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Oeaptie thè a v a ila b l : t ty  of gomd and v o l i 

notrxbllsjbMBd methods fo r  r*eo&»ì siiti? and preve ntinr? ifUMistr-ou»  

otìcapA^l-mal load  eirposttre* io  a t l l l  an imnaoeaimrily

' ir'h incidono« o t  lead  palaon^n^ e*«»?»? in d u s tr ia i worhers. 

Moreoxrer* d eep ite  thè osti »tono* o t  san era i ly  r e i la b i«
J 0

diàfraoatie Ori to r io *  a auspriainri: tiene©« o f  cor tfneion and 

xmeortA inty o r to»  en tor»  in to  th» oonal:;OT*?,tion o f  n mtopeetea

oaao rf : dubbie» vftether thè question  n% tasu* 

oaro o f  a a io li :ian* th è  hyglflBlo » ta to*  i f  e r 

ia rr q *  q  ion* or thè «? l i t t a n t
. ■  i

r n  aona orni ;vay. >>** lu a t i f io d  in  r e s ta t in e  oer t  

nona to  r^-qulr^enpfta® ia  * 'v.i a bna'irnro-,-nd fo r

ia  Ih* proper  

lon t*  thè rrnn t-  

i<»n# :'or thona 

« in f'-chs vr !c.h 

a E r e t i c a i

(ìlM ttia ioo o f  c s r tn in  n©th3ds o f  ;--roo©duro th e ir  a iqn iflonnoo

In in éu a te lA l hyrieoe# .

"hr» C?har--ot»r and lign if ican o«  o f n-sr-rtl ?•■ *•" a .' >>-•! >a:-..

I t  vould sema oltàont a p ia t i t is i*  H>y tn s ta to , 

no *4« i*crre c r i t i c is m i  for doinf? in l'JH?* fchat *th* peeaenc*. a f

lim a in  human se c re ta  and bona» tloaueo* no w e il - a in  l iv in g
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argcniasa» in  general*. la  nn in w i t t b l«  consequence ->f l i f e  

on n lead -b ea r in g  p lan et* , w ithout © it in*? the ext«moive 

e v id en ce  In  su p p o r t  o f  t h i s  o t a t c w n t *  t h e r e fo r e *  t a t  ust 

~«vl«v tne fa c t»  In ao fa r  .■ ?•« tM y concern the avcrare 

normcl h ea lth y  Anar loon adult* Ho in v est*  w ith h is  f la tly  

fo o d  and d rink q u a n t i t ie s  o f  l ^ d  varying froa 0*0*3 arjo.*  

ra re ly *  to  eonewhAt room, than 3*0*> n#a* o cca s io n a lly *  the 

noon q u an tity  over a per iod  o f  nonthe being ap p rox ira te ly  

0.33 fâ ss* Ho take« in to  h is  body by In ha la tion  w ith  the a i r  ' 

he breathe« a assail and r e la t iv e ly  in s t^ n t f le a n t  quan tity  * 

vhloh probably ra re ly  exceed«. 0*10 sw-sa p#r 2̂  hour«* and o f  

vh loh on ly a por tion»  fismbtlesa a v a r ia b le  bat o therw ise un­

p red ic tab le  portion  - *  la  re ta in ed  by th e  resp ira tory  Bumfertmee 

and even tu a lly  absorbed in to  the t issu e» *  the remainder being 

e i th e r  erhAled or trapped. In the upper m np lra tory  t r a c t  e.nd
/

subsequently  «wallowed* ( ‘The quan tity  absorbed 1st m  sn a i l  as 

not to  be opr «ren t In prolonged stud io«  in  whieh the t o t a l  load 

output la  b&l&aood a g a in st Iced  in take by instvetlon only* Con­

oid a r i m; the prarptne»« and the «mgriitude o f  %imoratory response 

under oond lttcos- o f  oooupatlnnal load absorp tion  fron  in h a le t lo  

one any ooaolude th a t under averar.e nororxl con d itions t h is  type 

o f  load  absorp tion  la  indeed n in tite* ) L i t t le  in s iste d  lead  i s . 

a c tu a l ly  absorbed in to  the body* A very la rg e  pro ar t  ion o f  i t  

traverse«  ‘the ah iaentnry t r a c t  unabsorbed and. arpenre In the 

f e c e s . Cone portion  1« absorbed and ca r r ied  to  the l iv e r *  ia 

pidrtly excreted  w ith  the b i le  bsck in to  the a llrsen tory  tract*  

and i 3 soon lo s t  f ro »  the body w ith  the face«* The r e s u l t o f
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t h e se  and perhaps o th e r  avenues of, s e cr e t io n  in to  th e
*  < .

7 '

a lim en ta r y t r a c t  i s  t o  m ike’ th e d a i ly  feo&l lea d  ou tp u t  o ld e s t  ' 

e q u iva le n t  t o  th e t o t a l . , In t&ke by lo c a t i o n .  • l® s« em ail q u a n t it y 

eac&pe#  rorsoval by th e  l i v e r  sad  1« ca r r ie d  In  the b lo v i fnora 

wh ich  I t  la  lo s t  b oth  t o  t h e ' tla-m ie#  ana t o  t h e  exc r e t io n s .

"ocon t  oh sorTAt lon s wool«  is« «  t o  show thr«.t t h e  blood  .1» in  .
. -  ' ’ * *

equ ilib r ia® , w ith  t h e  t is s u e s  'o f  t b s  body- as a with  • r esp eo t

to  I t s  lo a d  con ten t»  In  a n y a&ae lostd 1« co n s t a n t ly found in  th e  

b lood  and in  th e ‘u r la e  la  cu o n t it i« «  fiu b joet  t o  bu t  m inor  

v a r ia t io n , ” ^ hua th e  whale b lood  o f nortsal h ea lt h y ^ wr lo&n  a d u lt s  

u s u a lly  con es Ins f iw r O ,  ■ ! '»  to ft , 05 » sa  p er  Ihh gn u » * w ith  a 

:ao*n va lu e  o f ap p r oxim a te ly 0*03 nw* p er  in o  prams* (Con een t rn t ion s 

a s  h igh  m  0 .0 7 is?®« p e r  100  grams a r e  o cca s io n a lly  foun d )* Vary 

l i t t l e  .of t h is  i s  In t h e  p la sm * 95, p er  cen t  o r  r or e  b e in g found 

in  th e s e l la *  n a ln ly# / p req^ ?sab ly0 in  t h e  e r y t h r o cyt e s . head is

foun d norrs.nlly  in  th e u r in e  in  q u a n t i t ie s  va r y ire? fr o »  0 ,0 1 nqn
/

t o  0*011 agoi p e r  l i t e r  w it h  a  aann va lu e  a l l  la s t ly In  exeeos o f 

0 *03 regc p er  l i t e r .  The esaaa u r in a r y len d  aoncerr&rr.t lan  « a? bo
• . s ,

a r ea  to  n pproxlsi&te one t e n t h  o f  that ' in  th e b lood , lo r d  la  

th e  t is s u e s  -*e« *la t r ib u to d  in  co o e r ^ n ce  w ith  a  d e fin i t e  }'■ •«it e m *

*7i t i i  t h e  m ajor  p o r t io n  in  the ske le ton  a n d 'w ith  a 'H igher concen­

t r a t io n  In  such  lon g bones n s th e f^ rrur , u t  w ith  aen su r tAb le  

and f a i r l y  con stan t  q u a n t i t ie s  in  th e o t h e r  t is s u e s awmi? wh ich  

th e  l i v e r *  k id n ey* sp leen  and b r a in  a r e  © sp ecia lly n otewor th y*

The average g r o ss  q u a n t it y  Of lea d  p r esen t  in  the body o f th e 

n o r a a l h ym n  a d u lt  i s  ocmrwlmt In  dou b t* becau se o f t h e  s c a r c i t y  

o f d a ta * hu t I t  I s  p rob ab ly n ot loan  than  100  rag, n or  r-o^e than  

t h r ee  to  fou r  t ia e s  t h is  q u a n t it y* w ith  due regard  to- va r ia t io n #



-  h -

In body w eigh t. Barth b e liev ed  h i#  data on th e  s k e le ta l  lead

con ten t po in ted  to  a p rog ressive  in crease In the consent ra tion»

•with a g e , bu t the d if fe ren ce«  In youth and o ld  age were too

a l ig h t  and too ir r eg u la r  to  be conv incing . Calvary has drawn

the unwarranted ooncluaion th a t Tonpaett*» r e s u l ts  on the lead

concen tra tion  in  va r iou s part# o f  the human sk e le ton  (Bootland)

dem onstrate a p rog ressive  accumulation th ro u ^ o u t human l i f e .

There i s  adm itted ly  a s t a t i s t i c a l l y  s i  g o l f  lean t degree o f  p o s it iv e

co r re la t io n  between th e ages and the lead  con cen tration s in  the

faaur and th e t ib ia  o f  Toaspeett*» oases« Tnrt there are alm ost

as la rg e  v a r ia t io n s  w ith in  narrow age groups as can be found in

r e la t io n  to  extremes o f  age , Moreover, Calvary* 11 assumption

th a t th e t i s s u e s  o f  persons w ith  s ig n i f ic a n t  occu p ation a l o r

in c id en ta l lead  exposure sh o r t ly  befo re death  has not been in ­
*

eluded in  th ese  an a lyses I s  J u s t i f ie d  n e ith e r  by Tomps®tt»a 

statem ents nor h is  d a ta . One may p roperly  su sp e c t , th e re fo re , 

that v a r ia b le  environm ental fa c to r s  (d ie ta ry  and o th e rw ise ), 

w ith  v a r ia b le  in d iv id u a l lend  in ta k e , se rve  b e t te r  to  exp la in 

d if fe r e n c e s  between normal in d iv id u a ls  w ith  resp ec t to  th e  lea d
. ' s

content o f  t h e i r  b o d ie s , than can the v a r ia b i l i t y  in  the duration  

o f  an e s s e n t ia l ly  common and constan t lead  in tak e, The in d ir e c t  

evidence a g a in st th e  in d e f in i t e ly  p rog ressive  accumulation o f  

lead  in  th e  t is s u e s  o f  parsons exposed to  f a i r l y  con stan t en­

vironm ental cond ition« i s  much to o  great to  be ignored.
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I t  has been demonstrated c le a r ly  that the urinary lead 

excre tion  o f  In d iv id u a ls and o f  groups o f  persons va r ies 

w ith  the magnitude o f  t h e i r  current lead  absorption* and 

that an abrupt change in the le v e l  o f  lead  la tahe re s u l ts  In a 

(3 1 'do 10) f a i r l y  prompt excretory  response, decent ob serva tion s show 

{ B XI) th a t th is  response to  a known and constan t magnitude o f Increased 

lead  Intake i s  not Immediately aaxia*.;* but th a t i t  gradually  

b u ild s  up to  a le v e l  which Is dependent p r im arily  upon the 

q uan tity  o f  lead  which has been absorbed and re ta in ed  In the 

body, w ith in  the U n i t s  which have been stu d ied  I t  does not 

con tinue In d e f in i te ly  to  lnoreane but reaches a le ve l  which I s 

m aintained so long m  the lead  in take remains a t a constan t 

le v e l*  These fa c ts  are In complete harmony w ith  the in  formation
s

( i i l id e  12 ) obtained, on groups o f  workmen w ith  prolonged exposure to  f a i r ly

constan t and apparently  sa fe  occupationa l co n d it io n s. The urinary

lead  excre tion  of rep r ese n ta t iv e  workmen c le a r ly  d e f in es  the 

magnitude o f  the lead  exposure not on ly o f  an Industry as a 

whole* but o f  c h a r a c te r is t ic  and w e ll I so la te d  occupationa l groups 

w ith in  the Industry . Moreover* the group  le v e ls  o f  u r inary load

(•Jlide 13) 

" lfc)

ex c re tio n  d<e»wie4 in crease p ro g ress iv e ly  but remain su b s ta n t ia l)  7 

con stan t over long per iods o f  time (years) durmg which l i t t l e  

or no change occurs in  p lan t co n d it io n s. Such ob serva tion s 

combined w ith the fa c ts  ob ta ined  in the study o f  nlru?le In d iv id u e ls

can hard ly  be exp la ined  exoept on the b a s is  th a t the ra te  o f urinary  

lea d  exc re tion  la  determ ined c h ie f ly  by the g ross lead  con ten t o f 

the body as an organ ic w hole, and tha t the maintenance o f  a constant 

or n ear ly  constan t r a te e f  u r inary lead  ex c re tio n  Is ev idence o f  im

% St s  r \  r s



essen tia l" : / constan t q uan tity  o f  1 or, ¡. in the  body, There la 

adeguate fa c tu a l tmefcep'oand* therefo re»  fo r  tri# concept that  

w ith in  c e r ta in  U n i t e  o f  lead  intake* a Mtat^of dynorAe equilib rium  

la  m aintained w ith in  the b-^aisn body whereby iem l Intake and output 

ar e bal anced over  l eni ? per i oda of  t l  e# and pror - p resai v© aeeusm-  

1 a t ion  in  the t issu e «  does not occur.

ihe i&pdWic« o f  the con sid era tion s o u t l in ed  in

cose d e ta i l  in  the fo rego in g  paragraphs cannot he overemphasised 

in  t h e i r  r e la t io n  to  the problems o f  nub ile and in d u s tr ia l  hygiene 

th a t a r ia e  from the uae o f  load ocirconda* ~*ince lead  la  an 

In ev ita b le  co n s t itu e n t  o f  haaan t ieau eo  and exc re tion s»  i y ie 

q u ite  obvious th a t there are ce r ta in  norsml and p h ys io lo g ica l

meoh/mlena in to  vhioh th is  ©lesjent en te rs  whether in c id en t a l l y
*  ■

or u se fu l ly *  Thero orua be no doubt tha t lead  can be introduced 

in to  the h nan ^ o & f/w ithou t p rejud ice to  the normal h ea lth  and 

dov^-lo «cu t o f  the organs sa» and th a t  ft to x ic  e ff e c t  on  the part

o f  t h is  Q lm m n t an w e ll as o f  «any-other« la  a n a tte r  o f  oon—

c e n t r a t i  on* The degree o f  con tro l o f  ; ubi io  and in d us tr ia l lead
' . ■ \ 

exposure which Is nsceaenry to  ovoid h s in  h&atard» th-r~i'frr--», la

not to be de^seained on the h.nsia -.>t the praurjnatto avoidance o f

t h e  worst e f f e c t s  o f  t h e  absorp tion  o f  mt I n t r in s ic a l ly  n inonous  

element» but on p ree lee  in form ation  ns to  the lira !ta  o f  load ex« 

oomire and absorp tion  vM ch orq unattended by any tox lo  nani fee« 

tat.ione* or» which» in  o th e r  verde» ore p h ysio log ica l*  

fhe ^ ld en cog ,.o f,.i^ < ^ p im anal. head..AbsorptjUiu

, The e t ie te n o s  o f  occupationa l lend exposure

can u su a lly  be recogn ised  by a survey o f  the n e t c r i d s  and 

m otiv iti© « in an indue t r i a l  p la n t , '‘.’ll« rren«m1  arder o f  uagnituds
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ot  thè -f-.ir? orm ho oetirsetert by ih© 4etera»Inntioi o?* thè

X«m& co n t o n t  ;>f t h è  a gn o o p t a r e  o f  vorkin ;-'- s p r e e a * b y t!\© uè© o f 

n e t h o d * wh ioh  ìiavo baors so  v a l i  d e s o r ib e d  and « r e no a n t le fa e t w r y  

f a r  t h è  i r  :.m rpoae t fan t  sh a y a e e à  n o t  b * r lva n  .oo*-© th an  pan a lo*: 

n e n t t o o  h-ore* o a t  an si: © opim a! se t h è  fa c t  t h a t  Ziiron rh  t h e l r  

a d egu a to  and c a n s ia t e n t  u n e* i t  la  pò a -ibi©  t o  d an a r r in e  t h è  

ddi^ peo :>f t h è  e o cu p a t lo n -a l ita .s*rd  and t h è  o t ton i: .*? t h è  n ord  f a r  

p r e v e n t iv e  am i p r co a u t t o n a r y  Bea eu r a o , Sad eed  l i  t hè  lu n d  con ten t i 

o? t h è  a t m e p h c r e  o f tforkaroon©  in  t h è  Xead t m d e ii fr en e r a i l y  ver©  

a a  in  te. Ine«! v i t h ìn . t h è  1 l o t t a  now ~© © of*nl£eà c s  enf«* in  fo n e t ic o *  

o o c t m  t ia n .n l © a t torn io» , fr e s i s a ?  o t h ^ r  tlvan h o e t à e n t e  *.n ■ la n t  

o p e r e t t e » » *, vm ild  ceno©  t o  ooou r * H oafever , so lonr r  a » t h è  

'» a sa r  e  o f  n a n y p ia n t a  a r e  ’n o* on d a r  a « eh  c o n t r o l,  and  ao lon f? 

a#  o p r ja r t u n t t le »  fa r  a c c id e n t e !  an d  Ln a d yo r ten t  lor d  ©Tpoap.sr© 

o x la t  in  in h n n t r r * I t  v i l i  b© neoe-sear*? io  t r a via©  r e d ig e !  

rm-'̂ r-rvln V>n ■. h ich  « i l i  ho on thè Alarti fa r  fh»  a a r l lp a t  alane 

a f a t e n t i a i ;; tlanpora».*3 los-a  n b a o r p t i > n . / ;r.h© p h yn lo  lar i c e !  

/ l.*cn coo -‘f  Xen i Ab n e r a t i a > -• *-ove t h è  a o r n a ! l e v a i  n hm r.à he

'} -■ > .■ *  * a  ’  - »  «■  f- ► -••-%'% r *  f *  #h
« » .»  4 . . .  •„., j  ..4  £ . y V  v.> J >•** A - & - » ‘1.n

s c o r n i  ?e&, •_i > >• ì  .> * y o  io*

•fcaat aueh evidencea do not neoesaarily  alim i fy o s is i Inrj or  

>i;>erhUnrr lan ci i n t o r i s e t i o n ,  !«end a b a o r p t io n  io n o t  nynonanotto w i t  

la n d  o  le o n in a * Xho a b e o r p t lo n  arici e x e r e t io n  o f  pu a n t .it  tee o f  

c o n a l le r & i t ly  in  eroeaa o f  th è  noti» .! and b o r a s i I n v e la  la  v h o l ly  

ooìn p a t ib l©  v i t h  n on » » ! h a o i t h y  h :o« ji U f o  aitó. A Ct iv l t y *  an d  i f  

o e r t n ln  U n i t a  e r o  n o t  oacoeeded* no in t o v ie n t lo n  In t a  he o n t le i *

.•■ iitod*
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e a r l ie s t  s ig n  o f e lev a ted  lead  ahfflorpîion, 

and on» vh ich  fo r tu n a te ly , l e  o p a c if ie  fo r  land a lon e , le  found 

lu  an Increased ra ts  o f u rinary lead  excretion*  The deaonefcrat ion 

o f  a n m l l  loorM-JS requ ire*  cars f i l l  procedures for the c o l le c t io n  ’ 

o f  onjsplee and «Km d e ta i le d  knowledge o f  the p h y s io lo g ica l facto r« 

coiiQcrnsd w ith  the u rinary exorct ion o f  lead« Various pub lished 

•tatasicBVs lmv* » .q eared to  the e f f e c t  tâmtjth® urinary lead  f a i l *  

freq u en tly  to  revea l the ex ten t o f  lend  ab so rp tion , tha t the 

r é su lta  ob ta ined 0» urine »staples- are too v a r ia b le  and that the 

b lood , “»ore constan t aa to  i t #  lead  co n ten t, should be used fo r 

ob ta in in g  a n a ly t ic a l  information* These conclusions here sprung " 

fro.o lnexpe-rlacto* o r  frets the use o f  inadequate method* fo r  th e  

c o l le c t io n  and g fin lysi*  o f  aarsulea* I t  la  tru e  tha t u rinary cample« 

o f  ®m&li valuta* obtij Inod a t  random are su b jec t to  conni.lernb l*

v a r ia t io n  in  th e ir  lend con ten t. In In d iv idu a l ens«4# tbb la t t e r  

v a r ie s  c h ie f ly  v l th  the v o te r  output o f  the per iod  o f  t& eir  

c o l le c t ! o n ,  l * e .  I f  the urine i*  concentrated  the lead  cone«!»'* '

tm t lo n  1# r e la t iv e ly  h ig h , i f  d i lu te  from hl^h wate r iota be or 

d iu r e s is  the lead  concen tra tion  la  r e la t iv e ly  low* This fa c to r

can bo enntraj.^pd - in  the oaae o f  o a a ll  volume*, by p~o~^r aelad tio? 

o f  th* t la *  o f  sampling ao os 'to avoid es tro n es o f uwter in to  it* . 

and output i I t  can be e lim ina ted  aXtc&ether by o o lV otta fs  sev e ra l 

l i t e r *  o f u r in e , atóla** cure th a t  no umtteual «usâtI t i c e  o f  l iq u id  

are taken to  speed up the c o l le c t io n  o f  tías sérselo* "cual î y  

i r  portant I s  th» ■ ■ avoidance o f  contam ination of urinary an nr l e e ,  

and the sm aller  i!ie sample the frrenter m*et be the ca re  In t h is 

~©ap©ot. U sine «ample* c e l l s otad In the-u su a l types o f  vashronae 

or  m edical quarters In manufncturinr: p la n ts ,  or ob ta ined  by



oustooary  c a p i t a l  procédures* or* in fao t*  aucured by any o th sr

t lu rn  î>y p r é c is é  seth o d #  e o nt r o l l e d  by t h e  ^rsaisiner* .ara n o t  o n ly  

v« luclo$ .;8  b ut  jfj roasily n jis le&iU a n 1 sa  t o  fch s lr  Xe&ü co n te nt * L«»d 

i»  ubiqra ifcous* on& t t  la  d i f f i o u l t  ursdor t h c n o s t  favor n b l#  c i r ­

eu se  tar tes#  t o  nvoid  a i l  so ur o s a  of  contas» ! n at i o n . Uum ercus o s a * 

r e p or t a  in  eurren®  p a u m ais  ir seiu do r m a ly t io a l  d &ts  on  th© u r in *  

u M oh  by t sar s  in s pe ct i o n  oen  b« àis s mr d s d  a»  cr ron cot i« *. In  son#  

toa tn n o im  tb #  çt i a at i fc ls #  fourn i "bm * a * r e lat i o n  t o  t h s  co n dit i o n *

-of e x  .o s a m  Pnovn  or  M i o v a l  t o  h a ve  e xis t e d*  ami in  o ther #  t J » y

a re  e nt i r e l y  beyon d  t lse  imxiift&X H a l t s  o f  u r in a r y  le a d  e x c r e t io n .

In t h is  connection  i t  should be po in ted  out that a u rinary Xc®d

concen tra tion  .in ex cess o f  0*5 «*3» per  l i t e r  Is a very g rest

r a r ity *  that oanesntrafclans h igh er  t h a a  0 ,3  s&a per l i t e r  are
' *

a sso c ia te d  on ly  w ith  |p o # 3 ly  dangerous co n d it io n s of  load expo#« re

an d  a b s o r p t io n * wi4 l@ 4&lu e s  eawsed ln f»  0* 00 p e r  l i t  o r  ca n n o t
/ 1

occur w ithout a d e f in i t e  and s if jn l f le a n t  a ^ o sa ro  to  load, each as 

i s  « .^ ec la ted  w ith  the adm itted ly hazardous lead t ra d es , ih-olon^ed 

expocure lit d ou b tfu l,y  hft#ardou# occupations h a s-m t*  in  _pur  

e*:f;*s in n oe* in d u cod  su ch  m * e s  o f  u r in a r y  lo a d  oxe r e t l-> n .

At* £**-*». 1P.3 for<a-rfolnr dlaousalon* t ‘-i*  depc*p¿cnoa on

re c u it*  oxprecacd ir* to r :a  *3 f  y f i  ¡o-•. ■ ’p/ ie  !«; cone en tm t. to •1 ra th e r

on th# b as is o f Xom« t  ** +• • H
w J'« .*  ‘. a j f r S - . i  M por un it o f tlixs- corsa f m cert* in

p ra c t ic a l  -u-brantapea and ex;lOcrlaentaX n e c e ss i t ie s . ..'he u rinary

le a d  c o n ce n t r a t io n  con  a lw a ys  be d e te r m in ed  b u t  n ereu r osser ita  o f  t h e  

excreto ry  ro t*  in t!ui t in «  ##nse Is not always f e as ib le ,  Moreover* 

the- u r in a r y  e o n e e a t r n t la n  o f le a d  nor- ; a e  a p h ysio  l o g i c a l  el?>- 

n i f io a n c #  w h ich  i s  :;vrr« c e r t a in  :lvm  la  t h a t  o f  th e  le a d  o u t p u t  

p e r  d a y. f o r  co m p a r a t ive  p u r p o ses* t h e r e fo r e *  a n a lyt i c a l  r e s u l t *

0 0 H-
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I X

to  op in ions and vnritton statem ent« o f  many* la  in dic a t iv e  o f 

lead  in to x ica t io n *  Both occur In: e n t ir e ly  hea lthy  person*» 

except th a t the lead  IX.''« floe* not appear w ithout b a c te r ia l  invado? 

o f  the g in g iv a l t issu e s*  i * e .  aone degree o f  g ln g ivi t la  I s  neeeonsrj 

fo r  I t  a develercwnt*

Punctate b asoph ilia *  or " c tlpp iln #*  o f  the  

eryth rocy i*«*  w ith in  ce r ta in  l im its»  la  o f  norsml o ccurrence in 

the huntm b cud, In »xjusinlng the blood o f »one thousand* o f 

apparently  norm  1 h ea lth y  adu lt»  free  o f  ecou-pet tona l lea d  exposure, 

'.!o hnv*> found «naoii e ry th rocy tes la  nwrsbera ranging fron  one or tic» 

up to  na h igh co s i r  thousand, per ja i l l to a  ery th rocytes*  Skr*ar 6 •

par cen t i f  the cprou?» Showed one tbouanM or «acre per m illion,  

eryth rocyte«*  w h ile the neon f ig u re  fo r  7Sb persona im« 539*1® *

±  ?*73 per m il l io n  ery th rocytes*  She m a b tr  o f  such st ip p led  , 

ery th rocy te#  In the blood She** l i t t l e  or  no change w ith  « ¿ e ll ) 

Incrosienta o f  increased  lea d  Irtish«*, but a t  h igher le v e ls  o f  7 

exposure and absorp tion  th e ir  nusiber In the c i r c u la t in g  blood 

tends to  in c rea se . Consider«1.,ble v a r ia t io n  in  the degree o f  ' 

in d iv id u a l response i s  observed* and f a i r l y  w ide v ar ia t io n s  occu r 

fro.-i day to  flay* but w ith  in c rea s in g ly  severe oand ltio tic  o f  lead  

exposure there la  a d e f in i t e  trend toward in creasing  &‘jaberc o f  

atin .c lod  ery th rocy tes in  the b lood o f  expocod worteaea* i f  cor*» 

rorinone are baaed on groups ra ther than in d iv id u a l reactions*

The»« fa c ta  a re rneponeib le both fo r  the 

ueefu lnece o f  regu la r  s io ro a co v io  exsa lnn ttone o f  the blood o f 

worfcswn a* a neona o f  e c t i : » t in g  the s ig n if ic a n c e  of  th e ir  

occup ationa l lead  oxpeaure* nnd fo r  the InadCi^oacies o f  such 

neaeurec fo r  d io rn oa tio  purposes in  indlvidTjal ca se« . -Hxffloc '
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I t*  in  t h is  n ece ssa r i ly  l im ite d  d isc u ss io n , to  po int ou t, 

tha t hazardous exposure to  lead  oosxpdunds i s  a sso cia ted  w ith  

the appearance o f  d e f in i t e ly  abnormal numbers o f b aso p h il ic 

ery th rocy tes in  the b lood o f a con sid erab le proportion o f  exposed 

workmen, w h ile the absence o f such ery th rocy tes in  a suspected 

or a l le g e d  ease o f  lead  p o iso n in g , during the period  o f  a c t iv e 

in to x ic a t io n , i s  very n ear ly  con c lu s iv e  evidence that the toxemia 

i s  due to  some fa c to r  o th er  than lea d .

are somewhat inflammed by b a c te r ia l  invasion  whenever th e lead 

content o f  the Invo lved  t is s u e s  i s  s u f f ic ie n t l y  e lev a ted . We 

have observed the appearance o f  a fa in t  b lue l in e  in  an 

in feo ted  gum pocket in  one person whose b lood  con tained  lead 

to  th e  ex ten t o f  0.05 mgs per 100 grams. Th§re i s  l i t t l e  doubt
s

th a t e a s i ly  id e n t i f ie d  lea d  l in e s  s ig n i f y  somewhat h igher le v e ls
/  >

o f  lead  absorp tion . N ever th e less obvious d e p o s its  of  lead  su lph ide 

are seen in  the gums o f  persons w ith  no demonstrable symptoms 

or s ig n s  o f  in to x ic a t io n . They must be d i f fe r e n t ia te d from s im ila r  

d ep o sits  r e su lt in g  from the p r e c ip ita t io n  o fs other m e ta l l ic  ~ 

su lp h id es, notab ly  o f  b ism uth, and they  must not be confused w ith

the normal pigment o f  negroes and correspond ingly  dark-skinned  

p eop les. The form er d i f f e r e n t ia t io n  i s  sometimes provided by 

the m edical h is to r y  o f  the person in  q u estion , but may requ ire 

an a lyses o f  the b lood o r  u r ine or  both; the la t t e r  can u su a l ly  be 

made by ca re fu l study o f  th e  lo cu s and appearance of  the pigment. 

The n a tu ra l pigment i s  r a r e ly , i f  ev e r , found in the gum t is s u e 

on the l in g u a l s id e ,  w h i le , d esp ite  the scan t a t tent io n  g iven

the fa c t  by c l in ic ia n s  in  g en era l, a favored s i t e  fo r  th e  f i r s t  

appearance o f  lead  l in e  i s  in  th e extreme l in g u a l edge o f  the

A "lead l in e "  may appear in  gum margins which
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gum op p osite  the b icu sp id s and low er m olars. The b lu ish - 

purp le l i n e  o f  g in g iv a l congestion  may be taken fo r lead  l in e 

by th e  in exp er ien ced , and e s p e c ia l ly  i f  no examination i s  made 

a f te r  exp ression  o f  the b lood by means o f  a transparent ap p lica ­

to r  (such  as a g la ss  s l i d e ) .  More commonly, the s tain ed  o r 

d isco lo red  su r face o f  a too th  Just v is ib le  beneath a th in  layer  

o f gum t is s u e  la  c a l le d  a lead  l i n e .  The d i f fe r e n t iat io n  i s  not 

always easy  and reso r t  must sometimes be had to  the use o f  a 

hand le n s ,  or even to  b iopsy fo llow ed  by a lcroohem ical or 

b e t te r  by speotrographic a n a ly s is .

The R ecognition  o f  Dangerous Lead Exposure

Time does not permit a u se fu l or adequate 

d eso r ip t ion  o f  th e  symptoms and o l in lc a l  s ig n s  o f  t o x ic  lead 

ab sorp tion , nor i s  i t  ay-purpose to  do more than to  s t r e s s  the 

n e c e ss ity  fo r  b asin g  the recogn it ion  o f  such absorption  on the
)

actu a l occurrence o f  i l l n e s s  which i s  com patib le w ith  the known 

c l in i c a l  p ie tu re  o f  satu rn ism , or upon seq u e llae  which can a t 

le a s t  be a t tr ib u ted  p la u s ib ly  to  th e e f f e c t s  o f  such absorp tion .

I t  w i l l  be ob jected  th a t r th is  p o in t o f  v iew  le a v es  the m atter 

to  th e judgment o f  the c l in ic ia n  and takes i t  ou t of  the realm 

o f  con c lu sion s which can be reached by methods and instrum ents 

o f  s c i e n t i f i c  p r e c is io n . One can on ly  answer t h is  ob jec t io n  by 

reminding the properly  en th u s ia s t ic  proponents o f  laboratory  

methods in  in d u s t r ia l  h yg ien e, th a t  th e ir  moat s ig ni f ic a n t  fun ction  

i s  to  chart the co n d it io n s under which i l l n e s s  i s  li k e ly  to  develop 

and to  p o in t the way fo r  the id e n t i f ic a t io n  o f  such co n d it io n s.

The dem onstration o f  s ig n s  o f  lea d  absorp tion  above the normal 

l e v e l  c o n s t i tu te s  a u se fu l ex e rc ise  o f  t h is  fu n c t ion . The actua l
f t & i  01 608



-  14- -

recogn it ion  and Id e n t i f ic a t io n  o f  i l l n e s s  i s  a funotion  

la r g e ly  and lo g ic a l ly  reserved  to  th e physician* One may 

co n f id en t ly  a n t ic ip a te  th a t  the fu r th er  co r re la t io n  o f  th e 

sign s o f  lead  absorp tion  w ith  d e ta i le d  c l in i c a l  data on th e 

types o f to x ic  response and th e ir  frequencies o f  occurrence, 

w i l l  d e l in e a te  dangerous lead, exposure in  q u a n t itat iv e  terms 

oo e x p l ic i t  as to  compel i t s  recogn it ion  and e lim in a tio n .

)
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