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SESSION I - BICCHEMISTRY:
Chairman: Professor Tiesinger -

De Bruin presented his paper and al§o'mentioned some
new findings.

Discussion: it was suggested that the presence of reticuIOCJtes
\\a\YT-r\’Jv f‘)j ,
was as good a measure of lead exposure as smpoled&el-z-s since

"ur /4 zﬁr’) *e"d + Yo
the increase in stippled-cells and lead exposure-was parallel buv—-d/i“H‘L rie

reticulocytes increaseq first. This was countered by the e .
12 mé:r‘lf'rw ol ’?"‘ﬁ">‘;',i,_/f{
suggestion that retlcuIOCJtes were less specxf1c-£er;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

aubxifu afﬁt.ﬁﬁuu,7b
measurement, reticulocyte counts were not an adecuate Guide-ta

QD mad : _”e.ﬂu&wmmbfg : ’W‘é/‘gm -

’

. \ :(uz‘ e : s05 o — .
Turning to the correlatio between Varlous}e 3me,ﬂﬂﬂ>b~‘i¢“°“’“’

Thsap  sustbiel MT.[@_S whiesis o (W;‘{Tn‘_

changggylat was p01nted out that the absence of a good correlation

tetween the various tests,althougn exvec*ed)should not lead to

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

/,/’\‘\ I
; m vitwo exrveriments with erythrocytes|cannot be/ldlrectlj
\\"'\_ /\ '
with findingsj}.
(’ N Abu,tw.' o

J L Gajdos said that £er 24- goujiurlne ﬁﬁﬁeies, an increase
AdllT® » m/

1“} -am1nolaevu11n1c acid greater than 20 mg/l, /coproporphjrlﬂ,

400 ug/1, ef'u“oporpnyrln‘ukﬁlight increase or-aﬁségb and— 7070 Tey” Ll Au

N The P et ions c'f </z\«c7+"//
increaseﬁ\protooorpny"in 1n e Jthrocyte§/here specif1c~£§r/IEAd
absorption. There was no general dissent from this otatemenp)blu/ﬂo CouYWSaw
‘eﬁ‘ "*) st;;w,l ) ’“'f
Thewe was no dae on whether all these tests were
A
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necessary 1nj?¥a&%—eonipe&i(/—afii was left for later discussion. g{g;
' 3.
Zecause the use of chelating agents either orophylactically or as Q:fg
a provocative diagnostic test altere§ the levels of coproporphyrins <3\5
. b "‘1
and other biclogical measurements, no reliance should be placed on ;f =
- N N { . - iy - v i
them/um(e‘\' conditrons ‘-25_5:(&7744{ Ol 17y pse 'z-'f ¢l !a"fw«{‘ Aye "t‘ ~:%‘:
— Clevztes Amopats ot_/ : \,\S _
Persistence o@gpaiseé—orofocorohyrin in the erytnrocytes gﬁ*
-~ )
*‘éf J Scotine awel ¢ { St 7 Mf’«caw ~ Enhcful’ e EZI({/ - U'_,,
up to eight years afterqaxeosape{nzsihmportent from a medico- legal .3(_
it se ff 6)>/ alg
oint of view. ‘ R EQ f:
: - N 2 .\I\‘ - :
. . . ) LIEYR iﬂq/cg;;f; ¥ o F S ig R }‘ .
Discussion then returned to what measures indicated QF 4 1
a T Crse of +Ha <7\;>'s(a’ Corku@h + T he ¥y audientioy of vislk, cfeeuysc, s T‘wt‘i
tead risx. -IT was 5uggested that the most 1mportanttracz9?/w’s . 'fl 2
Al vy Fhve . - wmdeatooy el 33,_‘;3/ f\;/
. . “ oo L o Sy ¢_ N [ U SS e b ¢
rio W ;S ,the attack on the red-cell. mhis suggestion received support but {
F
was gualified by stating that the measurement would vary with the e
. . The . . Ly Fhvees [;5
method used to determine survival time of :ed_ae% . DBecause of
-/)7’"[0.,\\"—f

o

'f' |

the removal by the spleen of abnormal rsd—eells, the life 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 producing very large numbers
fuesudo Bl s irLoun Ghemhin 1P po0

of stippled cells and reticulocytes during increased 'lead intake.

Morphological changes,including mitochondrial swelling

and vacuole formation in erythrocytes when seen under the electron

] Led 3 Tl c«.\v\QLf/( avle s
microscope)were'ég%éd+”< ‘ ’

It was al/g_ entioned that lead was found in high
O? ;[l:y\ T,

concentration in theﬁ iver mitochozoriexa§%ep=shqrt:§“§5§§re ﬁf% )
T~ 7T‘}t" one& AT ,[" AoEs w‘% FRY Qe . *{‘,Y‘,“ b
rabol/ﬁk\ In answer to a questlon on th relatigi ve:;&\ 9 @“ ftk/

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

-~

known to affect mitochondria in the bone marrow, liver, and the

e
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renal tubules. In the bone marrow, the effect of lead on

R . v 1 . B
) i Whica Tlhe
mitochondria was a primary one-anﬂ»mltochondria were freguently

aamaged. They do not take part in the formation of stippled &aq hro( )

ggi%és but ribosomes do éﬁﬁ%ﬁé@é@ in their formation.

TLead is found in high concentratlons in the Eﬁﬁﬁﬂ‘ﬂgéﬂch

mitochondria of rabbits after a short exposures 'The changes in

Ty
the renal tubular mitochondria due to lead.meﬁé similar to those

seen in the bone marrow.

A question on the effect of lead on mature red cells _ :iﬁ

was not resolved. ‘ ' |
hegaydel ds r;
The practical significance of ALA dehydrase was?limite%, R |

tecause it was easily inhibited by lead and there was very 1litt

[Ud LT et 7&%‘1‘@3

difference between &\mvld and severe exposure

AENEE ;ould not, therefore, have diagnostlc value. ““ﬁéfzh
’ B v SN A P Y E) W =
It was querled wne»her a 2; called normal l;;éikmas,&traady i
&’%‘:i_‘/gi’ 2t Mo gisendy i G sz Foolne
2l amblent—tead Tovslior t was stated that
rK“caxd by bo k“ cerd
H5-hydroxyindolacetic acid was rat GOQ ig%yhole blood of exposed

.+t
e
iy
Y

@o
subjects, compared with control/, Wnen exposed to 0.3 - 0.4 mg/M/Pb fle

!

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

Hernberg, commenting on his paper, was not able to :
explain the relationship between ATPase and potassium ion efflux
A . sTtated . -
from red cells, but he Reii{Sned 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 dile and be removed from the circulation.

The impertance of SH groups in relaticn to the effects

vEe 0008985



of lead on enzyme systems was mentioned/but it was said that not

ﬁzf

only SH dependant enzymes were affected by lead. It was noted .754 ﬁwxauzi
s s Cu.L?wLJ_E"I \_bl \/(‘hd}; s

<ast ZDTA }1n IP~¥1$?0 eyoer’medtsxwould prevent the effect of

Y ond
lead on SH groups. .
Thy | o

R p i
He—was—tren—ctnerieg=vxhat concentration of lead hasﬁ'/ d

4 72[21&7 ef Sueld ¢o (?:8[)?//
been—adted in these exoerlments and was—thl ‘fuw f;lexantrtp et fb

7T \/((c[{, W,.q[l_f é)'!’ *09{!{&/ U-e)/ v

oy Gl
the lev: leve‘s 1n Auman blood in industrial exnosur?/ In eply, 1t
;\ By,

lﬂm
was stated that 10~ -1 noles{éram of lead had been used and mhls

of ¥ wue\’(/z.‘) <
was about 150 times the concentration neppesent

7
ofBOWET  GIMS ¢ T elole folved

It was noted that Westerman had found similar

I o~
Daue ) Wiher the blond co,x.,u>n4{ /00 wrcriGrg s /“V“““
concentrations in thefwurwowyf-nlnﬂn lead levels of 100u%,

L

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

that this fact was important in Mediterranean countries because .
"( b {\\)M\\A
of the differential diagnosis from thalassaemla)wnenfloetal type gcchﬁ“
i I} 1 ‘
e !Uq n ConeeulyaTiers Tf y
was—hiteh, Lead dees causessome variation in/foetal type ¢

|

haemoglobin /but only in children up to six years of age. %
¢ of
In adglts, an increase indfoetal typg1haemoglobin-wéhb
tqly
oﬁ%g“occun%{h severe cases of lead poisoning.

In lead poisoning, HbA2 varies linearly with haemoglobin/

and although the mechanism ﬁéé not well understood in plumbism,

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

RE 0008996
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SESSION II - CONCEPTS OF LEAD INTOXICATION

Chairman: Professor R.Lane

Lehnert 1ntroduced his vaper and suggested that:
The & 2 it ¢f

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

f{aot‘,flo The dose ~aus st .be ade u?(""

or dose, al .
“Jhe yeso/? 'S ef )"dzy/f'fz

L

VT\IH?"{U;(S

2. Tnere are wide inYylaboratory tests . also, dufe Tbnﬂéé
oide dlscrezvxua tn rh{ sescfts wefosted Py {ffe\m?* /7oy aTories
3. On first exposure, men may exhibit mild symptoms which then
resolve.
in
4. There is an increaseﬁ,sensitivity to lead after ajpeisonissT
episode.ef -};ai;a:\n\a\l |
Asked for experimental evidence to support the cybernetic
approach, the speaker replied that it was largely hypothetical btut

that the#@ facts may be understood by such an approcach. It is
eXeop AT Thoe Mnuenesl T/ses[w/J «f vyers, HE,
difficult to flx TL Vs/oecause the organism 1s 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.
Son CepF o The
Kenoe objected to the apnarent’“ﬁ'énce of anJ dose/response
Tht ccrndé///z Foniony
relationship. Lehnert replied that this was due toThe sensitivity -e—f—
indid vefs 2Zwd N Tly Same i Kdwidoals vadey As Ffereul coree masTlances,
f&?*&v19n§” but went on to say that what he meant to stress was
7(« abseyflion «f ey =8 qumfzfﬂf -
that ﬁégh—abso"ptlon did not ecual poisoning.

e

Attention was drawn to the differences between acute

and chronic poiscning. Many animal experiments were of an acute

natureiand there was a tendency to draw general conclusions from

Thal it

The speaker. agreede”ﬁtkvas easier to predict the effects

brief Liﬁ 1 hyolonsed

of an 19u%e(dosuge than Tong-térm low dosage/because at low
'3

these.

AnnnodonOn™




ng};,/, e ' ik e Slede
dosage rates there is nojlncrease in{Eéccd'concentration}dus—%c~a
. / . e

Tetamce TecAamisn.

153’1 el: DEYEY 7
Comment was made on the different effects of hishy—sacute-

: «ra/oiwc/_
exposure,such as snipbreaking, and the slow, c¢hronic effects in

battery workers.
sl 1l Gyw

Some seortz—hed found Lehnert's paper difficult to

- | tus echauwslic
understand but it was thought that Eh%{éﬁﬁ?oachvwaslﬂ useful and

general omwe to all types of polsoning.
Cramer had plans to study S-aminolaevulinic acid in
urine to answer the question whether this index was of greater
U bonef, saveyy
value for- zente exposure and whether urinary ALA values increased
more rapidly in such circumstances thnan did blood lead levels.

foul_—~
Willilams and Zielhuis then presented their;paper. in

fY\’Q:SE/i )
comment, Williams salid 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.

'Qgcordm Fo Thes @oTlhoyvs .
The word 'poisoning)hshould be reserved for its major clinical
sgffecis. )’Y\ZIVU'][E’ch?YL/dnS; sathey Thaw Thest wiuch md'y pe ne mevy
7”[1_7_“-, ﬁo&(u [:af f[\encmeh’..d
¢ n response to Williams® statement that lead absorption

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 poisoning, and he would agree with the authors
'\T'\u\ You.gial ef
if they would add}"unlimited spare-time activity" tec their
i . -

oy .
N Kﬁ:{:tﬁ*{‘/ by , :

i Ny kY P .
ERE el ey S~ ones 1120 T ST,
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C&g‘ 2L Thatis, e @eibowzn Shovid

V
cgefinition.as well aa nreventbgainzul emoloymeﬂt ~He—atso~

4
net Se ﬁ-g)’ un/ﬂ/) ndc;u ¢f ’fu,\c‘rr(,.t,o)’ L Coy bwrf € /c_.s,, J/?‘&oe L 7‘7@? <rr/)
aceepted thai-fthere-were—soeis-gconomic prohlems.

Jh(mxT;*sJ/y, SECI0-PCHiG mLe f> ohlows  4ssociated with /55":&4 a defaytien:
The conference accepted the definition.

It was stressed that we must consider the whole man, Sriw The /675
To Tle wove ‘)Su«v,u Ls](u..i <’1€ﬁ:c/3
<£irst biochemical chang ey-ana_ohenkfurtnepueffec Epidemiology
may be an aid in this problem. Williams nlmself nad shown that
personal samplers gave a g£o0od indication of -3 ejf?cn\eidnthAva/\'“(pojb|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
tne conference was "what constitutes permissible exposure?”
The next speaker suvported this ldea but stated that
he could not accept socio-economic factors in the determination
of accepted levels. The conference should separate medical and
social acceotablllty and keep to the formo‘.b Anything that
impaired health was regarded as medically unacceptable. Some
workers who do not complain of poisoning Teel better following

e v invelvin 7 :an:cu-,io o fead:
their removal Irom,leao_uork. The speaker regarded this type of

e wfice c‘f Kpreseify
change asfunacé“/%able/and suggested that this was, in fact, early

no:.soning/u,wm it LOU(C! e ﬁ?n"'-( /"-’47("l o be V‘?{;J 0/'"‘67/17
Complex social factors mafe it difficult to decide

wnether to allow men to continue at work at or above accepted

maximum séfe levels of blood lead or cther criteria. Doctors

51396 l‘fq

should attempt to stick to thq medical criteria but there were

becaose of A
countries where, a&éi»o malnutrition, the wnole population had

a lcw haemoglobin and in some ecircumstances, probably with a

L L e e e




i I 1ife, a job along with a low haemozlobin was

increase life expectation.

thought that too much enphasis was being

placed on polsoning and not enough on wnat was an uﬂaccepteul
) ! q
’ A2 X{[ﬁ’ y & 1«)’\\4\\52 DALY (‘/)/ -

1d limit values were not. EEaicaL dQClS*OWS/ el nujmt

1

response. Thres sho
Viyy .-,&;.',"{; ‘Qn'u,uts Tnrees o / B Hiays
and-would vary/Trom TTELry tTo country. nccepbaole‘dld no%jﬁean

4 1

desirable,
bt} ll o
Geceptability of blood lead levels was then discussed.
Zielhuls said that if the blood lead level stayed below 80ug Pb/100mls,

reax exposure was wnimportant. When pressed to say iIf this

Tizure was safe, he siated that he thought errors in
LS s )
would reducs the safe level to 70ug Pb/lOOmls/to give an adequatie
4
\

experimental error.

mars
Professor Xehce agreed n Professors Lane and Zielnuils
- s - -
Chpey FowiT e f sfTge.
!

in accepting (Cug Pb/100mls blood as the 1‘1{—*?*.

Ave whlen Gies f..r ‘rua/nh,‘f/ vqw;ﬁc,.( v afe ) e
Referring to definitions of absorption and poisoning,

Williams said these should be dictionary deflnltlo s and not

decided separately by individual doctors. He ra is d the question

s)l ’]kC‘xr‘lSF \‘(// ..\;'Yé'" "“.{-CX\C‘?/&/G“.
as to h.ebnereﬂEA denvdrase faEd should bte compens a%@ﬁ{ Kehoe

/

7 / - '_ .~ B
.2:‘ /Erd not, I /1{{’ ﬂ\@ﬁ[t(/— chff & oY Kiew {?7 /A< 7“’((“’“ ro
s yelatislals Stoeldh wg,/gv; Tﬁm (3 Yega ded @s so T‘l‘:cwr"f’ Ay

dllh&ams accepted the W.H.0. cefinition of healtih, but

CCPptabllltV denended both on time and country, /ﬂAum/Wtf

said that
Ediigmen! Dutes pvetaf e §

SOQ\TII S'Qk?(l.lq ) . .
Halcolm 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 pe an agreed medical standard put recognlsed that nations

(\ & A

~
[y
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might not he able to adopt these at a particular period of time.
7"1{ 53 niT’rcc‘Mc( ¢ ,2(/,0—« /
The definition of absop;:%onfwou“d e clarified by the experimental
7
use of personal samplers to relate environmental to bioschemical

]

and clinical findings. There was also a need to define toxicolbgical
parameters parallel to the clinical statement published in the

Eritish Medical Journal. [« o
e ‘feyu : /?JJ 3550,’(;4‘(:;// \ N‘Uf bo do covey ?M,\/
i Tre—wend. —absopption | shoul@)only—be used where-no
-«asg&‘ et ‘”“\'l\’cﬂmexf;i/ €X2e507R 7 lead in Wiciel g .
departure from normal well-being.&Eﬁfﬁaagkré%1§55?>iikely to g@@“m

. IR S5 Yey an
E .,\C_/-—d}(::x:ﬁ e m S g T icaue, kov A™q
occury Its use

& hes ko M‘I?ﬂw\\// )
) A 1d nétT5d aitdwed to hid?iﬁé;eterious effectf of
7

R X

. hou
Thr_absesplisat /
“cf lead. Lead poisoning is a clinical term/bu the current concept

X
) A Sewg w?reﬁﬁ;/ NS
is likely to changek we future as it has over the last ten yearg.ﬁﬁujw e

Acceptability should depend on the absence of any effects

}

nn the well-being of the individual.
On Professor Zielhuis' recommendation, the conference
accepted this definition.
g’{ ///Kf b Y
It was agreed that the presence of symptom;;éﬁﬁggéd with

peoisconing. Zielhuis stated that the conference should not determine

om0 S e

KE 0003001
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SESSION III - DOSE/RESPONSE RELATIONSHIP
Cnairman: Professor R.Kehoe

Williams introdqped his paper. The first speaker in the
discussion thought that thié was one of the few papers that covered
all the variables but gquestioned the use of the Donath scale for
urinary coproporpayrin. Williams said that although this was a
semi-cuantitative method, the mathématical correlation gave an
zcceptable method of indicating lead absorption. It was suggested
what 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 cbserved that Williams' use of the personal
sampler gives bhetter regressions than static samplers, and it was
suggested that personal samplers should be used to fix MACs and

TIVs

Cramer suggested that on Williams' evidence, 15 mg urinary

Yy ceiflollr fooet |

féﬁj7 _D-aminolaevulinic acid should be used as the~®AL and asked whether
A 7~ .

[ O N

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

in the levels of U&EA. szf wuuw&.»u&wg &uf i s YN

Williams replied that all hié samples were taken at the
same time of the day and that a further paper on diurnal variability
was 1in preparation.

It vias suggested that the paper should have contained
confidence limits. The speaker said this had been done in anotner
paper and all the relationships except haemoglobin were significant.

=

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

FaWaWa¥e Waliwrs

N s
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moxeusor Kehoe then sho;ved slides dlustraulﬁg the

B ouse o—f Avnu’l;z SUbJecg f—c
5 bR

| sw Thte ! "“*)‘P‘

et
i
Y gmn\:,,_m P - L
95 siown by the Ecvced¥a T o lead o 77?/)’ 1>/M} ane ml Tae 2ieyetion O
It was stated that M@WM—&MIP -
Neewa | res{lfdz‘aw JetnTy  iwve(ved ue
consumption of about 5 M~ per elignt- hour day It was suggested

MLy Léej ‘(
<hat 10 N/ per eight-hour day would be more appropriate to/( 1"1dustr1al

R ac

r
/
t

f

Work.

Another speaker suggested that it was important to define .
qs ;Lgyf 0'{ Ty 5'/7et rif«c?f'?o;;/ s Ye'/sz/u'k
tne particle size and distribution in—eelatien—toads8s..Iit was -
fe 41»-'«’ 5<’+(»L( :7{4 s (77‘4[("‘7(14‘? +Llp\,1 /—) {‘ 7. ’_Zf‘- DTS
agreed that t{ue mea:. relationship between particle size and absorDtlon

;s nol”

s2s not—eomptretely knowvm, (,( Canl TZ?T(VP /’f .

o



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 con the blood vessels waéhthrough

the autonomic nervous system rather than by a direct

effect of lead on the vascular wall.

PR A - e W ovy -
S d TIon s Ca X I s Realh
WOrk was 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 backx to the
author,

As Professor Albahary had had to leave the conference,

his paper was open for discussion.
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general the conference felt that elinical cases were o>
2 , s
o Shwlrsd's fé, / boche o oA °»*V“‘7“lﬁ\€7'
,,and’alscu331on wa rtai1e ‘““‘*“~~ et

In g
. ﬂt? A ’f'*“j 2L 577‘/,){
to setting-TLVs
{0k
‘ \,,

not relevant

He stated that it

alcolm then introduced his paper.

M b
-57‘7)1(/0\’:/¢ T 5«7('€f‘/
was important that FLWs—andtAEs should not only prevent depvartures
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 death
in three battery factories had shown an Iincrease in cerebrovascular
deaths and that these were related to lead levels of about 0. S?P/MB l. / 3
c(.n(/ o5 Mg . M
, 2ut he emphasized the difference /

for many years of exposurs
ne next speaker agreed with Lane that kidney damage

etween organic and inorganic lead
nowed slides suggesting an increase

from neavy dosage. He
incidence of hypertension and albuminurla 15 years after episodes

arcse i

in
It was suggested,regarding Malcolm's data on the lack

fead (s
I

“'r \XLL‘SU vy Tu
N&S necessary.

of colic
We
of any effect of degree or time of lead exposure on blood pressure,
+ig dvration 7 of itse/
that expcsure~c&me~wa% Telated to age, which{¢ould obscure the effect
Group comparison, age for age,
Malcolm stated that over 1,000 measurements of blood
\N\gkas&&‘yﬁ04
r }

of lead.
& pressure had been made and that these gave no ranking order1w1th

{
ﬁjleggiexoosure, and that the average age of the group was 45 years.
One speaker suggested that because of the effect of age on blood
- -~ T

okl
essure, the findings eﬁﬁ&d imply that lead lowers the blood pressure.
upport for this idea.

press
There was some pharmacological supt
It was generally agreed that long-term sequelae were

N DY A,y



prevented in groups which were adequately controlled to avoid an
¥

2

eparture from normal health, but that long-term seguelae occurring

“/c Tlo ¢ ewsidey 77/c=/
subsequent to episodes of poiscning were not relevant te=sshebiithing

~“25s. cfﬁﬁ?wu&.ﬂ%mmﬁ&,

Professor Beritic referred to the endemic nephritis in

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

kidney lesicons. He said that cancer was reported to be rare at

?7///05/
Trepnéa wnere [The inhabitants were «¥} exposed to lead.
A?q?¢%ﬁ;r Tl o stpyed To

Anigh-dose of lead(%: rats gave rise to renal cancer.
Williams referred to the work of Lillis et al,published in the
tish Journal of Industrial Medicine ,showing long-term renal
lesions following repeated episodes of colic and observed over a

Boyelfie ve fosrod Thal. |
pericd. ‘5isn,{30 nOP cers removed from lead at the Trepéa

O

0]

-
40N

5

.

works 1% years ago had no renal lesions, but EDTA had been

,J
¢}
w
£,

used in their treatment.
Cramer stated that he had found a low incidence of
nypertension with no long-term effectis in battery workers in

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

1

supported these findings.

Malcolm accepted that no renal lesions occurred after

\-9 w CIsed Gf
a single atiack of poisoning, but considered that)chronic inter-

A
m?%;c,?‘/eo‘n ‘U'r[" —

tial nephritis would occur af%errrépeated “attacks of peisoning
A

ft
HESNE
and continued @&Xposure to lead over many years.

s

st

(%N

It was suggested that the long-term effects Pollow1ng

d’f C ol t\-’ /‘l V3 J
repeated episodes of poisoning were not welevant te~%he’conference.

A
N

Another speaker stressed the long time which was reguired

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.

Willlams 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 olood 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
cenfidence limits.

Malcolm produced data for workers at two battery
factories, also revealing no correlation between haemoglobin
and blood lead. Th{sfdata 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
from factories,where increases above the acceptgble limifgjied x%ga/ﬁY/1
1o prompt action.

Stopps then presented data supporting Malcolm and
Williams, snowing no correlation between blood lead and haemoglobin.
Data plotted 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
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{exposure if misleading results were to be avoided. Rainsford's

s
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O

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 out 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 goad 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 different time
intervals between exposure and measurement. In addition, where
employees started with a low haemoglobin, it was more likely
that there wculd be a further decrease.

The next sneaxer referred to the effec? of iron
deficiency, for example, that reported by Goldberg in the Glasgow
area, wnere 80% of the poonulation were affecte%é%g;;éred 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 wsree haJ frrn
established by rigorous tesfing of individual points. When this

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

Wy
King pointed out, however, that his data wﬁeﬁplotted

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

nanoann
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not subjected to lead control. The regression lines for groupns and
individuals were very similar, and this éupported Zielhuis' use
of group data.

It was suggested that better correlations might be

"'l '(e/Z?f'/u:( 7‘0 7‘14? @&(?&r
as . a weight pereentarn

obttained if blood lead values were éxpressed e

of erythrocytes rather thaﬂ?ﬁ%%iglgz;od.

Stopps revnorted ﬁis study of haematocrit and blood lead
levels in 433 workers. Haematocrit levels varied between 21 and
4, blood lead levels varying between 2 and 147ug%. but there was -
no correlation. h

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, Sinée there 52?; various mechanisms to restore blood,
it was prObéBly'better to correlate blood lead with reticulocytes.

In time, it ﬁight be better to measure the activity of other early
indications.

The discussion centred on the merit of ﬁsing haemeoglobin
itself;Zng;red with the use of a haemoglobin/bloed lead correlation,
to juséify (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 acceptable and there-
fore should not be used as a primary means of Gsfnubfrnf oy Aewlify vy
~f e purhuwes of peetenlion

I It 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

NNAXNQANG

4 WA b‘d‘ﬂk r
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regressions.

Beritic then introduced his paper dealing with changes
™~ 1l oz afeon o AN {"9/’[?({ VY Thyo¢ I -

A e

in reticulocyte and1szigglngcellwgggnisféﬁa”myelocyte/erythrocyte
N l(

ratios in the bone marrow.

o asseecation
N gy - s
A decrease in haemoglobin Leve;AW1th a decrease in

. . . < rfloncytac
reticulocytesievelds, and an increase in stippled eells should be
fee belieyed s
addeqéto Gajdos’ observation éézpt tge specificity of increases
in ALA, ceprovorphyrin, and iggjgzi/gg;otoporphyrin in lead poisoning.
The chairman consldered, however, .that blecd lead gave
the best correlation with lead exposure. .
Zielhuis queried the level of 80ugf for blood lead as a
biological TLV with respect to a significant fall in haemoglobin,.
It was pointed out that while 5%3 fall in haemoglobin
at this level may be statistically significant, it was not
necessarily meaningful if small. Move oven” (1 dees Hcf‘aﬂuayc & cewy’
It was then suggeéted that haemoglobin surveys should be
extended so that changes in individual levels were examined. The

s acloe of Yeng of lesd ’oe*{ [od gy RN s C‘(“{l/ﬁ_u’g/ -
speaker accepted 8@ug§3§s—a’5iologlcalqpermissible limigﬁbu:fiyt way, bl

considered it might be a little high for populations not under

continuous medical control, .stﬁetiﬂ//nf woview o e ‘Znﬁl\f 'r/{f?f/ devinliot
Kehoe stated that 80ug could not be used as an absolute

flgure without regard to the accuracy and reprcducability of

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

i A
Lt L/of‘

recent American surveys. He guestioned the accuracy of.
the reported data for blood lead because of varying methods. He
had, however, observed cases of lead poisoning in individuals at

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

LY




possible laboratory error of 10%.
Zielhuis, applying Kehoe's 10%' error, suggested that
10 safeguard workers' health the blood lead limit should be 70ug%
which could be m:s‘#@ﬁ%ﬂry Tor %ui/é“": 7 /bs'éw{w?fa)().
I Isseciafroy with, 1€ad in urine of not > 130ug/l, . |
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 samuvles
ne had exchanged with other laboratories. He suggested that the
analysis of lead in urine might prompt a greater degree of

comparability. : .
Thy clefey miy ‘791‘——?”6://;5 i Sztis f}ichcﬂ)
Professor Kehoe said that lead(in urine wigatZbe -suitable
Vgaws oh 13[';;-4,};, ﬁ.‘"’{kp sev’em'fy b‘([ Ths kaasu‘x}' 2 [22d , if <t FELI czyrﬂ«’c‘
2 By wld-net—be—used-satisfactorily for-the—control =t
ST i suth afeay @s Foocowpiusaks fo¥ Tl Tabviusic yavew éf/'/f ©
. H S — . -~ o i/ «
;)’E;H:?giduﬁgfh axe ﬁ;‘{‘( o 8y {aac( T yeans Tz ¢oewn Q\f;\&i awptony

Seeg 1ol T? YIQ(A Tl ‘/4'“‘03"3/ /(V{)/ i e f?l/ff’ of/ A

i

nhe idea of analytical comparisons was supported and ""5/(4,»7;\_
reference was made to previous symposia in Paris and Prague. h
. 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

12 ONOAONQ T 3
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errors and variations found from laboratory to laboratory. He

] H
also mentioned that the dithﬁ{ ne method of blood lead analysis

”5 C”{Y@Vf’ 20 pioyod in Tdu‘ﬁ%rfJ {7hovalevies, (s The [easT
5 ¥istled, |
13‘1'\?:}':{-{ c'{- T(ke m?Tﬂuck AN

Beritic presented his paper on blood lead and lead coliec.

vSe

The first two speakers revealed experiences of blood

lead levels below 80ugd in the presence of colic, but it was not

Tty

clear uretier the blood lead levels had been measured concurrently

A oo

with exrosure. It was important to deibfm;ne=$hejgelay between

exposure, appearance of symptoms. and the measurement of bhlood f
. 4 L
YC:d’fuf Jeig{ 25 )’Jé'/’"‘fk il

iead levels, and also to know whether th?(aava «e;e( Pazed on—

sinzle or multiple determinations.
Beritlic sald that only single determinations were taken
because of the need to treat patients with severe colic,

Tne need to take more than one sample was emphasized
S The mwewfication ot exyey iw The avaleSis
rarticularly because of azzgzg:fggzgga;;—samclesu
S wmul! ,ab‘ulaf{_s :
King had o experience of colic in conjunction with

Uwdaly
tlcod lead levels below 80uz in over 50,000 determinations which
& CG(S (Af‘f’
he had made. Rlood lead levels found during colic had n0/>et§’/’gg#
A
in the control of lead workers.

Another speaker pointed out that colic was a clinical

syndrome ncot dependent on blood lead level alone.

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

The first speaker said that the discovery of an increcase
in ALA did not necessarily mean that the blood lead levels for

rurposes of control should be reduced. Tt was not yet vossible

v

/
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to interoret the clinical significance of -a—r=ised|d&-ALA. .

'

4

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 ceveloping, but Cramer said that consistent levels of
0-40 mz/l were often associated with symptoms.

Stopps then presented his paper on urinary ALA showing
a lozarithmic cﬁrve 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 speaker

gueried the advisability of using EDTA "for diagnostic purposes.

The chairman suggested that this was a d#ffesFent topic aT&tcL

gnd should not be discussed at this meeting.

Viglianl 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.

“ehoe said that such high levels were nct found in the

2 ONQLOOHT 2
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U.8.A. except in abnormal exposure and‘ddubted the analytical
methods, which éggg admittedly seemx difficult; exmwway.

Schlegel then presented his paper describing monthly
screening with urinary ALA and urinary copropo:phyrin. Varicus
methods of urinary ALA determination were discussed and it was
suggested that the simple 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 T

/purposes, and it was commented that the screening method ought to
zive false high rather than false low results.
A Ddras Tal IS

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

Nokody 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
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but much further study was needed to assess the damage or risk to
nealth on a basis of ALA or other biochemical indicators. He also
added that the methods for analysis of lead in blocod and urine should

be checked for comparability.
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