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LTAD POISOKING TURING CONSTRUCTION®
OF
THE GOLDSN GATE BRIDGE, 1934~1937
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I INTRODUCTION: THT HCST, MHZ ZNVIRONMEINT AND TYE AGENT

The cubdject "Pluzbisw anong Golden Gete Bridze Workers" wes choscn for

the term peper for Spidemiolozy s the writer has done nome resasrch on
this porticuler epidemic in connoctiion with his employment. In sdditicn
tho inforzation, though incouzplete, corxes from the unpublished files of
the Celifornis Division or Industriel Sefety snd may heve speciel interest
and recorc value to the Xettering éggiﬁgﬂ%o, vhich has concerncd itsslf
extensively with this diseaze,.

ed ies enccountered ce matallic lead as well as various com—
pally oxides, carbonste}, sulphates, chrcmatc&, sulphide§
i ey, The hezard is not the zsme for ell compeunds, but
veries Ilrom slmwost nothing in the case of the disilicetsp end sulphide}
to considerable in the case of the oxldesz.
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Tre the evenues of entrance into the body in order of iaportance are
the recniretory tracta>mouth, e i G} . In this epi=~

dcaic tho incldones wes due to inhalation of the oxides, PLG (litharge)
end PbsO4 (Red Lead).

One hundred end thirty cases were docunented ss lead poisoninz snd syzptoms”
aro so similsr in elmost a2ll the cases that they cen be typificd by the
Tallowing two ceses diegnosed by L.H. Cotter in sn?fher gpidemic when sn
e2levated rellwey in New York City was cut down. Cotter states (1) that
incidence of inhaled lead poiscning ren es high s 30 pérecent when respir-

‘etors were not used.

Cese 1. "G. M. A 44 year-cld smerican born iron worker engsgec in ,
burning peinted steel for four months. Pain snd constipaution whole period.
Becems nauseated by smell of pzint. Unsble to aleep lest two weeks,
Showed lesd 1ind and abdominal rigidity. Uyrine ! mz/liter, blood .2 mz/
100 cc, bazophilic stinpling 0.9%, reticulocytes 7.2%, blood count: NGB

14 om., R3C 4,000,000, w3c &00, neuts 607, lumphs 31%, monos 1%, eos

57, besos 37

4

Cose 2. "A.Bs. A 40 yeer-old French Cenadian. Burned psintcd steel

two monthe wesring cannister respiretor. Increasing constipation, locs

of weight, sbdominsl crsups, nauses. Showed lead line snd tenderness

and rigidity of epigastrium. Urine O+l mg/liter, “lood 0.6 mwg/100 c.c.,
baoophilic stippling 1%, reticulocytes 7.9%, blood count:

uc3 10 gm., RBC 3,000,070, WBC 4,000, neuts 65%, lymphs 26%, monos &7eos 27,
bzsos 17" -
The beginning of the epidexzic, which extended over four yeers, wes in
Janusry 1934, when 5 employces of the subcontractor erecting the Marin bridre
tower complained of leed polsoning symptoms. The pnak wes reached in

* 4 characteristic dark line on the patients' guums.
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Tebrusry of tnetl year when 35 ceseo wero reported end it fogvered
thrcougn December 1937. See Charts 1 end 2. It avsccrs tho eplde
ended because the jobs ended, rather then due to effective corre
ectin. In fect figures stated in this stucdy ere likely to be nininel
becouse of the spparent reluctence of the contresctor, the con:irec
doctor and state zuthorities to sscribe the illnesses to lead., Thi
reluctances is understendeble from several view pointu,

1. Moot of those &%fected wers engaged in riveting hot rivets
into bridze mombers peinfed with red lesd. ™his werk ia
usuelly done in the open oir, cften in e stif? breeze. =

2., The weering of forced-air respirztora, the only reelly
effective prever™Qtive wersurs, would be difficult to enlorce

- tecause men working several hundred feet above the wster and in
precarious positions would probsbly be uncooperetive,

2. Air supnly lines would be lenghthy, costly and cumbersomo.

In only 17 of the ceses is enough inforumction provided in tne foru of
accident reports end correspondence to deteiiiiane the subelinical pro-
cess, oy what mizght be termed the incubation period. This informstion
iz shown graphically on Table I. The mean length of time for the sube
cifniecal process was 57 days. In csleulating the meen, the individual
wno reported sesick sfter 302 deys on the joh, was ocmitted., There is no
discoverable reason in the file why this perecn (& riveter) should have
hed so much lorzer an incubation ueriod, and so beczuese of ctatistical
verisnce ne 1s considered a sport. The meens for individual tredes is
gs Pollows: thxﬁeuvﬁv-AY, Rivetors - S1, & a‘nters - Al. Zstimeted
* vari°n9us beyween these groups ere es ”cllowa~

/Bridzemen (5) ~ Riveters (7) painters gb)

g% 5. (x3) §3 - 9 34
= :TZ:T'~ ST3 : LR I
Tstimeted standerd deviations sre: —
{s* _z2a.2 b29:9 5-8
netimated standard deviation: of the means 1<:: 4e7
.3 '
S% S

Tstimeted 95% confidence levels (X)—-(l 96Ysares  471.-8 LS bl

From the above colculations one would conclude the bridgewmew ... ...
cre unreclaiaed, Howevar, other impondersble fuctors might tend to invelidlate

*3ed load peint is used as it has the property of exvending end contract-
ing witn thoe stoel during temvperature changes, and it would eppeer reason-
able thet the fumes would be blown away before being inhaled.
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tness statistics. Qome men had bezn worliing with lesd psint for years
snd others just a sba"‘ tinme; cecnnister gas meoks were supniied, £nd
though they were inelfective, they would tend te prolong the incubetion

period. only in one ceso dose the filec chow thet e man hatituslly wore *
his respirztor (see Chert 1). 3Some men were rspeaters. This is noted
only once in the semple (sce Chert 1) Nor i3 it escertsinable whet men
and to whet extent worked inside or outside ol the towore,
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To the industriel hyzlenisi, probebly the most interestinz ssnect of this
epidemic vould be the at;e opt ed conurol methnode, end this constitutes @
Thoerzie history in iteelf. m™he Tirst entry in the file concerning control
iz in Mzy of 1934 by & consul‘ant, “1eKey PhD. Bio-Physicist whose letter
need shous him to be mechwical Director of &n orgenization called the
nTastitute of Physio-Therepy." WHe scemed to feel discipline would solve
the problem, snd es e mattsr of interest uis letter to the nalifornie
Industrial Accident Commission is queted ia full,

1088y Mre Reseoos

deriny the existing avocidsble deletericus heslth hezards
by workers crlled upon to pzinty the small cubicles with-

1314
cad
tnhe geuselito Tower of tnae Colden Gete Bridge, the follow-
i
>4

Cen
fzc
in
inzg is recoumendad to ‘be rizidly conforced by you, as the
Se 7 Engineer on the oremises, for the obenefit of sll con-
cernad:
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00 i3 selected Tor his gresent physcicel
ss to co~operate with the constituted

o

iors on tuils Job to keep him so Tit.
eguard his neelth, strength and
ancs. This is done not only bessuse it incrceses his
city’ to do his work right, but to enzble him to stav on
500 kninterrupted and sctisfactorily without "”CEF?Th*
entahle_disabilities too costly for ell concerned.
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TEZ JOR:
Threu ehifts at two hours each with forty winutes of rest in

the open air between esch snift constitutes 8 dey's work of
eizht hours on this speciel pesint job.

(2

PECIAL PLEDTT:

In order to keep the men in best physicel fitness, the work-
ere selected Por this specizl job pledze *heuwselvez to appeer
for work in a strictly sober condition ond with clean #nd well-
eired gormeats upon thoir bodles, end thet the overalls, shoec,
gloves znd c2p which they psut on before sterting (o work have
becen well eired during the vreceding night and sre froe frou
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the noxisus cdor o furventinag, =5 krrall in 110 womulotlive
ar 1 ~ . AL 3 - e < -2 - v 3 ~ ) e A
¢fects lor their ohysicoi idll‘JO_Ju. The workers sclectzd
Do Ty \ S . 3k A . oo . o
Tor tuis aspecial job zladige thenwsolves uoon thelr haonor, ofter
woraing < -

1 .
clothes

~urtner, Y Y 2CH g D oout icors,
17 sosyitle, or at lenst, in & rooca well ventilated with en
ozen wirsow. Thoy will svoid 2ll ncsdlegs muscular ewcesras
end orzonic sirain and othar inbeleuces of liviaz., They will
eveild sver==zling end poritzke cpuringly, walle on ‘ais job,

.of mzats end egzs. They will zat some herd, 3¢tz bulky ond
s¢ue row Toods, &lso fruit in seccon cnd they will est slowiy
zad wisticate well,

Theoy sre ceutioned to evecurte thorouzhly, roesularly ond
Trocuently, cnd they will be cautious not to 2llow poiscas

and Infections to enter fhneir tody. They will kcep thelir

tecth, _ums and tongue clota. yYcc curficient weter invernslly
tabele] gxtcrnally. In zhort, they will work, 'ry, rest cnd

sleey in wodoration. While ecway from worly, *they will jucicious-
1y <o ev:rjt.*nf that will ksep themwselves in & "2izhting trim"
for the next dey'es labor and they will report fto the Mcedical
Dirsctor on the job at once for whatever sy*D‘O's mey arise

in the dey's work.e Above 2ll, they zust be cheerfiil 2nd not
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mhe polsoning from fturpentins can bdecouwe £ serious wmitter
for them, but no ome on this job needs to become sick “rou
tne fumcs of this material., Their hsslih con be cesily pre-

served but their co-operation in go doing ig essentisl.,  Onl)
tarouzh consistent, constant vigilenes and whole omc sctivity
cenn this be attained ond umainteincé with safety. _ .

mhe next eatry 1s by the same consultent under tne titl
Poisoning.” -As the describes the sysptozs of such poicoaninr, ther seen
to conforu remsrkably to the syuptomz ol lead polsoning, The third
end leat contribution by this doctor 15 en esleven page discourse on
lead poisoning. This is followed by on informative znd valueble pumph-

lot issued by the Nationel Jafety Council. (2)

Hzd the proctices recommendod in “nis pruphlet been =2nforced, copecially
the use of nositive preossure gas mecks, the epldemlec would hcve boen
ended. Ancther psmphlet, this oans by the U.3. Navy Dervartment follows,
waich Jtron,ly recommends poaiftive pressurc ges masks, Iin particular

the wWillson wesk sold by the Bullard Co. in San Prenclsco. Careful
perusal of the file Indicates %o the resder that reccumendations, zood

&nd bad, from the informsd end from the iznorant, were trested in the
same wey. Thzy were not discredited, and thoy were not acted on. 4and
one ksops turning the pages ond sseing casuelty after casualty.
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The newt gormang entry la titlea, "mules for the Tlinination of Lecd
Polecning Groces” LY someond identificd £aly £3 TeGeSeeree,0.%., Coiof
Taslneeyr ong Juperintendant ol 3alsty. This bonightod uissive says in
nort, with sgeming cuthority end no substicatistion of zuoted statistics,
"toe contvol of lead poiconing (from thu oxyecetylons Dlsus cutting of
eteel eoated witn lead peint) <5 en occuzaticnel dizease is princizelly
& ozutvir ol hygiengese.o” WTheoreticeliy, by far the grheatest 2rean-
tage o lotu polsoning cazes recult frou the introductiion of lezsd zolids
or grses into the stomacn, a very ussmell sercenteze by sbeorntion frrougn
tne iungs, vnd & still exmeller percentsro by absorbtion through tne
s<in. The avercZe of the various suthorities on the subject aluzcs the
valuzs of these poredntezes et 385 gerecent, 10 percent, snd 5 perceat.t
"phere is no rezsoan for uen getiing lead noizoaing wno take care of
tacemselves and use the facilities provided Por them by the comuzzny, 3
tos bezn domonsirstcd by the experience of other industries, thst (sic)
trese mecsures are successful."” He then zoes on to list varisus musts

clesnlinsss, smoking, proper clothes znd gloves, rinsing the wouth,
kinz o citro carboneto insteed of wa er, drinking of oill:, keeping
ztoumsca full, avoiding constipnation end taking of celcium sullste
Yc candz with the steteument, "Any eaployee not oboervins these
3 should be subject to immedizte disamiss=al." In Justice to Z.3.8.,
reco-mendations have sowme marit, and one concerns zZas masws. Howe
he recomends the cennistsr type which hss littls velue for lead

n ths two micron magnituds. Tha value of the nocitive preszsure
at it mainteins & pressure betwsen the fece znd the mesk

then ambient pressure, end so srevents eny outside fumes or
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rascs from entering the lungs.

A;\thie/: oint in the file there is a 15 neze resrint of a recort by a
Dr. ¥eCord nede at the 1929 mgsting of the Americ n Public Heslth
Associction. (3) This report adeguately and cozoretiensively details
preveﬁi}tive meesgures Fnd outlines an effective's sfety program.

Without lcboring the point farther or introducinz cther legitimzte
sdvice conteined in the file, it i3 evident that Information negessary
to oreveni *nis epidemic wes in the hands of those responsible for pre-
venting i1t and in retrospect is if difficult to understand why it wes

on Fadbruary 15, 1934, the Californis Depertument of Industrisl Relations
sent a telogram to the Y. 8. Public Health Servics in “eshingtoa D.7.
recuesting aid in an emergency study of lcad hazerds. 1In theureturn
telegrem, the Surgeon General offered to send a man on condition thet
the state pay nis trevel oxpeunses. The State wired back that the offer
was apoprecinted but "we are unsble to zecure funds for traveling ex
penses.” And so the ugly head of buresuccracy wes raiasoed snd the sfate
continued processing componsation cleims for leed noisoning.

a this seme deto the Golden Gate Bridge Advisory Goummitise reguosted
the Industrial pccident Commission to take legal steps to ses that the
tower for the Ssn ~rencisco end which was being fabricated et Poitstown
2z be shivped asnd erected free frou all lead psint on splices on parta
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where Pield riveting would be necensery.

on ¥arch 1, 1934 two more cesses were revorted. In cne cave there wore
24,000 stinpled celils 11 onag c¢.c. of blocd. A "sShow cause! wee issucd
by the atzte to the Gold Sete 3ridge snd Highwey District s2nd to the
responeible cubconirsctor ”or Bethlechen steel, the ”~ﬂLi.tic vereheall
Csuseny. The order recuirsd thoseo employers to she fuse way work
stould nei b3 stonzed until the nszard was rewmoved., As i3 ofton the
caso folleowing show couses, the hozard continused end rezched esnother
veei (28 ca2ses) in May of thst yeer,

soout this tims (Marcn Sth) it wes docided to clean the offending holes
with wire brushcs. 3Zvery wire brush in Sen Franc;yco weeg purches

en order wos wired Zeat for sbout 400 more. This effort mat with doubt-
ful succsus as the brushers were tren expoced to red leed dust, and not
&1l the peint could be brushed out.

I
S

Cn March 23, a newspspor article reported that the businsss manager

of the iron workers union wmode charges that the contractor wss ineffec~
tive in elimineting the hezsrd.

mha following wonth Trades oxposed to léod fumes were liaited to a 45
zinuto woritding nour ond given en hour long lunch periasd., In oddition
the contractor waes ordered by the Industrial Accident Comn ca to

sz
mechanically reem all rivet holes contsining lead., It is probl
the latter order was iaperfectly enforcaed, but this coincided
ith the completion of the Worth (Marin) tower, end the epidumic
tc¢uporarily subsided.

t wes stated earlier in this report that resvonsible oarties wors
reluctant to blama leed for tune repstitiouc sickness smong bridge work=—
g. This will now be substentisted.

le 42 evious attenpt to sxonératerlead’as thé culprit weaz mede on - 2
Décember 31, 11933 whentthe ' Goneral Menegey 6f ‘the Golden Gate Bridge
and,Highuax,nis‘rict sent the f’ollo.vinb lettor to the Industriel Acci-
dent Coxzmicsion., Subject: Acetylens Ges Poisoning.
"Syuptoms which were first suspected of being leed poison-
inz have been noted in the csse o0f ReDeMeevs 8Nd GeleHewow
who were both kept under observetion seversl dsys. Lesd
polsoning wee not indiceted. Investigation showed however,
that it was probeble that these two umon, who are eanloyed
by the MeClintic Mershell Corporation on tho Msrin Tower
crection, were exposed to the fumos frem the acetyleono
lights which were being used inside the coluun szections in
confined spaces. 4As a result the contractors took immediste
steps to supply cloctric lemps, in lieu of the acetviéne types,
It 'was thought at first that lead poisoning might be resul-
ting from driving these hoevy rivots into msteriels previously
red leaded in the priming coeting.

I thought this might be very interesting to you Zor your
files on the ebove subject.

very truly yours,



vamilton and Hardy heva this to sey absut that. (4) "when en acety-
lene welder culfers an attack of 'zzssing' the cause must bz sought
either in the metal he ic welding or in zome cccidental izpurity in
the zas.....1if he iz helping to serap batitleshins by cutting through
astecl cheets which are painted with red lecd, he will bve likely to
have lead poisoning.®

2. Parts of sgeveral parsgraphes of e letter dated Jemuery 5, 1934 from

the supervising construc‘ion engineer of thae Industrial Accident

Cormisaion to ihe Generel Manazger of the bridze are cusoted below:
"eeevin rezard to tbe case oi (G.Il.H., Dr. Barrett ls me
that nis crse nes been disgnocsd as ulecers of the stomach,
.end no signs of leed polssning were indicated. The cese is
not comzenceblesMiissveee..one othsr case Mes been rsvorte
ez lccd volisoning, nemely J.T., but this too hoe proved-to
be & czse of stomach trouolc end not lesd poiscninfe’eececss
*Dr. 2arrett informs me that it is slmost impossible for @ =an
to telie enough lesd into t e elamsaw ry (sic) canzl through
fuzes to cause lead poisoning

-+ -
Q
-

=3
@
S
[uS
r—
Q.
o
*
3
m

3¢ ™hoe voice of ethics was heard cryins in <
1934 in ‘he forw of a "physicians Report of Injury."
oru subzitted by law when an injury is renortsd.
ly now iajury wes susteingd® iz the following
3 vhilst riveting., Picked up from trne strost uncon
S G “een I saw nim at 9 v.o., he wes unconscious, cyeno
ed up in evtremis, feeble oulse,” ynder "Remarkc’ on

.
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; "After gilving patient rulen end edrenelin hyzo-

’ took petient to Ross Hosni whare he was nlaced in & tud

water &nd stomech weshed vhile in uub/ Gactric leveze wss clear.
n *ub end couplcined of vein in szhdomen and weskniss.” Signad.
sorn, Sausalito, California. Tr. Lerson then sent the Sollow-

roduced below:

“april 2, 1934

T0 the Medical Dirsctors=
Industrial pccident Commission
sen Frencisco, $&lifornia

Dear .Doctor:

Herewith you will find ronorts cn two petients who consulted
me privately for illnecs which proved to be industrisl., The
delay in sending the reports is dus to the fact that the men
wore referred to Dr. Rarrett, chic? sSurgeon {or ¥eClintic
Marshall,

“synfortunately this a2gency had no medical director. 3Snfety order: sn-
forcomcont hes now succseded to the Division of Industrisl safety, which
2lso hes no meadical director or doctor. The letter wes probatly referred
to the sSupervising Cono4ruction Safety znzinser of the Industrial Acci-
dent Comuission.



Cennot the ceoumicsion insist upon the instslletion of powerfu
guction fone, connected with hoses, which I za3 $old iz *n nlr
offcetive wor to cvelil thens coses of sarious poissning. It is
quits evident thzot gac wrsko r~ad proacnt wetnods ore guite
irede-uste.
Fery truly Cours,
C. 7. Lervon®
Jav wowll oupost & doctor whe fook this mueh latercst in and core of
oozavient would ewve nmotsd o state of intcnication., i
Ia lignt cf the Following quote Zrowz an Indusiricl sccid
interofficc comzunicetion dated April! &, from the Suzerv n
ccfely Inzinesr:....."2s to the report of Dre. Lsrson tha
nicized up Iroz the streszt unconscious and tsken to the »
Lerson scw at @ pem. (sic) end he wes unconscious, cyoenc
doudled up znd extremis end fecdble pulse.(sic) Tho Menli arsha
has no record of such 3~cond*+icn, but did stete that ths =c ] h
drinker, snd it is pocsible he wes in 2 ctais of intoxicztion on the
alsht or iMerch 10th, referrsd to in Dr. Lersons raport.”

L, on ebsul ey 10, 1934, a Dr. Meody ot 5t. Prancis Hosuitzl, Sin Frene
cisco received Tour semples of drinking weter used at ths hridze, Trom
nr. parrait, the company doctor Tor MeClintich Marshsll Zompany. LDre
ifoody found B. Coli counts por cc of 1848 ia one cese end 3,07 in
cnothaer, A loccl newepaplr commented on this aspect as Pollows, under

- .

the heaélihc, "gridse crew 'Leed Poisoning' Scouted." M"Contomineted wator
rdtner Anen lesd voisoning, wes 4he cause of 25 men being ill on the Marin
ﬁie: sroject of the Colden Cate bridge. This report will be made to the
tridgé directors tody oy Chief ZTngineer 3tircuss.

"one report will say that an iavestization of the two mein sources of
Irinking weter disclosed thet one was definitely contemineted, I% will
&’30 point out that the men disclosed no leed Iin their syste:s." On May
22, Dr. 3arrett wrote the Industriel Acuident Pommissioﬁ, "On ‘the positive
f, dings 52 Dr. loody of the St. Frencis Hospitzl, the infected sources

of supply wereg cut out w;th a decided 1m3roveaen~ in the bowel condition
ol the verious men et work

~
-4

Howsver, the weter supplier, the Merin “weter District on hecring o this
took Tive semples of their own from five different locations, ond wrote
the comaission es follows:; "...the anelysis in cur own laboratory showe
8ll cemples to be negstive or no trace of any contamination.

"we elso corwuniceted with Prof, . F. Lenzlier of the University of
Cnlifornis who is our consultant -on ell watters perteining to weter puri-
ficetion., Mr. Lanzlizr mede a personnsl inaspection end collectad three

uore gemples send the result of his anslysis is reported to us in e letter

asted Mzy 14." "The letter goes on to sey the highest count Prof. Lengelicr

ound wes C.02 B. Coll per cc, and quotes his conclusions: "The resu lts o2

Pl

u
il three seuples collectively confirm snelysis made in the Districts-ofllcs

=y Ol

(8]
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equestad certsin information re e supposed
d sbsorption coses on the Gokder
2z were cloilmed lead czses with o t
6,570 ciys. On seversl of these cases I ’earred
were not lost es the parties were asctually working in o
struction for contractors while drswing coxmpensation Ifroz -
¥eolintie Marshall Qorporetion. I cornot zive you the full fimares /
rezerding this mastter except to sey thet 71 cases end 5,570 days

includes even the false claius.’
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zpite the decision of the Industrizl jccident Commission on webruary

, 103L t5 have the splices or pzrvis thet required ficld riveting left
car of ovaint before being shipped to the site, e public hoalin inspector
ted on Februery 21, 1934, "the elimination of the lesd paint sround tho
ield rivsoted joints seems necessary. Cn steel which is nl”'sdy in plece
cn the ground this scems doubtful of accomplishment except a: the lact
sort." On March 24, 1934 the Industrizl Accident Comuission Znrineer
tifled *his inspector, "Considerable of this steel has becn erected and
would roughly estimnte thet pozsibly one-third of the tower, when cog-
eted, will heve hed the holes clecaned of red lead peint. 0On trhe ateel
uqlly orected, spproximately one-third is rivetsad, ‘eaving one-third

unriveted and uanclesned of the red lead paint.®
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apite the iwnefricaciousness of the commiseions! ruling, it orobobly was
rzely rcsvonzible for reducing diseass incidence from 5) in Pebrusary to
in uoy, 1934, Incidence continued to drop until construction of the

ze Point tower on the San Froncisco side the next year,

sceptibility and resistonce weroe not considered of nejor importance in
is study. From the litéreture it svoosro that snyone 1s susceptible
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emele under 45 yesrs of age chould be vermitted to rendl
ance or dry coapcund contoining lesd in eny form where t
content is in excecs of 274", (8)

iesl ion end movwicity of L:ads M"acn les
tnrouzn tac body unesdorved, ond is elimin
orti of

t

b
v
¢

the lesd thzat ie abtsorbed iz czug
, in part, in the bile. For this rs eson, 1err3
necessary to cause poisoning if ebcorpiion is by thi u
neriod of exposure is usuclly necesssry to vroduce syap
r hend, when lead is inneled, aosorption tekes nlace e
S ory tract end symptoms tend to develow more qulcﬁ’y.
oint of view of industrial poisoning, izhalsiion o leed %s wuch zore
2 nt than is ingesti ’

L
or
zest

(o]
o3

] le

/
¢ poison. Increeging
< ~ 5 a

5 reacned wh ity occur.

Lead groduces a brittleness of the red blood cells so that they hcomolyce
with but slight trsuma; the hemoglobin is not effected. Due to +oe1r in=
erezsed fragility, the red cells are destroyed more rapldly in the body
tren norually, producing en encmia which 1s rerely severs., The losa of
circuleting red cells stimulctes the production of new young cells which
on cntering the bloocd stresm, are ected upen by the circuleting lesd, with
pcaultent cesguletion of their bescphilic materisl, These cells after
suiteble stsining, are recognized ss "stippled colls", 43 ragards the
cffect of lead on the white blood cells, there is no uhiformity o csinion.
In addition to it3 effect on the red cells of the blood, lead procduces e
damaging effoct on the orgens or tissuss with which it comes in contsct.
Mo specific or charscterictic lesion i3 produced. Autonsies ol deseths
attributed to lead polsoning end experimental work on animsls, have shown
oatholcgicsl leoion of the kidnoys, liver, mele goneds, nervous cysten,

1 and other tissucc. None of these changes, however, heve tcon

l"' &

stontly." (9)
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