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actually suffering tlhe acute phases of tlhe disease but
rarely consult us. There are othler infective persons whlo
never consult us at all. For the question arises: By wlhom
is !gonorrljoea spread abroad? There may be persons in
whom gonococei can live for a long time witlhout cau.sing
any svmptoms, just as there "are "carriers " of thje organism
of enteric fever-tlhey lhave not "typlhoid" tlhemselves,
but tlhey can give it to otlhers. Carriers are not said to
lhave "clhroniie enteric fever," and possibly it wouild be
wise to drop tlle termn "chronic gonorrhoea."

It is probable that miiost of the persons wlho transmuit
gonorrhjoea are frequently reinifected witlh freslh strains of
0,onococei, anid really are tlle subjects of reneated inild
attaclks of acute gonorrhoea. Man and wife, for exanmple,
may continue to reinifect one anotlher time after time, so
that it is only after separation that eitlher of tlhem ceases
to be infective. After you lhave entered upon the practice
of nmedicine you will avoid maniy comxiplications if you
always tlhink at least tlhree timies before stating that a
perso'i is free from venereal disease. It can be acquired
again so quickly. Thjere is not muclh gained by seeitng an
hliabitual drunjkard through one driikling bout, and it is
ratlher futile to attack venereal diseatse by founding clinics
wlhere all comners can be treated at the public expense.
You cannot cure drunklienness unless you can keep people
fromn drinking.

PULMONARY SPII{OCHAETOSIS.
A PRELIMINARY NOTE ON SPIROCHAETES IN THE SPUTUM
OF SOLDIERS ADMITTED TO SPECIAL MALARIA WARDS.

BY

J. A. THOMSON, CAPTAIN R.A.M.C.

HAVJNG been for some time iu clharge of the laboratory at
a iimalaria centre, lily attention was drawn to the frequiency
witlh wllich samiples of s)uta were sent to the labora-
torv accoinhpallied by requests for examination for tubercle.
Thle nuDmber 'of the cases of tubercle was srmjall.

Later, beinig put in clharge of botlh wards and laboratory
of a special llospital for malaria, I caine inito inore direct
contact witht the patients anid was able to see and study
for mnjys;elf thie co,nditions wlihich lhad causedt muedical officers
to suspect tuberculous infection.

]3riefly expressed, these coniditions were:
(a) The clhronic debilitated state of many patients.
(6b Complaints of couglhs of long duration mlade by

n3niiy of tlhemii, but not associated witlh definite
p 4sical signs in tle lun]gs.

(C) Tlat, altlhouglh sent into hospital as cases of
malariat, blood examin)ation for inalaria was very fre-
%qie4dJy negative, anid, altliouiglh kept in hiospital under
antijmalarial and toniC treatmiienlt, mtiany patients did
noL inlake satisfactory progress towards recovery, but
reujained suspects of sontie other clhronic condition,
sud1 as tubercle, neurastlenia, or D.A.H.

HIaving found spitoclhaetes in- considerable niumobers in
the sptiiitp of one patienit, I systematically examinied the
sputumn. of all patients complaininig of coughls, by- simple
stains anid by the s)ecial stain for tuLbercle. Unfortunately
I lhad niot proceeded witlh tllis investigation for m-ore than
about tlhree weelis wlhent I was transferred to anotlher
splhere of duty; yet in that slhort time I was able to collect
sufficienit nmaterial to slhow that pulmonary (or bronchlial)
spirochaetosis in a chronic form was appa;rently prevalent
amiongst the group of patients I lhad been dealinig with.

I reported my findings to Colonel Sir Ronald Ross, Cou-
sultant in Malaria, wlho has advised mel¢ to publislh a note
uponi thiem. This is ratlher premtature; the findings mlay
or may not be' of muclh pathological- importance, but tlhe.
subject seems to be one of interest and deserving of further
investigation.

Thel tiest. case in wvhicli I found spiroclhaetes was onie
tlhat migbWit very reasonably have been suspected of tu,bercle.
He gavoa }history of chronic cough, never very severe, but
tdating from his period of service in Salonica. He was
sallow, had lost-some weight, but was neitlher markeedly
wasted ori anaemic. -He did not feel fit, was easily tired,
and got siort of breath after moderato plhysical effort. Ile
had been invalided home on accountof- malaTia,-andl since
iiis rivo-7tUAhi%, country he had been-in several'hiospital
wthitobl il htis' Ie^(tA

-For periods of thlree to four days, and at about thlree
wee-ks' intervals, he desctibed himself as feeling "queer"-
a feelina, as far as I could understand, of malaise and
feverishness, wlichl lie 'distinguished from his fornmer
malarial attacks. Wlhen admitted to my wards, althoughl
sent in-as a case of malaria, Ihis blood was negative, anid
althouglh kept under observation for over a month, frequenit
blood examinationjs always gave negative results. He hiad
a morning couglh, not. very troublesome, but accomipanied
by expectoratiot. Physical signs in the chlest were in-
definite-a rAle here and 1there. but nothing to implicate
any particular urea of lung. The sputurm was clear an(d
jelly-like, but lie said thjat during Ihis "queer" periods hiis
sputum was blood stained, anid tlhis statemiient was twice
con-firimed wljilst lie was in lhospital by tlje sputumii
assuimiing a pink jelly-like character. His temperature in
hospital zigzagged above and below the normal line fromu
97.50 and 9c° F. to 99° and 99 50 F.; tlhere were no acute
rises or rigors. Rep)eited examlinationis of sputum. for
tubercle were always negative, btit spiroclhaetes were
always found in conisiderable iiunibers aud more abuni-
dantly wLen the sputiuim was blood-stained.
There was no pyorrhoea, but to eliminiate the possibilitv

of nmotitlh spirochaetes instructions were given to washi
the mouthi and gargle tle thiroat witli %veak permanganate
before samijples were collected, and to collect only wlhat
he definitely felt to come fronii the lunigs.
Taking tily cue froni this case I proceeded to examine

systematically the sputa of all cases in whiich cough
was preseiit. All were given thje samie instructionis about
cleansing tlheir nmoutlis and thlroats before collecting
samples. Films of eacih case were stained for spiro-
chaetes and for tuberele. From October 3rd, 1918, to
October 21st, 1918, 79 cases were examined; 39 cases
shiowed spirocliaetes and in 2 tubercle bacilli were
present.
The character of thle sputa of cases in whiieh spiro-

cliactes were present varied. Tle most common type was
cleat, jelly-like, anid non-aerated. A few cases were de-
scribed as purulent, imore as muco-purulent. In three
cases (all witlhout tuLberele bacilli) the sputum was
blood-stained; they included:

(a) The case alrea(ly dlescribedl as havinig intermittent
expectoration of pinik jelly-like mucus.
(O)One in which thiere were three franlk haemoptyses whilst

in hospital; niever very mulch bloo(d at a timle-about oile to
two teaspoonIfuls amionigst a quanltity of jellv--like iucus.

(cI O(ie case of imuco-purulenit expectorationi streaked witlh
blood- oni manly occasions. This case, however, had (definiite
pyorrnoea to a mo(lerate (legree, anll( I was ziever quite satisfied
that the saamples wvere not mixe(d ivitli iloiltl) se -retionis. le
was peculiar in that at inttervals of teni to fourteen (lays he ha(l
ietin'te sharp rigors. witli temperatur e uip to 1029 and 103°; the
fe)rile periods were m3ore proloiige(d tihan those usually seen ini
cases of ague, lJasting as a rule itnto the followiing day and
termi-natilIg in. profuse perspirations. I exam-inied his blood
fr(uoieuitly duiirinig rigors, durinig the febrile periods,.and during
the iiitervals between his attacks. Mlalaria parasites were
ncver fbiun1d, and according to his owti stateiment although
invAhided home asa case of malaria, repeated blood examinatioiis
in Salonica inever showed tile presence of malaria parasites.

Iii addition to comnplaints of coughi niauy of the patients
exhlibited a combination of sy.mptorns vliicli is often seen
in the wards of a special malaria hiospital.

(a) Poor general physique, weakniess, and(I listlesseess.
(b) Tachycardia eithier after or without physical effort.
(c) Shortness of breath after slight exertionis.
(d) Systolic cardiac bruits both at apex aiid at base, which if

not lheard when the patient is at rest in bed, develop readily
after slighit effort.

(e) Low vasomotor tone, made very obvious bv livi(litv anil
coldness of hands when the patienit hias beein'stan;ding, and liv
the soft inelastic feelinig of his body tissuies.

,J2 Nervou4 debility-tremriors of liads and tongue, lowv
spirited and disinclined for mental or physical effort.

fl) iu many the tenperattre zigzags sIl1tlyabot e ioil
below the normal line.,-

AiitboUgl low and,weak in- litetll ies patients do not
show the cardinal signs of -malarial-cachexia so often seen
amongst-natives of- malarial countries. There is no appre-
ciable enlargement of the spleen, and no severe degree of
anIaemia. As aruile' the bloodis eg&tive on admission,
and remains soe during :t-heir* stay ini -hospital, but in this
-cohuexion it mulst bea 0rememberbed that practically R-ll.
patiXnts ndmititd t-tt speeial .ilaviarahospitalfi :;re readmis--
,iion1a fromu other his.)pitls, -and- have already been treatedl
witJiipiininc. . .. : . .: . .
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Whlese cases do not tend to sliow the marlked improve-
ment in lhealthl wlicil franlk malaria cases do whlen put
upon anitimlalarial and tonic treatment; they remiiain
stuspects of soume otlher disease.

All my cases in whlichl spiroclhaetes were found were
mene invalided lhome from Saloniica on accotunt of miialaria.
All lhad pretty muclh tlle same hiistory of clhronic in-
validism, mnontlhs spent in hospital witlh occasional slhort
visits to dep6ts where they apparenitly never did any useful
work and wlhere they were regular attendants on sick
parade. The total aniount of quiniine wh1ichl lhadl been
taken by many could be reclioned in pouins ratler than
ounces. It was not always easy to determinie if thiese miieni
actually got fever at their d6p6ts; wlhatever their febrile
attacks were it is certain that in maniy cases they Nvere
not characteristic, of the regular imialarial rigors; itn nianiy
cases the men were able to say definiitely that the attaclk
was not like their old me-alarial attacls.

I ami inclined to believe that miiany umeni suffering fromn
the train of syrxmptomns I lhave described above do get
attacks of fever when exposed to the plysical anid pljysio-
logical strains ot camp life and that these attacks are in
many cases not malarial in origini.
How far the above train of symtiptoms is due to organiic

degeneration of tissues produced during the acute fstaue of
malaria abroad and never recovered frou, is (lifficult to
say. Otlher factors, too, go to confuse judgenmeut, such as
the general pllysical and inental stress and strain of war.'
service, and the pcusibility of otlher infections suclh as
trench fever. All I wislh now to do is to point out that
chironic pulmonary (or bronchiial) spirochiaetosis is present
in many of tlhese cases. It may be a cause of the debility,
or the debility may merely afford favourable coniditionIs of
environment for spirocliaetes. Further investigation and
researelh would be necessary to estima.te thie trule signi-
ficance of the presence of spirocliaetes in thie s cases -
research alogig thjerapeutic lines wvitlh drugs knlioNvil to be
ailtag,ollistic to tllis group of organisms.

So far as I could ascertain froni thie physieal sigYns,
wllic wvere always of ani in(lefinite character, thmcre appear
to be no serious pulmiioniarv lesions.

'[he spiroclaete lhas tapering extremities aucl a gently
un11(litlating otutline witliout spirals. It affet(s variouls
al:tiluldes, sotmietinmes extended, ofteni bent oni itself; whten
im;iii-rous tlhcy often appear entangled witlh eaclh other.
T,ie s irochaeLe stainis easily Nvitil ordinary stains; fairly
SitJsM) carbol-fuchisin. (one part carbol-fuelbsin to two or
thrle p)arts vCater) for a iininulle or tvo gives good results,
S) s d,.tocs a SLIr)ll"g waterly solutioni of gentiatn violet.
Silver iiitrate, ireede,,d by tatinic acid as for Treponeina
'pallidwid t is good, hnut tlhe filmus mnust be very thlint to get

sftilartlocv resnllts, and for thiat reason, wlheni spirochaetes|
aic scanty, a ilnmeli longer searell is rejuired.

NOTEi ON THE EPIDEMIOLOGY OF AM:lOEBIC
DYSENTERY.

B]Y HI. M. WOODCOCK, D.Sc.,
PItOTOZOOLOGIST TO THEI FORCES IN EGYPT.

(Fi'rolmi the Alilitary Laboratory, Jaffa, E.RE.F.)

\ iENY0N AND O'CONNOR, wlhile in Egypt, demonostrated:
tlhat amoebic cysts (iticluding those of E. 7iistolytica.) can
pass successfully tlhrouall thie alimiienltatry canal of house-
flies, to be void'ed in thie faeces, wvlierever these miiay be
deposited; aud tlley also founid thie cysts in the intestine
of caught " wildl " flies. As a result of their experiments,
these worker.s concluded-somiewvhat lhastily, perhaps-
that hiouLse-flies are a very potenit factor in tihe spread of
amoebic dysentery. Since tlhen there has been a general
disposition to reaard the fly as tlle chiief agent by wlich
this infection is spread.

Duiring the past two years I have had the opportunitywof
studying the incidence of amiioebic dysenitery ii variotius
parts of EgYpt, and before I hiad been longa at work
I formed the opiniion that far too intmchl stress lhald been
laid upon thle part actually played by flies in- tIme trairs-
mission of this disease. Sotmie factor otlher than flies is
essential-a factori; nioieover, whichl does net appear to be

IIt a- MeRnoratIdimn iubli4ed in lE'gyp?t in 1916.,ittd reprinted inthe Jourinal of the lto.iciI Armmj Aledical CGorps, Mlay, 1917.

of nearly so mnucli iUmiportance in tlle spread of bacillary
dysentery.

In the soutlhern canial area, wlhere I was stationie(d for
over a year, flies were abundant. especially (luring autmimn
aud spr'ing. Amiotngst Britislh troops bacillary (lyslete.ry
was very commou, whlereas thie amiioebic type wvas rare.
I giave details of the variouis infection.s in the Jout,rnl(tl of
the lRo al Arm1 Medical Corps for XSeptember, 1917, so it
mtiust suffice lhere to state that about 75 per cent. of tlxo
total stools exatmined were those of. bacillary (lyseniterics.
lBarely 2 per cenit., oni the ollher lhandl, were auloebic.
Amionig Indian troops, it is interesting to n1o'e, amiioebic
dysentery prevailed to a considerably greater exteit,12Kj- per cenit, of the dysetnterics shiowing active
A'. histolylica, wlhile this parasite was found, in oine
phase or an-other, in 15 per cent. of the total stools.Neverthelcss, there was, I conisider, little or110i'o crcase
in the niumber of intfected m-ien-thiat is,. no appreciable
spread of the infection itl this area-because tlhe percentage
of cases of amnoebic dysentery was distinictly less tlhani the
lercentage of In(lians (about 20 per cent.) wlho werofounid to be normally carrying the cysts of E. IhistolyItica;an(d tlhe great mlajority of tliese muen lhad come direct front
Intdia to Egypt. 'h'liat is to sav, amoebic dysentery anmong
the Indtianls occurredl. at aniy rate mai-nly, inimen whlo Nvete
already catrriers. The hardships anid stress of active
service in the fiel-ldad tenided, in a niumliber of these m1el1,
to lower thie vitality antid imlpair thje resistance of the
bovel, anid as a consequenice ani attack of aim1oebic
dysentery resulte(l.
Now, if flies are the priuicip)al factor in the transmission

of amiioebic infectionis, howv is it thlat, wluile flies were
abund(lant al( bacilla-iy dysen tery, very commoni. aiongst
the Blritishi troops, amioebic dysentery, atnd incidenitally all
intestinal p)rotozoaIl inifectiotus, were nievertlheless rare ?
It cannllot be maintained thtat tlhe sanitation (using thie
telr s COlDrehIensivel v, to illulude fly-prevention) iwas so
perfect that the cysts lhad no opportunities for dissouuuina-tiotn, because tlhere is tlle fact thiat bacillary dysentery-whliclh is, Imlost probably, in the miiain fly-borne-was preXva-
lent. It is evi(lenit tliat, lwhether the fly is or is inot aitimiiportanit vehicle of trantlsmiFission ill the case of amoebio
dvsentery, some essential factor was lacking. rTlris factor
is wvaLer-moisture anid humidity--which in lIlv opiniot
is imiote imiiportant thanl any ntumDber of flies; andi latterly
tlhere lias becui, too grea.t a tendlency to overlook this
essential factor in the transmission.

It lhas lon, beei knowvn that amrioebic cysts cannot with-
Stan(l (Iryilig. Onl tle otlher hand, it wa.s showni by
Pen fold, Woodcock, and D)rewv Ithat the cysts of A. his to-
l!Ili(-a canl retaiii thlei. vitality-proved( by tljeir ability
to excyst-iti wvater for at least a fortnight, anid p)obably
for a longer perio(l. Anid the significance of tlhese two
opposing biological points in tlheir bearing( oni thje successful
plropagation of tIme species hasinot lhitlherto b)een suflicienitlyrecotnized. A fly very rarely (unless accidentally) alights
on a liquid suirface; its minuLite (droplet of faeces is pt-ac-ticallyv always, d(eposited on a dry sturface. Hence in lhot
comntries--suclh as those in whicil amuoebic dysenitery iscownicuon-the droplet dries tip inl all instant or two. Tit1o
chances of the survival of the cysts and successful inifec-tioni of a newv lost by tiuis imetlhod of conitaminiiationi are
thlerefore extremely slighit. Nowv, tindet r what climiiaticconiditions is am11oebic dysentery found to be iuuost preva-
lent'? Unider conditioins such as those obtaininig in India
amid Mesopotamnia, for instance, especially il areas whlielc
possess during certaini seasonis of the year a very damp6limate witlh a highl degree of lhunidity. In suclh lalndsthiere is an excellent clhauce for the suirvival of thie
cysts deposited in humjan faeces anid for their stuccessfuldissemuniation by the alency of mtioisture in variotis ways.

In this coninexioni Egypt occupies a particilat-ly initerest-1in(g positioni. Over a large area (includinig tle soutlher
canal zonie) this is a very lhot and dry land, with SCarcely
any rain and a low degree of lhumidity. Ain exCePtioIn is
provided by the coastal, fringe bordering tlle Meditqrraueau,
where thle hJumuid.ity is m11uch1 greater, owinig cllierAy to themoisture-laden Inortherly windls. Henlce, on tlle above
view, one migh,lt eXDpeCt to find a llihInel per centag,e ofamuoebic inlfections-ia thlisi nlorthlern dlitrict thian iil thlatJin wIt ich I wras at first working ; an(l 1 soonl h td in(lication
that thlis ivas thse case. At Suez 1 found. thlat the p)ercent-age of carriers anrongs£{t thle nativze ppl)V) ltmomawasW onlys
4 to 5; con.siderablly les& thlan thlat nloted by WS &Xyonl and
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