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e 3 phuu
ibilitate os esPiTe the efforts dhrecteﬂ toward  the
ic, neutre- prevention of accidental lead poison-
3 ha essite g in infants and children, ingestion of lead
o de Mill constitutes a’ serious and frequent haz-
:‘;'::;::i . ml tn health. The more severe forms: of
" a PAS s *'“umhism in children are. associated with
3 dies post . kgh mortality rate and marked frequexm

5. - d disabling sequelae affecting the nervbiss
 wetem, In addition, aftereffects in'the form

eamentose
e eraption - o chronic nephntxs appear to bc mm.h
s typie, ke hore frequent and important:than gene rally

sensibilitate !4mgmud 1= Recently published data in-

si on presta “iate that current methods of treatment
""“";“ Al [ eve thus far not sxgmbcanﬂ)f ltered: the
r‘;::;’:'"q"l: . wntality rate, although the i ;
contale wro]og:c sequelue may:

reaction de  Seced.t Earlier dnagmms and med::_tte
isra i nmoval from  exposure, toget“ with

It pou caiste .n('fmpt specxﬁc and . supportive' tliempv
r prittoction % soukl give still better results.

10 martal e i Clinical experience suggests that many
. s meddic .Mdren may be virtudlly asymptomatic for
kg penods of time even though the con-
- mnmﬂon of lead i m the blood is abpormally

' .f gh. This r.-ondmon represents latent
dmmc lead pommng Cdnbnued exposure

Pu kad, intercurrent febrile illness, or acido-

o may trpns(nrm‘ the latent into the active

C . : - tpe of lead puisoning. %% It js iinportant,

' enfore, to recognize asymptomatic luent -

i kd pomning charactermd‘wby abnormally
ﬂ bgh concentrations ‘of lead the blood.

Thehtmtum on lead piois ]vlﬂg'reveals dis-
1 xgmment as to whml mnstituta an ab-
) wemally high enncﬂmnmon of lead in the
. beod of chillren. It is the purpose of this
T t mper to, present the results of « study of
g U mncentutlon of Iead m Jthe bload. of

‘THE CONCENTRATION OF LEAD IN PLASMA, WHOLE
'BLOOD AND ERYTHROCYTES OF INFANTS
" AND CHILDREN

- laboratory: and since it was difficult to obtain

Felix E. Kcrpinski. dr,, M.D.,

ond Halnrich. Brieger, M.D.
Depanmm af Pediatrics ‘and Preventive Medicine, lcﬂerm Medical College of Pluladelphm

103 children in relation to' their age. The
children, ranging in age from 5 hours to 13
years, were sclected from the pediatric
wards, nurseries and outp.men! depart-
ments: of the Jeferson' Medical College
Haspital. Inclusion in the survev required
that the child have a normal tempcrature
and give mo history of pica. previous lead
poisonin . or symptoms suggestive of lead
pmsnmng ' :
METHODS

. As a rule, 10 ml of blood were collected in a
deleaded ‘syringe, transferred to a3 centrifuge
tube, and 'centrifuged at 1550 rev/min for 30
minutes. A modified dithizone method previ-
ously desgribed by Rieders™? was used. Since
this metHod is tmplmcd routinelv in this

larper samples onl one determination’ was
made on each sample * la 82 of the 103 cases.
the content of lead of compacted ervthrocytes
(cont. umng about 3% plasma) and of the plasma ;
wiis. determined separately: to provide a total : LA
blead valte, the results were combined. From ‘
cach of the remaining 21 subjevts. less than
B inl of bload had been’drawn, and onlv whole
blood was cxamined. '

RESULTS

In 33 of the 82 cases studied for-lead in i &
-erythrocvtes and plasma, lead was not de-

tected in the plasma. Concentrations of.
.0.008 mg/100 ml or less were found in 22
cases; hemolysis had taken place in seven , it
samples in which more than 0.009 mg/ 100 :

* The stamlard deviation for replicute determi~ . 3
wations of lead in A given' specimen of blood s i
approximatcly 52 by this method. :
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inl was in evidence. Tbcse findings agrcv »

with reports.” The range for eryth-

rucytes was 0003-0.144 mg/100 ml and

for whasle blond, 0.003-0.054 mg/100.ml.
The concentration of kead in the blood of

,to‘ sex or racei In order to cvalu-
ate the role of age, the; subjects were di-
vided,ii; liree‘ groups.. Group 1 included
‘ ‘ bouts tn 8 months of

The mnges and mvdmns

dren emmmed did wot scem to.

LEAD

were therefore combine.d in al) further cal
culations. Various ranges and medians an
shown in Table 1. The distributions of con-
centrations of lead in whole bload and eryth-
rocytes. in Group 1 were displaced sngmﬁ
camh to the left of the distributions in thr

4
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- P 1, Rehﬂonshnp between r.onuntr.mon of lrad in ubole bleod wd age of 103
i children, .
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. TABLE | 24
Mruvress oxn Rincea oF Cnvegxrastions or
Lewwax tie Buooo oF 108 Criuones -
e R 3 4
Whedr Bt Erythroeqics f '
- MR SEeSm s w e v e e e e g o — sl s ‘ Fo1.3
- . C(mg 1iniml) " (mg I al; = H-1 g
Modinn Genaps T 0.013 | 0.0384 w -}
Modian Groups 17 and . ' & f ol
n om: ! o T M
Range Group | " 0.m5-0.081 ; 0.010-0. o 3 § ‘
Range Groups IT and ' ‘ -5 o
m LG AU E L 0.030.18 ) °E 3
Geoue 1 a1 \w. : l s 3
e ity ! 6.015-0.040 | 0.00-0.11 s %
Groups 11 avd 1 Mid- £ 904
e '.u% | 0.030-1.083 * 0,048 8 003
\amln-f of sml-,n-t; ' 5 5 '0-0.1
Grnup | 3
hllluln-' -of \Il'l,«:!l l ‘ . r." 1}
Groups 3 o §1E 3 7 .4
Tolal nonber of gube. | |
ieeh ) h : 103 l
— Fic. 2 Rel. .
of Group Il were practically identical with
thase of Group I1L. and these two groups combined griup

test!t demonstrate
ference (prohabils
months of age. th
the bluod remain
approaching the
for adults.

2]

As menticned 4
ity in regurd to
lead in the whab
clinical inmestigat:
helow 0.06 ing /18
accept 0.05 mg/1(+
normal. Much of
i due to the -
methods and te
the dl‘o.rep.z it &
applied ta childre
ley et al.™ state
normal in whole
This figure agree
fants and childre
older while. acco
investigation, the
is significantly lo-
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tonbined gmup (Il and ig). The rank
(st demonstrated a highly significant dif-
krmce {probability of H < 0.001). After 6
wths of age, the concentration of lead in
ithe bluod remained independent of age,

)appmmhxng the “normal” values reported

frg adults.

L]

DISCUSSION

As mentioned above, there is no unanim-
o & in regard. to normal concentrations: of

“bad in the whole blood of children. Most

" rdinieal ‘investigators' 13-4 cunsider values

. below 0/06 mg/100 ml normal, while some**

-, aept 0.08 mg/100 ml as the upper limit of
“Zwrmal. Much of the difference of opinion

: 1: due .to the use of different analytic

" sethods and techniques and the fact that

¥ e discrepant findings ia adults have been
# spplicd|to children. In a recent paper, Brad-
oIy of ul™ state that the upper level of
) mul;m whole bloed is 0.05 mg/100 i,
. This ﬁgure agrees with our findings in in-
" Luts and children 6.1 months of age and
" older wbtle according to the results of this
*investigation, the Bgure for younger infants
,Fn significantly Jower.
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Appreciable amounts of lead were found
in the whole blood (0.007-0.028 mg/100 mh
and crvthrocytes (0.010-0.044 mg/100 mb

of newbom infants. This raiscs the question

of transport of jead from the maternal into
the fetal circulation. Since there is little or
no proof that; in a ‘normal pregnancy. ma-
temnal bloud cells enter. the fetus in a siza-
ble number, it is in all prbability the ma-

~ ternal plasma in which minute amounts of
leuad are carried to the fetus. Several in-

vestigators'®: " have detected lead in fetal
tissues.  Studies on evperimental animals
have shown that lead moves into the circu-

lation of the placenta’ amd then into the

fetus,”” although there'is no accumulation
of lead in the placenta.:” This transfer of
lead is made as though no barrier existed

hetween the blood of the mother and the

blood of the fetus>* .

With increasing age, a significant rise in -

ll:c content of lead of the ervthroes tes ec-
curred within Cmup I. This increase was
not reflected in the Jeid level of the whole
blood, possibly as-a result of a declining ra-
tio of cells to plasma. Further studies of
individual infants at fixed intervals during

0007-SWP-000005843
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llw first 8 months of life are necessary to
confirm and to explain this obscrvation.
. SUMMARY
" The concentration:of lead in the blood of

pica orfead poisoning ranging in age from

:drml R g nto thrée groups uc-
cording to up. 1, s hours to 6

'h’ntmth:. “of agle; Gmup 11, 6.1 months to' 4
Cii

ﬂ
in Group 1 were
1 those oln.\med in
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Sanguine Integre, §
De Infantes E

Le ingestion de plnmh
linua representar - un - ser,
liygienie, Uan ilte fnortal
uentia dee segnellas il
nervose es chardctenst ¢
de phxmbus'no in poent
tardisve m le forma e o
pare esser multo plus fre -
vmport.\nte fjue Jo que es
noscite. Nove methodos t}
reducite le lnexdentu de r
usque nunc: illos nin ha. o

" de maniera: slgmﬁcatne

In despmo del preser
trationes' de plumbo in
infantes ¢ juv ehnles poterf
durante longe erio
latente hpd‘ ‘ s.spu-nam

¢ ;u\emles s he
ntq per plabe

dividhios examinate vann.

al3l arinos Le subyecm; e
gruppss secunds g eric-
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} Sanguine Integre, E Erythrocytos
- De Infantes E ]uvemles o

DL ingestion. de’ plumbe ‘per juvetiiles con-

* ama representar un serie e frequente riscy.

hgienic.. Unn alte: mortalitate ¢ un’alte trey:
Cwntia de sequell.u” invalidante in le systema
wrvise o3 !umc!e stic: el plus'sever ‘grados

' niles. In. plus. eflectos
chronic: nephmpathms
: freqluente e multo plus
eneralmente recog-

resciia- de. alte ~comcen-
:in; lor - sanguine, multe
te remaner asyimpiomatic
os:de ‘tempore usque iste
Ao se Qr.mfurma in le

deme nte alte concentra-

. BT pl nl?‘evopmmes relative
,aqual Jin Je ‘sanguine de
§ matic s mnsnder.ue coimn
" o concerne le studio del

b omcentr nbu in ke sanguine de 103

‘Ristoria de pica o in-
wbo. Le etates del in-

. divich iava ab 3 horas nsque
3 TRET lesseva dividite in tres
2 Suppos. te: Cmnppo 1. 5 huras
cafm ;1 menses o 4 annos; -
‘; + Crupgo T,
9
L4

T of ruppy I ¢ Grippo. 111,

seruenite il es importante
atente .mmpmm.lhc-_

Esseva empleate un- . modification  del
wethodo a dithizena (in uso rontinaed a iste
Tahoratorin). In 82 del 103 casos, e contento

de plumbo de compmgite envthracitos e del

phisma esseva detenmimate sepiratemente. In
solmente: 22 de iste casos. minuscule quanti-

tates de plmnbu {0,008 g per 100 mi o

niiius) esseva trovate in le plhisma. fi le caso

_de ervthirocyios compingite ke scula del valores

esseva ab 0,00] a2 0.144 mg per 100 ml e in

le caso.de ungmm.- mu-cw ab 0603 a 003-{

mg et 100 ml.
Le cmxmtr.mm de plumho in le s.mguun
del 103 subjectos examinate non pareva ‘esser

-rel.mmn(e 4 seso o rwia. Le rolo del etate

essevi revel.nlc per le seqquen constatation:

Le valores obu»mte in Cruppo 1 esseva signii-

ummmnw plns bassty yoe e valores obtempe
Ci ‘

Grppu ‘lll MMV .appmxilm ive
i’ conten! deplumbu mmﬁg‘ i

Qu.mnl.x signil
trov‘ue in k¢ caso! (k
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