l  l e a d j

t <-* , h . t

5f*te.v>’5 ' -

■  " i ;
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jj^wh iQ^ ^ f g  d e m on s t ra te d  i t s  e f f i ca c y  i  -nr&e v  er a 1~J t y  p  e s o f  h ea v y  m e ta l
s-v ! V -•*- » f „ », ■*■ / î*§S. . i

p o i s on i n g  , i ’he , expe r i  ne n t a l  h a s l s - c f *  t h  i s  m e th o da n d  t h e  . c li n i c a l  e vid -
£Sÿfw i ' ( 3 )

^?.^^-énces„ste33Ch3q530±xi-of i t  s . v ai n e  .¿p  p e a r f  e l s e  T h e re .  r. • Tie pr i n ci p l e s

^¿ V  t

c oa g u l a ti o n  o f

h.'  ̂ - 4 >* ’ - ' V  '
n n d e r l yi n g  i t - f h r e  a s ?fo H o w s : \r ' ^

J c /i S i i  - , Heavy m e t a l s  c .omUh¥%i th a*ncL p roduce  co
'5' ■ :£-£** .^ : -> l iV i  rg ‘t i s s u e  \

v . V i r ^ lP g P ' ' - • ~ r : ? - -  - ...
' 'v ( 2 } i f i h i s  oombinot icn  cf ̂ hea v y  me t a l  and ti s s u e  ca n  h e  lo t h  pre-*,¥<*f

~ \ ' f  - ven ted  and b ro k en  by th§^-pr esence  o f  s u f f i c i en t  co ncen tza. Ü ons o f  sa l t s
\  f.€^t £ ~ ' * „'V \  , ’Ÿ J \ .*'1  . ",*• » «V Y> '» i> *■  '
,s?êkz
■ m

«•1 V +■ *. V*

?»>*. P
K ^ ? .o f  t h e  l i g h t  m e ta l s ,i n - s u c h  a  way a s  to  r e s to r e  t h e  ti s s u e  t o  normal

* ■  * ’»i » < '

*'■ , -%* 
£ô~

¿ ^ p h y si c a l  s t a t e  end f r e e  ihe  he avy me t a l 'i n  so lu b le  form f b r  e x c r e ti o n .
,and

i*t
^i.

(S)  The sympt oms of '  a ci  d i n to x i c a ti  cn ^ e d e m a ,  wi t h  con se r u e n t  

r e t a r d e d  e x c r e ti o n ,  a s so c ia t e d  wi t h  hea vy - ne t a l  po i s on i n g ,  e s p e ci a l l y  of  

the a c u t e  t y p e ,  b e y be com ba t ted  e f f e c ti v e l y  b y  th  e same m eans.

I n  g e n e r a l  i h e  tr e a t m e n t , co in sis te d  of a d mi n i s t er i n g  mix tu r e s  

q f  -sodium b i ca r bo n a t e ,  œ dium  c i t r a t e , . .cs. lcium  ca r bon a t e  and  magnesium 

o x id e  in  q u a n ti t i  ê s  s u f f i c i en t  to make and ma i n t ai n  n e u t ra  li t y  of thè
. . . .  . ................................................

u r i n e .  I n  t h e  more s e v e r e  c a s e s  magnesium s u l p ha t e  was added  to  th e

-<#0 above l i s t ,  g iv e n  i n - s m a l l  do s e s  t hro u g h o u t  t i e  da j T i n  or d e r  to  mai n tai n

' - . f ree  di u r e si s ,  la r g e  q u a n ti t i e s  o f  "water and  ci t r u s  f r ui t  j u i c e s  were
/ . i  '  -

■ ^V- . - a d mi n i s ter e d .

■ WrÇn X v s f ¡j  ;v .
*4 VÜ.V.V-'

¿o jBfo n a r co t i c s  were u se d  i n  or o d u c ir g  s l e e p .  ( I t  can not  be .

■' ^ ÿèm phasised  t o o  much t ha t  t h e  u se  of  opium compounds and c h lo r a l  h y d ra te  

-■ -•In t hi s  a n d  si m i l a r  t y p e s  o f  - insomniz i s  an  «extremely  dangerous  pro c e e d ure )

g / j r i t  was found  t h a t  a f t e r  a ■ th or ougn. ■ a l k a li n a . j a ti  on tne  i nso mni a  de«»

i<k'creased i n  sever :
- 'r ; : 1

;^ftl^#turned ‘-almost ' ^

nera l ,weakoess.-»er'vous‘. I r r i t a b i l i t y ,  a s 'evidenced* by"

•fc «•«» Và-PIî» ▼ PSrV̂ .tn-e-et'hPT1’-. «I m'i^3fa‘d;n'i¥i!,fiÀd Ssüï-'ièŜ ft.'SS&̂ bi

It!
fBMSnp se ve r  ai  ■  ea s e s  gen
S #  ‘



%feyo^W^ie re was'no in c rease in -the ‘ sev er it  y of th e_ ^rmptoms and no
‘ i * r -..» >- c ¿ . , 7 -*1 *■ ' ' **

i^ ^£j;ap«e^nto p rev iou sly  sever e . symptoms in  a > s in g le ;c a s e . i t  i s  p o ss ib le
MX-SSpSSs?'.-- '• • ' T

oa t  of door ¿exercis

^ p g i f  t h e s e  ca s e s ,

S M

s e  ’and ran reatio  n ^ ’f R e s t i a  ibi ecL-' was 'im possib le J: 
’Tttfyuy  ,7*

f o r  most
• a w  -  • * *  * • -  ?

t h e y  were :permitf*t&d' t o  . a m a s si  he ms e lv e s  ;sndttoB:
.•¿BO’»#«'- ' 'u>aìiÈ# *Ufa0i% V*>&$F ••*" 1 ■ ■ •' ■ ':»<■ •.*&•£*.

SiSSSfsf’' • '  - ,, > -i ‘>> » , • «* , »- . Ufi*?™/
fjgjm&ej) o c c u p ie d  in f l i g h t  o u ta f  - do a rT re  c r e a ti  am **4}/ w i th o u t ;• ,
Az&V
^ ^ i g n i f i a a n c e ^ v m  t h e  o i h er ‘ l a n d /  ,.tha%'%&i1̂ o f / 1t i ie de la y ed  a f f e c t s  of e i t h er
y*j5 r*^  ̂ , r *.  ̂ „ t * * J” vŝ  * /  ’*  ̂ - /
%^or& ixs^  y ' l ea d  po i s on i n g  or  o f - t h i s  pa r ti c u l a r  i y P e of lead: po i s on i n g  n ^ y  

isaasd i n  an y: o f  - the se  ca s e s . Kxper i r© n t a l  e videmce o b tai  ned  i n  :IKSf
SdCMiV.ai*“’'  .*

^ t h e  s t u d y  o f  the  s e ' oa ti e n t s  is '  to be '-made t h e  s u b j e c t  o f  a  l a t e r  o u b l i e -  
^  L *ffc£. ■ z/her)'*HznT$ a x  on**/"-
C ^ a ti o n ,  i nasmuch a s  fc£ff  Fvi/ipur* p com p le te  a t  t hi s  t i m e ,  .out on

fi'.’c l i  n i c a l  ’ e vi  dene e a lon e  the w ri t e r  f e e l s  j u s ti f i e d  i n  p r e s e n ti n g  t h e
• ••■  ".■  •• .'.. • •' '• . v . •. ■  .,-.f. .■ • •' . : ;• . ' - ■  •? ' •'. W .  • -  - ' v /  ! =-. \  . • ■  . - ■

•" ■■  '.■ ■  •',•■ '■  ' . .  '■  .: -■  ■ -• r -u . ■ , .  :_■ .■ ■  ■ ' : f  . .  ■  . ‘ ■

above method of tr e a t m e n t  a s  the mos t  sa ti s f a c to r y  method which can
'J? -* "
' ^ i nowbe o f f er e d .  ‘I t s  e f fi c a c y  i n  th e  a c u t e  m a ni a c a l  t y p e s  of t e tr a - e t h y l

f s ^ l e a d  po is oni n g  h a s  not been - d e t e r mi n e d I t  i s  -̂ . .hasa j s c ^ g e s ti  , however ,
■  ■  .. "■ •. ■  ■ ■ '■  ■ •..-'■ • •■ ■ :■  -V  ■  ■ • •

;th a t "  i n  a n  a ai t  e ca s e  o f  i no r g a ni c  l ea d  po i s on i n g ,  ri  th  pronounced  

j c e r e b r a l  symptof ts , such  a  t r e a tm e n t  vi g or o u s l y  ca r ri e d  cut r e s u l t e d  i n

7, a n  a l mo s t ’ imnedi a t e  and co m p le te  r e cov e r y .
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