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LEAD TOISONING,

[Mi¥ 14 1910,

sltin without tho ail of grafling, such as has never fallen
to my lot to seo in casen treatod by xucthods other than
therapoutic immunizaiion.

To suwm up the results of my exporioncen of vaccine
therapy, 1 hwvo nob in o singlo instanco hadl ady veason to
regrel tln. application of tho mothod in question; om the
conteary, I am fully conviaced that in all casos of Jocalized
bactorial infoosion therapoutic immunization, whicl, as I
have pointed out, includos tho dotormination of tho flow
of opsonized lymph throngh ihe infocted tissuo, gives
bebter rosulls than any ather mothod.

Lastly, I would poinout ithe simplo giving of vaccines
doos not completo the troatment of every caso of localized
bacterial infoction. +Che pationt’s opsonic content may be
quite high, end yob, as I have already hinted, unless the
richly opsonizod lymplt can, and does, rezch the germa.
laden tissues, ib is practically nseless,

JTXE CLASSIFICATION OF THE SYMPIOMS
OF LEAD POIBONING.*

." By W. DOWLING PRENDERGAST, M.D., M.Ox.,
N.ALO., D.P.H.

Aryandp (Gavrier hag ennworated seventy occupations in
which the workman is subject by his occapation to load
poisoning. Wo have also to consider the [ruits of their
indusbry in tho matezinls for our common and everyday
use, all impreguated with o salb of lead. I'rom oux earliest
2go wo como in contnet with the poison. I have iz my
hend an ordinary child’s toy tea sot, which in o child of
4 years undor my caro produced lead poisoning; fhe child
sucked tho paint off it I had another case of a child of
12 montbs, who was in tho habit of sucking the lealher
govoring of its perambulator; tho leather on analysis was
found to bo imprognated with o salb of load.

Sir ‘fhomus Oliver, in his Goulstonian Lootures, cites
tho casa of nn old pentleman whoso symptoms wero of 4
puzzling nabure; he consulted a leading London physician,
who olicited thint ho was an invetorale suuil taker; tho
snufl was found to contain lead; when it was disconiinued,
the patienb soon recovored. 1o (uotes another case in
whicli the symptoms woro obacuro; bo uoticed that ihe
potiont for hier ago had very black gloasy huir, and found
that sho was accustomed to dyo it with o wash which
contained a lorge amount of lerd,

A mora remarkable series of casos occarred affecting tho
Fronch navy in 1878, whilst serving abroad. In tho firsi
instance tho symptorns wero aibvibuted to malaria; so
gravo was tho outbrcak thal the Ivonch Govornment
appointed a commission, which found that the outhreak

was due to the large amount of lead used in the paint for .

tho intornal docoration of tho warships. Since that time
only zine oxido paint is used. Tho use of tinned foods is
prohibitod as far as possible, and the distillation of
drinking watcr is no longer conductoed by lead pipes. The
health of the men has sinco then improved considorably.

In another case I will cite I saw tho patient the day
koforo he died; ho was convulsed, and showed to me
unmistakable signs of lead poisoning. I will quote his
wife's evidenco ab the inguest: .

Dr. A.'s locum fenons called on January 3rd, and told her
that her husband was suffering from typhoid, He was ireated
for typhoid from that day to bis denth., The witnoss added
that Dr. &. camo the following Sunday, aud confirmed the
dizgnosis of typhoid. Afterwards, the sanitory inspector came,
and steps were taken to rcmove him to the Bradwell Sans-
.torinmn, bui therc was wmo bed there for him., Decenasad
gradually grew sworse, end the following Tucsdny he boorrno

* insensible, and jumped ont of Led. TTo was eonvulsed from the
Tucsday pight until his death on Wednesday,

The man's organs were apalysed for me by Professor

Bedson of Dorham, with the following result:

Bottle 1. Containing kidnoys and spleen:
Total wointht of coulents ... e 3307,

otel lend presont e we, 0239 gruln
N\,
Botlle 2. Contnining brain @ . T
Toinl weight of coutents ... . . 31

B.
Total lcad present we 0.176 grain

* Rond Biofaro bl North Blatfordshive Division of the British Medienl
Assoclation.

Bottle 3. Containing liver: .
Potnl weight of contents’..
Weight of liver . e PR
Totul lord proseut Jo

41b. 3} oz.
3 1b. 9 az.
0.540 grain

In this case & gravo isjustico might bavo been dono
to tho widow, s sho rocoived £120 compensation.
I quoto these cases to ghow how obscure and diffteult
it 33 someotimes to diagnoso lead poisoning,

My experience of lead poisoning has been gathered
mainly among tho potfors of this districl. Under tha
Compensation Act any pother suffering from the ciflects.
of load is entitled to compensation, so that from a medico-
legal point of view the need of classification is obvious,

n tho poting industry the lead used is chiefly ithae
carbonato of lemd, and nlso tho silicate—the gleze heing,
composed of the silicato in whab is nown s the hard
matorial, which is ground at tho mill; the soft carbonate
is added to this. In tho dilfcrent processes of dipping,.
ware-cleaning, glostplacing, in tho mixing sheds, litho-
transfor making, in the colours used in colour dusbing,
plso in majolica painting, lead is evolved in o fine dusia
I have on xay clinical notes 403 eases of lead poisoning,

170 mgales, of the aversgo age 37.4 yoars.
235 females, of tho averags age 27.6 years.”

Qecupgtion. . N
Moles— . No, .- Percentege.
Glostplacers .. e B we - . 44, .
*  Dippora we . M .. 435 T
Colour e C T e w45
Netstated w0 c owa ! . 120 L0 0 70
Femnles— . -
Ware-olcaners we . e 89 L, 378
* Colour dusters  © ... we 86 L. 244
Dippers [ L S 9.8
Majolicn paintresses ... - . 23 . 9.4
Not statod e - e e 33 e 14.4.
Symptoms.
nlos (L70)— ;
Paralysig o we e 97 e 510 -
Totally blind,.. e bl 8 e o 23
Taxtially blind . K 3.5
Vision disturbed s Coee 17 10.0
Gastrio | trouble—colisc  and
vomiding .. w116
Tipilopsy o .. . 17.6
: .'Ihxce}ylxlu]opabhy { e 1500
Bluo lino v we  OLT
Tasanity i . .
Rhoumatoid arthritis 5.8.
Goub ... we 2.4
TFemnlaos (235)—
Paralysis .. ! X

i Cotally blind...
“so Parbially hiind )
Vision disturbed .
Gaslrie distarbanee—colie and 161

BEag
NS C

vomiting .. 6.3 *
Iipilepsy e 17,0
‘Enco?lm,]opnthy 4.9

. Blue lioo e : G0.8
' Miscarringes . . 412 -
'Insonity T Sl 25
Rheumatoid arthritis < o '3 .. 13 .
Agé.. '
. Males— o4 '
Average age for 68 cases - we 974 yearsy'
Agoe of the youngest we 36 »
Age of the oldest ... . 617 »
TFemalos— AT .
Averagoe age for 80 GRSES . ... “vee 218 years
Age of the youngest . ‘o 1B "
Age of $he oldest ... ¢ ... we B3 »
Lied. :
Maoles ... . .o . . 16 = 94 per cent,
Yemales e 4 e 1I8mG64T

'fwo main gystemseof classification may bo made. I
the ono regawl is liad to the action of lead on (1) the
Lrain and sorvous system ; (2) the sonsori-motor:
apparatus, including tho voluntary muscles ; and (3) on.
tho involuntary mauscles, including tho vasomotor system.
Tho other system, thaf which I propose {o adoptin cases.
of lead poisoning, is classified under two main heads:s
(1) Saturning mitior, and (2) Saturnina gravior.

R Esmma 2
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I. Saturning mitior wonld includo tho prodromate and
tho legser sympboms, namaoly ¢

1. Disorders of digestion, sufh o3 dyspopsia and
coustipation. .
2. Caclhwsxia.
3. SHght blue line on gums, . |
4, Blight colic, :
5. Anpomie, ospeeially in women, with accompanying
pywmplome of a minor chiarnetor,
6. Pains of an undefined chavacter in txunk and limbs,
7. Loss of appetito, and vomiting. S
8, Polyuria.
9. Slight albuminurin, .
IL Saturnina gravior would compiso : )
1. Cachexia aad cmaciation of & marked character,
2. Acute colic, prolonged. . R .
3. Totid breath. v
4. Paxnlysis of arms and limbs. )
5, Bluo line well markod.
»6, Acuto pring ir tho head,
7. Distnrbance of vision, S
8, Wremors, Crae
‘9. Suppression of urine.
10. Epileptilorm convulsions,

From 2 clinical point of viow, lead poisoning presents
two aspects: in one tho r%)oison enters daily into the
system in small doses, sand is eliminated by tho main
emunctories—the liver, tho kidnays, and the skin; in the
otber, tho kidneys aud the liver are enfeebled from the
action of the poison, and lose their eliminating funchions,
and tho poison exerts its baneful powers and produces the
mpjor symptoms, . .

Armand Gautier, in his work Le¢ cuivre b ¢ plombd,
says that o pevson may tako 100 to 300 mg. withoné
showing any acuto symptoms of lead poisoniny, bat tho
daily absorption of 8 to 20 mg. of leud will in iImo result
in o serious doteriovation of tho hoalth, Af the Chatcau
do Claremonk 13 oub of 34 people wore affoctod with lead
poisoning throuph drinking for o skort timo waber which
only contained 1 grain of lead to tho gallon. i

Again, wo havo to consider the sox and the idiosyncrasy
of tho patient. Women aro move subject to load poisoning
4hen men. - Their nervous and utorine systems show
quickly the offects of tho poison; this is shown by the
comparativo tabla: : E

Comprrative Percentage.

Maloes. ' Fonales.
“ . -1 Porcouk Dar canb.
Varalysis e e a0 e e / - 570 o0
TOLRLY Blindus v we e’ e e 28T 0T
Parllally BURA  vo  me me we e 35 03
ddyos affectedne e e w| 300 +« 140
Gastrlo disturbanee . . L6 698w
EDUODSY  ww e et we e ] 126 Cme
Encoplialopathy . sov e e 15.0 319
Moo - e we e et el 8T P 608
;;;hsam{riv.gcs e e e e e e - 41,2

Saturnine Mitior. R .

If we fako an ovdinary case of lead poisoning, wo shall
o able o sco the working outb of iho classification, An
individual in good health continues to wabsorb deily
a certoin amount of lead, either by tho skin, the respira-
tory or the digestive organs. Ie fiest complaing of a
fecling of malaise, accompanied by digestive distnrbances
and constipation. A peculiar cachexia is thon doveloped,
owing to the destructive action of the teadon the red blood
corpuscles. A sweet tasto in the mouth is dcsgubcd, and
we oy then find a slight bluo lino appesring ab iho
‘junetion of tho fecth with the gums. This is Burton's
‘bluo line. It is the mosb diagnosbic sign of lead poisoning,
and is formed by the sulphido of lead, tho lead boing
acted on by $ho sulphuretted bydrogon of tho bnosal
‘aocrotions.  Yovsonally . I think the line produced

meshaaicelly, the trituration of the food in tho mouth -

forcing thio Jead #alk into Lo interstioes botween 1ho teoth
aud the gums,  1f thero be na teoth thero is no bluo ling ;
it thore ho a marked bluo lino tho ¥ plegucs tatoudes ™ of
Gubler, tho tattooed marls ou tho buccul mucous mem-
brauo will bo observed. I hevo always found thierm proscnt
withs orosion from a decnying molar tooth, Tho line may
noti oxisé in somo caccs whore lead is not absoxbed by 1lio
woudlt; gtill, if b is not indicative of lend poisoning, it is
tho finger-post which dirccts us to tho faet that tho indi-
vidual has absorbed lead in soro form or the other. There
is no odher drug or poicon which shows this blue ling;
carbor may show o black line and copper o grecn one.

Slight colic is one of tho firab nnd most frequent sym-
ptoms complained of. 1t way originally called colien
Pictonum, a namo derived from a district in France,
where wino wag mado and sfored in carthenwarc recep-
tacles, glazed with galena, or alyuifoux—ua soft glaze, the
carliest of all glaros known to tho potter. The wino dis-
solved tho lead in the glazo, and people drinking the wino
contracled colic or intesbingl crawps. This symptom i
complainad of in snturning mitior, bu the great nerve
centres axo not involvoed,

One othor symptom which marks lead poisoning in its
carly stages is anacwmia. Lead has a very destructive
action on the red blood corpuscles. Sic Thomas O.'zer
szys: “I hinve nevor found the normal number of red
corpuscles in a lead worker Zinn says that the
hoemoglobin is decreased 50 per ceub. Oliver puts it at
45 per cent. to £0 per cent. of the normal. In a paper
lstely published by hitn, Kenneth Goadby quotes 10 cases of
lead poisoning in which tho red blood corpuscles varied in
each case from 3,768000 to 1,354,000, the normal being
about §,000,000. IHoe described & granular condition of the
red corpuscles, indicating a_destructive tendency. There
isno doubt $bat tho uneliminated lead, circulating in the
blood, has o most deleterious effect, and is deposited hero
and there in the tissucs. In women lead workers we
{ind in safurnina milior very often menorrhagia, the sym.
ptoms of & minor character boing dyspnoca and palpita.
tion. Poing of an undefined charhcter are also com-
plained of, romeiimes in tho muscles, but rmore often in the
joints. I hiave found {heso pains to be due to the smount
of uric acid circulating in the blood, for it bas been proved
that load favours tho retention of uric acid, so much so
that Sir William: Roborts hes decoribed the condition ay
ono of uratosis. :

DPolyurizn and albuminuria are amongss thoe carliest
symptoms wo havo to deal with, Lcad secms to act 2a an
oxeitant to tho kidney cells, at &irst in saturning mitior;
tho alboninurio is of & transicnt charactor, The inereass
in tho quantity of wurine is marlod, the lead being
climinated in tho urino, as can be proved by aunlysis,
Bouchard found the urine of a palient in tho ently stages
of lead poisoning to bo highly toxio on injection. o
agnin injected tho urine whes the paiicnt wos suffering
from the opileptiform convulsions of snturnina gravior,
and ho found thab it had lost this toxio propexty. Oliver
deseribes & parenohymatous nephritiy which as the

poisoning advances finally changes into an interstitial -

nephritis, Theso aro the stages of eaturnina mitior as
I would clnseily them,

Saturnina Gravicr,

If tho individual still continues to absorb lead in minuta
quantities the system becomeos more enfecbled, and the
liver and kidnoys ceaso their eliminatory functions. The
cachoxia which is charactoristic of lead poisoning then
devolope, Tho countonance nssuwes an ashen groy
colour, different from ihat scon in tho anaemin of the
ordinary or pernicious typs. Through fanlty nutrition the
emaciation is raarked.

A fuvther stnge is marked by {ho onsef of acute colic,.

the pain being sovere and prolomged, This colie, in my
opinion, is due to a perverted perisinlsis. In healih tho
poristaitic action of the intistives i of a rhythmie
character, aud goer on unnoticed. Tho intestines with
their circular and longitudinal fibres have the plexus of
Meisanor bebween them to carry oo and control this
rhythmio acliom. Writors deseribo this continuous spasm
of "tho intestinos in lead poizoninyg as in paris nearly of
tho nature of un intussuscoption. Tho sympathetic and
splanchnic centres becomo involved, with consequent
excessivo action of parts of tho intestines, without due

1
i
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correspondence of the partdcorrclased. The existence of

this dxcessive ond porverted porisbalsts Is proved by the -

faots that pressuro mitigatos the pain, and that it is

-gtopped” by full dosos of opium, which inbibits the |
poristaltic movomonts of tho intestine. Suddonly, follow- |
ing thoso acuto aftacks of colic, wo may find the pationt .

paralysed. Tho parvalysis way attack amy pari.of the

. :ﬁstem, buab it is most mavked in the forcarm, producing -

o dropped hond of lond poisoning,cansoed by the paralyais
of the extonsor muscles of the forcarm, tho supinator
longus, singular to spy, romaining inlack Whe musclos
volinin volinic and galvanic, but loge facadic, ivritability.
‘Why tho floxor musclos .rnd tho supinnbtors aro nof
attucked -by paxalysis is tho pavadox of lead poiscning.
Very ofton pavalysis’ of the Duchonne-Erb typo develops,

the deltoid and its corresponding group of muscles boing -
Tho musgeles’ of tho legs' often suffer,the lead |

attacked. 1
solocting tho extensors by preforonce. As to'whothor this
paralysis is central or poripheral; I would observe .that we
Xnow of two dogonorations of norve tissne--the Wallerian,
whovo tho contres ave involved, and tho obber,.where the
‘nxos cylindors are gttocked. Erb pnd Romal stato: thab
thodogonoration is Wallorizgn. In my opinion tho dogeneras
tion is poriphorsl, nud my ronson for making this stabo-
mont is, o fow yoars ago I solacted 50 of wy worst casoes of
load paralysis, aud sent them to Dx. Auriol Armitago, of
Wolverhampton, for electricel trcobtment, Dr. Armitago
vond the rosults in a paper to tho British Medical Associa-
tion. ' Remomboring wlhat holploss cripplos thoso patients
xvoro, the olfects of the troatinont wore marvellous: 75 por
cont. of tho puralytics wore cured, while 47 oub of ‘tho
50 wore much bonofited. Who duwation of frostmoent
vavied from thrco weoks to thres months, I do not for s
moment think that $hese honoficint results could have beon
obbainod if the confres had boen invelved, as in tabes and

“‘infentile paralyses, for example. -

The blue line.deopeny in colour, and in some cases-the
laques tatoudes of Gublor may be seen matked on the
uccal mucous mombrano. Abortion iy provalent amongst
tho marriod women, who work ng ware-cleanors, dippers,
colour dustors, or litho.tronsfor. malers, ground .layors,
majolica -paintrossos. Toond iy frequontly used in’ the
Totborios an an abortifaciont, the ovdinpry dischylon being
seenped off and usod in tho form of yills. . A pationt
T’ attondod took twonty-four of thoeso pills ak onco, with
for hior vory happy rosulls.

. M. Poul, who has investigntod this subjoch, says that
women who work in lead froquontly abork. In 123 proy-
nanoiog of-fead workers, 7% children woro born .dead..” OF
these, 64 woro abortions, 4 promature births, and 5 full
timo. -Of the 50 born alive, 20 died in the first yoar, 8 in |
the socond, 7 in the third, and oxly 14 ronchod the ago of
10 yenrs, Sie.T, Oliver also says. that Joad workers mis-
carry in muchy larger proportions than other women. Thig
has olso been my experience. Unforbunately ¥ did. not
segregato the married from the single women on my list,
bub 1 #ind I have a series of 97 abortions, ore woman
having had as mony a8 12, o

" 1 have mentioncd the destructive.achion of lead -on the

blood and its consequent interference with the ovarian, the |
uterine, and pervons functions of & woman; we can | ey
K L

thereforo casily understand its abortive powers.

"Promors axo often complained of .a8 a later symptom of
lead poisoning. - The kidneys, afior .undergoing parenchy-
matous degonorabion, mre further: atinckod; Lowman’s
copsulo becomes thickenod and laminated, tho .copillaries
in the glomeruli being distondod with' blood cells, The

colls lying botwean fho coils of capilloxrios ~undergo !

extonsive proliferation, and aro finplly destroyed with .an
oxtonsive production of connective tissne.

tha kidnoys. .

Al o post mortem sxnaninition mado with Dr. R. Aleock
on n ¢aso of chrouic lead poinoning it wos difticult fo lind
tho kidnoys; wo ovonbnally found bwo snall alrophied
organs, ono woihing 2} oz, and tho othor 2} 0z, In such

conxon bho urine is supprossed and tho gravest sympioms of

londd poisoning ousuo, onding in nouto monin, blindsoss,
epiloptiforin convulsions, and doatl,

Diuturbanco of. vision is & commor. symphowm of -lend »
poironing. "Tho oxdinary sywploms of anaomin and;
amcporrhoon being prosont, hoadacho'of a sovers dype Is:
cowplained of, and suddonly oither a partial loas of vision

i

I

A truoe inter- |
stitial nephritis iz thus produced and couses atrophy of -

(nmblyopia) or a complete loss.(amaurosis) ensues, I find,
amongst tho 235 womon in my list, 75 Lad their eycs
aflected : 18 woro totally blind, 24 partially blind, and 33
had disturbod vision, ~All theso coses might boe dingnosed
ns gulloring from optic nonvitis. I sgreo with. Lieber and
Dountsclimann that lced in tho bleod acts as an:ixritant.
and causes an incroaso of fluid in the subarschnoid spaces,
this fluid incroaso being conveyed to fho vaginal sboaths
surrounding the optic nerve, Al writors on‘loadpoisoning
—Olivor, Swanzy,. Lobor, “Doutschmang, +and-. others—
doseribo an’ gogorgomont of tho roting, the veins being
swoller and onlarged-and tho arterics contracted, finally
onding in atvophy of the disc.

ISpiloptiform convulsions gonerally mark a grove stage
of loud poisoning; thoy woro well marked in .tho man
the imguest on whom 1 quoted at tho beginning of this
papor. Laoncinating pains: in the head are complained of,
and the urine is suppressed. Theso:convalsions may be-
eithor uraemic, ox corebral due to on increass of flaid in
tho brain vontricles. .  The convulsions are!of a mixed
chexacter; the pationt is very violent, and if not restrained
may jump from his bed. - Afber lasting & fow hours, or i
others & fow days, doath ensuos.

In 1864 Garrod brought forwanrd his theory that-lead
poisoning is productive of gout; this has since thon beer
givon an accrcditcd place in' our textbools. I am nof a.
boliover in Garrod’s theory. Out of my 405 eases I find
only ¢ afflicied with gout. Ono of flieso had o family
history ‘' of- goub; tho other throe wore excessive beor
drinkers. :In the Potierios tho mole lead workers -con-
sumo laxgo quantitics of beor, no doubt on account of its
action on’ tho kidnoys nnd bowels; smong thoso men we
should tind gout, but wo do not. X Linvo never zeon a.
cago of gout in  fewnalo lead worker. I hesitated to bring
forward thoso ideas in contradiction to such an authority
28 “Gorrod without further proof, and wrote to Sir' Thomas.
Olivlrer' asking' his opinjon, and roceived: the following
roply :

Wo do nob sae goud associated with lead here, oxcept on the.
rarest ocessions 3 swhen I havo there.has generally beon a family
tandoney-to goul, but cases of ‘plurbism nro probabiy foo scate
to fnvour: tho xavelopmaent, sud itris jusb possibla, too,¥hat the
boverngo drunk by the lond workers:doos not encouraye gout ;.
and yet intthoe *Lowdou. hospitls:the assouiation of the two ie:
gnid to-be common, - Undor any circumstances gout is not.
vommon Jroro as indioatod by aliacks of painsg in thobig tos,
obo, Wo pot plenty - of *dogonorated ariorlos, ‘but from other
enuscs than gout. * My oxporicuce contlems your own 3 I cannok
rocenll o oase of gout in o fornale lead worlker.

£ e
PLUMBISM .EREATED BY THE INTERNAL
~-ADMINISTRATION OF CALCIUM
-+ PEBMANGANATE. .
> By G. ARBOUR STEPHENS, M.D.Loxp,,

BWANSLEA,

LasT yosr I -drow attontion in the Britise Bepicas
Journan to the value of calcium permanganate in the
troutment of gastritis and enteritis—that s, in inflam.
maiory conditions of .corfain parts of .the alimenbary

In the JourNaL of Maxch 12th, 1910, I pointed out the
origin of tho lead line on the gums as being dus to the
doposit of load in the form of tho solphido on a pro.
oxisting red line, which was caused by irritating particles
in tho stmosphore in which tho men worked. ‘Lhis red
line is undoubtcdly an inflamamatory eficet, as_shown by
the onlarged and .ongorged papillne on tho redge of the
gum, ond i 98 an inflammatory Jine that oceurs ab the
anferior-or upper end of the alimentary tract.

As I-found eczlcium permangenate o bo' of ivalue in
Intlammation of biher: parts’ of the- alimontary tract, E
thought it worth whilo o test whethor it would be of
value rleo with this intlawmatory line on the guros, and at
the samo time Wwith the lead line.

: CASK L.

Tho Qeat pationd bo wham 2 mdministorod the deug was ponan,
WL, agod 38, whotn 1 gy {or the tirst timo on duty 20l 1909,
At thib titne to compluined of puins 1o the avms ol legs, sod
of inability to lift-tho** rabbla* ab his work, 1lo had » marked

Jonsl” lina,' aud. thd.arb - for. potassinm sulphooynnida gave #
vory slight ronations - Iarvalysis was not prosont, but thore was |

somia, teniorposy ot\'e: the- Yowor - third of both soinbio nerves.
1
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