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Vfor animals and man when absorbed slowly. Many times. h

malse. TFurthermore, exuerimental enimals and men may go through
all the activities of an apparently normal life without showing .
any evidence of interference with any normal function, at any tiéé
in spite of having ta ken into thoip bodies large quantities of
lead, = , _“"  :
The explan&tion of this appareht iuck df’toxicitj 1n : T
the case of rabblts is shown by ekperimental studies.én the disfri- 2

bution of lcad in}ﬁhé tissues, and the excretion of lead from the

bodye

Daba compiled from the analyses of the tissues of many

rabbits which have accumulated 1ead without'developing lead poi--'
fsoning at anyftima, show avcharacteristiu distribution of 1ead 1n




is able to take up large duantities of lend, and 1h so doing
maintains a low concentratlon throughout the entire ovody.

A study of excrotion in relation to the totﬁl load
content and the distribution of load in the tissues, shows that
thore is a continuous oxcretion, the magnitude of which 1s propor-
tional to the tobtal load contont of the animal. Furthornmoro, in
apite of a great diminmntion of thoe total lead in the body, as a
regult of prolonged and continuous oxerstlon, the distributlion of
lead in the tissues ronalns groportionall" constant, except in tho

cagse of the norvous systene. (ﬁn this tilisaue the relative concentrn-

ticn steadily increases as lead 1ls lostht from tie body.} ‘this can
oceur only g a rosult of a continual shifting of load 1a the tlg-

™

suea, .58 the exeretory organs (liver, Intestine and zidney) slve
un leud, they absord lead Lfrom the dlood, whilch belng depleted as
to its lead content, talzes up nore lead fro:m the tilssucs through
wmich 1% rasses. “The cyclo contimiues tlmg until lost of The loud
1s lost from the bodye.

Thus because of its manner of distrivution and its
continuous cxcretion lcad ls only slightly toxie, ordinarily, and
oven large amounts may fail to lnduce polisoning.

Be | Lead poisonlng, however, occurs in oxperimental anile
nals under proper condltionse It nmay cccur whon tho actual quane
tity of lead in thoe animel Lody is quite small.

Acute symptoms and death from lead poisoning occur as
the rosult of the adiinistration of a single sufiicicently large

dose, or following the frecueant repetitlon of dosca, onc of which

is not arparently injurious. slso, illness and death from lead
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poisoning may occur at a time in which no lead is being administored
or absorbed. vhen thig latter cccurs there 1s always some contribue
tory factor. Ansesthesla, starvation, difficult parturition, Iintere
current acute infection, or experimental administration of aecids,
alkalles, and nmany neubtral salts, may precipltate an attack of 1lie
ness and perhaps death as a result of lead polsoning.

ilo matter how the poilsoning is induced certain come
mon facts are secne The rate of exerstlon of lead is high, the
blood content is high, and there is a striliing variation in the
distrivution of lead in the flssues Trom that found in tho leaded
ut symptomless animal,.

These facts lead to the following conclusions, Pole
soning is »roduced when the lead coacentratian In thoe blood 1s high.
i:h concentration in the blood may be prbduced in any oneo of three
wayse Lead may ve absorbed into the blood from the outslde atb a
nore rapld rate than 1t can be distributed into the tissucse 0Op,
in spiée of the rate of absorption sufficiently slow o allow dise
trivution, the total oquantiby takgn in nay be such as eventually
to bring about a high concentration in all the tilseues, including
the blood. Obviously in both of these cases excretlon doés not
zeep pace with absorption, and 1f-ex§reti0n be lupalred for any roae

son, poisoning wlll bo hastoned. Finally, lead may be pourecd cub

of the tissues iInto the blood; so to speck, as a recoult of wme changes

“in the tissnes themselves.

The data indicate that the tigsues most casily sube
joet to change in this directlion are the llver and lidneys. She
skeleton talkes nart in the process but spnarcntly at a slower rate,

ihe central nervous system, on the other hand, shows a decided ten-

~ " - P e A 2222w .
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The wvariety of the conditlons which may precipliate
acute noisoning in the rabbit during a period of complete frecdom
froam absorption compels a search for some mechanism conmon to all
wheroby lead may be brought out of the tissues into the L1lood. Such
a searech brings us to thoe recognition of the slimilarity of behavior
of lead In the %issucs as compared with that of the lead-protein cone
nounds under laboratory conditionse. In the prescnce of certaln prow-

lead 1s bound, 80 o spealk, cnd 1s only very slizhtly soluble,
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the w»nrcscnt O¢(ﬁciﬂa, allzalies and neutral salts, however, the
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eavy mmetal protein precipitates are secen o resolve and to Troa the
eavy metal from 1ts “ﬂl ibively insoluble and 1little diffusible shatc.
it is difTlcult Lo conceive of any othor combination
of thwe ecavy mebal in tho tissues vwhich uzay be affected Dy so nany
varliablese on this basglis the nfTuencc of parturition, ccubto ine
Poetion, Tatizue and other tynes of 1llness writh tholr atitendant
increased producticn and decreased olimination of acids, together
with administered acids, alzalles and maeny neutral calts may all

Do readlily understvood. Thus becoming freely diffsible and mobile

4ds

n the body lead may be expectod to enbter the bLlood stroan In high
concentration and to be carried into tlssucs such os the contral
nervous system which ars highly susceptible o injury, as woll ag
to be cxmereted at a greatly increased rate.

| Further covidonceo of the probable correctness of ithis
interpretation 1is offcred by the relative efficacy of tho salis in
nroducing the above effectse Thoge salts wvhleh aro most effcctive
in resolving heavy metale-proteln precipitates are seen to be mond
offeoetive in bringing abvout changes In distribution of lecad in tho

tlgoues, and in nrowmoting excretlon. Thus the ammonium salts {(includ-
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ing the carbonate) and certain salts of potassium as the lodide

and sulphocyanate are striliingly offective in bcth.v

-

. Coe A consideration of clinical facts as 0ll as indircet

svidence gained by studies on exerction of load in man indicate the
great 1iklihood that the distribution and excretion of load in man
are influenced by the same set of factors ds have DLeen observed

in the case of rabbitse Direct proof is difficult 1f not imposslie
ble to obtain because of the necessity of obtaining human tlssues
for anal cils uader conditlons which do not allow of the influcnce of
acute lilness and disease on the antg-morten distribution of lead.

Concluding on the basls of the lIndirect cvidence that
the facts as regards lead distribution in man are as observed in
tho rabbit, the principles on which the treatment of lead ?oisonn
ing should be based are capable of simple ctateunent,.

{1)s Persoms, without symptoms, bub lmown L0 cone
tain large cuantities of load must e regarded ag potentlal cases
of lead poisoning. The wnormal distribution of lead in thelr tise
sues should not be dlsturbed, except as they are kept under the
closest observatlon, and slow elimination of lead should be maine
tained over a long period of bime, during ﬁhich further absorptlon
is prevented. Ihtercurrent infections are especlally to be feared,
and 1n the event of ﬁhei? occurrence cvery offort should bs made
to prevent the dovelonment of the starvation orAintoxication aclad
accummlation which so frecuently results.

The use of eapeclally efficaclous methods of
lecad elinminabtion is fraught with grave dangz2r to the subjcct exe
ecept under the most careful observation, and, in gencral, it 1s

advisable to use nmaterials which oroduce thelir effoet slowlve
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(2). The-patient with lead polsoning 1s already
suffering as a rosult of abnormal distribution of lead. In his
case every effort must be made to restore the normal relations

of lead dlstribution. ie should not be trecated for greator olinmie

natlion of lead. Careful observatlion will usually sorve to indicate '

why his symptoms are presents. 3Several possibilltilies present thene
selves, bubt the most important and more frequently effcetive means

of producing a subsidence of symptoms ls to neutralize the acld ine-

toxlcation which 1s usuaclly present by proper cuantitics of alkaline

8altae

After the disappearaance of the symptoma of active

noisoning the cagse of this man is in »no wise difforent {rom that

B faial )

of tho group dilscussed previouslye
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