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SESSION I - BIOCHEMISTRY:
Chairman: Professor Tiesinger -

De Bruin presented his paper and alAso ‘mentioned some
new findings.

Discussion: it was suggested that the presence of retlcuIOCJtes
\\a\YT”\vvy Fos .
was as good a measure of lead exposure as smpoled&el-z-s since

"ur /4 zﬁr’) *e"d + Yo
the increase in stippledcells and lead exposure-wes parallel Tt 7 f-'«‘é- 7—4{’

reticulocytes _hncr'ease@( first. This was countered by the e y
11 ° mélr‘lf'/w ol /?”‘F">LJ_L_/E{
suggestion that r'e'tlculoc,ftes were less specific —ile-r';lead expUsure

a \-W/Jn«)wﬁS
than punctate basophili eetds. Several speakers said that because

of the high variability both in response and in the method of‘

measurement, reticulocyte counts were not an adecuate W&&uﬁ-—

WMWK&MA f @WWYQ’QN -~

AWEE Y2Spauses of — .
urning to the correlatio be‘tween Varlous}e zyme ,A«;ww"‘ j et

Tieag ,wmm[tud@ Sywﬂws:s (W;‘{m

changg&f,at was pointed out that the absence of a good correlation

between the various tests althougn expected ,should not lead to

/
the rejection of new findings. It was generally accepted that ﬁ

T~
; J_ﬁ_ vitwo exrveriments with erythrocytes|cannot be/ldlrectlj
\\"'\_ /\ )
with findingsj}.
(’ N Abu,tw.' o

J L Gajdos said that £er 24- {'xou";{urlne samples, an increase
AdlT® » m/

e#’
1n" -am1nolaevulln1c acid greater than 20 mg/l, r&/coproporphj in,

Y YOXP 2 e
%00 ug/1, et uroporphyrin ‘u\.,light increase or‘ais(sezéee/, and— 7070 Tey” Ll Au

N The e it icat ol s c'f 2 /_i_\«_c_# od
increaseﬁ\protooorpmy"in in er Jthrocytes/were specific ﬁr/ﬁt’eé‘d"'
absorption. There was no general dissent from this statement) &l L/\’lo Con YH/@
‘eﬁ‘ "*) st;;w,l ’“f

The“e was no Wom whether all these tests were
4
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o The conlni ol [ead JZﬂ!’c"’ff ],,(71('—;“_7 X -~
‘ B A . . )‘, o
nacessary ingﬁl&a%~gonine&g(’“afii was left for lster discussion. °3L§
A "~
' Gl
. . i . . . fY A
Recause the use of chelating agents either oprophylactically or as ;:;5
a provocative diagnostic test altere§ the levels of coproporphyrins {315
. -~ ’f
and other biclogical measurements, no reliance should be placed on Xf

o

them;vmle\ cenciteons 325._5:‘@:?7744{ Ot gse 'z.f e{Le(a‘h»«? Age 47_7:‘

~— olev=tes Aw et E Gt/

[”_
veaches Tha

N
Persistence oﬂgpaiseé—orofocorohyrin in the erytnrocytes gﬁ
>
-Jéflfs('l)n.[nlb ael ¢ f Siflt‘f’(ca;(/ :Z,thgup T /017(4/ p U‘,_.,
up to eight years after.ehsosape{u:s 1mport ant from a medico-legal ,3(_
: / m( we (i 6/9/ N s
3 point of view. P {~~“~~~' Eﬂ 2!
3 . 3 o, "\3\) D
3 . . IYR I;I< tC;; “9 D'f' \/ij.':ﬁ P |
; Discussion then returned to wnat measures indicated \or 4 H
3 i The 59 CJT (4.4 <7\£>»5((Z’ %Oxl\bﬁeﬂ t l/‘lk ‘1(‘\!1,"177 MCL( C?}T‘Iw' ot \"\gf{ CYK—CL/))»( ; .5 -il S }\Lz\.z

tead risk., -IT was suggested that the most 1wnortantt:aciap/w*s £
- ) wmAteatiog c'{ Z{d ("?/

3 : - ] /

3 . 3 P i ) _'/( ) )\"(Ta\\lz_ o T e ;‘:j
durnie W S ,the attack on the @ed_cei This suggestion received support but i+
: Z i

; i
3 was qgualified by stating that the measurement would vary with the &;ﬂ
i . ke ) L aviThviefes

3 method used to determine ‘Survival time of :ed~oe; 5. DBecause of

") "{O.,\\’ <5
the removal by the spleen of abnormal .eé—eell§, the 1life cycle

of these cells in the peripheral circulaticn was very short
compared with normal cells. It was concluded that.in the absence
of gross anaemia, the bone marrow was produc*nv very large numbers R

of stippled cells and reticulocytes during increased lead intaﬁe.

Morphological changes,including mitochondrial swelling

and vacuole formation in erythrocytes when seen under the electron

1AL o .L AR%Y Tlhes <o \V\QL[/( S Y
microscope)were'ﬁg%ééJ¢< v

It was al/g. entioned that lead was found in high
0'5 the —T

concentration in theﬁ iver mitochizér;;haf%ep:shqrt:é‘ﬁ@gare ﬁf% )
~ "‘}es H f\?& e Al ok 2 M’%S Y, Rag -Ml-‘h-"‘* Joe)
; rabol/ﬁk\ In anower to a question on th relatigi wejﬁ&\ A ftkj

the microsome and the mitochondria}it was said that lead was

-~

Known to affect mitochondria in the bone marrow. liver, and the
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renal tubules. In the bone marrow, the effect of lead on

W whice The -
ochondria was a primary one; .zmg- mitochondria were freguently

:3

damaged. They do not take part in the formation of stippled LAW_hTG( )

ggi%és but ribosomes do éﬁﬁgiﬁgé% in their formation.

Tead is found in high concentratlons in the }*veriwf3fk/
Q"fﬂw
mitochondria of rabbits after a short exposures 'The chan es in
the renal tubular mitochondria due to lead.meié similar to those

seen in the bone marrow.

A guestion on the effect of lead on mature red cells

was not resolved. . 1
3. 1 .
heg mrvgl s r

”he practical significance of ALA dehydrase was 71m1ted R |

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

[led i &W 7‘:‘”6*1”“@““

;égﬁi&gﬁy ould not, therefore, have diagnostic value.

difference between a\mvld and severe exposure

0N oD KM V

e e T,
It was queried wne»her~a o-called normal level}uas already

4t \M c«}wwb\ '(W«J'w*fa"’
‘fgﬁ”* &%Qﬁz;yﬂﬁm ambient—tead Tevslsr It was stated that

TNeveaiced /D‘f &'l/ }k’\ CL‘J\
5-hydroxyindolacetic acid was raiscd 60f i?@yhole blood of exposed

qubJects’comDared with control s When exposed to 0.3 - 0.4 mg/M/Pb fle

values rose from 10 ug/l to 16 ug/1l in whole blood.

Hernberg, commenting on his paper, was not able to :

cxplain the relationship between ATPase and potassium ion efflux

T éﬂ%@?@geé if %
from red cells, but he =n that different storage conditions
in tracer experiments gave different results on the rate of

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

the cell will die and be removed from the circulaticn.

The importance of SH groups in relation to the effects
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of lead on enzyme systems was mentioned/but it was said that not
—/’27/ R

cnly SH dependant enzymes were affected by lead. It was noted Fhe }:Mwu/i
. Cv.L?wL4E“ Ll \/HVJ}; 1
<hsat “Dm%}lﬁ rf—ﬁqirp eyoerﬂmentg(would prevent the effect of
lezd on SH groups. 7Z .

¢ eut plose

- d

TE=was—then—oueried=what concentration of lead ‘m’s;“ /

+le 1e/J2m of SeeliEe C(?:Fl)d(/
been—added in these exoeriments and was—txi —fLJ f;lexantitp f’( 7/d

“lzl <l w-.c.'[dL Z)P rogt{ﬂ/ iy : 7%);.@9
the lev leve\s 1n Auman blood in industrial exoosur?, In reply, 1t
3y s~

was stated that lO”l ﬂoles1éram of lead had been used and myls
of ¥ mAmaawdus N fey”  (C0
‘_éd~tead

was about 150 times the concentration neppesenz i
Kead D) -

—8ouss 9 R
of~BOuks, ‘/"7?3‘.{_3 o( ("b"’"’(‘(t)/udt.f

It was noted that Westerman had found similar ; p
brits Wher e blend contamed /90 micriguens /”Luj
concentrations in theIwur“ow3%sséI5;a_;gaa_lexelsgzd;JJXLsi

L

Albahary, presenting his paper, said that there was little
departure from the normal types of haemoglobin in saturnism and

that this fact was important in Mediterranean ccuntries because

Y \n
\\)m\" ™
v
of the differential diagnosis from thalassaemla)wnen(loetal type \Lccv»ﬁ(l :
. ]

In lga Cm\auﬁ"‘frl/ 1t o i
was-high, Lead dees causessome variation ln foetal type <

haemoglobin but only in children up to six years of age.

Lo

o
In adults, an increase indfoetal typq1haemoglobin-xi%i?
/‘511[‘
on%y“occun%in severe cases of lead poisoning.

In lead poisoning, HbA,, varies linearly with haemoglobin/

2

and although the mechanism dég not well understcod in plumblsm,

there is a reduction in/g chain and an increase in ¢{ chain.

RE 0008996
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SESSION II - CONCEPTS OF LEAD IN”OXICATION
Chairman: Professor R.Lane

Lehnert introduced his vaper and suggested that: e
T‘ll{ c' y’?ﬁlf CT

1. Lead poisoning is not necessarily directly related to/’B§6?EEion

or dose, f'{wu{lo “he dose ~vaus ’f"ﬂ be ade Uz{-pr f.fé
N veso/rs el hay
V1"3ﬁ0(3 . %Z’T <7/5:.7 Ui O\TOYLL%é

2. There are wide diserepaneies Iin laboratory tests
©oide dlscveg»mcue: In the sesctis re{lnrez) ;6 \fie\ew /zém A7y ese
3. On first exposure, men may exhibit mild symptoms which then

resolve.

oy

tn
. There is an increaseﬁﬁgg;;;tivity to lead after ajpei=onissT

B -

episode.cf Lu»bu\ﬂ

Asked for experimental evidence to support the cybernetic
approach, the speaker replied that it was largely hypothetical bvut

that theﬁe facts may be understood by such an approach. It is
exea AT The Mmumemem Thyesto/d Cf\effczzfe,
difficult <o flx TL Vsloecause the organism is capable of accepting

certain doses without clinical manifestations. Feed-back
mechanisms, when the body reserves are depleted, will lead to

functional loss increasing with absorption.

S CepF oF The

Kenoe objected to theapparent™ ~E'Iénce of any dose/response
—%l Ld‘)','dé/// /(// P on /7
relationship. Lehnert replied that this was due to the sensitivity -e—f—
indwid vielfs Zud i The Seama i Kdwcdoals vadey dctfereu] corce mslanees,
{a%%&v%9n§” but went on to say that what he meant to stress was
7(« apseyfolion <f [ayse Goantidies

thatxqégh—abso"ptlon did not ecual poisoning.

Attention was drawn to the differences between acute

and chronic poisoning. Many animal experiments were of an acute

natureiand there was a tendency to draw general conclusions from
- Thalit
these. Thne speaker. agreedwﬁﬂﬁ# was easier to predict the effects

briet 1(2& ¥ byolonsed

of an 1eu%e{dosuge than sng-térm low dosage/because at low

KE 0008997



S!m;é/, e ' v i e £loide
dosage rates there is no?increase in{ggczd'concentration}dus—%e~a
! /1
- - . !

erance necAanism.

f)nef' 2eYeN Y
Comment was made on the different effects of high,—ecute-
. . : 76!0%?0’_
exposure such as snipbreaking, and the slow, ¢hronic effects in
battery worxers.
st —f‘( GYw

Some peorte—hed found Lehnert's paper difficult to

- l s \ﬂegkafu</(c -
understand/but it was thought that Ehera’“?oach was ffuseful and

general ome to all types of poisoning.
Cramer had plans to study &-aminolaevulinic acid in
urine to answer the question whether this index was of greater

i boref, seveys
value for~ aeuie exposure and whether urinary ALA values increased

more rapidly in such circumstances than did blood lead levels.

/Ci&f
Williams and Zielhuis then presented their{paper. ’In

presiselyy
comment, Williams said that we cannot measure lead absorption!and

we should use this word more carefully. What is an unacceptable

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

o (r A
effect on the motor system or sense data, not biochemical effects.

k‘\[C‘CoTc\n( 7L¢\ [195 duTlhoys o
The word Doisonlné }chould be reserved for its major clinical

cetfeots. W fesTations | rather Thaw Thest wluck may pe ne morp

f:.&{u gzzf /”\encmehd
n response to Williams' statement that lead absorption

7hasg
could not be measured directly, Cramer stated that he found this
paper confusing and of little help. He considered that absorption
can be measured indirectly with blood lead. The real issue was
the definition of polisoning, and he would agree with the authors

wg\ %(\O\t S‘&Al t,’f

if they would dda{ 'unlimited spare-time activity" teo their

6; X % ((‘A(’I\W‘fa/

e

! 5 B . ~ ‘-;’-a‘.’~‘v' N = i
%”W;{m ,"4.!7/:'¢;f'?77 4 ,_,.(' \#’i %‘ IL.{ Lo 'j{’-’« S 5 (¢ SV/J/( /17;1/(/(

.l ) 1
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TN . . ’
: 6’!@) o K ’(,_. 74:72‘13, fle Cesbomzar Shou(d
gefinition.as well as "ﬁveventbgainzul employment". -He—edso~

4 .
netose fjg)’ m /:2/) )ﬂcl{/ ¢f 'fu,\c'f‘w.[,of L Coy bml & /caS., J/f&oc‘;d Fleye T,
“ccep*eaﬂxhah»%hard~were~3ﬁeie—eco“owlcgpcoblem

R, 17 A/w SECI0 -OCHi G At e fa’ob/mj sssocated Wit /5\ ad @ ey Tien:
The conference accepted the definition.
It was stressed that we must consider the whole man, 5}*u The /“EsT
To Tle wove ﬁt(w\/} ,ués](o,‘i 4?1%:/3
<£irst biochemical chan~e7-ana_khenkfurnnepmeffec Epidemioclogy
may be an aid in this problem. Williams nlmself nad shown that
personal samplers gave a good indication of -5 ‘ejrecfivekfnduqdva/\’”(pUJO|P
Another speaker mentioned that "poisoning', particularly
for medico-legal work, must be a matter of clinical judgment.
However, prevention was more important. The real problem for
tae conference was 'what constitutes permissible exposure?™
The next speaker supported this idea but stated that
he could not accept soclo-economic factors in the determination
of accepted levels. The conference should separate medical and
social acceptabilit y and keep to the formw‘.b Anything that
impaired health was regarded as medically unacceptable. Some
Workers who do not complain of poisonihg Teel better following

& ¢l invelvin 7 )wacu.e Zo fead:
thelr removal Irom,leaa_ﬁ9r<. Th e speaker regarded this type of

iy eorfive Cf" 5ﬂﬁ°>°'€; .
change asfunacé“)iable/and suggested that this was, in fact, early
, 1: - idged 1o be NTficl olnieall
poisoning/g;lww it eould /AQ ﬁfn"kf f(/47? To ¢ et {lc)(‘ e ? '
Complex social factors meffe it difficult to decide
wnether to allow men to continue at work at or abcve accepted
maximum safe levels of blood lead or cther criteria. Doctors

51396 l‘((

should attempt to stick to tha medical criteria but there were

because of A
countries where, a&t'kuo malnutrition, the whole population had

a low haemoglobin and-in some tircumstances, probably with a

KE 0008999
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T along with a low haemozlobin w
Ter Than no Job and might increase life expectation.
PN

Ziclnuis thought that too much emphasis was being

placed on polsoning, and not enough cn Anat was an uﬁacceptevl
i

< . = 3
. 12/ e T e svevszl Fases Tol o

response., Thre h ld limi‘ values were n05 medlcaL dQClS*OWS/

) Flays

Vitve wetl SovesdlSTarees ¢y / s
nccepbaole‘dld not, Tean

and-would var Ty, Trom TZMALry To country.

Geceptability of blood lead levels was then discussed.

Zielhuis said that if the blood lead level stayed below 80ug Pb/100mls,

reax exposure was wnimportant. When pressed to say If this

Tizure was safe, he siated that he thought errors in the estimation
- )‘a cjrs- )
would reduce the safe level to 70ug Pb/100 mlq to give an adequatie
\

margin for safety and experimental error.

Professor Xehce agreed with Professors Lane and Zielnuls
2 .

, Chpey Finy7
in accepting [Cug Pb/l00mls blcod as t“vIT;VT

k(w_ a o duev fcl"fuafﬂ'h,‘i/ t/d\mfc,.(uuz?,/yzu
Referring to definitions of absorption and poisoning,

Williams said these should be dictionary definitions and not

decided separately by individual doctors. He raised the question

s)l ’]kC‘xr‘lS v’ ‘\--Jfé mtexearon:
as te wheznerehﬂﬁ denydrase fakd should be compensariid Kehoe
- 4 4 " .~ - PR N
Mvedi:"/r not, ix Iz{{' nxesju/— TJ/? el oy ﬁ“‘"“"‘i“/*?r /& 7“’(”"“ ro
70 s'ffJTmqu Sheefd b @ hetler T&(h (s vegpayded as soTticwdt cavsy

ilh&ams accepted the W.H.O. aeflnlulon of health, but

7R

aid that acceptabilitv depended both on time and couniry, /ﬂA*m«WJy-

S-ng'(,'J Edilven! fn‘f(’\’/)"v?“f:/f( :-\15

Seeoa| : ! N .
’alcolm suggested the use of an international

cuestionnalire addressed to various experts in an zttempt To
relate biochemical to other findings. He thought that there

should ne an agreed medical standard put recognlsed that nations

KE 0005600
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might not he able to adopt these at a particular period of tims,

The s nmcc‘l.tc'( T erhosuy "

The definition of on/houh e clarified by the experimental
use of personal samplers to relate environmental to biochemical

and clinical findings. There was also a need to definé toxicological
varameters parallel to the clinical statement published in the

British Medical Journal. .
The fovu "km!zASméﬂx// \\ ot b2 to covey any
T*EF#&?%quabSGFB%tOH; shouldiendywbe used where-no
fifu-tf‘ et f“\r‘\’w“ﬂev'{l:i/ expeseve 7o [ead {n Whele any NPEE
departure frow normal well- being %Eéliaaé§»§%1555>>i1kely to 3V@M
, Si§n i icaue koy AN

“".,\‘_/._J,u, _Le,u (L'IML ;,5/(4-’ Wo Mmm\.\___//—/ .
occurty Its use nould no¥ B ElTowed to hld?iﬁiieterious effectf of

’(/‘_‘\_J\b_;u) T.'l':"vl 4
“cf lead. Lead poisoning is a clinical term but the current concept

Acceptability should depend on the absence of any effects
an the well-being of the individual.
On Professor Zielhuis' recommendation, the conference
accepted this definition.
of iffxess .-

It was agreed that the presence of symotoms quated with

roisoning. Zielhuis stated that the conference should not determine
w

i
:‘&2 \“Q%‘M%l Mesg %ﬁré%ﬁ/\;é&//,&fﬁz 5\5,‘77 et indor matron aud dta,

KE 0003001
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SESSION III - DOSE/RESPONSE RELATIONSHIP
Chairman: Professor R.Xehoe

Williams introdqged his paper. The first speaker in the
discussion thought that thié was one of the few papers that covered
all the variables but questioned the use of the Donath scale for
urinary coproporpnyrin. Williams said that although this was a
semi-cuantitative method, the mathématical correlation gave an
zcceptable method of indicating lead absorption. It was suggested
tnat the relationship should be curved and not linear, but Williams
said that the regressions were tested within limits for linearity

Another speaker thought the statistics did not prove
iinearity. It was observed that Williams' use of the personal
sampler gives better regressions than static samplers, and it was

suggested that personal samplers should be used to fix MACs and

TLVs
Cramer suggested that on Williams' evidence, 15 mg urinary
’7-1'/ dasiisu ccsiflolils oot
fée.,‘\éﬁaminolaevulinic acld should be used as the~HA and asked whether
N < .‘/ N

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

in the levels Of:gth.Lfiég'éhuu4H2mM&ulQ &4;§ i s il

Williams replied that all hié 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 contained
confidence limits. The speaker said this had been done in another
vaper and all the relationsnips except haemoglobin were significant.

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

KE 0008002
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~woxegsor Kehoe then showed sTlies illustrating the

CYZS A
wlformity of +nef§1roowne legg‘ =

&f aonqhz.su@lecg /2
i Y e

2 R A was

i Zt
?Fﬂaagr L-

f

v . f“ﬂ e b
o“f lesn :

1ol '
b {, ;
j{,’ 510(,.),( b[ 'fke Qc»LQew{'j -’(_/yl ¥ 77?/)/ [)/ovc} axnd b 1/ "ho 2xey ’L
It was stated that the-w=a &L-az_an~a1r

cxlx;~y—w&e—nﬁrm )
L Meruaf s’fdﬁ’ﬂnw JetwTy iwve {ved Tie
wsumption of about 5 M per eight- hour day It was suggested

may Types «C
That 10 f/ per eight-hour day would be more appropriate te{lﬁd ustrial

wWOork.

Another speaker suggested that it was important to define

qs & .!>c7~r'f 0“‘( T 5‘/784: riﬁc?fl'/o;;/ it Y?'/’Z/L/U'(
the particle size and distribution in-—relatiepn-Hodies..-It uas

fz Tla seftiwg afesﬁ?wdmdaP“+MPxﬂb(<7~ T e =
agreed that the wmeai. relationship between particle size and absorvtion
s naf”

was not-eempletely known (,( U‘a)(!\/f TZ?T(VP /’/‘/ .
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SESSION.IV - TEE CHRONIC EFFECTS OF LEAD ABSORPTION
Chalirman: Professor Beritic

Urbanowicj introduced the paper by Kosmider and emphasizéd

the following points: -

1. No conclusion cén be drawn about the effects of lead
absorption or the subsequent biochemical changes ,on
the vascular system.

—rediated

2. The influence of lead on the blood vessels waéhthrough
the autonomic nervous system rather than by a direct
effect of lead on the vascular wall;

T SN - e W Evy -
S d Tion s Ca X I Realh e
workiwes 1 aiways directly related to human

A

experience.
4. Variations in the electro-cardiogram due to the effects

of lead were shown on slides.

The first speaker was surprised that systolic murmurs
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
convinecing 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 gueries back to the
author,

As Professor Albahary had had to leave the conference,

his paper was open for discussion.

KE 0009004
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feports el
i .
In general the conference felt that'jclinical caqes were

. . . L 3 e
Tl 4 Tos wiin 77 «{ S am/(rv (/5 foy ,(,, B s oF ""'?V‘>“'7“‘ ‘7\{'
M AN e g
not relevant <o se%%fnv\@LVSi(and’alscu351on was eurtailed. e

Itu\;

e

Malcolm then introduced his paper. He stated that it
Sf?w/m’ s T safe fy ‘
was important that TE¥s—end—HA€s should not only prevent departures
from normal well-being in the short term but should also prevent

any long-{erm seguelae.

- Lane reported that his original work on causes of death j
in three battery factories had shown an increase in cerebrovascular j
deaths and that these were related to lead levels of about 0. 55;/M l. 3
<{ ()S)u /M
for many years of exposurs Jaat he emphasized the difference
between organic and inorganic lead.
The next speaker agreed with Lane that kxidney damage
arcse from heavy dosage. He showed slides suggesting an increase
in incidence of hypertension and albuminuria 15 years zafter episodes
of colic.
It was suggested,regarding Malcolm's data on the lack
of any effect of degree or time of lead exposure on blood pressure,
+le dvration bf.xﬁﬁofk To ltad s fitselfs
that exposure«z&me~wa§ vélated to agg,whic%kcouId obscure the effect
of lead. Group comparison, age for age, was necessary.
Malcolm stated that over 1,000 measurements of blood

Sty ZISSLQ(:?‘(GO‘(
pressure nad been made and that these gave no ranking orderfw1th

g%ﬁs‘r'

l gdnexoosureL and that the average age of the group was 45 years,

One speaker suggested that because of the effect of age on bhlood
pressure, the findings ] imply that lead lowers the blood pressure.
There was some pharmacological supvort for this idea.

It was generally ag eed that long-term sequelae were
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l{E 0008006 = Professor Beritic then summed wn.

prevented in groups which were adequately controlled to avoid any

[N

eparture from normal health but that lonv~yerm secuelae occurring

Yo The cewsedoy @7l
subsequent to episodes of poisoning were not relevant te=sstebiishing

~Biiks Cfﬁﬁ7mu&.§%mﬁﬁﬂ,

Professor Beritic referred to the endemic nephritis in

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

kxidney lesicns. He said that cancer was reported to be rare at

afl of -
Trepda wherg)f?érinbabitants were ¥ exposed to lead.
Lr;r?q N T -~ ""‘dkuuf/gerﬁ
gse of

lead(%a rats gave rise to renal cancer.
Williams referred to the work of Lillis et al, published in the
BEritish Journal of Industrial lMedicine,showing long-term renal

lesions following repeated episodes of colic and observed over a

BO’H(( ¥e H‘/T‘Pc/ Zis].
long pericd. &&sd, 50 frorkers removed from lead at the Trepca

.’(
.

worXs 15 years ago had no renal lesions, but EDTA had been

ot
D
Q.

used in their itreatment.

Cramer stated that he had found a low incidence of
nypertension with no long-term effects in battery workers in
20 years' follow up despite bad conditions, and anéther speaker
supported these findings.

Malcolm accepted that no renal lesions occurred after

N\ CaSes of
a single attack of poisoning, but considered that)chronic inter-

. ASSCe1 27 ton ‘U'fl" (>

stitial nephritis would occur af%cr«répeated attacks of poisoning

]
l{\x &J//
and continued /@&Xposure to lead over many years.

s

It was suggested that the long-term effects Pollow1ng

6')( C oo to /‘ 3 A
repeated episodes of poisoning were not pe;exant txh%he'bonf rence.

A,
N

Another speaker stressed the long time which was required

for lead levels to reach normal after being increased.
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SESSION V - INTER-RELATIONSHIP OF PARAMETERS
Chairman: Professor Vigliani |

Zielhuis introduced his paper.

Willliams then presented his paper and emphasized the
low correlation of haemoglobin with all other indicators and
reported that analysis of a.further 250 samples still indicated
no ccrrelation between haemoglobin and blood lead.

Xing then presented his paper and indicated that he
would accept curve relationships between some of the parameters
but had plotted linear because of the scatter and the width of

cnfidence limits.

Malcolm produced data for workers at two battery
factories, also revealing no correlation between haemoglobin
and blocd lead. Tnfsfdata included all individuals with blood
lead concentrations in excess of 80ug# at the first factory.

He stressed that both his and Williams' data were derived
Trom factories}where increases above the acceptgble limiﬁgjﬁed 3%yojn1/4
to prompt action.

Stopps then presented data supporting Malcolm and
Williams, showing no correlation between blood lead and haemoglobin.
Data rlotted from the literature N = 153 mean PbB of 83.9 and mean
haemoglobin of 12.6 ug%. A five-year study at Du Pont of 202
employees and also in a storage battery manufacturers of 109
employees failed to indicate any correlation.

The first speakers agreed that it was most important

that blood lead measurements should be taken concurrently with

KE 0009007




KE

- 16 -

{exposure if misleading results were to be avoided. Rainsford's

results were quoted in support of Zielhﬁis’ findings of a
correlation between increase in blood lead and a fall in haemo-
globin. It was pointed ;ut that in Rainsford's two studies, the
first had referred only to factories reporting iow haemoglobins.
These were poorly run factories and high blood lead levels were

found. In a later study of good factories, Rainsford had foungd
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 ocut that the difficulty of comparing
results from different investigations due to the different time
intervals between exposure and measurement. In addition, where
employees started with a low haemoglobin, it was more likely
that there would be a further decrease.

The next speaXker referrecd to the effecp of iron
deficiency, for example, that reported by Goldberg in the Glasgow
area, where 80% of the ponulation were affecte%éggagared with
London where there was nc  iron deficiency.

Ln objection was made to the use of group data for
statistical analysis unlesgfggiiability of the groups were haé frfn
established by rigorous testing of individual points. When this

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

(

Wy
King pointed out, however, that his data w§s~plotted

on the basis of individual results for non-selected labour force

0009608
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not subjected to lead control. The regression lines for grouns and
idividuals were very similar, and this supported Zielhuis' use
of group data.

It was suggested that better corwelations might be

"2 (e/Z?f'uu 7‘0 7‘14’ g u?‘ﬁr
obtained if blood lead values were expressed as a.uag;ﬁ;fmweea%age

of erythrocytes rather thaﬂ?&%%iglgz;oa

Stopps revorted ﬁis study of haematocrit and blood lead

levels in 433 workers. Haematocrit levels varled between 21 and

54, blood lead levels varying between 2 and 147ug%, 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, Sin;e there égg; various mechanisms to restore blood,

it was probably better to correlate blood lead with reticulocytes.

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

indications.

ihe discussion centred on the merit of using haemoglobin
Z
itself compared with the use of a haemoglobin/bloed lead correlation,
to Justify (a) a reduction in working levels and (b) these or
other bilochemical indicators. It was suggested that a fall in
naemoglobin due to lead absorption was not acceptable and there-

- Ly Ve gash
fore should not be used as a primary means of Gsfnuaf»nf <y x&ov%ﬁw\ 4 hﬂb :
iyt puybuses f prrenlion

I Tt was suggested that measurement of the haemoglobin

level was less satisfactory than the measurement of change in

haemoglobin on an individual basis. This might yield different

KE 00038009
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Beritic then introduced his paper dealing with changes

N [FIPOTVER “ateon o st {7/’16({ vy Tlvoeyl®Es,
in reticulocyte and\siigg_ed cell qunis/’hd nd myelocyte/erythrocyte

ratios in the bone marrow.

i mssexatiox
A decrease in haemoglobln level ivith a decrease in

A
2 rylhye ‘177[; <
"eticulocvteszexeia,and an increase in stippled eeLks should be

ke belipyed »
addcd/to Gajdos' observation about the specificity of increases
) B wzmwr [re
in ALA, coprovporphyrin, and ¥/ “protoporphyrin in lead poisoning.

The chairman considered, however, .that bleed lead gave
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 éﬁe fall in haemoglobin
at this level may be statistically significant, it was not
necessarily meaningful if small. More evéY ff—J‘P57’JR&ﬂ°UYC & cev¥y
It was then suggeéted that haemoglobin surveys should be
extended so that changes in individual levels were examined. The

s aclup et ‘é%? e ?ea‘l [oef (oD GHYAUS et {3&_/
speaker accepted 8®ug?7§s a bidloglcalqpermlsblole llmlgpbu:»r)i Mﬁv(,b»(

considered it might be a little high for populations not under

continuous medical control, 'st’ecmf/'f Tw YaPW c(‘\ —fhe "Ez'n*c?(\{ r/{f?/ C{'\*‘(lnﬁb‘ttr
Xehoe stated that 80ug could not be used as an absolute

filgure without regard to the accuracy and reprcducability of

the analysis, even in the best laboratories, and referéed to the

recent American surveys. He guestioned the accuracy of"ggzg of

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

had, however, observed cases of lead poisoning in individuals at

a reported level of 80ug%,

KE 0008010

but he insisted that it included a

s et e
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cossible laboratory error of 10%.
Zielhuis, applying Kehoe's 10%' error, suggested that
to safeguard workers' health the blood lead limit should be 70ug%
which could be m:szﬁgﬁwﬂw Tor %W/é““ 7 /AYPM{W#W)'
I Tssociafoy with lead in urine of not> 130ug/1, ‘ |
ALA level of . not > 10ug/1,
CP level of not > 300ug/1,
takigg into account confidence limits.
| It was then proposed that an analytical comparison
exercise should be carried out to check the consistency 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 suggested that the
analysis of lead in urine might prompt a greater degree of

comparability. : .
g cletov min ‘795——?”?/,'"5 i Sztis f(fi(‘?lcv‘\’
Professor Xehoe said that leadin, urine mimhit be suitable
~ N . A is i
vy of following fle sevesity of 7he expooni 0 femd , (o 1t s cared
,f@ugmup—%&t-eouid%e%—be—qse&sa—t&sﬂa&togil-y——f%theﬂontro-l (
oAT i osuth Afeay gs o componsaly oy Thw Tatviusic yaved \ér/'/f ©
~4ndi y. = e Tt Y 3 st S irmp(ne
© i?iﬁii%§?i$¥ﬁ? &xcvff(mb aﬁv {ffi, Thes \4e7ﬂs ~ﬁ2?uﬂvt(%:§51;\? T lony
Seeg ot o YIRIA Tl geue @[ [evel o7 T Ta/l TN
ittt "The' idea of analytical comparisons was supported and ’b'u;%;\_

i

reference was made to previous symposia in Paris and Prague.
| It was also urged that all laboratories reporting blood
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

KE 0009011
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errors and variations found from laboratory to laboratory. ie

£
also mentioned that the ditaﬁ{ ne method of bloocd lead analysis

as cuevesr s z;«f’ syad iw fTome- tocted [7boy 72vies | (s The [JeasT
was—the— S ¥i-ste o
v Ivrvuble o‘{'— The m?Tﬂud; iw USe

Beritic presented his paper on blood lead and lead coliec.

The first two speakers revealed experiences of blood

lead levels below 80ug? in the presence of colic, but itﬁwas not

g/ .
clear wae%ker the blood lead levels had teen measured concurrently

N Sk cond

with exgosure. It was important to demsam;ﬁe=%hejselay between

exrosure, appearance of symptoms. and the measurement of bhlood

Yﬁwffy,d" Jeie a5 >*/’ g ‘Jj/
nd also to know whether th%(aasa «ape/ﬁéoed o

1

[t
o
Q.
’~J
®
<
0]
f—J
7]
)

single or multiple determinations.
Beritic said that only single determinations were taken
vecause of the need to treat patients with severe colie,

The need to take more than one sample was emphasized
S The momevafiegtion of evyey iw The avalpsis

rarticularly because o{fenzzz§:ﬁg£:§gaLL4aMmﬂ¢u;
Uwdaiy S omall ')am‘l:t »
Xing had no experience of colic in conjunction with

v~
i

lcod lead levels below 8Cuz in over 50,000 determinations which

Necegsayy
he nad made. 2Blood lead levels found during colic had nO/ Tance
in the control of lead workers.

Another speaker pointed ocut that coliec was a clinical

syndreme not dependent on blood lead level alone.

Cramer and Selander then presented their paper on ALA,
blocd lead, and lead-in-urine relationships.

The first speaker said that the discovery of an increase
in ALA did not necessarlily mean that the blood lead levels for
rurposes of control should be reduced. Tt was not vet ovossible

KE 0008012

kel

12

/




an elevatim e
to interpret the clinical significance of -a—ratsed(&-ATLA. .

A

There was then a discussion oﬁ‘the social implications
of removing workers with an increased &-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 levels
in urine even up to 40 mg/l without any certainty of clinical
symptoms cdeveloping, but Cramer said that consistent levels of
0-40 mz/1 were often associated with symptoms.

Stopps then nresented his paper on urinary ALA showing
a logzarithmic c;rve against blood lead levels in lead workers.

This was confirmed by the experience of the first speaker.

Teisinger then gave his paper showing ten years’
experience of diagnostic challenge of EDTA. The first sreaker
cueried the advisability of using EDTA "for diagnostic purposes.

The chairman suggested that this was a d+&fcFent topic aﬁQicQ
g@g should not be discussed at this meeting.

Viglianil presented his paper showing blcod 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 cf between 70 and 80ug®, he thought cases of

poisoning should arise.

Xence said that such high levels were not found in the

0003013
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U.38.A. except in abnormal exposuré/and‘ddubted the analytical
methods, which éggg admittedly soemx difficult; exzway.

Schlegel theg presented his paper describing monthly
screening with urinary ALA and urinary coproporphyrin. Various
methods of urinary ALA determination were discussed and it was
suggested that the simole methods gave higher levels at lower
exposure,

The next speaker said that at his institute the simpler
methods had been elaborated in order to be used for screening o

/purposes, and it was commented that the screening method ought to
give false high rather than false low results.
?i’lb?m\;qi’ag//ﬂs

The metho%(ﬁﬁblis‘e in the Archives of Environmental
Health was referred to as being quick and gocd.

Nebody had much experience in the use of the present
tube method for urinary ALA measurement, but the importance of
PRG interference with ALA was stressed. The speaker said he
found the orthodox methods were not difficult to apply at 40
estimations per day and warned of the inaccuracy and non-specificity
of the simplified methods.

Stankovic then presented his paper, followed by
Urbanowicj's paper.

Comment was made that the ALA and coproporphyrin lings
calculated for Urbanowicj's data were lower than those calculated

AN

for other work, and Urbanowicj stated that the data came from
veople exposed for the first time to lead.

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

important parameters for indicating biological response tc lead

KE 0005014




but much further study was needed to assess the damage or risk to
health on a basis of ALA of other biochemical indicators. He also

added tnat the methods for analysis of lead in hlood and urine should

be checked for comparability.

¥ KK # I
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