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SESSION I - BIOCHEMISTRY:

Chairman: Professor Tiesinger -

De Bruin presented his paper and also mentioned some  

new findings. .

Discussion: it was suggested that the presence of reti culocytes

,, '- '•zryTHr^ cy -
was as good a measure of lead exposure as stipple<fe«A ie since

- H r  b t t e /  +a r o n
the increase in siipf>le&-aells and lead exposure~v es parallel but—

reticulocytes increased first. This was countered by the .

•fti e J i ¿C
suggestion that reticulocytes v;ere less speci f i^^^ ^lea^exposrrre-

A  z.XHtirocvTfi  ’ '
than punctate basophili’-eeid> 6 . Several speakers said that because

of the high variability both in response and in the me thod of

¿vJLl c& tuvc 'j*
measurement, reticulocyte counts were not an adequa te

PX’POS1
a '  -—

Turning to the correlation between various"  ̂enzyme

Syv-'HlVStS of Jsj*trXTjtj 6;7C.' ; '
_ chans^sv,dtT was pointed out that the absence of a goo d correlation

between the various tests,although expected^should n ot lead to

the rejection of new findings. It was generally accepted  that  

vitro/'experiments with erythrocytes) cannot beCdirectlyTc ompared'
J  _ ---- - —  /V 4  ^  "

■ with (in vivo [findings^

( *

¿\ d r r (

■ àhtx̂ e/iLr

Gajdos said that ■ fur 24-hour} urine./’sampies-, an increa se

i n /f'-aminolaevulinic acid greater than 20 mg/l, >g^r/coproporphyrin

! l/
400 ug/ 1 , e f  uroporphyrin slight increase or

! /̂  3 £ _  y f a  ...... ___
increase^protoporphyrin iri^erythrocytes^were specific 4jer̂ Tea d~

e/) -and—  7 ùoyÿ !(?)' i ^ i / n  '-Ik

ibsorption. There was no general dissent from this statement^  ¿1 ¡^ J \lo C o*\ f  

There was no deu-Lsiaf̂  on whether all these tests were
A
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'\Tlve cw'trti <íf íescí ¡ÍZZ& rd^ TfC*

necessary inj'pIáRt &ohtgol^pbna ÜT~was left for la ter discussion.  

Because the use of chelating agents either prophylac tically or as  

a provocative diagnostic test altered the levels of coproporphyrins  

and other biological measurements, no reliance shou ld be placed on

them/* *iU\' izíís -í c i v h A  O'Iü ~tic¿ f f  e íu?/§tY"'vĉ * t s  K

. __ e. U*?ts< í <?w '
Persistence o'fjraJLsed-lprotoporphyrin in the eryt hrocytes

~¡kt í / i & coat ¡no ai< d£._ '< H L Í Í  c <yZ-hhtSv f? Ti jesd/ /
up to eight years after oj;poc«'Peî ^ ^ m p b r t a n t  from a m edico-legal  

ooint of view. ¿ -- -1 '

f>- \ '

‘-■ 'Vif i if" "* • - ‘1
Discussion then returned to what measures indlnated

hi f/u Cers? o f  fit «CoHrffM.t.'TA* es/icn ^  Vvsk , s'fc-cuv̂ c
'l©adlxd. 3k . ,-Xt was suggested that' the most important-vfac tor-^was .

, i  -  - - . r r  : ' . . . . . . . . . . . . . . . . . . . . . . . . . . .  ^ i v u c . t
■ • -£-fv .'/iriiv(t5i ' • --- - —  —  - ...

_ .̂the attack on the red-cel̂ -, This suggestion rece ived support but

'Vi -> 
.'VI I

, rS

was qualified by stating that the measurement would  vary with the

*
( t-

i-3

i f o  l-Vit rivVi
method used to determine survival time of sa c

tfS r, „
s. Because of

ío'yYo'o'cv -r
the removal by the spleen of abnormal .rad—e&llg, the life cycle  

of these cells in the peripheral circulation was ver y short  

comoared with normal cells. It was concluded that,in the  absence

%
i

'--à

1
■  i
i

,1

•;>'Y

of gross anaemia,the bone marrow was producing very l arge numbers

fuC’lu io  t f  p ù S & i L S è v S s J f f Z * .  Up £_s 0  
of stippled cells and reticulocytes during increased lead intake.

Morphological changes,including mitochondrial swell ing

and vacuole formation in erythrocytes when seen und er the electron
/

micros cope^ were

It was alsp- -mentioned that lead was found in high

V J  ̂  \ -- , t ,
concentration in thejjijdyer^mitochondria^ af%«*=shOTt=iSxp5S nre ©fT  

bnei ^  " "  ’ ‘
rabbiiw^ In answeb to

the microsome and the mitochondria^it was said that l ead was

known to affect mitochondria in the bone marrow, liver, an d the

rt̂ 4  IxuXrgb tP ¡LfftjxJu , SUuji- J j¿
o a question on the relationship between ' V j

t l cJ
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renal tubules. In the bone marrow, the effect of lead on

' i fc Ui'ki cU, f (if "
mitochondria was a primary one;assi- mitochondria wer e frequently

<r~; /
damaged. They do not take part in the formation of sti ppled f / i r ’e C..f  l-t iy  

but^ribosomes do in their formation.

Lead is found in high concentrations in the î rve-r  

mitochondria of rabbits after a short exi»s«i*e-r ' 'The changes in

'27 Yf
tne renal tubular mitochondria due to lead -were si milar to those  

seen in the bone marrow.

A question on the effect of lead on mature red cells  

was not resolved.
■  i i f  ziiMfcl .Vs-

The practical significance of ALA dehydrase was^Limited,

because it was easily inhibited by lead and there was  very little

,Lt O L . /C
difference between ̂  mild and severe exposure .and, dehydrase  ̂ ^

.ndjffir&v would not, therefore, have diagnostic value.

It v;as queried whether^a so-called normal leve lbwas-a Lready

sU j  ^  ■ ■ ***■  'aS " ¿ t L .
rn±ip^T%asy-nerfflal aafoient— i r ead~iegslror It was stated that  

_
p-hyaroxyindolacetic acid was ra±st;d o 0£> in^vhole blood of exposed

A V ’ ' X  _
subjects^ compared with c o n t r o l ' W h e n  exposed to 0 .j 5 - 0.4 mg./lr Pb,. (l ie  

values rose from 10 ug /1  to l 6 ug /1  in whole blood.

Kernberg, commenting on his paper, was not able to  

explain the relationship between ATPase and potassiu m ion efflux

- J- z '
from red cells, but he mentioned that different storage  conditions  

in tracer experiments gave different results on the r ate oi  

potassium influx and efflux. If potassium loss is high in  vivo.
/

the cell will die and be removed from the circulation.

The importance of SH groups in relation to the effect;

3

i ,, v
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of lead on enzyme systems was mentioned .but it was sai d that not

'  i
only SH dependant enzymes were affected by lead. It wa s noted fy ¡u_ ■ pv'fi a t o

cL  Jjj, V 'K 1
EDTA^ in experiments/ would prevent the effect of

lead on SH groups.

^  -C-U-///■ {<’/  '
it==i*a 3=±iieiioroijeried^hat concentration of lead has r~ /

,  ̂ " f i t  Ylkl/ cW C- 'i  o f  f o
been-aaded m  these experiments and was-^is-ILev£l_rj£leva nt--tp ‘

'ĉ  ¿>f '7£- f t u z u j p
the levels (in~numan blood in industrial exposure. In reply, it

-1  C h A '
was stated that 10 raoles/gram of lead had been used.and this

! o f  w-urct',) ¡pj's'  ^  j ’ O'f' t o o
•was about IpO times ohe concentration represerh;ed sJa^ 5̂a--fe±pdd— bead

oT "SOiTS” y ̂  ̂  c | - {siluc Á t

It 'was noted that Westerman had found similar , p

U ,i f  Cíwta/HP^ fúú ***«?*-* f * vCiJ-
concentrations in ,-m^r^w ̂ arFrlTnod lead 1 °ypl s of....iOQû  '

o J \

Albahary, presenting his paper, said that there was littl e 

departure from the normal types of haemoglobin in sat urnism and  

that this fact was important in Mediterranean count ries because

TZih- i
of the differential diagnosis from thalassaemia whe rvfoetal tyoe ctcw '1'«'1

; / \  .v
in ¡ i vi W. C cv\ sinlV? tic,-: < ifr

ware-high. Lead crees causes some variation in foetal type
A

haemoglobin/but only In children up to six years' of ag e.

In adults, an increase in .foetal type haemoglobin «¿¿ eHr
, : A t i

^iiLh
c»±y~ occuolinsevere cases of lead poisoning.

In lead poisoning, HbA^ varies linearly with haemogl obin^

and although the mechanism was not well understood in plumbism,  

there is a reduction i n ^  chain and an increase in o( chain.

0008996



SESSI ON II - CONCEPTS OP LEAD INTOXICATION 

Chairman: Professor H.Lane

Lehnert introduced his naper and suggested that: r

fk
1. Lead ooisoning is not necessarily directly related  to/afesorption

■ /

or dose, Tii-? Je s t  vn.OsA -¿e

Y a >'i a f~t o>i s pîïd 3 !s<- du Cs‘k 62. There are wide dieereeanei-es-inAlaboratory tests,  «-«<-* - —  w.-,-. -
oiie ¿ii s ere i v K i t e s , { f k  I e s c f t s  Ay f& bc»: '3fo'><.eS'

3. On first exposure, men may exhibit mild symptoms whi ch then

resolve,

A. There is an increase^^sensitivity to lead after a,ip«=fessasag,I  

e p i s o d e k w  i m h « >

Asked for experimental evidence to support the cybern etic

approach, the speaker replied that it was largely hy pothetical but

that t h e ^  facts may be understood by such an approach. It  is  
- ¿Xe-oj.f &r “Li? TrunnnOM TkxesUild c f  Y?S.f>W£i’/

difficult to fix TLVs because the organism is capable of accepting

certain doses without clinical manifestations. Feed -back

mechanisms, when the body reserves are depleted, wil l lead to

functional loss increasing with absorption.
vToi \Cebt~ 7k? yY '

Kehoe objected to the^Spparent absence of any_ dose/r esponse

j 3  bt/ 1 A —  " -V >
relationship. Lehnert replied that this was due tok the sensitivity -¿— f  

Cxis-  ¿ ? i H  Tin. i ¿o a f r  o i-Av y ^ifferfwTc/i'a' vM& faHcsZ/
varl-atlons,, but went on to say that what he meant to str ess was  

x ~Tk 3 h sci i I”  A °,t
that\h-i-gh -absorption^'did not equal poisoning.

Attention was drawn to the differences between acut e

and chronic poisoning. Many animal experiments were of an  acute

nature,and there was a tendency to draw general conc lusions from

these. The speaker.agreed terrify was easier to predict th e effects  

b r t t f  ¿1 Lr o l o m i J
of an aeut^jdcsage than Teng^term low dosage^because at  low

ooom?
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i> ¡un k K l? !K ~flir

dosage rates there is no '¡increase in^$=LgPd~ con centration^,du©—ter-a
/ /l A

rSW.

h'l ' ief: P
Comment was made on the different effects of Jaigh 7---&cute-

Pvt i i/wfc/
exposure ;such as shipbreaking , and the slow, ¿hrniiic effects in

cautery workers.

a< -t::< ¿fYio f
Some p^opirs-tiad found Lehnert’s paper difficult to

* * . t U-
111 % ttecM > i .

■ under st and/but it was thought that thepdpproach w as ^  useful and
7 w ,)  

general one* to all types of poisoning.

Cramer had plans to study ¿-aminolaevulinic acid in

urine to answer the question whether this index was  of greater

¡q 6 >'rt f . S-LVt-Y*
value fot*' ae-wte exposure and whether urinary ALA  values increased  

more rapidly in such circumstances than did blood l ead levels.

Williams and Zielhuis then presented theirrpaper. in
¿rtc-i StV « f .

comment, Williams said that we cannot measure lead abso rotion ./and
• '  *

we should use this word more carefully. What is an unaccep table  

response? What matters in regard to fixing this level  is the

■ i ¡1 *
effect on the motor system or sense data, not biochemical effects.

K_iVocord fa  1 it e s Ef 0 { It 0 y'S /
The word 1 poisoning^should be reserved for its major clinica l  

-«if-eois. n\a Mrfe j ~f(<&K &&£% ( ¿l u c k  £>? m o  Y

‘ In response to Williams’ statement that lead absorpt ion

could not be measured directly , Cramer stated that he found this

paper confusing and of little help. He considered that a bsorption

can be measured indirectly with blood lead. The real issue was

the definition of poisoning, and he would agree with the authors  
Vn.u_jiVov.Su>f i f

if they would add^"unlimited spare-time activity" to their

V'-i .V iVW r>,

KIT 0008998
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(f l fa ■ 5 K i k s t o . TLe k oci d

iei’inition .as well as M' 6reventl''gainful emoloyment".

hit- S.. ffe/ ‘im  f a i r  w en t  «f ~fc a c t i  o n , o f  A  Com. Oim  t ,  (ess. f  3(fhoC< L Tier - ? t r r p  . 
acnBp±£d^hat-:'t-here~weT^~soei«-exior LQmjUa_p420bleffls. 7

>YV} ^ f i U f  ( o - e c h i c f i u e  b'i 'o (i lews ■ ks.zcetafoJ coff/v Si jb ^ Si k  <h «Vfi  
The conference accepted the definition.

M( U o a

It was stressed that we must consider the whole man̂ , 5rs««. t/te / e^ ~^

. ~tc r fU  •m.0N"e v i ¡k/j no¡ts: e f fe c t s
-first biochemical change^ -and then -fur-ther—ef-fec t-s-. Epidemiology

may be an aid in this problem. Williams himself had shown t hat

. . . . . . . .  ' i f a  - e f f e c t i v e  6 '»cliV({U>a/\ z ^ f o s c ( P
personal samplers gave a good indication 01 -absorption. > /

Another speaker mentioned that "poisoning" , particularly  

for medico-legal work, must be a matter of clinical judgment. v

However, prevention was more important. The real problem for  

the conference was "what constitutes permissible exp osure?"

The next speaker supported this idea but stated that  

he could not accent socio-economic factors in the det ermination

of accepted levels. The conference should separate medical  and  

social acceptability;and keep to the former. Anything that  

impaired health was regarded as medically unacceptabl e. Some 

■ workers who do not complain of poisoning feel better f ollowing

t b i  ek 1' n V c 1/Vi no i-v/HSu i'c -/c/ex<i(
their removal from/.laad Lifork. ( The/speaker regarded this type of

_ * f !  _ ..
change as Auia'cCeptable/'&nd suggested that this was , in fact, early  

* ,j •
poisoni.ngy CWav. f a  'jtfi'rly "is be ( t e l . r*//n<dn?//y ,

Complex social factors ma/2-e it difficult to decide

whether to allow men to continue at work at or above ac cepted

maximum safe levels of blood lead or other criteria. Doctors

6 bee (fay
should attempt to stick to medical criteria/but the re were  

¿CQ tst  c f  A
countries where , -dot?—to malnutrition, the whole population had

a low haemoglobin and-in some circumstances, probably w ith a

K 0  000899-9
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>o;• expectation of life , a job along with a low haemoglobin was  

han no job and might increase life expectation.

helhuis thouglit that too much emphasis was being

oaacea on poisoning ana not enough on wnat v,ras an unaccep taole
/ / ' ■  ' 

■ xe

v,ras an unacceptable  

iX'llC lSii i } 1c I Y.
response. Threshold limit values were notmedical”'"decisions . &)tc<cU. hu«jki  

, , , . , — . / / * '
V'LTYi/ Co  ̂ ■  ¿ t f t j j a _■
and ■ ■ wnn~ d ~cagy/1fronr'btrgntry to country. Acceptable* did'not fmean

f fx

desirable.

«Acceptability of blood lead levels was then discussed.  

Zielhuis said that if the blood lead level stayed below 8 0ug Pb/lOOirJ s>  

peak exposure was unimportant. V.'hen pressed to say if this

figure was safe, he stated that he thought errors in t he estimation
"" > i  ¿Ts

would reduce the safe level to 70ug Pb/lOOrals to give an a dequate 'i-
n

margin for safety and experimental error.

Professor Kehoe agreed with Professors Lane and Zielhuis

OHMY nr-aT ¿ f
in accepting YOug Pb/lOOmls blood as the^ Ttif: '

i<iX <X>xnh{ttCdi vifYixhcH <it«i )  < - 
Referring to definitions of absorption and poisoning.

D-

VJilliams said these should be dictionary definition s and not

decided separately by individual doctors. He raised the  question  

as to whether fa LA dehydrase should be c o m p e n s a M ^  Kehoe

<?
V>

761

not. ix r h  «-f a-' / &  I f i n u  ; *  >

' f i i a t t c u Sl n b  sL o / c i f a  *  k * r ke<  ~ ft t s 1 s ' ¿c f t t c t f i T f '  caup/’ •
Vall/iams accepted the W.H.O. definition of health, but

;aid that acceptability depended both on time and cou ntry//-? :7i‘VJ

, Sd * ' * " * 1 Lffe’vp Vf.vftii. 1 )
Malcolm suggested the use of an international

0— c

ouestionnaire addressed to various experts in an attem pt 00 

relate biochemical to other findings. He thought "chat the re

should be an agreed medical standard Jout recognised that nations

k£ 0003000

4
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might not he able to adopt these at a particular perio d of timé.

7 Áf it r xi  i t cO U C f^ cf ju h
The definition of absori&ti-on rfio ul d b e  clarified by the experimental

A

use of personal samplers to relate environmental to biochemical •  

and clinical findings. There was also a need to define  toxicological  

parameters parallel to the clinical statement publis hed in the

British Medical Journal. f  i( .
TTv 7er* " k& l  \  ¿̂r{~ t o  c ovet

, The' v̂ rd-Zhabgorp-tdWil'/should A only. -be used where a>o
c f  f b  U a d  »* tjic t c L  ' a y

aeoarture from normal well-being . w&a 1 ê grr̂ l ikely to
. U cIZ j * -LLt tu. ‘ T n i t ic Ace, ̂
' ' ii'VY "

y
-V

\'

occur'. \ Its useai '¿hould nd^hss^I TfSwed to hide^jdeleterious effect^ c ^  

cf lead. Lead poisoning is a clinical term bu fmhe  current conce pt

: hangerin the fuis likely to changbytn the 'future as it has over the last ten ye ars, i t h u p i  

Acceptability should depend on the absence of any ef fects  

on the well-being of the individual.

On Professor Zielhuis 1 recommendation , the conference  

accepted this definition.

i r f  i l f t ess^ .- -
It was agreed that the presence of symptoms reifuate d with

poisoning. Zielhuis stated that the conference should  not determine

meiKt Hf r//wíf £ h (i sc j> k t k a / L [¿ ¡r y  ¿-f a *4 4afa/m e i K t H j  i M / K Í JS -  f(uiaof>MC¿(/f.Ut nu {¿'ay

KE 0003001
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SESSION III - DO SS/RESPONSE RELATIONSHIP  

Chairman: Professor R.Kehoe

Williams introduced his paper. The first speaker in the  

discussion thought that this was one of the few papers that covered  

all the variables but questioned the use of the Donath scale for  

urinary coproporphyrin. Williams said that although this was a  

semi-cuantitative method , the mathematical correlation gave an  

acceptable method of indicating lead absorption. It was suggested  

that the relationship should be curved and not lin ear, but Williams  

said that the regressions were tested within limits for linearity

Another speaker thought the statistics did not prov e 

linearity. It was observed that Williams' use of the pers onal  

sampler gives better regressions than static samplers , and it was  

suggested that personal samplers should be used to fix MACs and  

TLVs

-U /

Cramer suggested that on 'Williams’ evidence , 15 mg urinary

■ »  )ka*A***»- eicxeilx&tj f e f
^i-aminolaevulinic acid should be used as the Hj&S and asked whether

there was a possibility of diurnal variation or day to day variation

m  the levels of 1332̂ . u a¿uW

Williams replied that all his samples were taken at the

same time of the day and that a further paper on diurnal  variability

was in preparation.

It was suggested that the paper should have containe d 

confidence limits. The speaker said this had been done in another  

paper and all the relationships except haemoglobin we re significant.

It was accepted that the data were useful in setting MACs.

0009002HE
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Professor Kehoe then showed slides illustrating the

uniformity of th'e^ STr

sited,l b‘f + U  tLcM.atJt'fyfo* °'1 k*4 ' «  % /  £ > / * * }  * - x 4  k - y  / % ?  l£> v l b

tfc<U 7il f?S  / < <v tG rY  ¿fc-fiv̂y ¡V \/ 0 ( v'r ’4  Tt‘  f  
consumption of about 5 M per eight-hour day. It was suggested

chat 10 M'' per eight-hour day would be more appropriate to^Ind ustrial

worK.

Another speaker suggested that it was important to def ine

d ï  <?" \>srr~f ? sj>et i fi <■  7t/tK{ / I vi 'r? l'iT/ /  ¿- ’ a
the particle size and distribution ia relation»-to rMA& s.— It. -was- -

f i  ~tbx. S z.f~4 ( vty <? T « v d  d ¿4* ~b~Q /e s' / I /o s A / *j • c-h" o J ¿ss>  ■ .
agreed that the eaesi-. relationship between partic le size and absorption

Is not
.■ ;a-s.  not— &omnie^e-iy known. <->

‘ '' £■
U 3)1 ! f H i f w / y

W f  0009003
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SESSION I V - THE CHRONIC EFFECTS OF LEAD A BSORPTION

Chairman: Professor Beritic

Urbanowicj introduced the paper by Kosmider and emph asized  

the following points: - ■

1. No conclusion can be drawn about the effects of lead  

. absorption;or the subsea.uent biochemical changes, on

the vascular system.

2 . The influence of lead on the blood vessels walkthrou gh  

the autonomic nervous system rather than by a direct

effect of lead on the vascular wall.

, p i t  e x  i  *  //.->* -i c«- R x 1 aziZ-ao-1 " ,, . , , , ,3 . fthimbl^’orit-was-rnot always directly related to human
A

experience.

4. Variations in the electro-cardiogram due to the e ffects  

of lead v/ere shown on slides.

The first speaker was surprised that systolic murmu rs  

had been heard. He had neither found nor suspected these in  cases  

of lead poisoning.

It was suggested that the ECG changes would only be  

convincing if the controls were properly chosen. This was not  

clear from the paper.

It was then suggested that the effects of poisoning  

were not relevant to the discussion on TLVs.

Urbanowicj promised to refer these queries back to the

author.

As Professor Albahary had had to leave the conference,  

his paper was open for discussion. '

0009004



In general the conference felt that ̂'clinical cases w ere

’ftti dzizi jtfoj tff/oh of Sta¡¡dvr-r Js -fcf f($ -j> Jv •••' p'l'fv'iV-/< 
not relevant to sett^t^ Ti Ate ,^a'ndrdiscussxon‘ wa s'cTtrtailea. .... . ... ... -

Malcolm then introduced his paper. He stated that it  

si'&ytfaY ¡ft? <= t  s  O  f r  fy
was important that Ttt%-&nd- MA6 s should not only prevent departures  

from normal well-being in the short term but should also prevent  

any long-term sequelae.

~ Lane reported that his original work on causes of deat h 

in three battery factories had shown an increase in cerebrovascular  

deaths and that these were related to lead levels of abo ut 0 . 5^ / M ^  Li

w  1 ^
for many years of exposure , Jaut he emphasized the difference  

between organic and inorganic lead.

The next speaker agreed with Lane that kidney damage  

arose from heavy dosage. He showed slides suggesting an i ncrease  

in incidence of hypertension and albuminuria 15 years after episodes  

of colic.

It vvas suggested ,regarding Malcolm's data on the lack  

of any effect of degree or time of lead exposure on blo od pressure ,
cj i t f j t l CH  ̂f £ CS ~f V f<-&4 { W f  i t s?/ ^

that -exposure-time—wa-S'''related to age, which\cou Id obscure the effect
■ 1 7 /A

of* lead. Group comparison , age for age, was necessary.

Malcolm stated that over 1 ,000 measurements of blood  

pressure had been made and that these gave no ranki ng orderywith

lead»exposure), and that the average age of the grou p was 45 years.

One speaker suggested that because of the effect of age on blood  

pressure, the findings eniiSdi imply that lead lower s the blood pressure.  

There was some pharmacological support for this idea.

It was generally agreed that long-term sequelae were
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prevented in groups which were adequately controlled  to avoid any

departure from normal healt h, but that long-term sequelae occurring

- jc ~fb$ C c'H ryc/ey t f f ( Ctf
subsequent to episodes of poisoning were not relevant to «steali~shiisg

~ O ̂  ■ '(l  ^ { Q li ( C , l dct) £■ /> ,

Professor Beritic referred to the endemic nephritis in
t

Yugoslavia. He had seen many cases of lead colic but onl y transient

kidney lesions. He said that cancer was reported to be rare a t

Trepca wherejthe inhabitants were exposed to lead.

Ln'rr/S! 4 s "  ‘ '<1 '
A-ji^h-dose of leadf Sa' rats gave rise to renal cancer.

Williams referred to the work of Lillis et al„.published in the

British Journal of Industrial Medicine^showing long-term renal

lesions following repeated episodes of colic and obs erved over a

t v? b i j j y d  f-  .
long period. <s£5D ,jlpO 'workers removed from lead at the Trepca

lead works 15 years ago had no renal lesions, but E DTA had been

used in their treatment.

Cramer stated that he had found a low incidence of  

hypertension with no long-term effects in battery wo rkers ih  

20 years' follow up despite bad conditions , and another speaker  

supported these findings.

Malcolm accepted that no renal lesions occurred aft er

c<rs<?> c f
a single attack of poisoning , but considered tHatbchronic inter­

im. ir peer i  r 7> o-w_gj 11 ̂ __
stitial nephritis would occur aft-er repeated attac ks of poisoning

<( J

HE

and continued/exposure to lead over many years.
A

It was suggested that the long-term effects following .N

<3"f Ci>iCerv\ i ' 0 1
repeated episodes of poisoning were not relevant to -the /conference.

Another speaker stressed the long time 'which was re quired  

for lead levels to reach normal after being increased.

0009006  ’ Professor Beritic then summed u p .
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SESSION V  - IN TER-RELATIONSHIP OF PARAMETERS .

Chairman: Professor  Vigliani

Zielhuis introduced his paper.

Williams then presented his paper and emphasized th e .

low correlation of haemoglobin with all other indicators  and  

reported that analysis of a further 250  samples still indicated  

no correlation between haemoglobin and blood lead.

King then presented his paper and indicated that he  

would accept curve relationships between some of the p arameters . ../  

but had plotted linear because of the scatter and the  width of  

confidence limits.

Malcolm produced data for workers at two battery  

factories , also revealing no correlation between haemoglobin  

and blood lead. Th$s%iata included all individuals wi th blood  

lead concentrations in excess of 80ug$ at the first factory.

He stressed that both his and Williams' data 'were d erived
.

/ ,
from factories^where increases above the acceptable  limits led yf  

to prompt action.

Stoops then presented data supporting Malcolm and  

'Williams , showing no correlation between blood lead and haemo globin.  

Data plotted from the literature N = 155 mean Pb B of 89.9  and mean  

haemoglobin of 12.6 ug;5.  A five-year study at Du Pont of 202  

employees and also in a storage battery manufacturer s of 109  

employees failed to indicate any correlation.

The first speakers agreed that it was most importan t  

that blood lead measurements should be taken concur rently with

H£ 0009007
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''exposure if misleading results were to be avoided. Rai nsford's  

results were quoted in support of Zielhuis' findings of a  

correlation between increase in blood lead and a fall in haemo­

globin. It was pointed out that in Rainsford's two studie s, the  

first had referred only to factories reporting low haemoglobins.  

These were poorly run factories and high blood lead levels were  

found. In a later study of good factories , Rainsford had found

normal haemoglobin levels.

Zielhuis maintained that there was no bias between  

good and bad factories and he considered Rainsford' s data to be  

valid.

It was pointed out that the difficulty of comparing  

results from different investigations due to the diff erent time  

intervals between exposure and measurement. In additio n, where  

employees started with a low haemoglobin, it was more l ikely  

that there would be a further decrease.

The next speaker referred to the effect of iron  

deficiency, for example, that reported by Goldberg in the Glasgow/

.rea , where 80 fi of the oooulation were affected-(comoared with  
‘ I } *

London where there was no iron deficiency.

An objection was made to the use of group data for

__  i .
statistical analysis unless ̂ -reliability of the gr oups-were k n c i A T)(_

established by rigorous testing of individual points. When this  

riof
could be done, it was pointless to plot group data.

King pointed out, however, that his data wa«-*plott ed 

on the basis of individual results for non-selected lab our force

k£ 0009008
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not subjected , to lead control. The regression lines for groups and  

individuals were very similar, and this supported Zielhuis ' use  

of group data.

It was suggested that better correlations might be

• i n fe(s"fto-.t h  I t s
obtained if blood lead values were expressed a s a wsi ght. yaromtairp

of erythrocytes rather than'jwhole b̂lood.
A

Stopps reported his study of haematocrit and blood le ad  

levels in 433 workers. Haematocrit levels varied bet ween 21 and  

p4. blood lead levels varying between 2 and l47ug^?, but there was -  

no correlation.

A reduction in haemoglobin was not really a direct  

response to the "dose" of lead in the blood but a failure of  

the haemopoietic system. A fall in haemoglobin is a serious  

response. Since there were various mechanisms to restore bloo d;  

it ’was probably better to correlate blood lead with re ticulocytes.

In time, it might be better to measure the activity of other e arly  

Indications.

The discussion centred on the merit of using haemogl obin  

itself/compared with the use of a haemoglobin/blood l ead correlation,  

to justify (a) a reduction in ’working levels and ( b) these or  

other biochemical Indicators. It was suggested that a fall in  

haemoglobin due to lead absorption was not acceptab le and there­

fore should not be used as a primary means of

I It was suggested that measurement of the haemoglobi n 

level was less satisfactory than the measurement.of  change in  

haemoglobin on an individual basis. This might yield different

o / v \ p\*M' A'' V, 1 i

0009009
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cressicns.

Beritic then introduced his paper dealing with chang es
-fix aft on of St, {’(>>?<{ QryTl r ______-—-

1, reticulocyte andV ii^^cfiU „ ^ ^ i i r n lyeloone/erythro cyte

ratios in the bone marrow.
,i/i c?>So

iVprotoporphyrin in lead poisoning.  
/

A decrease in haemoglobin 1-eve-l̂ with a decrease in

v ryfi- re
reticulocyte5-ievei«/and an increase in stippled e-ei i-s should be

he bettered > _
added^.to Gajdos observation about the specificity of increases

in AL A, coproporphyrin, and

The chairman considered, however, .that blood lead gave r

the best correlation with lead exposure.

Zielhuis queried the level of 80ug$ for blood lead as a

biological TLV with respect to a significant fall in haemoglobin.

It was pointed out that while the fall in haemoglobin

at this level may be statistically significant , it 'was not

necessarily meaningful if small. Mare ■ ’*■ ?'> tf~ <!<’<■ '* t

It was then suggested that haemoglobin surveys shoul d be

extended so that changes in individual levels were examin ed. The
-til ef [eiwl loot /oO h/cjdy _

speaker accepted Sdng^.^rs'Tr'biologic’al/ypeixniss ible limittfiaeir rrt M5b(/AiJf

considered it might be a little high for population s not under  

continuous medical contr ol, Asj> et\ al(y U  v»eu> e>(~ f { r t /

Kehoe stated that 80ug could not be used as an absolute  

figure without regard to the accuracy and reproducab ility of  

the analysis, even in the best laboratories, and ref erred to the

recent American surveys. He questioned the accuracy of.uaubh of  

the reported data for blood lead because of varying  methods. He  

had, however, observed cases of lead poisoning in indivi duals at  

a reported level of 80ugfi, but he insisted that it included a

KE" 00090i0



\
- 19

possible laboratory error of 10$.

Zielhuis , applying Kehoe’s 10$ error, suggested that

to safeguard workers' health the blood lead limit should b e 70ug$

, . , , , , a )>/?</ A s for bor/Lctes o~f~ h redialt‘>( ,
•which could be pnev4hted-w iISh: " 7  / j  ! j  '/

lx f 'Zsoci i f f t y  u i f k  lead in urine of not^> 130 ug/l,

ALA level of . not 10ug/lf

CP level of not 300ug./l ,

taking into account confidence limits.

It was then proposed that an analytical comparison

exercise should be carried out to check the consistenc y and

uniformity of data from different laboratories. The speaker

referred to the variation of up to 20$ in the results of samples

he had exchanged with other laboratories. He suggest ed that the

analysis of lead in urine might prompt a greater degr ee of •

comparability. c .

1k MM fo, % Sirf i s~
Professor Xehoe said that lead în^nirine i*4 ^ t~&s.-sm l̂fLa 1

©T 1'L$ a r f "T/i-i -?X ^ SSCj f l  - f-p  . ¡~ f \ 1  vi& U
,-for a group-4mt---couM--ne%-be-ttsed~satir5-ga-o:top-i-ly--f-or-t-he--control

rw ¡?s t o  cb - ^ h - n ^ n h  - f o l '  rk* i vtT'i'i-ir>7c 0 '
1 , I ' I 1̂ 3 _ . ........ / I t .u  cV ,

o£—individual k , a-fr |esj4 , /thv Vi-?£ MS 1V-C fdt'vL tif.¡¡of s.--- --- Jlf'evi Tl ̂  *‘"0 t«*'* • / wav i'«rKcr»ru> t ««"-  vvt/V
&  yiVi m  M  .7  -+ M X »

' T'clo< The idea of analytical comparisons was suppor ted and

c/ >x fr> i ( n £j

i r
7

t . /

reference was made to previous symposia in Paris an d Prague.

It was also urged that all laboratories reporting blo od  

lead and other data should be asked to indicate the  sensitivity  

and accuracy of their methods.

Professor Xehoe revealed that in a forthcoming U. S.

survey on ambient lead levels in the air, it had been decided to  

carry out all of the analytical work in one laboratory to avoid

0009-0 11
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errors and variations found from laboratory to laborat ory. He

* /  <'

also mentioned that the dithiazor.e method of blood l ead analysis  

j $ co - c r e - t f f ' L  n u . f*-¿ys> d \ •*- • r>< / f& h t  w 3 To n es , i s
■ wao tno-aest~ ey&an îrshed. _ ,.

- V - T r i s M i  of T i e  u T i  t i c k  i v l  L' i P ’ ’

Beritic presented his paper on blood lead and lead c olic.

The first two speakers revealed experiences of blood  

lead levels below 80ug^ in the presence of colic., but it'was not

H ^ l
clear whe^eher the blood lead levels had been measure d concurrently

with exposure. It was important to d-etermi.ne=the ‘delay between

exposure , appearance of symptoms, and the measurement of blood -

r e & l h y f  f e ^ i  2>
lead levels, and also to know whether the -daSa. -»»jpew'ba'sed  on  

' J  l

single or multiple determinations.

Beritic said that only single determinations were t aken

because of the need to treat patients with severe co lic.

The need to take more than one sample was emphasized

' • f i x ?  c"f e / Tow" i‘v\ T\c a / f s i ’z i>
particularly because of / errors

A

J
¡raeLe*.

cwdci'-i s
King had ho experience of colic in conjunction with

blood lead levels below 80ug in over 50*000  determinations which
H  < c ecsv/v V____

he had made. Blood lead levels found during colic had  no /hedrevance
A

in the control of lead workers.

Another speaker pointed out that colic was a clinical  

syndrome not dependent on blood lead level alone.

Cramer and Selander then presented their paper on ALA,  

blood lead, and lead-in-urine relationships.

The first speaker said that the discovery of an Increase  

in ALA did not necessarily mean that the blood lead levels f or  

purposes of control should be reduced. Tt was not yet oonsible

00090 12
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to interpret the clinical significance of raised '< £-ALA. ■
/f

There was then a discussion o$"the social implicatio ns  

of removing workers with an increased 6 -ALA at low blood lead  

levels from lead work with reference to the law in various countries.■  

This point was not resolved since social systems and  allowances were  

different in each country.

It was suggested that it was possible to have ALA leve ls  

in urine even up to AO mg/1  without any certainty of clinical  

symptoms developing* but Cramer said that consistent levels of .:  

0-40 mg /1  were often associated with symptoms.

Stoops then presented his paper on urinary ALA showi ng  

a logarithmic curve against blood lead levels in lead  workers.

This was confirmed by the experience of the first speake r.

Teisinger then gave his paper showing ten years'  

experience of diagnostic challenge of EDTA. The first speaker  

queried the advisability of using EDTA ‘for diagnostic purposes.

The chairman suggested that this was a topic cd'A.ic

'ap0. should not be discussed at this meeting.

Vigliani presented his paper showing blood lead and  lead  

in urine distributions in urban populations.

The first speaker commented on the high levels and  

noted little difference between urban and primitive  populations  

in the skewness of the distribution. Commenting on the 2% who  

had blood leads of between 70 and 80ug$,  he thought cases of  

poisoning should arise.

Kehoe said that such high levels were not found in the

• - 2 1 - ■ '
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U.3.A. except in abnormal exposure and doubted the analytic al

¿fV'j?  .
methods, which were admittedly difficult^isayggy,

Schlegel then presented his paper describing monthly  

screening with urinary ALA and urinary coproporphyri n. Various  

methods of urinary ALA determination were discussed a nd it was  

suggested that the simple methods gave higher level s at lower  

exoosure.

The next speaker said that at his institute the simpl er  

methods had been elaborated in order to be used for s creening -

"purposes, and it was commented that the screening me thod ought to  

give false high rather than false low results.

The methodrpufilisHed in the Archives of Environmental  

Health was referred to as being quick and good.

Nobody had much experience in the use of the present  

tube method for urinary ALA measurement , but the importance of  

PEG interference with ALA was stressed. The speaker said he  

found the orthodox methods were not difficult to ap ply at 40  

estimations per day and warned of the inaccuracy and non-specificity  

of the simplified methods.

Stankovic then presented his paper, followed by  

Urbanowi c j ’s paper.

Comment was made that the ALA and coproporphyrin line s  

calculated for Urbanowicj’s data were lower than th ose calculated  

for other work, and Urbanowicj stated that the data came from  

people exposed for the first time to lead.

■ Vigliani, in summing up, said ALA was one of the most

important parameters for indicating biological resp onse to lead

00090 14
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but much further study was needed to assess the dam age or risk to  

health on a basis of ALA or other biochemical indicators . He also  

added that the methods for analysis of lead in blood a nd urine should  

be checked for comparability. ■  '

********

HZ' 00090 15


