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LZAD POISONING TURING CONSTRUCTION:
OF
THE GOLDIN GATE BRIDGE, 1934-1937
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I INTRODUCTION: THY HCST, THI ZNVIRONMEINT AND THYE AGENT

The subject "2Pluzmbisy among Golden Gete Bridze Worksrs" was choicn for

the tern pepeor for Tpidemiolozy s the writer has done some resaarch on

this perticular epidenic in conmneciion with his employmesnt. In =dditicn

the inforzaticn, thouzh incouplete, coxes from the unpublished files of

the Celilornis Division or Industriasl Sefety snd mey heve speciel interest

and record valus to the Kettering éﬁg*féﬂ“o, which has concerncd itself
"‘nsivuly with this diseaze.

In industry leed is encountered cs metallic lead ss well as varioua com—
zounde, gprincipally oxides, ccrbonate}, zulphates, chromatck, °ulpaloe§
end dllelvatate « The hezard is not the =sme for all compounda, but
veries lrom slmost nothing in the case of the disilicetsp end sulphide}
to considerable in the case of ths oxidec.

. h\
Tre the evenues of entrance, into the dy in order of lmportance are
the regpirstory trsctgimouth, e : GRwa. In this epi-

deaie tho incldoncs wes due to inhalation of the oxides, PL0 (litharge)
end PbzO4 (Red Lead).

One hundred end thirty cases were docuuented ss lead r,oii.sonuvr snd syzmptows”
aro so similar in elmost 2ll the cases that they cen be fypificd by the
Tallowing twae ceses diegnosed by L.H. Cotter in snsiher egpideamic when sn
elsveted railwey in New York City was cut down. Cottsr states (1) that
incidenceo of inhaled lead pcisoning ren es high es 30 pereent when respir-

‘ators were not used,

Cese 1. "G. M. A 44 year-old american born iron worker engsged in

burninv reinted steel for four months. Paln snd constipation whole per fod.
ccems N&Gus eatad by smell of pai“t. Unsble to aleep lest two weeks,

unowea losd lino and abdominal rigidity. Urine 1l mz/liter, bleod .2 mz/

100 cc, basophilic stispling 0.9%, reticulocytes 7.27, blood count: !IGB

1% gm., R3C 4,000,000, W3C 000, neuts 607, lumphs 31%, monos 17, eos

5%, basos 357,

Coce 2. "A.B. A 40 yesr-old French Cenadisn. Burned psintcd steel

two months wesring cannister respiretor. Increasing constipation, locs

of weight, sbdominel crasmps, nauses. Showed leed line and tenderness

and rigidity of epigastrium. Urine O+l mg/liter, "lood 0.6 mg/100 c.c.,
besophilic stippling 17, reticulocytes 7.5%, blood count:

yG3 10 gm., RBC 3,000,070, WaC 4,000, neuts 65%, lymphs 267%, monos 67%eos 27,
besos 1%." -

The beginning of the epidemic, which extended over four years, wes in
Januery 1934, when 5 employces of the subcontractor erecting the Marin bridre
towoar complained of leed polsoning symptoms. The pnak wes re&chod in

* 4 characteristic dark line on the patients' gums.
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Tebrusyy of thel yezr when 35 ceszes wero reported end it t:pere
thrcugzn December 1937. See Charts 1 end 2. It apocers tho epid
ended because the jobs ended, ratner then due to effective corre
ectisn. In fect figures stated in this study ere likely to be n
beccuse of the spparent reluctence of the contrector, the cenirec
doctor and state zuthorities to ssgcribe the illnesses to lead. This
reluctance ia understendsble from several view pointu,

l. ost of those &%fected wera engaged in riveting hot rivets
into bridge members peinted with rcd lesd. mThis work is
»

3 Do

usuelly done in the open oir, cften in e stif? breeze.

e weering of forced-air respirztors, the only reelly

*Tective preverf™Qtive wecsurs, would be difficult to enforecs
cause men working sevsral hundred feet sbove the water =nd in
ecarious positions would probsbly be uncoopnerative.

SR ) 13

2« Air esupoly lines would be lenghthy, costly end cumbersomo.

In only 17 of the ceses is enough informetion provided in the foru of
accident reports end correspondence to deteriiine the subclinical pro-
cess, or what mizht be termed the incubation period. This information
iz shown graphically on Table I. The mean length of time for the sube-
ciinical procoss was 57 days. In csleulating the meen, the individual
whno reported eick sfter 302 deys on the joh, was omittoed. There is no
discoverable reeson in the file why this perecn (a riveter) should have
hed so wmuch lonzer an incubation veriod, end eo beccuee of statistical
veriance ne is considered & sport. The means for individual tredes is
as Tollows: KyjA4ewta= 47, Rivetors - 61, I a‘ntera - Al. REstimated
* varie ngbs bejween these groups ere es fcllows:

/Bridrgemen (5) ~ Riveters (7) painters (4)

z * ( _;)‘ .
5=z, (X s83 B892 34
Vit
Tstimeted standerd devistione sre: -
ys*® _z4.2 '- b29:9 5-5
tetimated standavd deviation: of the means 3<:: W |
S
S%* VR

Totimeted 95% confidence levels v():(‘)*f-(l.96}’$)are: 41-8 L$7 bbb

From the above cnlculetions one would conclude the bridgewmen. .. .

cre unrelaiad, Howevar, other imponderable fuctors might tend to invelilate

ed losd peint is used as it has the property of expending and contract-
ng wita tho steel during temperature changee, and it would eppeer reason-
w1

Ll

ble thet the fumes would be blown swsy before being inhaled,
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thess statistics. Zome men had besn worliing with lesd psint for yoars
snd others just a sba"‘ timeg; cennister gas mcoks were qupmied end
though they were inelfective, they would tend {tc prolong the incubetion
veriod. Onlvy in one ceseo dose the Pfilc chow thet p man hatituelly wore *©
his respiretor (see Chert 1). Socme men were reneaters., This is noted
only once in the semple (sce Chert 1) Nor is it escertsinable whet men
and to wnet extent worked inside or outside of t towsrs

To the industriel hygicenist, probubly the most interesting ssnect of this
¢pldemic would ve the attempted control methods, end this constitutes o
Throewaie history in iteself. ™m™he Tirst entry in the file concerning control
is in y2y of 1934 by a consultant, T.K., PhD. Bio-Physicist whose lettor
need shouws him to be Technical Director of en orgenization called the
"Tastitute of Phycio-Therepy." We scemed to feel discipline would solve
the problem, snd es 8 mettsr o interest nis letter to the nalifornia
Industrial Accident Comuzission 1s quoited ia full.

n
+
¢

"Dear Mre Reseosos

Censidering the existing avoidabls deletericus heelth nezerds
faced by workers celled upen to pzint the szall cubicles with-
in the Seuselito Tower of *na Golden Gete Bridge, the Pollow-
no is recomsended to ‘be rizidly cnforced by you, as the
efety Engzineer on the oremises, for the benefit of sll con-
cernad:

i
S

PInZON L BYCSITIE:

Every worker on this job i3 selected for nhils present phycicel
fiinces cud his readiness to co-operote with the constituted
auttorities and his supsriors on tuls job to keep him so fit.
This, in return, will sefezuerd his hezlth, strengtk end
endurance, This is done not only becauze it increesses his
“ccpecity to do his work right, but to enzble him to stav on
the job tninterrupted and sctisfectorily without **cﬁ???h*
prev entah’e disabilities too costly for ell concerned.

TEZ JOR:
—

Thres ehifto at two hours each with forty minutes of rest in
the oren eir between esch snift constitutes 8 dey's work of
eizht hours on this speciel paint job,.

In order to keep the men in best vdhysical fitncss, the work-
ere selectcd Tor this specizl joo pledze *theuwselvez to appeeor
for work in a strictly sober condition ond with clean #nd well-
eirad gormeats upon thoir bodies, 2nd thet the overalls, shoes,
gloves znd c2p which they put on before sterting to work heve
becn well eired during the preceding night and ere froe frou
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the noxious cdor of turventinae, 2o korzful in ito cunalotive
¢lfects lor their ohysicol well=being The workers solected
Tor tuis special ob sladno thewsolves unon thelr Monor, =ltar
woralng Lcurs, To vrst Uz faw to worr light, locig enc jorous
clothes cna (o ar ni = L1 Moo ld

Furtner, £ doors,

if sosylv iith en

0r&n Wing ewcasras

end orzcnic They will
evold zwe nis iob,
. of msats bully ond

GG ToW cet slowly
zad wosti

They wre cautionsd to evecuvte thorouzhly, reularly cnd
Srocuently, cnd they will te cautious not to allow poiscas

and infections to enter tneir body. They will keen their

teeth, —ums and tongue cloca. yYcc curficicni weter internzli;
pabotel azucrcally. In znort, they will work, 3'ry, rest znd

slesgy in wodoration. while cuway frou worlk, they will juciciosus-
1y <o ev:rjt.*nf that will keep theuselves in e "ZTighting trimh
for the next dey'c labor and they will repnrt <o ‘the Medical
Divsctor on the job at once for whatever gympioume meay arise

in the dey's work. Above all, they zust be chserfldl 2nd not

WOU Ty / /

Tue polconing froa furpentivs can bocoué e serious wtler

Zor them, but no ome on this job nee to become sick from

tne fumcs of this material, Their hsolih con be cesily pre-
szrved but their co-operation in o Jdoing ic ecseatizl.  Only
throuzh consistent, constsnt vigilconea and wuolyuoma sctivity
cen this be attained znd uwainteined with safety.! _ .

mhe next entry is by the same consultent under tne title of “Tuzg rtine
Poisoning." -Aps he describes the anntons of osuch poiconinyg, they seen

to confory remsrkably to the syuptomz of

leed poisoning,

The  third

end leat contribution by this doctor
lead poisoning. This is followed by
lat issued by tne Nationel

3afety Council,

15 &n eleven pago discourse on
ri informative and valueble pumph-

(2)

Had the proctices recommendod in “nis pemphlot been enforced, cspeclally
tho use of positive pressure gss mesks, the epidemice would Have boen
snded hAother aampnle;, this ons by the U.3. Navy Deportment follows,
.licn strongly recowmnmernds positive pressure ges mssks, in particulsar

the Willson wmesk sold by the Bullerd Co. in Sen Frencisco. Careful
perusal of the file indicates to the resder that reccuwsondstions, rood

end bad,
38M@ WY .

from the info
They were not discredited, snd thoy were not acted on.

rmed end from the iznorant, were treeted in the
And

one xeops turning the pages snd seeing cassuelty after casualty.
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gormang eniry la titled, "zulee for the Tlinination of Leod
Grecest DY someonag identificd 2aly €3 TuG.3eere.,0.%., Shief
cng Superiatendant ol 3alsty. T™aiis hanishicd uissive soys in
n seeoming euthorify end no substiconiiztion of zuoted statisties,
vol of lecad poiszoning (from *he oxyecetylone Dlsuwe cuiting of
ted with leed pzint) <3 ea occuzationel dizeasse is princizelly
37 hygienée.s. " "Theorsticelly, by far the aiest s2rcen-—
Lota polsoning caszes result frou the introduction of leed solids
into ths stomach, & very smell nercenteze by sbuoration ‘rrough
» gad o stlll exmeller percenicps by absorbtion ‘hrough ‘he
e average of the varisus suthorities on the squecy alece the
these porecentezes at 85 vercent, 10 percent, snd 5 percaat.!
for uen getting lead poiszoaing wno take care of

70 resson
lves and use the facilities orovzoe* Por them by the comzany, e3
domonstreted by the exgerience of other industries, *thst (sic
sures are successful." He then zoes on to list varisus wusts
smoxing, vroper clothes zand gloves, rinsins the wuouth,
o carboneto insteed of we e2r, drinking of milk, kseping
s 8volding constipetion end taking of celcium sullzte
. Jc endz with the steteuwent, "Any cmoloyee not observinsz thaese
nould be subject to immedizte disuissal.' In justics to 2.3.Se,
ormendations have some marit, and one concerns gas masks. How-
rocomends the cannister type which hss little velue for lsad
ths two micron magnituds. Th2 value of the nositive pressure
it meinteins a pressure betwsen the fece znd the mesk
ambient pressure, and so srevents any outside fumes or

Ty
ou entering the lungs.
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oint in the file there is & 15
d wado at the 1929 unsgsting o

on. (3) mThis report adesuz
ive meesures Fnd outlines an
nout ladoring the point further or introducing cther legitinmat

ice conteined in the file, it is evident that information necessary
arevent this epidemic wes in the hands of those responsible for pre-
nting 1t and in retrospect is if difficult to understand why it was

on Fadrucry 15, 1934, the ¢slifornis Depertuent of Industrisl Relations
sent a telogram to the U. S. Public Health Service in Weshingtoa D.7.
recue ting 8id in an emergency study of lcad hezerds., In theureturn

elegrem, the Surgeon Generzl offered to send a man on condition that
tna state pay nis trevel oxpenses. The Stete wired beck that the offer
was apprecinted but "we eres unsble to zescure funds for traveling ux—
penses.” And so the ugly head of buresuocracy wes raised snd the state
continued processing componsation claims for lead noisoning.

02 this seme deto the Golden Gate Bridge Advisory Goummittee recuosted
the Industrial pccident Commission to take laegal steps to ses that the
tower for the Sen Prencisce end which was being fabricated et Pottstown
22+, be shivped and erected free Trou all lead peint on splices on parts

Ve g 01744



ing would be necencery.
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I how causes, the hazsrd continuad end recched snother
g8) in May of ¢thet yeer,

soout this tims (Marcn 5th) it wes decided to clesn the offending holes
with wire brushcs. =Zvery wire brush in Sen Francisco wes purche zed and
en order wos wired Zest for sbout 400 more. This effort mat with doubi-
1 success as the brushers were then expoced to red lead dust, and not
&1l the paint could be brushed out.

Cn Merch 23, & newspepor article reported that thie businses menager

£ the iron workers union mode charges that the contrector was incffec~
tive in elixzineting the hazerd,
The following wmonth Trades oxposed to lcsd fumes were limited to a 45
ainute woriting hour ond given en hour long lunch period In «ddition
the contractor was ordered by the Induatrial Accident Commisaion to
mechanically ream all rivet holes containing lead. It is probable that

d

D
thoe latter order was ilumperfectly enforcad, but this coincided sporoxima-
tely with the completion of the North (Marin) tower, end the epidenmic
vcuporarily subsided.

wes Stated earlier in this recort that responsible partics wors
zluctant to blama leed for the rspetitiouc sickness samong bridge work-
8. This will row be substentisted.

A *revious attempt to exonératerlead’as the culprit wez mede on - 2
>cember » 1193% when:the 'General Menazey of :the Golden Gate Bridge
nd H**nuaf Dishrict sent the follodinb lettor to the Industrisl Acci-
:nt Commizsion, Subject; Acetylens Ges Poisoning,.

"Syuotoms which were first suspected of being leed poison-

inz have been noted in the case of ReDMeove 811d GoloHens

who were both kept under observetion seversl dsys. Lesd
polsoning wes not indicated, Investigation showed however,
that it was probable that these two mon, who are eunloyed

by the MeClintie Mershall Corporation on the Msrin Tower
crection, were exposed to the fumos from the acetylsno

lights which were being used inside the column sections in
confincd spaces. As 2 result tho contractors took immediste
steps to supply eloctric lemps, in lieu of the acetviene types.
It 'was thought at first that lead poisoning might be rosule
ting from driving these hsevy rivots into mesterisls previocusly
red leasded in the priming coeting.

I thought thils might ke very interesting to you Zfor your
files on the ebove subject.

Very truly yours,

=e 017"
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Uamilton and Hardy heve this to sey absut that, (h) "when en acety-

ene welder culfers an sttack of 'zassingz' the cause must bz sought
e;tner in the metal he ¢ welding or in zome cceidental imzurity in
the zas.....1if he is helping to serap tattleshins by cutting through
stecl sheets which are peinted with rec¢ lead, he will be likely to
have lsad poisoning.t

2. Parts of several parsgraphs of a letter dated Jemuery 5, 19%4 Zrom

the supervising coasiruction engineer of the Industrial Accident

Comnisasion to the Genersl Menager of the bridze sre cucted below:
Teeveinrezard to the case of GGole¥e, Dr'. 327 ret tells me
trhatl nis crse hes been disgnosed a2s ulcers of the stomach,
_end no sighs of lead polsoning were indicated. The cese is
not comzencavle.? .........."one other case hes veen rogorte
a: lccd noisoning, neuwely J.T., but this ‘oo hze proved-to
be & czse of stomech trouclc end not lesd poisoninieeeeceas
*Dr. 3arrett inforzs me that it is elmost impossible for o =an
to telee 2nough lead into t e elemaa~g. (sic) canel through
fuzes to csuse lead poisoning.!

o5’
]
s
o
-
Q.
o
s
I
)
3

5+ ™he voice of ethics was heard crying in t :ss on April 2,
1954 in the foru of 8 "physiciana Report of Injury." Thiz is 2 stendsrd
foru subzitted by law when an injury is reported., yader itou &, “steto
brisfly now injury wes susteined® is the folleowingy M"Inhaling lead
Mazes whils rlvbtlng. Picked up from trne stroet unconccicus znd taken
to house, “ren I saw nim at 9 v.w., e wes uncons c*ous, cyerotil, zroan-
inz, doubled up in ewvtrewis, foeble oulse,® Under "Remarks' ox inis
“org i3 stated, WAfter "ivinﬁ satient di fuleq grd edrenelin ryco-
‘derzically, I took pstient to Ross Vcsni whare he was nlsced in & tud
07 hot weter snd stomach weshed while in ;ub. Gastric leveze wzs clear.
swakened in tub end couplcined of vein in shdomen and wesknuss." Signad,.
7« C. Fo Torson, Sausalito, Call¢ornia. Dre. Lerson then sent the follow=-
un letter raprcduced below:

“ppril 2, 1634

T0 the Medical Dirsctor=
Industrial Accident Commission
Sen Francisco, Cé&lifornia

Dear .Doctor:

Herewith you will find ronorts cn two petients who consulted
me privately for illness which proved to be industriel., The
delay in sending the reports is due to the fact that the men:

ere referred to Dr. Barrett, Chief Surgeon for McClintic
Marshaell,

synfortunately this azyency had no wmedical director. 3Safety order: 2n-
forcoment hes now succeeded to the Division of Induatrisl safety, which
2lso hes no msdical director or doctor. 7The letter wes prohetbly referred
fo the supervising Construction Safety zZnginser of the Industrial Acci-
dent Commission.

WEE 017456



Cennot the ccumission insist upon the insfelletion of powerfu
guction fong, connected with hoses, which I za told iz *we only
2ffcetive thecs cocces ol sarious poisoning. It Is
cuits eviden rot zrskd ~al proncnt uetnods cre gquite

iredc-uatec.

Caw WOwld Iupoct a doctor whe took tnis much D

oozavient would newe motsd o ctate of intcuicad

Za lignt cf the following cuote Zroz an Industr

irterofficce comzunicetion dated Apri'! &, froa t n
Sefety ZIngineer:....."ts to the report of Dr.

nicied up from the streszt unconscious and tegken t

Lerson scw et § pem. (8ic) end te was unconscious, cy s z
doudled up end extremis end fecbles pulse.(sic) ic-iie al
has no record of such s-cond**icn, but did stete that ths men is & hesvy
drinker, snd it is pocsible he wes in 2 ctatz ol intoxicaztion on the
alzsht or yMeorceh 10th, referrsd to in Dr. Lersons rzport.”

Ly on ebaul viey 10, 1934, a Dr. Moody ot S5t. Wrancis ¥oswitzl, Sin Frene

cisco received Tour semples of drivking weter used at the bridze, fron

Dr. parrett, the company doctor for cClintigh Marshsll Companye Dre

ifoody found B. Coli counts per ce of 1848 ia one cese &nd 3,07 in

cnother, A loccl newepapér commented on f?is espect as Tollows, under
linc, "Bridze Crew 'Leed Polisoning' Scouted." "Ceontomineted wator

oizoning, wes the csuse o] 24 men being ill on ¢ :

a

d
retaer Aren lesd o ne Merin
sier vroject of the Colden Cate bridge. This report will be made to the
btridgé directors tody ny Chief Tngineer Strcuss,

"ne report will say that an iavestization of the two mein sources of
irinking weter disclosed thet one was definitely contemineted. TI% will
50 point out that the men disclosed no leed In their systen." On ey

22, Dr. 3arrett wrote the Industriel Accident Commissicn, "On the positive
f:"dlnhs 22 Dre Moody of the St. Frencis Hospitazl, the infected sources

of supply wereg cut out w;th a decided improveuent in the bowel condition
of’ the verious men et work '

However, the weter supplier, the Merin Weter District on hesring o this
took five saumples of ‘he*r'own from five diffsrent locations, ond wrote
the commaiusion es follows ",..the anelysis in cur own laboratory showed
ell cemples to be negatzve or no trace of sny conteminetion.

"we elso corwuniceted with Prof, Y. F. Langlier of the University o2
Cnlifornia who 1s our consultent on all uwatters perteining to water puri—
ficetion. Mr. Lanzliczr wade a personnl inspection end collected thr

uore semples snd the result of his analysisc is reported to us in e Iettar

deted Mzy 14." "The letter goes on to sey the highest count Prof. Lengelicr
found wes C.02 B. Coll per cc, and quotes his conclusions: "The results of

Doy

cil three seuples collectively confirm snelycis made in the Districts-oflics
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e Mersrall Corporstion:

"You neve requestad certzin information relativs
leed or lezd absorption coses on the Golden Gste
"eeve7l cescs were cloimed lead csses with ¢ tots
6,570 <:ys. On seversl of these cases I leerned
were not lost ss the partics were sctuslly working in s
struction for contrectors while drswingz compensation fro
¥eolintic Marchall Corporetion. I connot zive you the full fimures
rezerding this matter except to sey that 71 cases end 4,570 deys
includes even the false claiums,”
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Tebruary

s 105& to have the splices or nsyris thet requi‘ed ficld riveting left
car of voint before being shipped to the site, & public hoalth inspector
roted on Februery 21, 1934, f"The elimination of the lesd paint eround the
ield-rivoted joints seems necessary. Cn steel which is nl”‘ady in plece
r cn the ground this scems doubtful of sccomplishment except sc the lacst
scrt." oOn Maerch 24, 1934 the Industrial pccident Gownission Turineer
t{ifled this inspector, "Considerable ol thie steel has becn erected end
would roughly estimate thet pozsibly one-third of the tower, when cou-
teted, will have had the holes clecened of red lead psint. ¢n the steel
fot ually arected, spproximately one-third is rivetead, ‘eaving one-third
unriveted and uaclesned of ths red lead paint,®

Desaspite the iwnefficaciocusness of the commissions! ruling, it vsrohcbly wss
lergely rcsovonzible for reducing disesss incidence from 3% in Februsry to
18 in ¥oy, 19%4, Incidencs continued 4o drop until construction of the
Lize Point tower on the San Francisco side the next year.

Susceptibility a.ad reaistence were not considered of mejor importence in
this study. ¥romn the litéreture it spocars that snyone is susceptible
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civen suflicicent exposure, end thet (he body is not canable o2 building
recizticoacs to continuslly increecirg increments of lesd fumea, Fowever,
na importeant gepsct of suscentibility should be coneidered in thia type
of wori. "o cne uncer the ezge ol 21 should be subjected to lesd exposure.” (&)
clinicel concluzions of cvupsinted surzcons in tho vericus
crics wouald be, we belisve, that thae suscectibility 52 vounyz
morzons is 2l lecst twics tlat of edults, und thnere is some zround Tor
cuzposing thzt the tissues of zn zdult, when growth hes ceazod, wore
readily adept theomseslves to deal with the sbsorption and elizinztion of
solsoncus coses than do the tissuea of o young person.” (7)

"o female under 45 years of age should be vermitted to hendle ery dry

Yo £ <
substance or dry couapound contoining lesd in any form where tne lead
content is in excess of 24", (8)

The Poyrsiolonicsl sction end mowicity of L:uad: M"heon lead i1a inzseted, wuch o
o it casses tnrough tac body uneboorved, and is elizinsted in the feces.
Tho groster portion of the lead thet is absorbed is coushi by the liver and
excrzted, in part, in the bile. For this ressson, lersser esounts of lcad
278 neclssary to couse poiconinz if ebrorniion is by this route, znd @
longer noriod o2 exgosure is usuclly necezosry to produce syaptcous. On
= > Py o7 T .

the other hend, when lcad is innvled, absorption takes nlace e:zcily Prom the
respiretory tresct end symptoms tend to develown more quickly. Froz the

< = < £ ' - e < h a s :‘1.\d"c- vesy A (o
soint of view of industrial poisoning, irhaletion ol leed 1s wuch =zore
fzportent than is ingestion,

/

e e - ]_ £ § ~ vy magiIinTe ame Lm 1d N N PR 1 d" - A
Lead iz a cumulative poison, Increesinz exzounts build up in the body an
eventuslly a point Is reached whore syzptoms and disebility occur.

{

Leod produces a brittleness of the red hlood cells so that they hcmoly-e
with but slight treuma; the hemoglobin is not sffected. Due to their ine-
crezsed fragility, the red cells sre destroyed more repidly in the bhody
tren normally, producing en encmia which is rerely severs. The losa of
circuleting red cells stimuletes the production of new young cells which
on cntering the blood stream, are sctsed upon by the circuleting lcsd, with
pcsultant cesguletion of thelr bascphilic matericl. fThese cells afte

cffect of lead on the whitoe blood cells, there iz no uhi;ormity 0 ooinione.
In addition to its effect on the red cells of the blood, lead produces e
damaging effoct on the orgens or tissuss with which it comes in contsct.

Mo cspecific. or characterictic lesion 1s produced. autoopsies of d=zeoths
attrivuted to lead polsoning end experimental work on enimals, have shown
pathological lesion of the kidnoys, liver, wmele goneds, nervous cysten,

blood vescels and other tissues. None of these changes, however, heve teon

found consistontly." (9)

suiteble stsining, are recognized 83 "stippled colls®, i3 ragerds the

g;% 01749
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