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PREFACE.

In the issue of the Rritish Medical Journal for
November B4th, 1900, there appears a remarkable
paper by Dr. Raynclds of Manchester, drawing
attention to the unusual prevalence of Peripheral
Neuriti's in Manchester at that time, and pointing
out the presence of Arsenic in the beer drunk by the
patients, as the probabls cause thereof. :2; some
time previous to this in myown practioce, whioh s
situated in a town largely supplied by Manchester
beer, I had been puzzled by a series of cases of
apparently inexplicablas Paripheral Neuritis, and at
onoce saw the ¥ost likely solution of the difficulty
in the cause assigned by Dr. Reynolds.

¥rom that time I determined to carafully
study and olosely investigate all such oages whioh
might, present themselves %o me, and owing to the
large and interesting nusbar of cases I bave bean
priveleged to see, I hav.bbonn led to adopt thiws as
the subject of the Tollowing thesis.

Although the publication of Br. Reynolds®
Papar caused great exeitement and constarnation
amongst the beer drinking seoction of the pudlis,
yot there are on record sscounts of siwilar epidemios,
Marthélemy reports an epidesic of arsenical poisoning
at Bydres caused by a wine warchant, who poured a
solution of arsenio into his wine caske in mistake.
The same obsarver thinks thet the outbreak in 16e8-89,

on the banks of the Beine cau'inc the loss of w.m

lives was also dué to the wine having been contaminat
with Arsenio.
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Again Nielsén records some previous ocutbreaks of

arsenioal poisoning.
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SHAPTER 1.

SHORT HISTORY OF THE EPIDENIC AND METROSS
OF INVEPTIGATION.
&hort Nistory of the Nmidemif.
- DPuring the autumn of
lasts year an unusual nusbar of pasients shewing
signs of Peripheral Neuritis attended a¢ the
hospitals of Manchester and district. Associated
with She Peripheral Reuritis ware othar sysptoss
which ocould not be attributed %o aloohol. All
the patimnts 30 suffaring ware baer drinkers, and
the conclusion was arrived at, that tha ®apidemic®
was due o some toxic agent in the beer. M.

Reynolds first drew the st;ton‘bion_ of the mrofession

to the fact that the toxic agent was araenie. Ne
obtained semples of the bear whieh his patienge
had been in the habit of drinkimg, and found em
anslysis, distincot evidence of the Iresense of
arsenioc. Ne at once reported this faet %o the

Medical Offioarsof Nealth for Medchestar and Palford,

¥ho got sany sasples of hear, mot of wiiioch oontained

Arsenio in more or less quantitVies. Pinve thehn,
®any hundreds of ocawes of padienty suffering from"
arseniocal poisoning have been reported, the great
mMjority of which have heen limited to ianceshire 2
Cheshire,

‘The arsenionted beers were the oheap

"

varietiaes, viz., the ®Pourpeany® end "Wixpenny® ales,

and the mblic houses retailing these ales were
SuPpliad by cartain brewers. ™ese dbrewere ware
compuniocated wiwiand all the substances used in

the preparation of this beer werea tested, with the



(9
result, that arsenic was found in the saccharine
matter. This saccharine matter had been supplied
t,0 these breweries by one firm of sugar makers,
who used sulphuric acid in its yreparetion. The
sulphuric acid was proved % ocontain arsenic, having
bean made frosi arsenical prxites.

€5 . .. .. A

®he following mode was
adophed in the examinadion, eto., of Vha Oasest=-

l. Nistory of present illndss, including
spacial enquiries as %o amount of beer oconsumed
daily, and as to Wie souree of such bear.

§. Present ocondition, inoluding examination
of patiends.

8. Frogress of the casesn.

& The cbhtaining of & sagpléd of \he Dear, if
possible, uUsuslly consuamd &Y the Puatieuln, and a
subsegquent anlysis of the sapd.

8. #n two cssds, one in Which ke Pigmentation
of She skin was vary sarked, and ancther shewing
Ais%inet osdasis of Ghe fads, § took phckogrephs.

%n all §] cnees vare inwestigeted, sa
accoumt of waich § will now give.
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CHAPTER B,

DETAILED ACCOUNT OF THE CANES.

CANR 1. ®. §., aged ‘, sale, labourer,
consulted me on Novesber fsah, complaining of
nuabness and pain in She feed and hands.
W. fn June he noticed
that his feet weare &qnda& and were sweating
excassively. One mcnth later his finger's and hands
began to tingle, and he suffared from tha feeling
of %pina and neadles® and numbness in the feet.
This numbness graduslly extended up the legs to the

knees. At times he axperjienced shooting mpains in the

calves. %e also noticall that he was unabla to
pick up small things with his fingears or %o do
such operations as but.t,on_iu his O0lothas ebve.
Towards the end of feptegher his afea dagen LoPrun®-
also his nose. e saye thad 8¢ this time ® he

. oaught, & oold in his head® whioh bas lasSed uneil
now. e painful condition of his Test gradually
gov worse till he was umble to follow Ris agplopeen
Por some weeks puet Ris skin bas agsuled 3 darkiysh
colour which has gradually deepenad. e has not
suffared from sug gestrio disturbamos dayond slight
nauses and loss of PpPetite. $n July he weighed
M stonen 16 1bs. Js e & Dear Arinker - mavar
Soushing spirite - sonsusing § or 10 pints 2 day
and genarslly sore st e week ends. Wis favourite
drink is ®fourpsany sle? |

W The patient walkad into the

room &8 if his feet were sore and his gait was
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somewhat jerky sugzesting slight ataxia. ' The face
is that of an alcoholic, with eyes very puffy and
watery (Vide plate 1.) - so0 watery that tears drop
on his cheeks. fhe oconjuncotival mucous mesirane
is injested. PEigsauiadichs The arsenicel
pigmemiagion {s most SArked, Sore or less all over
Bis body, with the egvepbions of She scles of his
feat and the pales of his hands. It is & dsky
hrownish Go)ouring of the skin -~ a bromsing. @&
vary nogtewopthy feature of the pigsentation is
She presemoe of nusarous small rounded whise
unpigmented patohes varying in size frow 4 to § of an
inoh. fhese white patches are seen best in places
whare the swrounding o olouring is despeat, bY
Treagson of the conirsss. Me pigaantetion varies
in intensity, being more sarksd in pilases whiech are

1iable 40 Sressurs. $he feoe is slightly doloured.
6u \he neok, over the shoulders (whare Whe Urasas

would geEe- press), inside the apes, in Whe axillary
regions, over Wbe loide, in ¥he groins and round
tha genitals She pigeentaliion is deePiot 18 tint.
The nipples snd the areclie are very Ak, aad oa
looking closely 1into plesel oovared wilh Wiy 18 is
sean Shat round the Wiy folliclss ar'e Aark spoAs.
No pigmentation is chearved on Say EuSous seghrane,
Shough the seft pafete and ot Bharyalt heve & red
tongesbed sppasrente. Msides Shie genarel drensing
of ke skin (hare aye hare sad Lhare large Japules
end pustulas. Be cospleins of great irritasioa of

the SKiR, wnioh 1s worst in Vhe deeply Pigmented

Aress. The skin of the palgar aud plantar surfedces |

| 8
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very thick and horny (Keratosis) and is peeling off.
The desquamation is very noticeable in the grooves
of the fingers. The fingars praesent, a swollen
appearancs, because not only i{s the skin of the
palmar surfaces thigiened but also thas of She
dorsal, eepecially round she joints. he bhands,
feet and lege are dathed in perspiration whioh gives
%o She skin a glistening agpearsance. ™he parspiratiocn
hes & very foul ssell. Wa sars he does not feel
the harad resistanse of the ground, But isaginss he
is walking on something sofS. Theres {s complate
anocestheasia Below the knees, and the sensation of
touch is defective above the knes} dus gradually
improves towayds the groimm whare the satisadion is
normal. Ne axperientes great pain on daep Pressure
over the celf and anterier sntibial suscles {Mysigis).
Ra complaing of neuralgic Paiae 13 his lagh, mhré
egpadially baliinii She inbarnal ghlleoli and ‘sagv his
lags got otnily Sired. There i & SEOndendy Vo
*fooredrop® aBd the knae jarks are Jresent Sbhough
‘Téable. e zensetion ay Wis Sipe of the Fiagesrs
is sush diminishel and likewise WAl of the palses.
8% 18 notited Ahed Ns {9 combinuelly rvibing Whd
Lipe of Ghe fingars with he Shug. Be ieo uasdle
% pick up saall artiolah, and with Qiffieuldy bolds
& 0P. Rusular power is levsalied, She graap deing
sonewhat Feshln. The slightent aegtion mroduces
sissular Wwdémor. fu Whis sase Share 15 not seen
Suoh anssular wasting, WMough the sussular power
is tapaired a8 shewn b7 the Landescy Ao ®Foopedrops
and the fesble hand greasp.
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The heart is not enlarged; the sounds are
weakened but purae. The pulse i3 68 per minute and
is soft and regular.

The tonsils, uvula and pharyni are injected.
e speaks rashar Biskily but sags his thros® is not
®scre.®

Phe tongue is coated With & silvery fur and
She digestive orgass are good.

he urine is scanty smcunting o sbous 3
ounsces in She B¢ hours. There iy no albuman oxr
sugar. #his urine was testad for arssni® by Bainsc
tes$ but no trass ocould be Tound.

Bo weighe 11 stones § 1de. (Nov, @Oh).

fwo pints of beer obtained for his congumplion
were given %o me and § got dis$incs evidenocs of the
presencé of arsenio., This patisnt besage an inmate
of Crewa Cobtage Sospital on Nowmber §PWR, and
during his stAy there was no rise of Sempasetura.
Eocssday, Pevesbar @th. The patdient stegdily
improves. s bas been kaph in bed simse sastipeion.

The face 24111 retains the gwollen gpearences &m
to @ less axtent. THe eFes do mod weep., e

sensadion of touoch i STRduAlly returning %o hin
legs. A wreany desquamatioca {s pealing of? his
whole body, he okin of Whe hande and of Gke foud
Soming off in large shreds. #n intangely ixritable
Papuler aruplion appeared or he BaLX of V\be Mands
whioch disappenred aftar three days by o soaly
desquamation. Whs furse reports AN during his
814¢8 ha frequently starss up with s frightened
expreassion and when asked the reason, he replied;
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"that he had had a bad dream.” This occurred
during several nights after his admission.

January 88nd, Bteady improvement is evident.

He can now feel the bedclothes touch his legs, and
his hands impwrove as well in this reepecd. ¥The
swollan, painful, and parsPpiring scondiSions of his
‘nands and faef are gredually disappearing. $here
is s8il] some regains of She pigsentation.
Dbruasy B8h, Ne was dissharged Soday from
the hospital almost cured. Be. howaver, shill
complains of slight pain and sendarndss in the goles
of his feet. Ne weighs M stones 5 lbs.

4. 8. 3., mle, sged ¢F, foremmn Tileeouttar,
consulted me on Novesbar @9th, complaining of the
sensadion of ®pins and nesdles® in hie Teeld and of
greas irritation of the skin,

Ristary af scesssd Sllssms,. 0 Mag he notioed that
he got aaeily Sired shough his work wae light, snd
tha his feat got hob and Mender, Gegcming raw in
placses. Tis he attributad 40 his Sooke ankk o the
heand. New doots produdad oo iggeovenand. m
(Su1y) he axparienced mmlmese in Ate faet WhidR
extended uPp ¢o tha oalval, and Aleo bingling in his
toes and Tinger Vips. fMboul WRis Wie & Bulls
Appeared on Whe indarmal salleclwn of %he right foot,
WRiok %00k & Very long Vime %o Beml. Bwring
Ootobar Wromging of She skin With eonsiteredle
irritetion made 183 Appearanse « £irst on the neek
Shen on the lowar abdoman snd innet aspests of the
thighas. fhout Whe same $imes be caught ®a cold in
Ais head® wmking his eyes and nose %o ®run.® Phare
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is no history of sickneas or diarrhoea, ncd did
he suffer from a sore throat. He has lost 18 1lbs
in weight since August.

Be is & vary moderate beer drinkar, taking
only one glass for dinmer sand the same quantity for
suppar, with am ocoasionsl glass. Ne is supplied
direot from a brewery. Sasples of this dear
shaved \he presence of arsenio.

Reasent condition, The face is slightly
Pigaented and the ayes glisten. Re complaing of
slight, photophobia. THe skin of the body, exceptirx
the palmar and planSar surfaces, Presenss marked
bronzing whose Sind 18 deepest round She neok, in
the axillae, om &he. inner surfaces of %ha upper
arms, round the genitals, in the mroine, hahind the
buttoocks and in the poplitesl surfases. §In thesd
places thare is s frfuresecus GPMed dawguamlion.
The faet and legs glisten with swead. @a She solas
of the feat and %0 a2 lese axteant on 4he palss, a
distinot well dagaronded erytbems is esenmy. and
preszure om theza PArts produses pain. On She
flezor surfaces of the %oas and fingers the skin
18 Mhiok, rough, and is peeling off. $he Vingling
nd nushness abends over She flagor end extenyce
‘surfuses oruonmontonlmmwemq
Pelsk. $hese sansaliens ars 3)so fele im the Peet.
Bocp pres:zure on the aaneled of Ve lags mroduces
Sene pALR.  Thers is not much Euesuler wsiing
\hough mobor power is ispeired.

fhere is no evideave of & blue line on dhe

fums cor of constipesion, or of SWP sign of leaq
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poisoning, which might have bean present, because
his ocoupation 2as a3 file-cutter necassitates
working with lead.

Progress, This patient improved quiockly
and on January 4th was nearly well. Pigaantation
had alsost disapreared with Vhe fine 4dasquamation.
The tingling and nusbneis has altcgethar disappeared
and his weight inevesses. 'The only somplaint he
saken is of She Genderneds of thé soles of his faet.

. 0., mle, aged §§, oclark, sav me on November
fS8Ah. Bs oorplained of :a. durning pain in, and
aexcassiva g@eating of his Teed.
WW e firsy notided a
puffiness round the eyas vith lasrymation aboud
the middle of Septeadary, and Aboul $he same Vise he
suffered from tendernens of tha feel G0CCENNALed
with & burning sensetion ana aBOURsive svenling.

Be at rirst thought SRis wag due %0 Vhe Aot wesbhar
but. thase eonditions deing maintained during She
6oldar weather, he sought Sedicsl adviee.

$e says e ocoossiomally -u-ﬂ-ni She
fealing of "pins and aeedles® (a Ahe fesd 304 Aige
of the fingerh. Tare it ™ ancssthesia. Do M
loet MIT & stome (n waighd einoe dulp. Thare akisgs
no history of stomeehis distumxbeamss, Sut he suffered
from & sore bhroas in Auguss.

he matiant drinks very 1iVtle Beer, only
half & pint S0 supper with an ocsssiomml glags.
Ris supply of bear is obtained from the same publie
house whioh was patronised By ospe ],

Pregent condition. The ayes ire puffy and




(1)
glistening. The tongue is coveared with a silvery
Tur. Trhe only places where the bronzing is seen
are, round the neck, inner sides of the thighs and
zenital region, but the bronging even in those
regions is very slight. fhe skin of the hands is
rough and thiock. The scles a8d inner suxrfaces of
the fead are covared with an erytheshtous bHlushing,
and hare, thare axists gread Yendarnesid on Wressure
Brytnroselalgin). # burning sensation in the
socles is coaplained of « ag wel]l as the fesdling of his
lags geiting easily Vired. The feed and lege are
moist wich swiat,

This is & vary mild oase which sey be
axplained by the ssall asount of beer consumed, but
the condition of tha ayds, the pigmentetion of She
skin, the wel] marked erytulxrodelalgis in ke fadh,.
and the sigme of compending neauridin, sake %he
diagnosis of arsenionl pofsening indisputable.

Erostass, ¥n one sonlh Be wes ParTetlly well
The bronsing diseppesred with desquammlion. fhe skin
of the fead also desquammted. The Wrtrceslalgis
had entirely gons.

w

4. M., Mnln, agel 49, TiVt.ar, 28% me o0
Besemhar Soh. e coaplained of dingling and Murning
in hie feet.

Biakotx of Nessch Bllaghs, PFinve Augues
Re bas not been well. We found he was fadigued long
bafore his dey®s work was finished. The loss of
strenglh has besn inoressing gredually. In Baphesber
he first relt She tingling in he Soes and the
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gsensation of burning in his soles, which latter
sympton was much azzravated when he was in bed.
These symptoms were accompanied with profuse
sweating limited o the lower ektremities. Blisters
apreared on the unders surfaces of the toés. Later
on he complained of nusbness in the solas. Coine
cident withi %he appanrande of the above srapiosh
the ayes began 4o sesrsd and ®run® ana pigsemtasion
of the skin sccompanied wikh greas itohing appsarel
BOore oxr less ovex the whole body.

Be drinks beer odbtained from the sama sourts
of supply as the mpatient descrided in cases 1 and §.
Ba says he drinks %"two or Mhree pints 3 day.®

Preaseng gondition, The ~yes are swollez and
watery, the conjunctivae being injeoteldl. fhe face
is slightly pigmantsd. The pignentiadion 1s seen
over the whole body. floumd Ahe Waist Shers ik &
wall marked Wrosd bend of pigment sbout tires inches
wide, due to the pragsure of ’-xs whieh be wears.
The pigmantasion is despest reund the nddk, bahjind
She Buttooks, in the groins and oA the inher sides
of the thighs. ¥The areolse and nipples of sae
breast are vary decply pigmented snd the Mair
Tollicles are micked out €8 ek spolly. As in
Oase 1 small white patohes of wipigmested skin give
S nothled spoaazance 4o tire bodg. e skin s
beginning %o desquamste with 3 fine Wany Pesling.

e palws are UmMizuslly B0ist and hewe the
8kin 1is thiok, red and very tendey. Similarly

the soles alsa shevw sigm of erythrommlalgis e

knee jerks and the suparficial reflexes are present.
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He has the feeling of ¥pins and needles™ in the

s8oles and ‘slight numbness.
The tongue b8 coated, but no history of

‘stomAachic disturbance exists. Thé other organs
are normml. .

Exogress, drmuary M.  As in the other
oases the corsumpsion of bear was stopped. The
irritasion of the skin gradually lessensd and the
6kin estfoliated with a fina desquamation. Pha band
of pigments round his waist is less Aiseinot and large
shreds of skin are coming off here. Theare still
are preyeat sose tingling and burning in the soles.
The eyus give lasiz Wroudle now.

Janvary BPAR. The tingling has altogether
disappeared but his feet remain temdasr.

M. C.op Toim1d, aged 8 yeary, Scnsulted se
on Novesber SPAB, SBout NuEBDESS of Abe feet &nd
legs with inoressing loss of strength.

Bladarx of Pressas Bllages, Pince fugust
she han suffaxrad froa a Burning feeling in the faey
51 lags and from 2 fesling of ®piny and needlns.®
e Srning hes alweyy beem mush worse when she is
in bad. Ber fingas Aleo, Singled and becrse
Dulbed. Phe saps that whan sewing ®the nsedle kecps
:x;’pzu out of her fingers.® Bhe Mas not notioced
PArioulerly any pigmentadion of She skin.

Phe i3 » bear Arinker dut § was unable to
808 aay iase of \ne quantity consummd.

Pegent, condition. Phe face is awollem and
8lightly pigmented and the ayes aré watery. e




(15)

pigmentation is observed to be specially marked
on places liable to pressure. The conditions classed
as Brythromelalgia are present in the faeet. She
is very anaemid and the pulse is soft and rapid.
The haart sounds are weak but free from murmurs.
The throcat shews no rsdneas. Nusbness and tingling
are pregsent in the fingers and sisilar conditions
afisd {n She feed. Mralgia is Present in the calf
and anberior Lidial muscles. In the hand the
Intarcssel and Mductar Indicis are greatly wsaged
&3 Are also She axfensor muscles of She Torearm.
¥he mussles of the lags are also much asrophied.
oot drop® is vary mronounced and motor paresis
of the muscles of She legs also. She says that
®her sleep is distanbed with terridla dreasig . ®

EQaxoas. Decesder Jath. The skin of the
chest. abdomtn end back, is mealing off in lapge
flakes lsaving She new siin unfiguented. e
Singling has left the fingars and faed Bud She
féeling of nusbnens 3111 1s presemd. She
STFUbrcmelaleie 0ondivion of She feet is suon
LEproved shough they s8ill are ténder. . There is
no'mpanoadod’mw&mwunor
She leg and w2e missuler Vssues genmrully are beéing
FQired repialy witk a consequent tuprovesent of
Shd aober powar. e Reantt 1§ smoh esWronger. Bhe
4088 R0t nov sufter from palpteation ana @yspmosa
o1 aerdion. Rury sleep is milw.

:ign or srmptom
¥hioh formerly axisted, are present. @he seing
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strength quickly and her anaemia is much improved. |

A. C., male, aged 4¥, timekecper, s3aw me on |
Novembaer £9th, complaining of ®"Enflamsstion of the
eyss® and irriwesion of the skin. .

Shabekk of Pesyeot fliness. We relates that
his ayas have u‘oubledﬁ?nee July, and tbAat he has
a¥so salfearasd fror a watery disocharge from the nose.
Puring Baptawber his skin became coloured, first on
tha neck and ohest, than on the abdomep and thighs,
and sithsaquentdy all over the body. Tha colouring
of tbhe Wedp Skin was aasociated with intense itching.
About the same btime, he experienced a singling
sensasion in the tips of the fingers and in his feet,
agccompanied with exodasive sweabting of theze parts.
T™here is no history of sicknass er of disrrhoesa. Re
uame&riamwmtmmmllﬂ
* 4% e faon in very
ocadagRtoue aaﬂ m syes surfussd. s pigwenisdion
is faund all ovar the body excepting tha palms and
selam, And it 12 darker round the neek, in the proine,
roul the ganitals and bulkind tbe Butocks. §
ey dasqualibion ¥Ry Be sean, the scales coming
off ficap the darker pisces bming largmr.  The skin
of e gulem axd soles is shick and rough, snd there
19 SFEReEk & wall deseontel red Slushisg on Sha
inir aide st sclee of Whe Peed.  Bayond the btingli

HOX% 48 e sty of she fiugura and in his faet, thare
b RO sempory disturdmncés.  OSharwise he enjoys

Bogkess. Decesbar §Dth.  The skin Jupds off
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quickly and the tingling has disappeared. The eyes,
however, are still watery and red.

February 8th. The patient is quite
racovered. His akin has desquamated and his eyes

i

'S

give him no more trouble beyond being liable to water
when exposed to the wind.

J. 8., mmle, aged 58, painter. I saw this
patient on December 4th,: when he complained of the
sensadioris of "pins and needles™ in his feet and

hands, ®"running at the eyes,” and great irritation

of the skin.

History of Present Iliuess. e first
noticed the swdllen and watery condition of his eyes
about the middle of October, followed in about a
month by the appearance of a hronzing of the skin
which wis accompanied with great itchiness. $This
bronzing appeared firat on the neck and the chest,
then on the legs, and gradually spread over the
entire body with the exception of the palms and 30188
Parly in Novambar he experienced the tingling in the
fingers, which extanded into tha hands. Re sufferaed
Trom a similar sensation in the soles and this was
assodiated with a burning pain and sweating.

Towards the end of Ootober he suffered from
sickness and diarrhoea, which lasted more or less for
four weeks.

®e drinks 4 to 5 pints of *Fourpenny ale"
omi 2y

ant Condition. The face is oedematous

Pnd the eyes much swollen and inflamed. Thera is
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excessive lacrymation - the tears dropping om to his:
cheeks. | -
" The pigmentation (vide -plates £ andf) in
this -case ie most marked. It extends over the
whole body, being 1nf,en81fied round the neck in the
axillaé, in the groins, on &ha in:.er sides of the
thighs, round the genitals and in the popliteal
regious. . The areolaé and,nipples are specially
dark and minute dark spots wark out the hair folliclés.
™he rounded, white, unpigmented, or less pPigmented
paf.choa, of from 7‘?.!1 to i of an inch in diameter
are very noticeabls,. giving the skin a mottled
appearance. On the neck and chest a branny
desquamation is sesan. The patient complains of
intense irritation, particularly in those placaes
where the pigment is deepast, in tint. The
accompanying'photographs {plates 8 and #) taken by
flash light, illustrate the appearences deoribsd
above. The skin of the hands is rough and is
pseling offt the loosening tkiﬁ is seen exfoliating
in the furrows of the fingers and palss. The skin
on the extensor surfaces of the phalangeal joints
is very thick, so that the joints appear like knobs.
The palss are very mbist and preasent 8 red blush.
Me complains of tingling and numbne®s in the fingers.

The feet, also, are moist and the red
blushing is seésn on the soles, and it axtends on to
the inier side of the foot. This erythematous
appearance is distinetly demsrcated from the rést of
the skin of the feet. e has great tendernass in
his feet, with the sensations of burning and of “pins
and needlss.® The burning pain is much worse when
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he is in bed. Neuralgié p;ins shoot down his leas
and behind the internal malleoli. ~When the muscleq
of the calves are grasped he shouts with pain %
(My2lgia). There is hardly any muscular wasting
or loss of motor power in the limhs. ' The knee
jerks are present.

There is no blue line on the gums and the |
tongue is coated with a silvery fur.

A ausky redness axtends over the soft palate
and uvula. Bis voice is husky and he has a short
hacking cough. Lungs and heart are absolutely
norﬁal- |

Urine, sp. zr. 1.080, no deposit, albumen
Oor SUgAaI.

Progresg. January 1l8th. The skin is
rapidly desquamating though there is still 3 great
deal of pigmentation especially about his loins;
the itchiness ia almost gone. The skin of the
hands and feet has lost the roughened, and thiokened|
appearance but, he still suffers from excessive
perapiration. He still complaing of the burning
pairs in his feet when in bed, but the tingling
senaation has almost Adisampesred.

G. C., male, aged 58, clark, Ias'aoen by
me on December Bth. He complainsd of tingling
and nuabness in his fest and fingeys.

ALOLY Ecaasnt 2l Towards the
end of kujust his ayes ét&rtﬁd to "run* and became
swollen and irritable. Ha then sufferad from

nagal oatarrh. About one month later he Tirst

Telt the tingling and numbness in the scles of his
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f eat, which also became very tender and moist.
Later on, the sams sensations were felt in his
fingers and palms. He has not noticed any
discolouration of his skin but has complained of
8 light, irritation. Re bag not sufferad from
ANy gastro=intestingl distardance or sora throat.

Bis bas bean in the hakid of drinking ¢ or
8 pinta of bear a day. ,

W Me ayas are pufry
and wmtery. There is slight bronsing on tha
lowar abdomsn, in dhe groins, on the inner surfaces
of the thigits and ‘lﬁhind the butéocks and in thesae
places a fine ranny desquamlion i$ noticed.  The
skin of the bands aad of the Yeal have a rough,
thickened sppearancae. Be complains of dingling
and nusbness in the finger $igh and in She scles
of the fect. The superficial reflales are prasent,
&8 are also the kmnde jarks. Phaprs iy a0
ispairsent of sobar powey.

The tongue is contad. A1) other crgens
are aoxrsal. -

Excarsng, Jounry @M. She Bkin bes
Row its norsal appenrence, vith the excepdion of thalt
of the innar uide of the thighiny WRich is fresly
desquamiiting. Whe ejes aze such ldes swollem and
valery, sad the ocnly sesscry disturbence he now
complains of, is slight Singling and sumbness in
She finger Sipe and in the soles of the Paet.

A. C., Temlé, aged 88, and wife of previocuj
patient. ¥ rirst saw this patient on Pacesber @ta,
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when she complained of numbness and of the-sensatioﬁ

of tingling in the hands and feet.

Histcry cof Praesaent Illnaess. Bince August

she has suffered from tingling in the hands and
feat, together with numbness and loss of power.
These cconditions have gradually bacome woXse.
About the same date har ayes began 40 troubls her,.
and her skin hecame bronsed. $his bronzing
appearsd frist round the neck and 1t was accompanied
with intense irritation. ¥he numbness and loss of
powar have gradually increased in severity, so that
i% became almost impossible %o do much in the way
of house work or nsedlework. About, the beginning
of Novembar the skin began to dssquajtf.é. on the
chaest,, abdomen and lags.

Bt is Aifficult to get from this Patient
much ides &8 to the amount of beer econsumed. Phe
doaes admit being & beer drinkar and getding it frow
2 house whose bear has been mroved Lo comtain
Arsanio.

Bxsasch Conditiofs e f20e is swollan and
the ayes pufry and suffused. ™e pigmentedion 1s

re or less spraad over ths body, axcepting tha
Mmimr and plantar surfefel. P4 is most marked
in ths Rypognasric and Pnguinal regions. e
Bkin i» desquamating fréely cver \he chest, where
large shreds are cowing off. J is oWsarved that
ke ekin over t¢he Wreas®e 13 desquassling in auch
hr‘.w siirads han elgewhere. @he complaing of
grest idohiness of tha skin. e skin of the hands

And feet, is thiock and mois% and is paeling off.
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fhe suffers from the sensation of tingling in the

fingers and in the feet and from neuralgic pains
in the soles. Anossthesia exists over the scles,.

and to a less extent over the dorsi and part way
up the legs. Deep pressure, however, in the
regions of the Anterior Tibials and of the calves
produces pain. e nee jarks are diminished.
Tha sgaciation of the muscles of the armm {especial
the axtensors), hamdy (the Intarossei and Abductor
$ndicis) and of the musclas of the 1@. is most
marked) and thaxre is & corresponding losd of power.
Spoot Arop” 1s very Aistinot and the hand grasp
veary feddla. Phe also complaing of nuabness in
the fingers and she is umble §c button har Arass
or to 1ift swell artiocles.

Ker 2916 is somevhat ataxiec.

Thare is no sore throat and Whe tongue is
coatad with white fur.

e haart is not anlarged and Vhe scunds
are fedbla though pure.

fhe mental rfunctbicns are somewhas dullad
and the face Mas & stupid exireshion. Phe
complaine of loss of pepery.

Eosxdags, Snuary WA, The skin bas
desquasaied a1l over tWhe body and Vhere is very
11%t0%1e of Ghe pigaentation %o Be sean. Phe still
Surfa’s from the nushmess and Aingling in the
Tingars and fast ani from She neuralgioc mpaink.

Myalgis is aleo etil] mpresent. ™e pusocular stroan

is less markead and the sotexr paresis has ismsrovaed.

1y
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J. M., male, aged 61, labourer, complained
ot great weaknass in the legs and "rheumatism," on.
Decamber 12th.

History of Prasent. Illness, Ee has

-

noticed that since July he has gzradually been losi
strength. About. this time his ayes became
irriAable and watary. {mter on, he had the
fealing of ®pimg and needles® in hiw feet. Ne
aigrdssed 10 as & feeling of hawing walked on
nettlss bare-footed. T™is seansation wms MuociateF
wish » burning pain in the socles of his feet. He
attributed this to fheusatien: My and by, nusbness
in the scleg Oame on and gradually extended up his
lags. Sis lags became very weak, often bending
under him after walking short distances. Losa

of appesite aAnd worning sickness have woubled him
for some weakn. e does noA know when Whe
pigeentation appaarad on his skin, bub says his
skin has beent darker in colour for some \ime.
About She bagimning of Noveghar he becams shoxrt

of Srenth "hen wmlking upsteirs and he suffered
from pelpitadion and feintness. @ fortaight
1a%er his abdomen bagan %o swell,

T|is pationt ariaks § pints of beer &
aapy and ore st e weak-ands. fle nevar tastes
spirive.

fia ws adeitted %0 the Cottage RMospital
on Decesbar oA,

Exeasnt Cpudisiog. Yesond a glisteaing
of the ayes and & slight Sxownish pigmentation of
the eye~lids nothing unusuml onm be noticed {n
his face. The pigmentation covars the body and
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is most marked round the neck, in the axillas, on
the buttocks, and in the Inguinal and Popliteal
regions. The whole skin is giving off a fine
branny desquamation, and he says the irritation
i8 most troublesome when in bed. The areolae and

nipples are very dark and the hair follicles are

picked out as dark spots. 1
Upper Limbs.  The skin of the palms is thickened ¥
and has a red blush. That over the phalangeal '
joints is very thick and rough mmking the fingers
contrast very much with the otherwise emaciated
condition of the hand. The finger nails are

dried and shrivelled, and the finger ends clubbed.
Atrophy with a corresponding loss of power of the
muscles of‘the handa and arms, especially the
Intercasal, Abductor Indicis and Rwtensors (producing
wrist drop) is very marked and it gives the skin a
wrinkled, shrivelled appearance.

The hand grasp is most féeble.

He suffers from tingling and numbness in
the fingers, palms and foresxrms, and frow neuralgic
pains in the forearss. Desp pressure over the
muscles of the forearm mroduces pain.

Lovar Lisbs. The skin of the solas of the .feat
has the appearance known as Rrythromelalgia. The
nusocles of the lower limle, also, are much emacisted
and the lods of motor power is great.

*Foot-drop™ is quite distinot and slight
Tesistanse can quite overcome attempts at flexion
and extansion of the foot.

¥n the right, foot, thare is complete
&noesthesia on the plantar surfaces including the
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toesg, and partial over the dorsum extendinz to
about two inchegs above the ankles. |
In the left foot, the sensation of touch

is better than in the right, there being partial.
logs over the whole foot and complate only on the

under surfaces of the toes.

The knee jerks are lost. He complains

of 'spjooting pains behind the internal malleoli
&hd of pai®m on deep pressure over the Anterior
Pibial and calf musclaes.

Fhorax. The llirigs are normel.

The apex beat of the heart may be sean and
felt in the 5th intercostal space and about half an
inch outside the nipple line. On percussion the
heart is shewn to be enlarged - the left border
being nearly one inch outside the nipple lins,
making the transverse measurement, Q} inches.

The heart sounds are weak, especially
the first sound. At the apex may also be heard a
soft systolic murmur. . |
Abdomen. ﬁae liver is enlarged measuring 5 inches
in the line of the nippls and #4 inches in the
mesial line. It is tender to palpation.

, The abdomen is considerably enlarged with
Ascites, measuring $§ inoches round the broadest
part.

e urine is scanty, specifis gravity,
1'ORfi, some deposit of red urates, no albumen, nor
Bugar. A sample of this urine was tested for

arsenic but no tpmge was found.

Progresg, February lst. His main
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complaint is of the painful condition of his feet
and legs. There is no improvement in the condition%
of his heart, liver, or any diminution of the ascite?
There is very little pigmentation left. The

muscles of his legs and arms are much firmwr and
ther'e is less emaciation in the limbs. This 1is
due to systematic mAassage and passive movements.
The knee jerks are reappearing. ﬁe was discharged
from the hospital slightly improved.

March 8th. The patient is very much

better. The heart is stronger and the systolic E
murpur has gone, The agscites has entirely ;
disappeared and the livexr much reduced in size. i
He is, however, much emaciated but says he is gettiné
‘stronger.

a. P., male, 47 years, blacksmith, saw mé
on the Tth of December complaining of tingling in
the fingars and feet.

History of Proaent Ilingas, - Ab the
beginning of October he first falt tingling and
nusbness in his fingers, and later -on, in his hinds
and feet. Wor somé weeks his eyes have béen watery.
About the same time the skin bacame colourad; The
colour appeared firat on the neck and subsequently
on the chest, abdomen and legs. Puring the lasd
two months he has had occasional attacks of sickness
and disrrhoea. He has been losing flesh and
strength. He drinks beer at the rate of one and a

Balf pints a day.

Eregent Condition, The eyes glisten and

are pufrfy, The pigmentation my be seen more or
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less over the whole body, excepting the palms and i
soles. It is very marked round the neck, and on
the upper portion of chest. It shades off towards
the epigastriui and increases in depth towards the
hypogastrium. The areolae of the breasts are
deeply pigmented. In the groins and round the
ganitals it 1s vary deep. Besgides the bronzing
over the back there are many papules. Hers and
thera is seen a branny desquamation. The skin of
the hands and fingers is thick and rough and in
the palmar surfaces it is peeling off.

The feet shew the same conditions, but the
skin of the so0les 18 coveraed with a red blushing.
The hands, arms, Teet and legs are moist with
perspiration.

He complains of the sensations of tingling
and burning in his feet and fingexr's, and also of
numbness in the same plscou;

The knee jerks are weak. There is some
loss of muscular tigsue in the arms, hands and legs
and a corresponding loss of motor power,

The heart is enlarged but this condition
has existed for some yasrs and is the rasult of
Chronic Bronohitis.

m &my sth. The eyes are less
suffuged and the pigmentation bas almost disappearaed.
He still complains of the tingling in the finger tips
and in hig feet, and also of the burning pain. The
knes jerks are stronger, and the paresis has altogeths
gone.

r




‘bean losing flesh rapidly and his legs have become

‘Whioh disappears on pressures and returns quickly
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R. J., male, aged 48, labourer, complained

on December 7Tth, of great muscular wealkness and of @

gwelling of the abdomen.

History of Present Illness, In August he

first experienced tingling and numbness in his finger
tips. THis feet also had the same feeling of
tingling but no numbness or tendernesas. At the
beginning of October he suffered from an acutesore
throat which has troubled him ever since. He has

very weak. At this time his breathing became
quick and short and he was subject to attacks of
faintness. About the first week in November his
abdomen began to swell.

He says he is in the habit of drinking a
“few pints® of "fourpenny ale” daily.

ent Co ion. The face is much

emaciated and is pigmentad under the eyes, which
Rlisten with moisture. The bronzing is leas
general than in most of the other ocagses, but on
the anterior and outer surfaces of the thighs, thera
is a large pm¥ch of pilgment which ;radually ‘shades
Off at the edges to the normal colour of the skin.
The small white unpigmented patches are scattered
over this bronsged area. The areolae of the Sraasts
Are deeply pigmented. On the chest a papular
STuption causes much irritation. The skin of the

palms and soles has a distinct erythematous blush

whan the pragsurs is removed. The finger nails

Are curved and grooved. There is nuéh general

smaciation of the whole body and this is most
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evident in the muscles of the arms, the Interossei

muscles of the hands and in the muscles of the legs.?

Paresis of the Fxtenscr muscles of the arm, ;
producing "wrist-drop” and in those of the legs, | |
producing "foot-drop” is present. 8light resistancf
can quite overcome such movements as extension of ]
the wrist, and extension and flexion of the kneeg %
and foot. i
In the fingers and feet he feels the sensatiobs
of tingling and numbness. Myalgia is present and |
he complairs of neuralgic pains in his legs. The

|
|
s
knee jerKs are absent. ' i

The tongue is coated with a silvery fur and ;
the -appstite is poor. There has been no complaint {
of sickness oﬁ of diarrhoea. |

Over the soft palate, uvula, and tonsils,

t here is a dusky redness with patches of a much
duskier hue. He hss a ‘'short haoking cough. The
heart is enlarged, the left border of the cardiac
dulness being one inch to the laft of the niprle
line, making the transverse measuremnet 4§ inches.
The 'sounds are very weak, especially the first, with
which is a slight roughness.

The pulse is one of low tension and beats 118
per winute when he is lying down and 180 per minute
when he sits up, shewing not only a weak heart but
an irritable orne.

The lungs are normal.

The abdomen is much distended with fluid
(Ascites}, measuring 88 inches round the broadest
part. The liver 1s enlarged and tender - the measur%—

ments being 5 inches in the nipple line and #} inches
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in the mesial lina. ‘
ogress. January 8th. The large patch |
of pigment on his thigh has disappeared with the |
desquamation. He takes his food well and sleeps wgll.

The muscles of thé arms and legs are getting firmer
and the interosseal spaces are filling up. There
is less paresis and the knee jerks are reappearing.
The heart is stronger - the pulse beating 100 per
minute. The abdomen now measures ¥4 inches.

Fabruary 10th. The skin of the hands and
feat, i8 much swmoother but is still rather moist.
The sensory disturbances have wholly disappeared from
the fingers but not from the toes. .

The atrophy of the muscles is being rapidly
repaired and his legs do not tire on slight axertion,
The knee jerks are now present though somewhat
Teeble. The ascites has gone and the liver has
lost its tenderness and is much reduced in size,
measuring 4 inches in the nipple line.

The heart sounds are much stronger, the
pulse beating 90 per minute. He can go upstairs
without suffering from dyspnoea and palpitation.

G. B., male, aged 40, gas stoker, consulted
me on December 10th, about an eruption on his face.

Hiatary of Present Xllness., For ten

weeks he has suffered from tenderness of the soles
of his feet asmociated with tingling and numbness.
Iater on , the same ssnsations were felt in the
Tingers. Gradually the mumbnedd affected the hands.
He also suffered from pains in the legs on walking
which darted from the ankles to0 the calves. In
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about the same length of time his eyes have been
inflamed and watery, and his face has been covered

'
i

with pimples. He has nct noticed much discoloura-
tion of the skin thcugh he has complained of ibchine+s.
He drinks about 5 or 6 pints of "Fourpenny Ale" per !
diem, which amount i8 considerably increased on ‘
Baturdays, 10 to 18 pints being consumed on that day

Engngn&_ggndiﬁlgnL The face is oedematous
and te covered with an erythematous rash with an
eruption of large papules, some of which have gone
on to a pustular stage. The eyas are puffy and
glistening - the conjunctivae being inflamed.
Photophobia is present.

Pigmentation is only sean on the buttocks
and lower abdomen, in which latter position are
seen numerous small white patches. Many papulas
are scattered over the back.

Ryythromelalgia is present in the palms and
‘80leB8.

Tingling and numbness is limited to the
P2lmar surface of the two texminal phalanges of all
the fingers. , |

There is no lpss of iuscular tissue eithear in
the hands or legs. The knes jJerks are rathar weaak -
and the plantar reflax is prasant.

The tongue is coated and the throat has a
congeated appesrance.

Beosrwes. Decamber 80th. This patient’s
conlition does not improve. Phis mAy be accounted
for by his pg?aisting in drinking beer %0 axcess.

B. 8., male, aged 54, farm labourer, complainad
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on December 4th of burning and of a feeling of “pind

and needles” in his feet.

Hiatory of Present Illrneas, g8ince the

middle of Beptember he has felt the tingling in
the hands and feet, which becams very t,andexr, hot
and sweaty. About the same time the eyes became
inflamed and watery and he suffered from nasal,
discharge. Puring the last fértnight, these
conditions have become much aggravated. He also
suffered fronm shooting pains darting from the heels
%o the calves. About the middle of September a
pigmentation appeared on his neck, and then on his
logs.

There is no history of gastro~intestinal
disturbance.

This patient gets a small barrsl of beer
direct from a brawery and says he takes about i}
pints a day. Samplés of this baeer were testaed
for Arsenic by Reinsoh’s Pest and typioal arsanioal
orystals were obtainaed in the reduotion tube.

Ireseut Condition, The eyes are inflamed
8ad watery. The pigmentation, whioch is seen on the
whole of the body, is most marked in placds which are
liable to pressure. On each lag about three inches
below the knae is a band, 14 inches broad, of dark
pPigment. Thias is due to the pressure of gartars.

The hands and fast, shew tha usual. rough .
tondition of the skin - the skin of the knucklas
being muoh thiokenad.

T™he tingling and numbness is felt mosd in
the fingers and in the scles of tha Teaat. The feat

340
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sweat excessively and muscular pain on deep préssuref
is present. j

Plantar reflekxes and knee jerks are presenté

There is no atrophy or paresis. 3

Progreas. January 10th. The skin is I
desquamating and the deeply pigmented bands below
the knees have almost disappeared. The eyes have |
completely recovered. He still complains of
tingling in the soles of the feet, and of a burning
pain ;n the same place.

February 12th. There is no trace of
pigmentation and the only symptoms he now complains

ttenderness of the feet.

S. 8., female, aged 50, wife of thé patient
described as case 14, saw me on December 1l4th. 8he
also complained of tingling in the fingers and feet.

History of Pregent Klinegs, From the
last month she has suffered from the sensations of
tingling and nustbhness in the fingers and feeat,
agsoociated with much sweating. Twe weeks baefore

these symptoms appeared, she had a persistent “cold

in the head”™ producing nasal discharge and lacrymati¢n.

These ®8t1ll axist.
fihe drinks the same beexr as her husband,

but only takes one glass t0 dinnar and another to
suppar, 1.8., about one pint daily.

Exssent Condition. Peyond the suffused |
|
condition of the eyes, and the tingling and numbness |

in the fingers and feet, there is little slse to
record. Pigmentation is altogether absent,. but the
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~ of the skin was assoociated with an intense itchiness|

pPresgure. The areoclae of the breasts are very
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hands and feet shew the cénditions ktnown as
Frythromelalgia in a very mild form. ]

Progress, January 10th. The eyes are less, suf
suffused and the tingling and numbness are only

|
l
felt at intervals. l
|

J. C., manle, aged B85, fitter, came to me on
Pecamber r‘hh complaining of a discolouraticn of the
akin.

History of Present Illnegg. About three
weeks ago his illness began with inflammation of
the eyes, and histskin slowly assumed a brown

colour which gradually deepened. This colouring

One week ago he felt slight tingling and numbness

in the finger tips. Two days ago he suffered from
a 4ore throat. Tor some time his appetite has been
poor and he has experienced increasing loss of
strength and energy. There has Been no sickness

or diarrhosa.

Be drinks about two glasses of stout daily -
and the stout is supplied by a firm of brewers, whose
baer is known to be contaminated with arsenic.

Breaent Condition, The face is oedematous

and deeply pigmented and the eyes are swollen, red

and watery. Nagal catarrh is present. |
The skin of the whole body is pigmented, and

there is a deeper pigmentation in places liable to

dark, and there is a deposit of very dark pigment

round each hair follicle. There is not much bronziﬁg
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of the legs, but here the skin has begun to
desquamate. i

The skin of the palms is not coloured, but |
is thickened and rough and peeling off in shreds. i
The dorsal as well as the palmar skin is thickaned,!
and this is especially the case over the knuckles ;
and phalangeal joints. Bimilar appearances exist E
in the faabt. |

There is slight tingling and numbness in
the finger tips, but no such sensations are present
in the feet, which, however, sweat very much and
get painfully hot when in bed.

The tongue is coated with a white fur, and
he complains of a Yeeling of discomfort in the
epigastrium which is tender on palpation. The
Tongils, 8oft Palate, Uvula and Posterior Pharynx
are much oongestaed and relaxed. His voioce is
husky and he has a hacking cough.

Progregs. January 6th. The ayes are
much less red and watery and the ocedema of the
Tace has gone down. The akin is desquamating
freely. Tingling and numbness are still felt in
the fingeps.

Jd. J., male, aged 41, labourer, came to R®
ot December 10th, and complained of the feeling of
®*pins and needles™ in his feet and handa.

Blatoxy of Present Iliness. One month ago

his eyes bocsqb red, irritable and watery. He

Tirst felt the tingl ' -
tingling in his faeet and hands eight

days ago. He has not seen any pigmentajion or
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desquamation, though the skin was red and itching
three weeks ago. He has had several at-acks of sickness
and disrrhoea during the last month.
He drinks three or four pints daily and

patronizes two public houses, only one ®f which :
has been selling arsenicated beer.

Pregent Condjtion. The eyes are watery, tHe
conjunctivae being injected. No distinct pigmenta{
tion can be seen anywhere. The skin of the hands |
and feet is red and very tender. Tingling and ;
numbness are felt in the Tingers and hands, - the |
tingling gbing up to the aelbows. The same §
sensations are felt, in the feet, together with greaq
tendernesas and much perspiration. Be sufters rroti
shooting pains in the legs. E

There is no emaciation but he complairs
of his legs baecoming easily tired. The knee jerks
are present.

The tomgue is furred andphe complains of a
feeling of siCkness.

Progress, January 20th. The tingling
and numbness are'still present in the fingers and
Teeat. The ayes glisten and exposure to wind
Produces profise lacrymation. He is much better in

g2eneral health and has resumed work.

T. 'c, m&l&. aeed. 41;, labmm." saw me on
Decembar 10th. He complainsd of “pins and needles"
in his feet, more especially the right foot.

Ristory of Present Illnegs. The eyes have

been watery for three or four months. Three months
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ago he noticed a colouration of his skin round
the neck and on the inside of the thighs. This
pigmentation was accompanied with itching and was {
followed by a fine desquamation four weeks later. !

Tor over two months he has felt tingling in his i
feet, which became veary tender.

This patientg dfinks two bettles of porter
daily. The porter is supplied by one of the
breweries known to be producing arsenicated beer.

Pregent Conditjon. The face is somewhat
swollena and the'ejés glisten. The only pigmenta-
tion to be meen takes the form of numerous small,.
brown patches (%4th to $ of an inch in diameter),
like freckles, on both legs. The palmaxr skin is
thickened and is desquamating.

There is no evidence of sensory disturbance
in the, hands but in the feet the sensations of
“pins and needles” and of numbness are felt. The
Teet are tender and very moist.

. Beyond the silvery coating of his tongue
and loss of appetite there are no gastro-intestinal
symptoxs.

Frogreas, January 1l4th. The eyes still
2listem and he still suffergs from the sensory
disturbances in the feet, but to a lésa extent,.

The brown patohds have disappeared from the legs.
The skin of the hands and feet has desquamated.

February 10th. This patient, has almost
recovered only complaining of slight tingling,: ‘
now and again, in his feet.
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19. E. T., male, aged 43, fitter. I saw this

patient on December 30th, when he complained of :
running from the eyes and of tingling and numbness l

in his fingers and feet. i

History of Present Jllnegs. The eyes have
troubled him for two months and about the same

|

time a “rash" appeared on his neck which gradually |
extended over the body. This *radh“ was aocompani#d
by intense itoching. l

|
* One week ago he suffered from an attack l
of diarrhoea, but no sickness. |

I

|

He drinks two or three pints of beer a day.

Present Condition.. The face is oedematous

and pigmented and the eyes red and watery. The
pigmentation is slight over the body and the legs
are quite free from it.

The hands and feet produce the usual
characters of Erythromelalgia. There is not any
muscle waste or any e&s loss of motor power. The
sensations of tingling and numbness, he feels in
the Tingers and soles of the feet. He also’dﬁfter#
from a hot burning pain in the feet and much
sweating. Neuralgic pains shoot up the back o?f
his legs, but there is no sifgcular pain on deep
prasaure.

The tongue is furred and there is loss of
appatite.

Erogress, January 88th. The skin has
begun to desquamate. The eyes are less watery

but, the sensory disturbances in the hands and feat

still persist.




SARE 8],

(89) f
J. S., male, aged 42, stoker,. complained on

January 4th of diarrhoea and running of the eyes.

History of Present Illness, The eyes

have been more or less troublesome since July, 1900,

and he has suffered from numerous attacks oY

diarrhoea but never any sickness. He has naver E
seen any pigmentation of his skin, nor beyond i
numbness and tingling in the fingars has he ever
suffered from any nervous sywptoms. %
He drinks beer at the rate of one or two %

|

pints a day, which has been proved to be arsenicatedr

Prepent Condition. This patient suffers |
from conjunctivitis, with lacrymation and photophobi%.

On the sides of the chest and on the buttock%,
brownish pigmentation may be seen and also desquama-]
tion. The skin of the hands and feet is thickened |
and peeling off. Hyperidiosis of the feet and
legs is present.

He complains of tingling and numbness in the
fingers.

The tongue is ccated with a silvery fur.

Progresg, Tebruary 8th. The condition of
the eyes is very much improved. He does not now
have any tingling or numbness in the fingers and the
skin of the hands and feet has completely desquamated.

J. M., male, aged 58, blacksmith, consulted me
on February 18th, regarding tingling and numbness in
the soles of k& the feet.

Wistory of Present Illnsss. About the

beginning of October he was much troubled about the

Condition of the ayes, which ware much inflamed,
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irritable and watery. At this time he became an :
out-patient of an Fye Hospital, where treatment

for six weeks did not seem to do any good. Some
time later the fingers began to swell 'so that he

had difficulty in closing his hands. Subsequently
the sensation of ®"pins and needles™ and of numbness
appeared in the fingers and in the palms. Coincid-
ent,ly with thess, his feet became so tender that he

was compalled to wear boots two sizes #mm larger

than usual. Pollowing on this tenderness came
tingling, numbness and a burning pain. He does not

know whether his skin was pigmented or not, but his

skin began to "scale" about the beginning of
December and he was able to peel large shreds off
his hands and feet.

Before the end of November (the commencement
of the beer scare in this district) he had been in
the habit of drinking not less than two or three
pints a day, but since then he has abstained totally
from beer, but occasionally takes a little whiskey.

EIE!SE&-QQEﬂlﬁlﬂga The aeyes are watery.
There is no sign of any pigmentation - nor of
desquamation.

The palms and soles still retain a red
blush and he complaing of tingling and numbness in
the fingers and feet, which are sweaty. Tendarness,
also, is complained of in the soles.

Progress, Pebruary $#th. The ayes still
gliasten. The tingling and numbness have completely |
disappeared from the fingers and feet, but the feet

remain tender.
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CHAPTFR 8.

THF MOST NOTEWORTHY FEATURFS OF THE 3
CASES, THF DIFWERFNTIAL DIAGNOSIS AND TRFATMENT.|

l
|
l
|

1. T Be Con .

|

All the cases were regular beer

i
drinkers, with the exception of cases 16 and 18, |
‘ |

who drank stout and porter respectively. The !

stout and porter were supplied by the same brewers !
who suppliad the impure beers. i

In three cases it was impossible to arrive
at any approximate amount of the beer oconsumed,
and of these thrée, two were females. In the |
other cases I can fairly well rely on the aocuracy
of the amount stated.

Of the remaining 18 cases, 9 drank not
more than 8 pints, 4 drank between 8 and § pints,.
and & drank over 8§ pints a day. 0f course, one

must always allow for a greater consumption of beer
at the week-ends.

Table shewing amount of baeer taken per day#

. T ) ]
Not more | 8 to ) over § ) quantity |Total,
than B pints pints ' pints not known

ot 4 5 3 21

3 Includes the pa tients who drank porter an
stout.

The source of the beer has béen traced

d
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t,0 three breweries. These three breweries had |
the supply of gzlucose which was common to the
Manchester and Salford breweries, whose beers were
contaminated with arsenic.
The number of the patients who drank the

!
|
1
beer étc., of the diffarent breweries is shewn in !

the following tabls. i

A

Brewery A Brewery'E Brewery C.

113X X 8

¥0one patient drank beer supplied by both |
breweries A and B. |
2. (Jeneral ADpearances.

All the ocases shewed more or less
the heavy, swollen appearance of the race, with the
same suffused, watery condition of the eyes. The
conjunctivitis varied much. In some cases it was
very severe and attended with lacrysation and
photophobia. Iﬁ one or two cases the lacrymation *as
so profuse that tears dropped continually on to

the cheeks (Vide cases 1 and ¥). In the less sev
cages and in those iho were recovering, a glisteni
of the conjunctivaé was avident.

An "alcoholic look™ was not generally
present. The aspsct of the face of oase 1 would,
however, be described as typiocally alcoholié. (Vide
platé 1),

One patiant (case 9) had a stupid appearancs

suggesting dulness of the mental faculties.




(43)
General emaciation was marked in some of the cases.
(Vide cases 10 and 18). |
5. The Skin and Appendagos.

(1) Pigmentation was present in
all the cases (excapt in cases 15, 18 and 21) to |
a greater or leas axtent and was the most distinctipé
fTeature of the cases. It consisted of a “browningr
or "bronzing™ of the skin, and thé depth of the
disdolouration $®ually varied with the severity of i
the ocasé. |

The distribution of the pigment in each
cagse also varied in different regions of the body.

Those places liable to pressure were much wore

deeply pigmented than others, e.g., the skin round
the neck, in the axillae, on the inner ‘surfaces of
the upper arms, on the loins, in the groins, round
the genftals and on the buttocks. Buch articles
as braces, belts and garters produced deép
pigmentation on the places where they exerocised
greater pressure. Thus, in Case 4 thare was a
broad band round the waist caused by a belt, and in
Case 14 a band of pigment round the legs, below the
knees, was caused by the pressure of garters. The
deép pigmentation gradually shaded off to a lessear
degree in the other parts. In such places as arae
normally pigmented, e.g., the araoclae of the breasts
the genitalas and anus the skin was extremely dark in
colour. In places where there is hair, the hair
Tollicles could easily be #een bt the dark spot of
pigwent round thes.

The distribution of the pigment in each

place was also uneven. Many cagses shewed numerous
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little white patches in the midst of the pigmentatian,
where there was little or no pigment. These ;
patchés varied fromAth to $ of an inch in diamgter{
They are well shewn in the accompanying photographsj
of the skin of Case ¥, (Vide plates £ and 8).

The Arsenical pigmentation resembles that
of Addison’s Disease, but in these cases no

colouration was seen on any #mucous membranse.

(8) BErythromelalgzia., This condition was

in most of the cases very well marked. It

consiasted of a bright red, erythematous *blushing”
on the soles and palms, associated with great
tenderness on pressure, and with ak burning pain

which was aggravated when the patient was in bed.

The blushing disappeared on pressure and quickly
returned when the pressure was removed. The red
surface was well demarcated from the surrounding
skin.

(8) Papules and Pustules, "ere present in
a few cases and these lesions were generally very
irritablas. In Case 1% the papular eruption on the
face was the chief complaint. '

(4) Itohiness of she fkin, This irritation

where the pigmentation was deepest, there the
irritation of the skin was most troublesoxnis.

(5) Keratosis, was séen in most of the
cases on the hands and feet. In most, the palmar
and plantar skin became very thick and rough, and
in some there was also a similar condition. of the
d orsal surfaces of the fingers. This was aspecially
noticed in the skin over the phalangeal joints,
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giving these joints a knob-like appearanca.

(6) Desquamation occurred in all cases,
which had pigmentation of the skin. In most casesi
the skin peeled off as a fine branny désquamation,,;
but in some it came off in shreds. The desquamati%n
wag very noticeable on the palms and soles, Wwhere |

!

it started to exfoliate in the grocves.
(7) BHyperidrosis. Increased secretion

of the sweat glands was a common cause of complaint}
1
|
|
|

This Hyperidrosis was usually confined to the legs !
and armk. In several cases beads of sweat could

be seen on the legs. The sweat had rather a foul |
|

| odour.
(8) The Nailg, were in some cases hard

and brittle and the surface became roughened and
© grooved. (Vide cases 10 and 18).
| 4. Ihe Nervous BVstel.

(1) Motor Disturbance,
Only in the worst cases

did impairment of the muscular power oociir. Most
of the patients complained of having been more
easily fatigued than usual and some that on
& walk¥ng short distances their legs becams quite
tired. The loss of motor power varied from this

| Teeling of getting easily tired, to complete
|  paralysis of the muscles.

The legs were most often affacted
but in those cases which shewed paralysis of the

musclaes of the leg, thare was also more or less

the same condition in the upper limbs. Of the

lower limb, the muscles of the lower leg were

usually affected and “foot-drop™ was very noticeable
usually affected and “foot-drop™
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in some cases. (Vide cases £ 1, 5, 9, 10, and 12).

In the upper limbs the extensoxr's were more usually
impaired producing "drop-wrist.” (Vide cases 9 and ho).
The small. muscles of the hands and fingers were

commronly involved.
(2) Begeory Disturbances.

Sensory disturbances
of more or less severity were present in all the
cases. The chief complaint of the patient was of
such sensations as tingling, numbness, feelings of |
®pins and needles," of burning,. of tenderness in
the soles and of shooting pains in legs.

Anoesthesia was very pronounced in Case 1.
There was a loss of the sensation of touch in
several other oases. (Vide Case 9).

Myalgia was pressent in the more sevare
cases, i.e.,. in those cases where there was ‘some
motor impairment. In Case 1, however, where there
was hardly any loss of muscular powsr this symptoms
was preseant. In these cases the patientis shouted
with pain when the calves were grasped.

Frythromelalgis has béen mentioned under
the lesions of the skin,. though it is rather a
combination of a sensory and trophic disturbance with
a cutaneous manifestation. This condition ocdocurred
on the palms but was much:more pronounced on the
soles. These places were tende; on pressure, and
there was also present a burning pain which was
aggravated-when the feet wards warm.

Neuralgia in the form of darting pains

along the lines of nerves, was most troublesome in
some ocaseg. (Vide Cases 1, 10 ana 18).
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The most important |
t.rophic mischief was the atrophy of the muscles,. 5

#hich occurred in the cases suffering from Paresis
or Paralysis of the muscles of the arms and legs.
In the legs, the muscles of the calf and those of

the Anterior Tibial regions were usually affected
and sometimes those of the thigh. In the arms,.

the extensors of the forearm and the small muscles
of the hand and Tingers were the ones attacked.

The loss of muscular tissue between the metacarpal

bones of the thumb and first finger was most
striking.’ ?.
Increased secretion of the sweat glands |
(Hyperidrosis) was a common condition..
The hard dry and brittle condition of
the nails is also of the nature of a trophic
disturbance.

Erythromelalgia has baen mentioned
bﬁrorso

(4) Ihe Reflexes,

In nons of the cases
were the knee jerks exaggerated. In the moderately
severe cases they were diminished, and in the most
sevaere altogether lost. {Vide Cases 10 and 18).

On recovery the knee jerks reappearaed sarly.
. (8) Maxia,

This condition may be
mentioned alons. It was present to a slight degree
in one or two cases.(Vide Cases 1 and 9).

(6) Psyohioal Disturbances,
One patient had a dull
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stupid expression of the face and complained of loss‘
of memory. (Vide Case 9). Others complained of ;
having had their sleep disturbed with frightful |
dreams. (Vide Cases 1 and 5). With these g
exceptions, there weare no indioations that the l
mental facultiés were involved.

5. Gaatro-Intestinel Disturbanoés,
These were not prominent in the
foregoing oases. 8ickness and diarrhoea were in !

some cases symptoms of a temporary nature. Nausea

and loss of appetite were, however, common co-plainth.

It was noticed that in the majority of the cases
the tongue was coated ®ith a fine, white, 8ilvery
fur.

Enlargement of the liver associated with

ttenderness on palpation was present, in cexrtain cases.

(Vide Cases 10 and 18).
Ascites was vary pronounced in the same
two oages.- |
€. Ciroulatory Disturbances.

Affections of the heart were not
common but some of the patisnts suffered frox
considerable oardiac weakness. (Vide Case 5).

In two cases the cardiac condition was
most serious. (Vide Cases 10 and 18). In both,

there was dilatation of the heart producing dyspnoee. ,

The Pulge. Only in these two cases
mentionad above, was the pulse affected. Here,.

etc.

there was a pulse of low ténsion and vary. rapid. A#ain,

the rapidity varied with the patient’s posture,
Shewing an irritable heart.

In the two oases mentioned, viz., 10 and 18,




(49)
the alcoholic alement must not be overlooked.
There is no doubt that the cardiac mischief and

the enlargement of the liver with the consequent,
agcites, were to a great measure due to alcohollsmL

Y. Respiratory Disturbances.

The Lungs. There were no
abnormel conditions found in the lungs.

The Maroat. In several cases
there was a history of "sore-~throat” and on
ekxamining the throat there was discovered a dusky
redness ovexr the soft palate, uvula and tonsils
and in some even on the posterior pharyngeal wall.
(Vide Cases 1, 7 and 1€).

8. Genito-Urinary Disturbances.

The urine was diminished in
quantity in a few of thé‘case%, but beyond being
loaded with urates it was normal.

Three urines were examined for
Arsenic but I failed to find any.

The comparatively small quantity
of alcohol imbibed, the acutie onset of the symptoms,
th? more pronounced serizory disturbances, the
typiocal pigmentation of the skin with desquammtion,
the catarrhal sympton# (eyes and nosae),. and the
erythromelalgiw (rgrély seen in alcoholié neuritis)
serve to distinguish theseé cases of arseniocal
poisoning frow alcoholic paripheral neuritis.

The presence of the signs and

‘symptoms of peripheral neuritis and the absence
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of persistent vomiting and profound asthenia, excludp

these cases fromw being classed as Addison’s Disease;’

though the distribution of the pigment is common
to0 both classes of casds with the difference that
in these cases of arsenioal poisoning there was no
pigmentation of any mucous membrane.

8. Xovthromelalgin.

Erythromelalgia has by sonte
observers been considered as a well defined form
of diseame and in the baginning of this epidemic
many of the cases weré diagnosed as such. Its
ooccurrence in the majority of the cases, makes one
think that théere is no 'such disease as Idiopathic
Rrythromelalgia, but that when it does occur it is
a symptom of toxic peripheral nauritis.

4. ot ¥ ,

The extensive desquamation may
cause some of these cases to be confused with oases
of Boarlet Paver, especially whan a history of sore-
throat is gained and a congestive condition of the
fauces and palaté is present.

5. Bhsumatiam.

Bome of the patients at Tirst
thought that they were suffering fros Rheumatism.
They regarded the pain in the soles of the feet and
the neuralgic pains in the légs as rheumatioc.

6. Beri-Beri.

Beveral cases of arsenical
peripheral neuritis oocurring in Cheatar were said
%0 be cases of Bari-Bari, because it was considered
that the amount of arsenic per gallon was not suffi-

Clent to produce toxicologioal effécts. But,- in

~

«

i




(51)
Beri-Beri there is no pigmentation and oedema of

the extremities is a marked feature.

C. TREATMENT. }
1. The Prohibition of thae Poison. |

In all cases the censumption orf

beer was prohibited, and in most cases this i
injunotion was complied with. A few of the spxrkt*
patients tookspirits and one or two parsisted in E

drinking beer. It may here be said that when the §
breers were made acquainted with the nature and |

ocaus8 of the epidewic the majority quickly wit.hdrewE
destroyed all, contaminated beers.
8. Rest.

There is no doubt that those
cases which rested in bed made the quickest and
best recovery, but I was only able to get the most
severe type of case to rest absolitél¥y. Those
shewing the symptoas in a mild Torw ocontinued their
employment, and the majority, though they did not
rest in bed abstained from their ooocupations.

S. RDiate

The diet redommended was mild
and non-irritating. JIn most casaes the appétite
was bsd and in few was there much gastro- intestinaﬂ
disturbanoe requiring reduced dietis. Plenty of
Tluid was recomirended.

4. Bougss

At Tirst simple alteratives with

Zodide of Potassium in 8 grain doses thrice daily

waere given. Iater, strychnime was the mxin drug,.
beginning with 4 minim doses of the Liquor and

and
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increasing to 18 or 16 minims thrice daily.

In some cases sedatives were necessary.

Antipyrin and Phemacetine in 5 and 10 arains
dosds respectivaly were given for the neuralgi¢
pains.

Bn thé ocardiac cases Bigitalis was ocosbined
with SArycianine, and prepagetions of Erom ware used
for Amenmie.

Por the painful condition of tha feat lead
and opius lotions wars used. |

5. Maasaee and PNaaive Movomentae
Mose oasaes suffering from Pares
and Paralysis sssooiated with sscular atropay haa
the affected parts massaged. JMssive movementa
of the limis were also egiployed. Massage was
prohibited in the aoute seages,

is
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CHAPTIR 4,

THE CHEMISTRY OF THE SUBJECT.

Bhe Theorieg respeoting the Presence of the Arsenic

in_Beex,
¥hen it, vas known that the racent

epidemid of Paripheral Neuritis was due to the
precence of arsdnic in the cheap bLeers, many

explamationfs wers offersd regarding the souroe of
this arsenic.

Sr. Raynolds in his first paper vhioh
appéarad in the Rritish Mediocal Jourmal {Novesber
S4th, 1900, held that ®the source of the arsenigc
was %0 ba found in the sulphir used in the hop
industry.®

An eminent chemist Attriduted the prasente
of arsenié in the besaxr, not to the use of inversy
sugar or glucoss in the preparatiom of which
impure sulphuric acil had bees amployed, Bt %o the
addition of phosphate of soder whioch hds sasie
phosaphade of arsenic {more likely to e arseniate
of soda) as an impurity. The excise tas¥i are
%o discovar the amount of phosphates in the bear,.
bacaise thay represent the chemioal result of aalt
and hops and obther vegétadles mtber. $e affirms
that sdulteresed phospha¥e of sode is added %o hrinﬁ
t hé bDeer Up %o the chdmioal standard desmnded by
the axoise authoritida.y

@nother chemisd fir. ¥illiam Phoamon,
FP.R.6., ., P.8.C.) bakrved that thé source of
the arsanid was to be found in the malt. or 1¢
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‘samplss of malt which he had tested, ha found 4
arsenic, varying in quantity from 1-8%rd to 1~140th
part, of a grain per pound. ‘

Mr. John Brown of Bacup, though mint.ainipg
that the main source of arsenic is the use of
arseniocated sulphuric abid in shking gluodse and
invert suger, says that he has discovered another
source. Ba detacteld arsenid in beer frow two
brewdrs who had only used malt and hops and no
g1vedad, in She proportion of ome ghuin in 9650,000.
The beer in passing frow the barrdla to the pipes,
passds through indis-rubber tubing and he sugzested
that ehis tubing was reapotieidle. *fv was found
that thare was arsenic in thes Bear in the pumps,
though the béew in the darrals was free. The
amount, of arsenic in the bear in the pipds was
aa8ily deteoted and in the rubber sibing the
quantity was largar.® fThus he proved thet the
tubing was a souxroce of arsenio.

. Won sugzésted amothaer souwrca.
Pupty bacr barreld used %o be Olaened with boiling
water 384 3 ciroular brush. Now sulphuric acid is
‘used in She proGéss and he hell that the soures of
the arsénic is 80 be found iR the impure sulphurioc
20id so used.

These arsé possible scurces of arsenio,, yat,
the amoung of whe Poison which may get imo the bdeer
by these ssens is so infinivesimm]l &s %o P oduce
Ro texioologioal effects.

Busa_the Mz e of wis Acedais.

fhe amtbod for deterwining Ve source of
the arsenic adopted by Daldpine of Manbhdster was thé
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following. i
He obtained samples of all. articles used in [the

brewing of the arsenicated beer, and "arsenic in
considerable quantitiea® was found in the cheap
bréwing sugars, vis., glucose and inveart sugar.
These sugaxrs were guprlied by one firm of sugar
ranufacturers to tha brewers. These sugar works
were visited and i¢ was discovered that only in
the ‘sulphuric acid was arsenioc present,, This
sulphuric acid had been ypreparaed from arsenjioal,
pyrites and had never been purified. '

There resained, tharefore, no doubt that
although a minute trace of arsenic might get into
bear from other sources, the msin source was the
use of impure sulphuric acid in the preparatios

of brewing sugars - whioh weré used a2s substitutds
for male.

Raxing Sugara and thair Praparetiom.

Sugar is the gendric mame for the group of
bodies belonging to the clsss of compounds kmown
as Carbohydrates. Thay all contain 8. or sose
multiple of §, atous of bardonm, united with hparogen
and oxygen, the two lattar in thé proportion \o
Torw waver (Ngo}.

There are thres kinds of eugars, vis.,.
Sactharoids, Gluockes and Sasoharoves .

{1} Geccharcids or non-farmentabls
suger's (QpiheQy) are not cepadlae of und&rgoing
fermentation with yesst. No Cosmmon sugars belong
to this group.

() Olucosesd (Cg g0y} readily undergo

the alooholic farwentation with yewst. Meay include
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arape-suzar and starch-sugzars. |

(8) Baoccharoses (C)gHge01]1) are not
capable of direot Termentation, though by the a.ct.ioni
of diluté acids thay are converted with greater or
less facility into glucoses, and then undargo
farmantation. They inclulle cane wuger, mltose,
wilk sugar, ato.

The two Torsh of smger employed in brewing
are, artificially sade glucose and invert sugar -
the former being cbtained from starch sugar and the
lattar from oane sugar.

$lcose is prepared dy the action of sulphurid
acid on starch (marge, sago, rice or potato starch).
Chalk is added to _ncut.rsul'i the axcess of the acid
and calciuw sulphatd is formed and is resmoved Sy
filtration. Xf the sulphurio adid contains Arsenid,
an arsenjate is formed and as this is soluble, the
arsenic remhing in the sugar.

Anyart Bupar is prepared by the action of
dilute sulphuric acid on oame suger. ™e cane
sugar {facchaross) sssimilatés the alements of water
(Wg0) ana is thus convarted imyo s glucdad.

The fcllowing chewioal equation shews tha acti

R W - e
@OMOQ’Q} (Brvart suger)
Again, ochalk s added, to neutrelise the frae

acid, and caloium sulphata iy formed. Any arsenio
in the sulphuric acid is retained in the sugar after
filtretion %0 remove the caloium sulphate. e
name given to this sugar is "invert ‘suger” and the
Cperstion is known ad ®hydrolysis.®

Thus we see how the brewing sugars {(gluoos®e

T e ya

el
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and invert sugar) may congain arsenic, if that
poison is present in the sulphuric acid which is |

used ia this manufacture.

«

Q
4

Sualitative Aoalrais,

The Crewe bears ware testad for arsanio
5: Rainech®s tast and the folloving are the details
of thad test &3 employed at Crawa,

Pirstly the purity of the reagents and
copper foil was tastad thust- Place in a flask
10 c.c. of pure strong hydroohloric acid {arsenio
free) together with 50 c.0. of water, thus making
a propartion of 1 in §. fn this, also place
4 or 5 thin strips of coppear foil and boil for about
a quarter of an hour. If the copper foil is free
Ifrom fils at the end of this procesa, than one may
assume that the reagents are free froa arsenis.

Pour awey this aixture of hydroohlario
acid with water, leaving the copper foil ag tha
bottom of the flask, and replace with 80 c.b. of
the sasmpls of suspetted beear and about 4 c¢.c. of
strong hydroohloric scid {arsenic free), thus
agein saking a proportion of 1. in . Boil genetly
for about half an hours polr sway the bdéer and
gently wash the pieces of coppar foil several times
30 a8 to repder them quite free from acidg now
transfer the coprer foil to a piece of Slotting
papar whare thay are dried. Whea thoroughly
dryed place § pieses im a flat redustion tube and
heat very gently in a Bunsen flame. Pf arseaio is
presant a white deposit will form on the gide of

;

Y
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|
the tube some little distance above the copper foil}

and on examination by the microscope, this will be

seen to consist of numerous crystals, which have an

octahedral shape.

Thirteen beers were examined in this way,
and the following is a table shewing the results.
The letters A,. B and C refer to the breweriag'and
the numbers to th? samples.

Brewerias.

Result.

A.

B.

C.

1.
8.
s.

4.
5.

r.
L.

B.
t 2%
L.

t D)
8.

+ 4+ ok

+ + ¥

s 8 o

e g

Samples A.B., A.8., &Y., B.R., and BJS.,.
were obtained later than the othars and were
evidently samplss of the bear which was sold in
Place of contaminated besr which had been withdrawn

and destroyed.

All thesa three Wrewers rspresented herae,.
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uséd in the brewing the same glucose or invert suga#
which caused the "epidemic!" in Manchester and |
district.- |
Suantitative ADAlVais. |

Tour samples of Crewe beers were l
examined quantitatively and the estimated quantitie+
wera:- +18,. *004,. *OL,. and *015 grains of arsenious
acid per gallon. i

Kirkby, who has testéd numerous samples of
the Manchéster beers,. reports that he has found

arsenious acid varying in amount from °*0l to 1°4

grains per gallon.

Thus we see that in the Crewe beers, as wel*
as in thé Manchester bsers the amount of arsenic 5
varied considerably. |

Dosage.

Taking the largeast amount found in |

the Crewe beers, for calculation, viz., ' 16 grain
par gallon, every pint of this beer conﬁainedé%th
of a grain of arsenious acia. The ofricial dose
of this poison is z5 th to/5th of a grain so that
in one pint of beer, the minimuw medicinal. dose
was taken. As the average of the alleged quantitiék
of beer consumed by my patients did not ocowe to
more than 4 or 5 pints per diem, one has somé
difficulty in ascribing the symptoms exhibited by
the patients, as being altogether due to the amount,
of arsenic taken. Of course where the quantity

of bear has been much greater, and where as in some
of the Manchester beers the quantity of arsenic

per gallon was greater, there can be no such ditticuﬂty
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in assigning the cause of the poisoning. I '
suggest that this difficulty may be overcome in one

or more of the following ways:=-

(1) The association of arsenic and alcoholi
Alcohol certainly has a deteriorating efféct on the
tissuées generally, and persons who consume alcohol
regularly have their eliminative powers more or
less impaired, and are thus randered more liable
to the effacts of the poison. | i

(2) The formation in the 'system of an
alcoholic compound of arseni8, more poiscnous than

arsenic itself or its better known compounds. This

is merely a suggestion which would be difficult to
prove. %
(8) Cumulative action of argenic. Until %
recently arseéenic was not supposed to have any
cumulative action. Now, however, there seesis some
reagson to accept a thaory of cumulative action
for the following reasons.
(a) The adulterated brewing sugars
were placed on the market as early as
April, 1900, according to the evidence

given by an agent of the firs of sugar |

mnufacturars bafore the Manchestar |

Coroner, and consequently the arsanicated

bears must have been on sale shortly afte]

this. The symptoms of poisoning,.

however, did not appear in the bhaer

drinkers till late in June and in some mu¢h
|

later,

(b) It has been stated (Vide evidence

given &m before the Royal Commission
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on RBeer Poisoning) that the désquamate&

skinand even the hair of patients ‘
suffering from arsenical poisoning,
containéd arsenic long after the
consumption of the arsenicated beer
wag stopped. |

(4) Raiosyncreay. Only a small proporti
of the paoplaé who regularly consumed arsenicataed bear
were affectad. &bout one sitvh of the public houses
in Crewes 3013 arseanicated beers and not more than
forty cases of poisoning werae rdportéd to0 the Medical
Qfficer of Health. Consequently,. idiosynorasy
of the peopls must be rechkmned with, when the causati
of the epidemid is enquired into.

En conclusion, it has bean proved that
tha ambunt of arsenic taken by patients consuming
4 or 5 pints of beer per Adiam, A4id not excééd the
medioinal Adosae of that drug, and that the ocause
of the aprearance of the sysptos of poisoning must
be, eitheaxr the asaociation of arsenic and aloohol,.
or the cumulative action of arséanio,. or idiosyncrasy,.
or a-combination of these conditicms.

on
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CHAPTFR 5.

CONCLUBIONS.

The conslusions drawn from the whole of the
investigationd may be divided in A. General and
B. Bpeciunl.,

A. General ConolusiQuk.

(1) The Crawe "apidemio®™ of arsenical
poisoning may bé regarded as part of that of
Manchestar and district.

(®) Theé same adulterated sugar whioh
caused the wholesale poisoning of bear in Manchestan

was the cause of the Crewe casds..

(8) The symptoms of poisoning by arsenid
aprearad in bear and stout drinkears only. Jam,,
sweets and syrups werae daclared frée from arsenit.

(4) The average amount of bear oconstmed
was remarkably small, but regularly taken,. considering
that the symptomss of poisoning were well marked.

(8). The forasgoting cases were not so aavar1
as those ocourring in Manchester.

{6) The rewoval, of the caise was followad

by a cessation in the ooccurrenda of néew casds.

(?) e removal of the cause in each oase

was Pollowed by an imbrovement, of the symptosias of
poisoning..

(W) The mortality was NjL.




B. Special Conclusions.
(1) The cases vary in severity - the
| c ausé being the variation in the amouat of beer

cortsumed.

!

é (R) The foregoing cases may be divided
| into three claases:-

(a) Those represénting symptoms
of arsenical poisoning, with symptoqs
of incipient peripheral neuritis.

(b) Those representing symptoms

of arsenical poisoning, tozether

with symptoms of well marked
% paripher@l neuritis.

(¢) Those reprasenting sgmptome
of arsenical poisoning, including
symptoms of well marked paeripherel
neuritis, and symptoms of cardiac
mischief. Alcohol as wall as
arsenic has entared into the causatipn
of the conditions mantioned in this

Class.

(8§) The dose of arsenic taken by thesa
patients was very small, leading one to think that
arsenio itself was not the only cause of the poiﬂouinrr
but that other elameénts antered into the oausation,. |
viz.,. the association of alcohol and araenio,.

the cumulative action of arsenid, or idiosyncrasy.

(4). The pigmentation of the skin should

be a great aid in the diagnosis of arsenical poisoning
The distribution of tha pigment, the présence of smml}
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white unpizmented or lesser pigmented patchds, and

the desquamation were distinctive.

.(5) The catarrhal symptoms (especially

of the éyes) wera prssent in every case.

(6¢) The sensory disturbances were almost

|
invariably the complaint of the patiaent.. }

(Y) The prédominence of the sensory over

the motor disturbanceds was most noticeabla.

(8) Xrythromelalgia was an almost constant
condition in the casés.

(9) The Gastro-intestinal symptoms wera not
at all prominent.

(10) The symptome exhibited by the fore-

going cases were those of arsenical poisoning.




