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d iffe r e n t  d e g r e e s o f su b d iv isio n  in  th e e r y t h r o c y t es:

1. On e can  u se  th e M cC or d  tech n iqu e -  th e so - c a l le d Baso p h i l ic  
A ggr e ga t io n  T e s t ,  w h ich  in v o lv e s a l l  o f th e e r y t h r ocy t e s w h ich  con tain  
b aso p h il ic  m a t e r ia l  -  st ip p le d  c e l l s ,  b aso p h i l ic  e ry t h r o cy t e s, an d  so m e ,
a t  l e a s t ,  o f th e r e t ic u lo c y t e s. M cC o r d  h as d e sc r ib ed  th e tech n iqu e an d  h as 
given  th e l im i t s c£ i t s sign i f ic a n c e  on  a  q u an t it a tiv e  b a s i s .

2 . One can  u se  an y  o f th e m eth od s th at  h ave b een  d esc r ib e d  fo r
st a in in g th e e r y t h r o c y t e s, an d  an y  o f th e p r o c e d u r es a d v ise d  by  v a r io u s 
o b se r v e r s fo r  ob tain in g q u an t it a t iv e  o r  se m i- q u an t it a t iv e  e st im a t e s o f 
th e n u m b e r s. v ,

Th e m o st  im p o r t an t  th in g is  to d ev e lop  d a t a  in  o n e 's own  h an d s, fr o m  h is 
ow n  u se  o f th e m eth od  se le c t e d , an d  to pu t  th e p r o ce d u r e  on  a s  u n ifo r m  an d  
q u an t it a t iv e  a  b a s i s  a s  h is sk i l l  an d  fa c i l i t i e s  w il l p e r m it .

In  cou n t in g th e n u m b e r s o f st ip p le d  e r y t h r o c y t e s one m u st  f i r s t  h ave 
e xce l le n t  m ic r o sc o p ic  equ ip m en t , m u st  d eve lop  a  v e ry  good  an d  u n ifo r m  
m eth od  of m ak in g an d  st a in in g th e f i lm s,a n d  m u st  spen d  en ough  t im e  on  
each  f i lm  to d e t e r m in e  th e n u m b e r s o f "st ip p le d " e ry t h r o cy t e s (not t h o se  
th at  a r e  b aso p h i l ic  bu t t h o se  t h at  h ave  d ist in c t  g ra n u le s, w h eth er  c o a r se  
o r  fin e ) in  r e la t io n  to..the t o t a l n u m b e r s o f e r y t hr o cy t e s se e n . Th e b e st  
m e an s o f e x p r e ssio n  i s  th at  o f n u m b e r s o f "st ip p ledV  e r y t h r o cy t e s p e r  
m il l io n  ar y fh r p sy :tes-. In a r r iv in g  a t  t h is e St im h t e , w e f  in d i t  n e ce ss.a r y  
to coun t  n ot  l e s s  th an  fi ft y  f ie ld s in  w h ich  th e e ry t h r o cy t e s a r e  d ist r ib u t e d  
ev en ly  w ith ou t  o v e r lap p in g. .

I a t t ach  h e r ew it h  a  d e sc r ip t io n  o f th e p r o ce d u r e  w hich  we u su a l ly  u se . W e 
so m e t im e s u se  W r igh t 's st a in  in st e ad  o f th at  d e sc r ib e d , an d  it  w or k s 
sa t i s fa c t o r i l y  i f on e ch eck s th e st a in  c a r e fu l ly , fr o m  t im e  to t im e  (ce r t a in ly  
e v e r y  n ew  b a t ch ), w ith  a  f i lm  (o r  f i lm s)  o f known  ch a r a c t e r , w ith  r e fe r e n c e  
to  th e n u m b e r s o f st ip p le d  e r y t h r o cy t e s t h e r eon .

A s I  h ave  in d ica t e d ,t h e  e n t ir e  p r o ce d u r e  is  a  p o o r  on e fo r  th e p u r p o se . 
Som eth in g l ik e  h a lf o f th e f i lm s ob tain ed  (on e -per m an ) fr o m  an y  gr ou p  o f 
e xp o se d  m en  - u n le ss t h e ir  e x p o su r e  i s  o f th e g r o ssl y  d an ge r o u s t ype t h at  
r e su l t s in  fr e q u e n t  c a se s  o f le a d  p o iso n in g -  w il l  g iv e  n o r m a l r e su l t s a t  
an y  t im e  you  ch oo se  to look  a t  th em . Th e h igh  r e su lt s  a r e  n ot  n e c e ssa r i l y  
in d ica t iv e  o f d an ge r , an d  th e low  r e su l t s  g iv e  n o re a l  a ssu r a n c e  of sa fe t y . 
Th e b e st  t h at  on e can  sa y  is th at  th e a v e r a g e  v a lu e o f a l l  o f th e fin d in gs 
fr o m  a  sp e c i f ic  gr o u p  o f m en  w ill g iv e  so m e  clu b  to th e se v e r i t y  o f th e 
e xp o su r e  o f th e gr o u p  a s  a  w h ole, a s  co m p ar e d  w ith  th e fin d in gs fr o m  a  
gr o u p  th at  i s  n ot  su b je c t e d  to an y  e xp o su r e  to le a d, o r  w ith  t h o se  fr o m  
gr o u p s w h ose e xp o su r e  to le a d  i s  c le a r ly  m u ch  g r e a te r  o r  m u ch  l e s s  
se v e r e . Th at  is to sa y ,  th e m eth od  w ill d i ffe r e n t iat e  g r o u p s, to so m e
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exten t , in  ac c o r d an c e  -with th e se v e r i t y  of t h e i r  ex p o su r e , bu t  i t s ap p l ica t io n  
t o  the in d iv id u a l.m an  i s  v e r y  u n t r u st w or th y .

T h e r e  is  on e fe a t u r e  o f th e ph en om en on  th at  i s  o f Som e sign i f ic a n c e . If a  
m an  who h as b een  giv in g low  r e su l t s  b egin s su d d en ly to d eve lop  an  in c r e a se
of a  p r o g r e ss iv e  c h a r a c t e r  in  th e n u m b e r s, on e h ad  b e t t e r  lo o k  ou t . Even  
t h is, h ow ever , is n ot  sp e c i f ic  ev id en ce  o f in c r e a sed  le ad  ab so r p t io n , sin ce  
n o r m a l in d iv id u a ls, fo r  no r e a so n  w h ich  on e can  find , h ave sh o w e r s o f
st ip p le d  e r y t h r o cy t e s in  t h e ir  p e r ip h e r a l  b lood  fr om  t im e  to t im e . P e o p le  
v a r y  in  t h is r e sp e c t , so m e  ten d in g to be v e r y  st a b ile  an d  o t h e r s la b i le , 
w ith  r e fe r e n c e  to t h e ir  h e m a t o p o ie t ic  r e sp o n se  to no n - sp e c i f ic  st im u l i . 
In deed  th e m o r e  on e st u d ie s t h is ph en om en on , t ile mo r e  u n r e l iab le  i t  is 
fou n d  to be in  r e la t io n  to le ad  ab so r p t io n .

I m u st  sa y  an  ad d it ion al w ord  o f cau t ion  on  a  m a t t er  of m e d ic a l  tech n iq u e .
If I h ad  to a c c e p t  th e m e d ic a l  r e sp o n sib i l i t y  fo r  a grou p  o f m en  w h ose 
o ccu p at ion  in vo lved  d an ge r o u s e xp o su r e  to  le a d , w ith ou t  h av in g th e fa c i l i t i e s  
th at  w ou ld en ab le  m e  to b e a r  th at  r e sp o n sib i l i t y  in ac c o r d an c e  w ith  sou n d  
m od er n  m e d ica l kn ow ledge an d  tech n iqu e, - an d  th an k God o r  good  fo r tu n e  
th at  I 'm  n ot in  th at  p o sit io n , alth ou gh  I d ‘d h ave su ch  se r io u s r e sp o n sib i l i t ie s 
b e fo r e  i w e in v e st iga t e d  an d  d e v e lo p e d  r e a l ly  sa t isfa c t o r y  m eth od s an d  
p r in c ip le s - I w ou ld depen d  l e s s  upon  th e n o n - sp e c if ic  lab o r a t o r y  fin d in gs 
b a se d  on  h e m a t o lo g ica l ch an ge s,'  an a m o r e  upon  w h at I cou ld  fin d  o f p r o ­
d r o m a l an d  in c ip ien t  sign s o f le ad  in t o x icat io n , in m y  h an d lin g o f th e 
sit u a t io n . I w ou ld  u se  th e la b o r a t o r y  fin d in gs, sinc e  th ey  w ou ld h e lp , bu t 
I w ould n e v e r  a l lo w  th em  to a l t e r  m y  c l in ic a l  ju d gmen t  in  an y  in st an ce  in  
w h ich  I su sp e c t e d  th at  in t o x icat io n  m s  im p en d in g o r in  w h ich  I  fou n d  it  in  
an  e a r ly  st a g e . In  m y  op in ion , th e d ep en d en ce of a  w ell t r a in e d  an d  cap ab le  
p h y sic ian , in  su ch  a  sit u a t io n , upon  th e fin d in gs of a  t ech n ic ian  in  a  h e m a­
t o lo g ic a l  la b o r a t o r y ,b o r d e r s on  c r im in a l  n eglige n ce o r  m a lp r a c t ic e , in  
t h e se  d ay s o f k n ow ledge on  t h e se  m a t t e r s . Som e c l inic ian s, l ik e  JElston  
Be lk n ap , sa y  th ey depen d  on  "st ip p l in g " to gu id e  them . Do n ot  b e  d e ce iv e d ; 
th ey  do n oth in g o f th e k in d . Th ey  know  th at  th e e xpo su r e  in  t h e ir  p lan t s is  
u n d er  r e a so n ab ly  good  co n t r o l, an d  t h at  se r io u s d isab i l i t y  is n ot  to be 
exp ected  am on g th e m en  u n d er  t h e ir  su p e r v isio n , i f th ey k eep  t h e ir  c l in ic a l  
e y e s open . I f th e "st ip p l in g " w ar n s th em  th at  a  m an n eed s sp e c ia l  at t en t ion , 
t h ey  g iv e  it , an d a c t  ac c o r d in g ly . I f i t  fa i l s  to w arn  th em , a s  un fo r t u n ate ly  
i t  so m e t im e s d o e s, th ey h ave a r e la t iv e ly  m ild  c a se o f le ad  p o ison in g to 
d ea l w ith . Fu n d am en ta lly , Be lk n ap , who i s  a  b e t t e r  c l in ic ian  th an  m an y , 
d ep en d s upon  h is c l in ica l  ju d gm en t . I f i t  co in c id e s w ith  th e la b o r a t o r y  
fin d in gs, a l l  i s  w ell an d  e a sy ; bu t  i f th e two do not  a g r e e , h e a c t s on  h is 
c l in ic a l  ju d gm en t . H e d e n ie s t h is, bu t  I am  q u ite  cu r e  i t  i s  t r u e , n e v e r - t h e -  
l e s s .
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In  ge n e r a l , th e f igu r e  o f 8 to 12 st ip p le d  e r y t h r o cy t e s pe r  fi ft y  m ic r o sc o p ic  
fie ld s- {b y  ou r  tech n iqu e t h is i s  ab ou t  600 to 1000 st ip p le d  e r y t h r o cy t e s p e r  
m il l io n  e r y t h r o cy t e s) is  com m on ly  r e ga r d e d  a s  th e po in t  of d iffe r e n t ia t io n  
betw een  sa fe  an d  d an ge r o u s ab so r p t io n . It i s  a s  good  a  r u le  o f th um b a s  
an y , bu t  a s  I sa id  b e fo r e , i f you  ap p ly  t h is r ig id ly , you  tak e  m en  emt of 
w ork  who a r c  in  no d an ge r  a t  a l l ,  an d  you  le a v e  m en at  w ork  w h ose d an ge r , 
h ow ever  sl igh t  i t  m ay  b e , is im m in en t . ■

I h ave tak en  m u ch  m o r e  t im e  th an  I can  a ffo r d  to say  t h e se  t h in gs in  a  
le t t e r ,  w h ich  I hat-re said , in  th e l i t e r a t u r e , n o tab ly  in  th e r e p o r t  of th e 
C o m m it t ee  on  h e a d  P o iso n in g o f th e A P H A , an d  a lso  in  the w or k  ed ited  by 
J r an k  P at t y , In d u st r ia l H ygien e an d  T o x ico lo gy , p u b lish ed  by  In t e r sc ie n ce  
P u b l ish e r s, I n c .,  w h ich , in c id en t a l ly , vn ll co rn s ou t  in  a  n ew  ed it ion  b e fo r e  
m an y  m on th s. H ow ever , I h ave sp en t  so  m u ch  o f m y  l ife  in  an  e ffo r t  to ge t  
d ecen t  m e th od s o f m e d ic a l  co n t r o l in to th e Ib ad  t r ad e s ,  th at  i t  se e m s a- 'b it  
la t e  to e co n o m ise .

D r . Th eod or e  L .  Bryan . -  (4) - A p r i l  4 , 1955’

I t r u st  th at  v ou r - q u est io n s h a1/a  b een  an sw e r e d  in  
a ss is t a n c e  to y ou . '

su ffic ie n t  d e t a i l  to be o f

C o r d ia l ly  y o u r s,

R o b e r t  À , Keh oe, M . D.
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D r . R o b e r t  Keh oe 
K e t t e r in g  La b o r a t o r y  
C o llege  o f M ed ic in e  
Ed en  & Be t h e sd a  A v e s. 
C in c in n at i 17, Oh io

D e a r  D r ,  Keh oe:

In  ch eck in g o f b lood  sm e a r s o f m en  th at  w ork  
ar ou n d  le ad  fu m es in  th e sm e lt in g , e t c . , the p r o b le m  h as b een  
r a ise d  a s  to th e n u m b er  o f f ie ld s an d th e ap p r o x im at e  n u m b er  
o f c e l ls  t h at  sh ou ld  be ch eck ed  to d e t e r m in e  th e p re ce n t age  
o f st ip p l in g. An oth er  p r o b le m  is w h eth er  o r  n ot  b a sip h i l l ic  
r ed  c e l ls a r e  cou n ted . Th e l a s t  q u est ion  is w h at  do you  
co n sid e r  th e u pper  l im i t s of n o r m a l of st ip p lin g and b a sip h i l l ic  
r e d  c e l ls ? I

I w ou ld  ap p r e c ia t e  y ou r  t im e  an d co n sid e r a t io n  
in  t h is m a t t e r .

T LB:gm
T h eo d o r e  L .  Br y an ,

0
M .D .
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