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A izwestigatlon of lead poisoning which has been i pro-
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gress

or the laat threo yvars ad the Herverd Medical School 5{'5\ now
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Pl
boing terminatod. The fundg for the 12’;*39:3‘:.5.3;3#&3.021 woro donc:é.ed ?ay

the Fationol Lead Imgtitute. IV is wory gra a0yl ing thet thiy OrEhsm
i
ization h...; not at any tinw uifered 0113’”0’""&3.0[’3 as 16 any policy ex

3.

point of view, Wt has alluwed the work fo run ity course cnd 0 dote
. ' Y

cnsirate tho truth without rogard for a ﬂOSQiC«-@ oconomic offect upw |
on tho leed indusiries.
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The stalf engaged in studying the various probdlems has boen
es followgi~ Dr. Joscph G Aub, Dre lLawronco . Poirhall, Dr. Anne
3. ...mcu, Dr. “’aul Rezmilkoll, Dr. J. Alberi Koy, aided by Dr. John

Brady, Dr. Aeyman Blumgart, Kioss Dorothea E. &nith, kiss Charlotio
Sheaw, Hlgs Havy Morrigon, and Krs. larion rm.nl:i‘wtmn ach bende
fit has also beon obtained by consultetions w th mony nerbers of the
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Buring those threo J,@mgsﬁ_he nz‘o::lom m lead poigoning
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boen 8 ud:.ed neithor &8 an indusit rhad hosard nor in the light of PTG

ventivo modiol ne, but with tho dosire 1o understand more fully the
chomistry, physi.ology, end olinloal aspoots of the digease itgoelfl.
This point of viow was tekon bepause the other vypesof Lmvestigation
have boon carried out freguently in recent years,; and do not pormit
cma“ul aﬁ-o’l i work. Any mOAZUros for proventing the dolelorie

Gus e{‘fseua of Jond ma:}t bo fuﬂdammtgﬁly dmondmu wpon an undoye
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vo hove beon ablo in this way 4o obladin a far
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Lead &8 abgorboed fpon the gasiroeintesiinel dract, the lungs,
1ho mmeous membrane of the nese and nouin, and the gyboutenoois tige
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ol is also reduced becausc of gxoretion oi’l\laac&'c‘ rounds in the
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in tho bleod zorun
‘ Loead is drangported /(1 dghly disporsed lead phosphato,

and iz doposidod in the tiesuwws largely by adsorpiion of collclidel

particles. Thiz lood phosphale L5 mosl insvlublo gt the normal by

deepon Lon conecontration of tho body,-- pl Y.4¢ Vhon o eclutlon iﬂ

more acld or allnline then this; tho load i3 d&asolved to & greater

smeant.
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During activo absorption lead is presont in meny of the

tisgues of the body, for the most part in the bone.., l:.vc.c, kid=

o

neys, snd gastro-intestinal tract, but after JSGI‘PVlOﬁ censeg it
bocomes localized until no:.d;iz all is stored in the bonos as a haz’z
loss doposit of tri-lead. If load would siay permancntly in the
bones 1t would probably exercise no toxic aclion oxcopt that which
ocourred during absorptlon. It is not porfectly steble in the bones,
howevor, becauso for a long timo after exposurc has cozsed it may
apposr in the excrota. Occagionally cortain abnormal conditions
dovolop which epparontly cause & sudden liberation and fiood the
- organism with soluble 1&&&. This may causc an acute attack of lead
.poisonin.o:. Such late acute abiacks arc usually associatod with scuto
infections, }\ao.vy drinking or unusual zet vities. It is thorofore
important ‘o know jusi vhai are the mochanimas which liberato lead,
in order {p esta.l)liéh o logical treatmont and p‘fevont development of
the active ment fostations of the dlsonso. |

In nalfing chomical and phyéiQIOgical .stu_dﬁ'._eé i't ‘ooca-mé ovie
dcnt ’c.ha’a 1 the rea 6:1 (pﬁ) of the body becomos more acid or ale
; kalino than normal, tho triple phcspha_t.c of load baéomes nore soluble.
¥o havo thereforo studied tho .ef‘{'ect of changing %tho hydrogen ion
concontration of tho body by the administration of a dict low in cale
. ioh ag phosphoric acid
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in tho gonorazl moilabolisnm

elszo ineroassod the lead cxcrotion,w-prob-

aline that the iriple phosphate of
Those experiments illustrate how s chango

of the body may suddenly liberate lead

froz the bornes and have thus suggosted a now troaiment of plumbism
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which has beon used on pationis with succoss. This nay be trisfly

Vhon lend is
whoen too much is circulati
cium aroc givon in order te

load from the bones. This

causing acute syaptoms, inocother words,
ng in the body, large quantitios of cale

fovor deposition and prevent release of

nny be done by giving adeguate quantitios

of milk. For lead colic active calhiarsis and atropine shouid alzo

be given. Aftor tho acute symploms heve subsided eliminstion of

the more oasily mobilized

+he mogt satigfactory of

leed may bo accomplished in scoveral wWeys,ee

which is 10 give a diot contelning 1ittle

celeium plus ecid-forming substences. The diet consists of moat,
potatoes, rico, macaroni, apples, benonas, sugar, sall butter, and

hread made without millk.

¥ilk, green vogetaebles or other fruits

mey not bo included i With.this 'sight to len grams of ammonium chlow
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ride is given deily in webler. By ihis irealment lead exerotion is

increasod mere than three
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is now possidble.
A study of the n
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timos. thor mothods which are not so of-
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large doses of sode blcorbonsie or potassiun fodides Thus,
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producod by muscular fatigue and that the acticn of the lead is
on rmuscle and not nerve.

" Ve havo also s eracre hie drofoolps o load in the
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posed 20 lead in industiry. - It was .p’réscznt in only thrce 6 twone
Lymtwro ca'sosl This indlcates that the a'*érage 1ndividual doos
not rotein lead undor present conditions of life. Thoe knowlodge
of distribution is important from the modii;é—legal point of viow
in rogard 1o deaths ascribed to load poigoning. If lead has beon
an ir-.g;cz*ianﬁ factor in causing death it should be distributed ‘in

- memy organs. 10, .hmvcrvor, 1t is present only in “ho bones, it slge
vnii‘ies. onij that a’bso'rptio_n has t.;':a'e"a place, But
raéontiy,producéd active intoxication or death.

Studics of tho mechanism by which lead affects the body
~colls t”arc m_.d-o with‘ rod leOd gozgna"‘czlos" and migelos Ils action
on Elood colls ".nas; carcfully in“v:cé{i‘g&tad ; ard the rvcs\ul';,s “_;)yar't}.y
éhccicd by itls action on muscle cecllis. The"efi‘oc‘b on rod c’oils‘ ig

1o nalko thoem hard, briiile, and inelastlc. Thoy break up nore

rapidly than normal cells. This is tho oxplanation of tho high
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periphoral bleood destructicn in load polsoning w-- with the resulte
ing anaenia« This ie duo te o reaction of the lead with tho inore

ganle phosphato ol tokigll gnrgagg@vgggggﬁgggﬁucos & change in pore
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xnic phosphetos and by more rapid fatigue.
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10 foliowing dotniled roporis of these investipgzilons hove
in the medical litera
snod, and they give a complete outline of the work donotw

Et'rha;l, L. Te: - Load Studies, T, The Ostimation of Minuto
Amounts of Load in Blological liateriel, J. Indust. ‘Hyge
C4: $-20 {iley) 1922.
¥inokt, A. S.: Lead 8itudics, I, A Critical Foie on ihe
Zlcetrolytic Determination of Lead in Bilological Yae
torial, J. Bicl. Chem. 55: 1-8 {Jan.) 1928,

Aub, Je Coj Roznikaof, Peul; and Snith, D. Ev:  Load Stud-
.. iog, 111, The Lffccts of Liead on Red Blood Cells, J.

Reys de Aot hood SBtudies, IV, Elood Changes in Acute Load

voigoning in Rabblis, im. J. Physicl., Lo be published.
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Sete T.: Lend Studlcs, VI, The Pioqphatc of Load
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Ts 455-401 \Qﬂpu-} 1923.
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Fabrhall, L. T., and Shaw, Charletie: Lead Studies, X, The
Deposition of Load Sclis in Bone Tissue, J. Indust. Hyg. 6:

159-168 (Aug) 3924,

Fairhall, L. T.: Load 8Wdies, XI, & Aapid Hothod of Angle
yzing Urino for Leoad, J. Biol. Chom. GO: 485-488 (duly) 1524




inot, A. S., and fub, . , 11, Tho Hoche
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b, J. T, and dinot, 4. Studies, XITY, Tho Troate

mont of Lend Polgonin ; tp be published.
i
joenikoff, Paul: and Aub, J. ‘c. Leed Studies, XIV, Iiperimonw
tel Siudies in Lood ?a%iﬂ”k £0 bo publishod.
/
fub, J. Cu3 BWinot, A Sep .ur‘m.ﬂ"hgll, Le Toi end Reznikoff, Paul
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