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sltin without tho ail of grafling, such as has never fallon
to my lot to seo in cases troatod by mucthods other than
therapoutic impmmnization.

To sum up the results of my exporionco of vaceine
therapy, I huvo nob iz o singlo inxtanco bhad nny veason to
rogrel th. wpplication of tho mothod in question; on the
contrary, I am fully conviaced thet in all cuses of localized
bactorial infootion therapoutic immunixation, whicl, as I
have pointed out, ineludos tho dotormination of the llow
of opsenized lympl through ike infocted fissuo, gives
bebter resulls than any other mothod.

Lnsbly, I would poinbonrt the simple giving of vaceines
doos not completo the troatent of every case of localized
bacteriel infection, »The pationt's opsonic content may be
quite high, end yob, a8 I have alveady hinted, unless the
richly opsonizod lympl can, and dees, reach the gerra-
leden tissues, ib is practically useless,

JUE CLASSIFICATION OF TRE SYMPIOMS
OF LEAD POIBONING.*

. By W. DOWLING PRENDERGAST, M.D., M.0x.,
M.A0,, D.P.H.

ArManp GavuTier has enuwmorated seventy occupnbions in
which the workman is subject by bis occupation to load

isoning. Wo hawe also to consider the [ruits of {heie
industry in tho mntezinls for our common and everyday
use, all impreguated with o salb of lead. Irom our carliest
Rgo wo como in contnet with tho poison. X have in my
hend an ordinnry child’s toy toa sob, which in o child of
4 years undor wy earvo produced load poisoning; the child
sucked tho paint off ik, I had another caso of a child of
12 monthsg, who was in tho habit of wncking ihe leather
covoring of its perambulator; tho leather on analysis wag
found to bo impregnated with a salb of load.

Sir ‘fhomuns Oliver, in his Qoulstonian Looburos, cites
tho casa of nn old pentleman whoso symptoms woro of u
pussling nabure; ho consulled a leading London physiciun,
who elicited thnt ho was an invetorale snufl taker; tho
saufl was found to contain lead; when it was discontinued,
the patient soon recovored. 1fo quotes another case in
whicli tho symptoums wore obscurn; ho noticed that the
pationt for her ago had very black glossy lair, end found
that sho was accustomed to dye it with o wash which
contained a large asount of lerd,

A mora remarkablo series of casos ocearred affecting tho
Froncl: navy in 1878, whilst serving abroad. In tho firs§
instancoe tho symptoms wero albributod to malaria; so
gravo was tho outbreak thab tho Froneh Govornment
appointed & commigsion, which found that thoe ouibresk

was Guo to tho large amount of load uged in the paint for .

tho intornal docoration of tho wamships, Since that time
only zine oxide paint is veod, Tho use of tinned foods is
prohibitod as far as possible, and ilhe distillation of
drinking water is no longer corductod by lead pipes. The
health of the men has since then improved considorably.

In another case 1 will cite I saw tho patient the day
keforc he dicd; ho was convulsed, and showed to mwe
.unmistakable signs of lead poisoniog. I will quote his
wife's evidenco ab the inguest: .

Dr. A.'s locum ftenons called on Jaanuary 3rd, and told her
that her husband was sufferiog from typhoid. He was trented
for typhoid from that day to his death. The witnoss added
that Dr. A. camo the following Sunday, aud confirmed the
dizgnosis of typhoid. Afterwards, the sanitary inspector came,
and steps were taken to recmove him to the Bradwell Sans-
,torium,” but there was vo bed thers for him., Decensod

, graduslly grew worse, and the following Tucsday be boosrne
ingensible, and jumped out of Led.  ITe was convulsed from the
Tuoaday night until his death on Wednesday.

The man's organg wers analysed for me by Professor

Bedeon of Durham, with the following result:

Bottle 1. Contnining kidvoys nnd spieen:
Total wointht of coulenls ... - 33 oz.
Lotal lead presont e oo, 0.259 gruin
Botile 2. Contnining bruin : . T
Polal woight of coubents .. . . 3 1b.
Total lcad present e 0176 grain
* Rond Biofore bho North Biatorduhire Division of the British Medleal
Association,

Bottle 3. Containing liver:

Tobnl weight of coutents ... 410, 33 oz.
Weightof liver ..., yoaee 3 1b. 92 az.
Totul load prosent o 0.590 grain

In this case & gravo isjustico might lavo becn donc
to tho widoew, o8 sho rocoived £120 compensation.
I quolo these coses to show how obscure and diftienlt
it 33 sometimes o diagnoso lead poisoning.

My expericnce of lead poisoning haz been gathered
mainly among tho potlors of this district. Under tha
Compensetion Aet any potber suffering from the cffocts.
of load is entitled to compensation, so that from a medico-
logal pointi of view the nced of classification is obvious,

In tho potting indusiry the lead used is chiefly tha
carbonato of lewd, and nlso the silicate—the gloze being,
composed of the silicato in what is known =as the ha
mateocial, which is ground at tho mill; the soft carbonata
is added to {this. In tho different processes of dipping,.
ware-cleaning, glostplacing, in tho mixing sheds, litho-
transfor making, in the colours used in colour Qusting,,
also in majolica painting, lead is evolved in o fine Gusd.
I have on my clinical notes 405 cases of lead poisoning,

170 males, of the averago age 37.4 yoars.
235 females, of tha average age 27.6 yeaxs.”

Qccupgtion. . /
Maoleg~— . No. - Percentage.
Glostplacers .. . e 76 we .. 44, .
Dippora e e T4 435
()okom: o e 8 4.5
Nogstatod oo+ wa ! w120 L 0 70
Femnles— . : ..
\Vure-olcaners e e 89 . 318
* olour dusters ¢ .., we B8 . 244
Dippers . - 3 . 9.8
Majolicn paintresses . - e 25 e 12:

Not statod ... e 38

IMalas (170)—

Paralysis o we U e Q1 e 5TQ
Totally blind... e b o 2.3
Taxtially blind e+ eee, B 3.5
Viaion disturbed ..+ oo 37 L. WO
Gastrio . tronble—eolis  and
vomiting .. e, s 1220 L 176
Tipilopsy, ors we § oL aw’ e 17.6
. J':ncc})lmlopat.hy v | - 1500
Bluo lino e o BT
lasanity i o .
Rhoumatoid arthriti: 5.8
Coub .. o 2.4
Temnlos (235)— :
Paralysis .. ! 30.0
i Cobally blind... (O
*~ Partinlly blind 10.2- r
Vigion disturbed o 1Y
Gaetric disturbance—colic and .
vomiting .. POTR R | 9.8
Lpilopsy e - ) 17.0- - '
Enmylm]npubhy v l4.9
. Blue lico e e 143 : 60,8
' Miscarringes . e . B 412 .
i v 25" -
13

nssnity e
Rheumatoid arthritis . .
Age.
. Males— gl

Averege oge for 68 cases

e 374 yerrsy
Agoe of the youungest 16

vee 3

Ageof the oldest ... .. 67 "
Femalos— oo o
Averags age for 80 cases . ... 21.8 years
Ao of tho youngeat . ‘o 1B "
Age of the oldest ..o 1w o B3 ”"
Lied. -
Males ... we . 16 = 8.4 per cent,
Femalea e ¢ o 1B3=647

‘I'wo main systemseof classification may bo made. I
the ono regard is liad to tho action of lead on (1) thee
Lrain and sorvous system ; (2) the sonsori-motor:
apparatus, including tho voluntary muscles ; and (3) on.
tho involuntary rauscles, including tho vasomotor system.
Tho other system, tha which I propose fo adoptin cases.
of lend poisoning, i3 clessified wnder two main beadss
(1) Saturning mitior, and (2) Saturninn gravior.
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I. Sabuwning mitior wonld includo tho prodromata and
the legser sympboms, namaely

1. Disorders of digestion, sufh o3 dyspopsis and
coustipation. .
2, Caclhisxia.
3. Slight blue linoe on gums, . P
4, Blight colic, .
5. Annowmie, ospeeially in women, with accompanying
pymploma of a minor charnctor,
6. Pains of an undefined chavaoter in trunk and limbs.
7. Lioss of appetito, and vomiting. C
8, Polyuria.
9. Slight albuminurin, .
Il Saturnina gravier weuld compiso : .
1. Cachexia and emaciation of & marked character,
3. Acute colic, prolonged. . Lo
3. Fotid breath. LR
4. Parnlysis of armg and limbs, '
5, Blue line well markod.
6, Acunto pring in tho head.
. Distnrbunee of vision. s
. Uremors, S
. Suppression of urine.
10. Epileptiform convulsions,

[faYoa g

IFrom 2 clinical point of view, lead poisoning presents
two aspects: in one tho poison enters daily into the
system in small doses, and is eliminated by tho main
esmunctories—the liver, tho kidneys, and the skin; in tho
other, tho kidneys aund the liver are enfeebled from tho
action of the poison, and lose their eliminating funciions,
and tho poison exerts its baneful powers and produces the
major symploms. . .

Armand Gautier, in Lis work Le cuivre ¢b le 231,071:1),
says that o person may tako 100 to 300 mg. withowt
showing omy aeuto symptoms of lead poisoniny, bt tho
dgily absorption of 8 to 20 mg. of lend will in fimo rosult
in o serious doteriovation of tho hoalth, At the Chateau
do Claremonk 13 oub of 34 peoplo wore affocted with lead
poisoning through drinking for o sbkort timo waber which
only contained 1 grain of lead to tho gallon. i

Again, we havo to consider the sox nnd the idiosyncrasy
of tho patient. Women are more subject to lond poisoning
4hen men, - Their nervous and uterine systems show
quickly the effects of tho poison; this is shown by the
comaparativo table: :

Comparative Percentage.

Matos. ' Fomales.
< L 7| Porcont. | Yorcous,
Varnlysis  em s awC we e / - 57.0 30.0./.
TolRlly Blindus  en  we e e e 2F 7|0 LT
Parllilly BUNA v e e we e 35 102
ddyos affecteds  be e e e 300 v 140
Guatelo diSIUIUODE0 e e ju ] - TID 68
BT Lo SoY I 3 170
Encenun.lo»nbby“ e we e i' e e 150 319
AMONNE  cae a Ler e e e 61T r 608
‘.;hscm{rin:;cs e C e e s e e - 41,2

Saturnine Mitior. .

If we fako an ovdinary case of lead poisoning, wo shall
%o able to sce the working out of tho classification, An
individual in good health continues to wabsork deily
a certoin amount of lead, either by tho skin, the respiva-
tory or the digestiva organs. e fiest complaing of a
fealing of malaize, accompanied by digestive disturbances
«and consbipation. A peculiar cachexia is thon doveloped,
owing to the destructive action of the leadon the red blood
corpuscles. A sweob tasto in the mouth is dcsgubed, and
we muy then find a slight blue lino appesring ab ibo
junetion of tho feoth with the gums. This is Burton's
bluo lino. I& is tho most diagnostic sign of load poisoning,
and is formod by tho sulphido of lead, tho load boing
acted on by tho sulphuretted bydrogon of tho buesal
‘socrotions.  Powvsonally I thinlk tho line produced
wmeshaaicelly, the trituration of the food in tho mouth

{

forcing the lead ralt into the interstioes botween 1ho teeth
aud tho guras, 1 thera bo no teoth thero is no bluo lino ;
it thore ho a marked biue live tho * plagucs tatondea” of
Gublor, tho tattooed marks on tho buccal mucous mem-
brauo will bo observed, I heve always found them prosent
witly crosion from a docaying molar tooth, Tho line may
not exis in somo catos whoro lead is not absorbed by 1lio
wmontly; still, if 16 Is not indicative of lead poisoning, it is
tho finger-post whick directs us to tho fact that tho indi-
vidual has absorbed lead in somo form or the other. There
is no obher drug or poison which shows this blue linc;
corbor may show o black line and copper o green ono.

Slight colic is one of tho firak and most frequent sym-
ptoms complained of 1% way originaliy called colicn
Pictonum, a namo derived from o districs in France,
where wino was mado and stored in carthenwaro recep-
tacles, glazed with galena, or alyuifoux—a soft glase, the
carliest of all gloros knoWwn to the pobter. Tho wino dis-
solved tho lead in tho glaze, aud people drinking the wino
contracted colic or intcstinal crawps. This symptom ix
complained of in sntorainn mitior, but the great ncrve
eentres avo not involved,

One othor symptore which marks lead poisoning in its
enrly stages 15 anaewmia. Lead has a very desteycbive
aclion on the red blood corpuscles. Sir Thomas O.'7er
says: “X have ncvor found the normal number of red
corpuscles in a lend worker” Zinn says fhat the
hoemoglobin is decreased 50 per cent. Oliver puts it at
45 per cent. to £0 per cent. of the normal. In a paper
lztely published by him, Kenneth Goadby quotes 10 cases of
lead poisoning in which tho red blood corpuscles varied in
each case feom 3,768000 to 1,334,000, tho mormal heing
about 5,000,000, He described & grasular condition of {he
red corpuseles, indicating a destructive tendency. Thers
isno doubt thab the uneliminated lead, circulating in the
blood, has & most deloterious effect, and is deposiled hicre
and there in the tissucs. In women lead workers we
{ind in safurnina milior very often menorrhagia, the sym.
ptoms of a minor charncter boing dyspnoce and palpita.
tion. Yring of an undefined character arc also com-
plained of, romelimes in tho museclos, but moro ofien in the
joints. I have found theso pains to be due to the amouns
of uric acid circulating in the blood, for it bas been proved
that lead favours the rctention of uric acid, 50 much so
that Sir William Roborts has dezoribed the condition ay
ono of uratosis. :

Polyuria asod albuminuria are amovgst tho carliess
symptoms wo havo to doal with. Lcad secms o act as an
oxcitant to tlo kidney cells, 2t first in saturnina mitior;
tho albunminuria is of & transicnt character, The inercass
in tho qunantity of urine is marlod, thoe lead being
climinated in tho urine, as can be proved by aunlysis,
Bouchard found the urine of a pabient in tho enrly stages
of lead poisoning to bo highly toxic oun injection., ke
agnin injected tho urise when the paticnt wos suffering
from the opileptiformi convulsions of saturnina gravior,
and ho found thab it had lost this toxio property.  Oliver
deseribes & parenchymeatons nephritis which ns ths

poisoning advances tinally chavges into an interstitial -

nophritis, Theso avo the siages of eaturpina mitior as
I would clnssify them, ;

Saturnina Gravicr,

If tho individual still continues to absorb lead in minute
quantities the system becomos more enfeebled, and the
liver and kidnoys ceaso their eliminatory functione, The
cachexia which is charactoristic of lead poisoning then
devolope. Tho countonsuce nssumes an ashen groy
colour, different from that scon in tho ansomin of the
ordinary or pernicious type. Through fanlby nutrition the
emaciztion is marked.

A fuvther stoge is marked by ihe onset of acute colic,.

the pain being sovere and prolonged. This colie, in my
opinion, is due to a perverted peristalsis. In healil {ho
poristaltic action of tho jotustives is of a rhytbmic
choracter, aud gook on wnnoticed. Tho intestines with
their circular and lopgitudinal fibres have the plexus of
Meisancr bebweeon them to carry on and control this
rhythmio acliom. Writors deseribo this continuous gpesm
of ‘tho intestinos in lead poizoning as in parts necarly of
tho naturo of un intussuscoption. Tho sympathetic and
splanchnic centres becomo involved, with consequent
£xXCo%3ivo m‘:hxon of parts of tho intestines, without due

i
|
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correspondence of the partdcorvclmed. The existence of

this dxcessive ond porverted poristalsts is proved by the -

faots that prossurc mitigatos the pain, and that it is

paralysed. The parvalysis may atback amy parb.of tho

o dropped hand of load poisoning,cansoed by the paralysis
of the extensor muscles of the forcurm, the supinajor
longus, singular to say, romaining inlack Tho musclos
rolain voltaie and galvanic, but lose faradic, ivritability.
‘Why the floxor muscles .mnd tho supinators anro nof
attacked by panalysis is {ho paxadox of lead poisoning,
Very ofton parvalysis’ of tho Duchenno-Erb typo dovelops,

the "deltoid and its corresponding group of muscles being |
attacked, Tho muscles of the legs often sufler,the lead

solocting tho extensors by preforence. As towhothor this
paralysis is central or poripheral, I would observo $hat wo
Xknow of two dogonorations of norve tissne—-the Wallerian,
whore tho contres ave invoived, and tho other, where the
nxos cylindors are aitacked. Erh ond Romak steto thak
tho dogonoration is Wallorian. In my opinion tho dogenerar
tion is poriphorel, nnd my yoason for making thiy stafo-
mont is, o fow yonrs ago I golecticd 50 of my worst casos of
load paralysis, aud sent thom to Dwx. Auriol Armitago, of
Wolverhampton, for eloctrical treatment. Dr. Armitago
rond tho rosults in a paper to tho British Medical Associa-
tion. Remomboring wlhat helpless eripples thoso patients
avoro, thio olfects of the treatmont wora marvellous: 75 por
cont. of tho paralytics wore cured, while 47 ouf of ‘tho
50 word much benolited. Tho duwation of treatmont
variod from threo weoks to thres months, I do not forn
moment think that tlese bonoticinl resulls could hayve beon
obbained if the conires had been involved, as in tabes and

“infantile paralyses, for example. -

The blue line.deepens in cofoux, and in some cases.the
‘plagues tatoutes of Gublor may be seen marked on the
guccu.l mucous mombrane, Abortion is provalent amongst
tho marricd women, who work ag wavs-cleanors, dippers,
colour dustors, or libho-franpfor. maliers, ground .layors,
majolica .paintrossos. Load ig frequontly uscd iw tho
Totborios as an abortifaciont, the orvdinevy disclhiylon being
soraped off and usced in ihoe form of pills.. A pationd
1 attended fook twonby-four of thego pills af once, with
for hor vory happy rosulbs.

. M. Poul, who has invostigadod this subjoch, smys thad
woman who worle in lead froquontly abort. In 123 proy-
nanoios of-load workers, 78 children woro born .doad.  Of
theso, 64 wero abortions, 4 prorasture births, snd 5 full
timo. -Of the 50 born alive, 20 died in fho fizsh
tho ‘socond, 7 in the third, and only 14 vcached the age of
10 yenrs:-, Sic. T, Oliver also says that lead workers mis-
carry in much larger proportions than othor women. Thig
has “also heen my expericnco. Unfortunaboly T &id. not
seyregato the marricd from the single womoen on my Hst,
bub 1 £nd I have g sevies of 97 abortions, one woman
baving had 28 many a5 12, A

" 1 have mentionced the destruchiva.action of lead on the

blood and its consequent interference with the ovaxion; the |
ufering, and nervous functions of s woman; we oan | Tate
i trac

thereforo easily understand its aborbive powers.

"Promors oxo often complained of .8 o later symptom of
lead poigoning. - The kidneys, afior undergoing parcnchg’r-
matous degonorniion, are furiher atincked; Lowman's
capsula hecomes hiclened and laminated, tho.capillaries
in the glomeruli being distondod with' blcod colls,” Tha

cells lying botwesn tho coils of capillexios ~undergo |

extonsive proliforation, and aro finglly destroyed with .an
oxtousive production of conneclive figsne.

tha kidnoys. . A

Al o post mortem. sxnminision juadoe with Dr. B, Aleock
on o ¢aso of chrouie kead poisouing it woe difticult to lind
tho kidnoys; wo oveninally found bwo small abrophied
orgaus, ono wolhing 2} oz, and tho obbor 23 oz,

Jonal poisoning ousuo, onding in neuto mani, blindnosy,
opiloptiforin convalstons,.and doatl,

Dinturbanco of- vinion is a commow- gymptom of .lead
poisonivg. Who ordinary sywpbomy of anzomin and
amcnorrhiooa being protonk, hoadaclic'o? a sovero dypo i
complainoed of, and suddonly oither a portial loss of vision

fx

-gtopped” by full dosos of opiwm, which inhibits  the |
poristaltic movemonts of tho intestine. Suddonly, follow- |
ing thoso acuto attacks of colic, wo may fiud the pationt |

. slylstem, but it is most mmked in the foronru, producing -
b

oar, 8 in |

A trpe infer.
stitial neplitis ig thuy produced and causes ateophy of -

In such
conson bhio wrine iy supprossod and the gravest sympioms of

),
'
'

'
{

{nmblyopia} or a complete loss.(amaxurosis) ensues, I fing,
amongsé the 235 women in my list, 75 Lad their eycs
aflected: 18 woro totally blind, 24 partislly blind, snd 33
had disturbod vision. “All thoso cates might be dingnosed
ay sulloring from optic nouvitis. I agreo with.Leber and
Doutschmann that loed in the blood acts as an :irrifant.
and causes on incroase of iluid in tho subaraclinoid spaces,
this {luid ineroago being convoyed to tho vaginml shoatbe
surrounding the optic nerves AR writors onlced:poisoning
—OQOliver, Swanzsy, Leber, “Doutschmann, +and- others—
dosexibo an’ ongoxgomont of tho rofing, the veins being
swoller and onlargedand tho arterics coniracted, finally
ondiag in ateophy of tho disc.

Iipiloptiform convulsions gonerally mark a grovo stage
of lond poisoning; they woro well marked in .tho man
the joguost on whom I quoted at tho beginning of this
papor. Lancingiing paing: in the head are complzined of,
and the urine is suppressed, Theso:convalsions may be
eithor uraemic, or cerebral due to om increase of flaid in
thoe brain vontricles. .  Tho convulsions are:of a mixed
charactor ; the pationt is very violent, and if not xestrained
may jump from bis bed. . Afbor lasting o fow hours, or io
others & fow days, donth ensuos,

In 1854 Garrod brought forward hia theory that- lead
poisoninyg is productive of goutd; this has sinco thon boers
givon an acoredifed placo in our toxtbooks. I am nota.
bolipvor in Garrod’s theory. Out of xay 405 ceses I find
only 4 alflicted with gout. -Ono of theso had o family
history ‘ of- goub; tho other throo wore oxcesgive beor
drinkers. :In the Polterics tlie male lead workers -con-
sumo laxge quantitics of beor, no doubt on account of its
action on”fho kidnoys nnd bowels; among thoss men-we
ghould #ind gout, but wo do nmob. I hnve never zeon ».
¢pgo of goub in w Lernalo lead worker. I hositated to bring
forward theso ideas in contradiction to such an-authority
a8 “Garrod without further proof, and wroto to Sir LThomas.
OhYW asking' hig opinion, and received. the following
roply :

Wo do mob sas gout gssociated with lead haere, oxcept on the.
rarest ocensions j swhen I havo there has genernlly beon 2 family
tondoney-to goul, but cuses of ‘plurnbism arc probably oo acate
to fnvour tho development, and it-is just possibla, too,thas the
bovernye drunk by the lond workers: doss not encouraye gout s
aud yot jncthe ‘Londou. hospitnls tho assouintion of the tiwo ie:
anid to-be compmon, - Undor any ciroumsinnces gout & not.
sommon hore as indicated by ailacks of peing in thobig tos,
obo. We got plonty- of *dogonorated ariorlos, ‘but-from other
enuses than gout. - My oxporicuce contirms your own : I oannos-
roenll & onse of gout in o fomaloe lead worker,

EY P
PLUMBISM .TREATED BY THE INTERNAL
~ADMINISTRATION OF CALCIUM

.+ PERMANGANATE, .
: By G. ARBIOUR STEPHENS, M.D.Loxo,,
' EWANSEA,

Luast :yoar I -dvow attontion in the Britise Blepicas
Journwan to the wvalue of calcium pormanganate in the
troatment of gastritis and enteritis—that is, in inflam-
matory couditions of .cortain parts of .the alimeniury

In the Journau of March 128k, 1910, I pointed out the
origin of the lead line on the gums as being dus to the
doposit of load in the form of tho solphidc on a pre.
oxisting red lino, which was caused by irritating particles
in the atmosphere in which the men worked. TLhis re@
line is undonbtedly an iuflammatory effoct, as shown by
the onlarged and .ongorged papillae on the -edge of the
gum, snd i is an inflammatory Jine that oceurs at the
anfiexiox-or upper end of the alimentary tract.

As I -found. calcium permavganate o bo of svalue in
Inflammation” of viher parts’ of the- rlimontary treact, E
thought ib worth whilo o test whotbor it would be of
valua rlgo with this intewmmatory line on the gums, and at
the samo tims with the lead line.

: CASR L

Tho st pationt towham 1 mdministored tho deag was aoanan,
W, I, agod 38, whom § saiw {or the tlest timo on July 20t 1909,
At thab titne ho complrined of im,ina in the arms anl legs, and
of tnability to ltft tho** rabble* at his work, 1lo had n markoed

ool ling, and. thd.-tenb - for. potassinmm sulphosysnida gave @
vory slight vonetions - Iaralysis was vot prosont, but thore was |

souia , tenidorpoess over the Yowor- third of hoth secinbic nerves.
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