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TVPHOID FEVEK WITHOUT INTESTINAL LESIONS- WITFI

THE IIEI'OIM' (»K A CASE.

BY

AhBKRT (J. \l( not,!,,, Al.A., .\r.f).,

AsHiHtanl Dcn^onatralor of I'Mholo^v, M,(;i|| Iniversily
; Assistant P,-itl,„loKMM to

tin- Koyal N'icloiifi Unsiiiml,

AMI

C. }{. Ki:i;n.\.\, MA>.,

Resident Surgeon, Hoyiil Victoria llospilal, Montreal.

Formerly typhoid fever could not he diagnosed with certainty in
the ahsence of any of the classical syiiipt.)ius or the characteristic
intestinal lesions. With the increase of hacteriological knowledge,
however, and the improvement in techni.jUc, we an; now (iial.led to
include under the cateoory .,f typhoid iimny atypical cases ahout
which we must otherwise have remained in d.nxht. To this result the
di.scovery of the serum reaction has contrihuted not a little, and we
are now enahled to form a more accurate conception of typhoid pro-
cesses and to recognise the v.M-y various aspects which the disease
may assume. The occurrence of typhoid fever with absence of the
usual ulcerative lesions of the intestines is now recognised liy several
oh.servers, nottibly Chanteme.sse, Vincent, Vailhird, Sanarelli, Roux
an.

I
others. A number of such ca.ses are on record, but .some are not

corroborated by bacteriological investigation, so that they are of no
scientific value

A careful search of the literature for the past 10 years has revealed
the existence of only 9 such cases which have been conttrmed by the
discovery of the bacillus of Eberth.

The time has gone by when we could r.-gard typhoid as an infective
process locali.sed to the intestines, producing the general symptoms by
the secondary action of its toxin. Katlier, have recent researches
proved that the disease is an infective one, invading the organism
through the lymphatics of the intestine and infecting the system as a
whole, the intensity of the legions being generally but not'invariably
directly proportional to their proxitnity to the point of inoculation : the
brunt of the disease, hence, may fall upon lymphoid tissue, parenchy-
matous organs, or at times the central nervous system. From this point

' Read before the Montreal Meriico.rhirurgical Society, October 20, 1897.



of view, which is abundantly .sujjpofted by clinical cviiJencf, thf intesti-

nal tract nieivly rcpvcsents n, point of lUiparturc lor tlif typhoid ^crni

and not the sole |)lacc of local isation for its duvelopnicnt. SMiiurclli is of

tin- opinion that the lesions of the intestine' are due to an elective

action, not of the bacilli themselves, but their toxitis acting' from a

distance, but this hardly coincides wiili wli.it \vt know of tin pres-

ence of the yerins in abundance in tli>' inti/.-liuul mueo,s;i. hi anv ease

the intestinal lesions shoulil not In' rej^aj'ded as all important, but

rather as incidents in the course of a general process. Tlni> it lieeomes

conceivable that these lesions may at times be wanting. And this is

the fact. The prodromal symptoms ol' tlie disease, tbe In'iulaclic,

malaioG, anorexia and fever, ai-e to be i-eferred to the nervous systfin,

and the lesions of tlie intestines may be atypical, delayed, or even

absent. Our knowledge, then, of the .symptomatology of tlie disease

goes to prove that typhoid is not primarily or necessarily a disease of

the intestines any more than variola is mei'ely a disease of the skin.

And in support of this view wo have the analogous intestinal lesions

which are sometimes present in the course of varioln, measles, .scarla-

tina, erysipelas and pyaaiiia. Besides this there is the well known

fact that the intestinal lesions bear no relation to the severity of the

systemic ini'ection, nor do the objective .symptoms referalile to the

intestine—meteorismus, diarrhcea and the like—beai- any relation to

the local pathological condition.

Consei|Uently it would be UKU'e derinite and more accurate to include

the typical text-book disease under the tt;rm "Enteric Fever," employ-

ing the term "Typhoid" in a \vi(kn- sense to include all pathological

processes nm] conditions resulting fi-om the action of the liacilliis

typhi or its toxins.



3

For pui'post's of ((>iii]i;iris()ii thi' follow iiii;' autlieiitiwitod ciises of

typhoid with al»s('nce of tlie usual intestinal lesions may lu' tabulated

as follows

:

Case.

1.

OnsKin'KK, Ci.rNK Ai, 'I'yi'k,

Batiti Oidinaiv type

Tliuf SpU'iio l^llllll^s,

«.

I'ATIIOI.dilllAI. CdNDITIOX.

Iiilt^^tiiics normnl. Spleen ninl iiioseti-

IcM'ic (i'liliuls swollen. 1!. 'Pvplli in *

N|ileeu iinil niesenteiie ;.iliiii(is,

|Sli,ulil tninefiietioiiol' IVyer's t;liinds. B.

'i'yiilii in spleiMi and kiiineyN,

V'aillard MeiiinKotyplnis. I'cyei's PiitclieM hoiuihI. I). Typhi in

lungs, s|)leen, spinal eord. Sireiitoi'oeei

in meninges and spleen.

Kai'lin'^Ui. I'^nlaraed spleen. 'I'ypi- Xo lesions in intestines or ines.'ntei'le

<'al syin[)|niiis want-; glands. U. Typhi in spleen, ("ulturrvs

Inir. Ironi other organs and lilood, si ei'ile.

Kailinski, . .. Kidarued s|)leiii. Dark InlesI Ines normal. Two area- oT sol'ten-

red paiiules on ( runU. inn' on --eptum of rij^hl ventriele. II.

Typhi in spleen, li\er, kidnev and
h-iurt.

I

Vincent 'Diarrlnea, pn rpu ru, Peyer's ])iitches normal. c;onK<'>*tion of

eoma. small intestines. Sjjlei n and nieseii-

lerie j-'lauds not. swollen. Uilateral

pulmonary eon^'esti<iii. li. Typhi and

I

s1repioe();ci in spleen. Ii\i'r, kidneys
\ and heart.

I)n Ca;^al, .Ordinary' ty|i No le--ions lit' inH'slines or niesenterie
' Hhi'ids. H. Typhi in spleen.

Beatty Jaundice. iKvmamria, I'ever's patehes noimal. Me.senteric

coma. -lands and sjiloen en larjiod. B. Typhi
iu spleen.

Cheadle Meteorisnius, rose- Pevcr's patehes normal Spleen not en-

spots, diarrhtea. B. larjied. Li\ er and mesenteric glands
typhi in urine. eidar^ced. B. Typhi in spleen. Partial

serum reaction.

The case which we have the oppoftunity of reportino- is in minor

points somewhat different from any heretofore described. Unfortun-

ately the liistory is imperfect on account of the very critical condition

of the patient on admi.'^sion.

For permission to repi>rt the ense we ni'c indebted to Prof. James

Stewtirt.

Case—W. S., a!t. 2"), laliourer, admitted to Dr. Stewart's wards,

Royal Victm-ia H()S]iital, on July Stli, 1N97 complaininj^ of heailache,

weakness and eonstiptition.

Pfvmndt H'ikIotji.—Whoopino--conoh, seaidatiiia tind mam))s in

childhood, IXsed alcohol to e.\cess until three years aott.

Family li islor;/— Ko iidierited taint.

Un Juno 2iSth, patient came to the out-door department, stating

that for some indefinite time, (about Uvo ntonths) previously he had



lu't'ii surtiii'iiiH t'l'DMi scvfic! lu'iidiiclit', loss 1)1' iijUM'titc, ami ifi'iicnil

weakness. \lv had Ikm-d uldij^cil to ^nv*- up work several times.

On admission lie was t'oniid to Ih- a powerhii youn^ man, very som-

nolrtit and mentally <hdl. Tcnij). I():{.()°, Pulse lO-i, Respiration 'Ml

Skiu warm and moist. 'I'lif toiioui- was coated and dry ; abdomen

distended, ti-use and tt-uder. Fadim; rose spots were visible and

spleen was ])alpalili'. liowels eonstipated. 'I'lif |)ulse was dicrotic.

Apex beat felt in fourth interspace, half an inch beyond nipple.

Heart .sounds clear.

ReHpivatoiji (i)'/y.s//;//(.— Expansion, oreatest on riyht side. Some

impairment of the note in left axilla, A few moist, crepitant and sub-

crepitant rales heard in right side. The lun^fs were not examined

po.sterioily owiny' to weakness of the patient.

ITrint', so. (jr 1012. No albumen. No suyar.

Till' Iilood, as t(!st('d liy Prof. Wyatt .Johnston, gave the typical serum

reaction.

From the iStli to the LSth be was semi-comatose and then low mut-

tering delirium set in, with vonnting. At first the bowels were con-

stipated, but after the lirst week there were involnntai-y evacuations.

The aveiage tenipei'ature for the Hrst week was lO-S'' ami aftei- that

slightly lower. On the day ijefore death it began to rise again and

and Just before the end reached lOO.G'^ : the pulse 100 ; respiration 02.

Cultures made from the blood the dny lu-fore death were sterile.

Death ensued on the 21st.

.1 ('/oy/.«i/.- Eitclit linui's aftci death (l>y Dr.s. ,J. 0. Adiinii niid A. G. Nicholls).

Uody that of a youiit; adult male with the usual sifiii.« of deatli. Pectorals and recti

of fair size and colour. .\o iiitraiiiuscular h.-eTiiorrhasfes or ahscesses. Peritoneal

(•a\lty dry.

CV«ji./iOH. — Brain, weinht li'.-Hl grains. .Sliulitly hypera'iuic.

7'//o/7(.c. Hilateral .'idliesive pleurisy. Trachea reddened and cuntalniii)/; frothy

mucus. KpJKlottis and Mical cords sonu'wiiai u'deTn.itous. I'eri hroiichial jjiJands

enlarjred. A'////(/ /((;(//- \ery u'llcmatous. Lower lolic pi'csenlcd condilioii of broM-

chopneumoiiia.

Ja'J'I /-io(.r/.— (Kdemalous, l.ouci- lolies ; areas of Wioncho pneinnoiii.i. Muco-

purulent broncliitis.

Iliiirf. Hijflit side contains adherent anie mortem clol . N'alvi'-, norm.il.

.Muscles of li'ft \entricle pale, cloudy, fatly and frialile. Double ri.t;lit cor.inary.

Hecent millv spot on vv^\\\ ventricle.

Abih>meii.—9<p\vv.n. Old peris|)leiiitis. Weijihl of spleen :i7.") ;jrms. Numerous
infarcts. On section dark red and l)ulpy.

/((^'.v//r)«.s'.—Mesenteric glands were fienerally enlarged, coiigosted and succulent,

especially aliout the deo-c.ecal region. Hectum congested and had a distinctly diph-

theritic membrane which Is tnost marked in a zone ou(^ inch in depth, two inches

above anus. The membrtiue higher nji dindnishcd and was present as a dirty green-

ish layer lying on the ruga'. (Condition probably due to enemata of whisky.) Large

intestine somewhat congested and rather slaty with very slight prominence of the

solitary follicles. The lowest three Peyer's patches of the ileum were very slightly

raised above the general surface but .showed no signsjof inflammation. Keniaining



Peyer's kIuikIm iinrnml. There wiis no evidence <if nk-erullon anywhere in tlie

intestine, nor imy evidenee of lieiiled typhoidal lesionH. Tlie duodenuin sliowed

niivrlied inllaniniation on topH of rn^ie rexi'nililinK tlie e/lciln of eiilorate of potitxli.

Stotnuch, -Moderiitcly Hnuill. Posterior UHpett greatly conKestcd, extendinK to

lower end of (esopliHKUs. Area of congestion has a characteristically velvety

appearance. (Patient had Ween treated with Vco's mixture.)
I'ancrenn.—'P\i\ti and Klassy looking.

/w'cfc. -Weight l.'iTd Krii'^. OrKdii pali', (laliliy, with moderately nliliise e<lKes,

SliKht fatty appearance. Pile dncl.s fairly foil of liile. Nol specially friahle, No
focal necroses recoKnizal)le. (iail- l)ladder dislcnded and full of thin K'ecnish hiie.

Comnion duct free. Old pericliolecysiiil.s.

A'/r/ntj/.").—Suprareiials cavital cd.

Left Kkhifii. Weifjcht lilO grnis. (-apsnle )Mels od' with case, ("orlex pale. On
section cortex pale and much swollen, (JonsiKlency relaxed. MalpiKhian luflNaiid
straight vessels congested. Fatty change. Suh acute nephritis.

Hiiiht ATiV/xc//. -Weight l!W grnis. Same as left,

(<v)i itn-urimiry Sjintcni - Otherwise normal.

MicHOHcoi'ifAi. Examination.
AM»if/.—Areas of broncho-pneumonia. Section stained hy Grani-Weigert method

Mhowed a vast agglomeration of the micrococcus lanccolatus ahout the i)neumonic
patches. By Ldfller's method a few large Imcilii were noted but did not resemble
typhoid.

//car<.—Cloudy swelling.

A'^^Zcfn.— Hyperplastic and congested. Tnfaiction. Stained by Liiftler's method,
clumps of B. Typhi were seen in pulp Decolorised by Oram.

Zirc/*.-- Severe parencliymatouH degeneration amounting in parts to ditl'use

inflammation with necrosis. Some fatty change. Intlltration of leucocytes in portal

sheaths. Proliferation of bile capillaries.

A'idwcys,—Sub-acute parenchymatous nephritis, \o bacilli seen.

Pancreas.—Slight necrosis of celU.

r/ii/roirf.—Normal.
Mesenteric G/a/irfs.—Hyperplasia and acute congestion with commencing necro-

sis in the centre. By LiifHer's method sections show B. Typhi in small numbers, in

the characteristic clumps.

Peyer'a Patcli. A section was made through one of the Peyer's glands which
presented the .slight swelling. All that could be found was a proliferation of the

lymphatic tissue in the sub-nmeosa which was very generally infiltrated with lym-

phoid elements. This affected only the sub-mucosa. The patch was not congested

and there was no evidence of necrosis. Stained by LiifHer's method, in the deeper

parts were found small clumps of bacilli resembling typhoid and which decolorised

by Gram's method. On supertlcial part were numerous bacilli of various kinds,

evidently intestinal bacteria which stained by Gram-W'eigert method.

Bactkrioi.ocjicai. Examination.

Cultures from blood taken at autojjsy were sterile. Serum gave the typical

Widal-Johnston reaction. Cultures from the spleen on agar gave pure growth

resembling typhoid. The bacillus was actively motile and negative to Gram. It

was grown on gelatin, lactose agar, bouillon, potato and milk, and in every way
corresponded to Eberth's bacillus. Litmus agar cultures have in our experience

proved fallacious. Tested by the action of typhoid serum a typical Widal-Johnston

reaction was produced. From the liver two vaiielies were obtained. One gave

small round transparent colonies and when .grown on the above mentioned media

corresponded in every way to the B. Typhi, including the typical reaction to typhoid

serum. The other presented colonies which were larger and more opaque than the

first, and the growth on agar was more luxuriant and opaque in appearance than

the typhoid. It however grew otherwise fairly characteristically, except that it

curdled milk and did not give the true serum reaction
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II may lie si\U\ hi'i-o lluit llicse tfstM wi-rc miidf Ity l)()tli iif u.s luilcpciidi'ntly iiiul

the ruKiills tallied i-xiitlly in ciU'li ciiso. I'lirallol cnllmcs of l<iii)\\ii lyjilioid KeriiiH

w«ri> iniidc iiIho uh coiitroJM, ho tliiit the cliiilii of fvidciu r >li()iild lie us coiiiplcit" uh

|)OHHil)lu.

From II study of tliccasrs iilidvc rclVirrd in. it will In' -iiii Unit this

atypical typhoid is a vfcy prntfiui discnsc, its toxic pi>uir nt niic time

heirif^ t'oncontrat«'d upon the iiit'si'iitcric! ;^lniids, at atiolluT upon the

spleen, the liver nnd oall-liladder, thf centrid nrrvmis system n|iiin

the kidneys, heart, or hnios, us the ciise may I"'

While in typieal typhoid the Tryei's patches suder tin mo->l, yet the

relative intonsitv with \vhi(;h tlio other or-^ans are aflected also varies.

Thus, vurialtility, while most characteristic in aty|)ical cases, must Im;

regarded as a feature common to typhoid as a whole. Clinicians

have long recognized that one or more of the text-book symptoms may

be absent, or in the background, and that ca,ses, while they coidorm to

a broad general type, often jn'csent minor ditt'ereiices. With respect to

the intestinal tract alone, we now know that there may be all grades

from a normal Peyer's patch to the most se\ere ulceration ; not only

so, but the usual intestinal lesions may be delayed. Ciises have \>wn

reported recently where as late as the twenty-tirst day the Peyer's

patches presented merely slight hyperplasia without necrosis. We
must recognise then great variety in the intensity and course of the

process.

Broadly speaking, typhoid without intestinal lesion.s falls clinically

into three main classes.

1. Typical typhoid, minus the ulcerations.

2. Spleno-typhoid.

3. The nervous type, with extreme intoxication.

To the first group would appear to belong the cases of Banti,

DuCazal and Cheadle. Diarrhcea may lie present in such cases.

Cases of this type are very i-are.

The second class, spleno-typhoid, presents a more definite clinical

entity, and was first described by Eiselt. This form is characterised

by an excessively large spleen, often with acute perisplenitis, and

fever of a recurrent type. In such cases the plasmodium malariai and

Obernieyer's spirillum are absciit. Some of those cases do present

ulceration of the intestines, but it is often absent.

Thue's case and Karlinski's first case are examples of this.

The third class, due to a severe intoxication, are characterised by

extreme prostration, delirium, coma, sometimes hyperpyrexia, degenex'a-

tive changes in the vascular system leading to purpura, ha^maturia,

meltyna. Jaundice is sometimes present. Many of these cases are, no

I

I
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flniilit txiiiii|ilt's ot'sccoiidiiry septic iiirrctinii. To tills c'liiss iipparcntly

lii'loii^ tlir ri'iimiiiirij^- ruses oj' the table, iiicluiliii;j mir own.

The cnHi> lure reporteil at l< ii^tli pre.seiitcil on H<ltiii.ssi(tii all tlie

sijTriHof nil intense iiitoxiwition; extieme pcostnition, soiiniMlence, hieh

IVvcr, imisciilar twitcliiiies deliriiini, cunin, ami eventually death.

The (li]L;esti\e (listlii'lmnees wej-e ilreiiletll}' in the ii:H'k;.',ii)Wnil, thus

showin;^' that the aetnitv '<\' the picice.ss wa^ neae diieeted to Ihe

central liel'Xnlls Systein. And there is. indeed, sunie ;rnl|l|i| \\,y In lie\'.

iiii;' that where the intestinal lesions nre slii^hl, or aip.sent, i|||. mrvrais

pheiioineiia are lioth relatively and aii.viliitely iiKa'e intense.

When We iMiiiie to thi' etioloi^y u\' siK-h cases we enter np(ai more

dehatalile ei'ound. '["he nsiial ehaniiil of inoculation is, of etmrse, the

alimentary tract, but it is abundantly attestecl by sescral oliHervers

notably Hou.\ and Sicurd, that inoculation thi-oM;,;h the air- passages is

by no moans iincoininon. Sicard, indeed, thinks that at least 10 per

Clint, of all casi's come about in this way. Il(jux has notiMl that in

barracks, epidemics ot typhoid among the troops often coincided with

tlie process of cleaning tli(! walls and lloors. Diifaud also has reported

an epidemic where infection was carrieil by the dust in a building, and

the disease only died (ait on a thorougli disird'ection of the building

with sublimate, (,'asrs oceurriiie' alonu' the line of excavations are.

also known. In this jtarticular, the experiments oi .Sicard are sug-

gestive. He caused typhoid patients to exhale into flasks of sterilized

water, and in nearly every case was afterward enabled to cultisate

the Eberth liacilius from the Hasks. The results of such experiments,

when they a])pear to contradict our eomuioidy acce|»ted views as to

the infectious nature of typhoid, must Ije acce))ted with some reserve,

until other investigators corroborate tliein and place the matter beyond

a doubt. It would seem probable at first sight that when tin infec-

tion was .acquired through the respiratory tract atypical typhoid

would result, and it is by no means impi'obable that in such case.s the

brunt of the disease would fall upon the lungs, a.nd that the intestmt^s

might onl}' be slightly atlected or not at all. In the ab.sence of

further informatitai we are, howevci', nu.ible to peak with Jiny cer-

tainty upon this point. There is nodou'if, lunveviM-, that the B. Typhi

have often been found in the lungs. Certainly the action of the'

B. Typhi at times analogous to that of other germs, notably the

micrococcus lanceolatus, the gonoco(!cus, the colon bacillus, and the

pyogenic cocci, renders it altogether likely that some of these rare ca.ses

may be due to an unusual mode of origin. In our own case, however,

we are enabled in all ]>roba,biHty to exclude an origin through the

respiratory tract, f<.)V the pueunioni;i which was present was clinically
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a tL-niiiiml event, and sections of the lun<i^, stained l>y tlio Gmm-
Wcii>Oit method, showed sucii a niassinj,' of the niicrococcns hmceolatus

altont tlH> pnounionie areas that we were; forced to conchide that the

condition was (hu to a secondary affection witli tliis <rerni.

Sections of the Peyer's jiatches showed, however, l>acilli of the

niorj)lioh)fjy of typlioid ^ci'ms massed in th(> deeper ])arts in the

characteristic chniil>s. So tiiat tlie lowest Peyer's patches may liave

ht'iMi the point of oriu'in in spite of the fact tliat tht\v presented so

little divergence fi-oni the normal. A further point in favour of this

view was the fact that the mesentei'ic glands were iniiformly swollen

soft : some Iteginning to necrose, and others Inemoi'rliagic. How can

we tlien vxplain the;-!, facts ? Observation gives us some information

U})ou this point.

In relapsed ^^-nhoiil the ulcerative lesions aftect those glands wliich

escaped in *'
•, attack, and are also never so intense as tlie primary

one.s. Troii deed goes so far a,s to say that in the relapse the

intestinal lesiwii.^ are not renewed. However this may be, it seems

that the intestinal mucosa having once suffered the action of the

typhoid viru.s can resist the force of a second attack, and thus a local

immunity is acquired. So that in these relapses the systenuc disease

mav prcjceed in the graA-est juanner and even lead to death, while the

intestinal lesions are absent. In the case we. record, considering that

it was an ambulatory typhoid of six weeks' to two months' duration

before admission, it is open to assume that the attack we observed

was a reinfection, and that at some earlier period of the illness in the

previous 'attack the Peyer's patches had ac(piired a local immunity.

This primary attack need not necessarily have been a severe one. It

is quite probable that in the so-called abortive typhoid the Peyer's

patches never get beyond the stage of tumefaction, and yet they will

have ac(iuired an immunity for a short time. Casts where a second

distinct attack follow shortly after ccmvalescence upon a previous one

would, at first sight, appear to negative this view, but we must

remember that in experimental animals when this local innnunity is

attained, it only lasts for a .short time, and we have no reason to

think that it would be otherwise in the human being. This imnuinity

affects the epithelial and lymphoid elements of the intestine and also

the phagocytes, so that the bacilli are carried ix-yond the first barrier

of defence, which i-emains intact, and are dealt with in the more

remote parts of the organism.

We have an analogy to this in tlic well-known fact that the bacillus

of tuberculosis .sometimes passes through the intestinal mucosa with-

out affecting th<' lymphoid elements, and may become localized in

the mesenteric glands or in the peritoneum.



9

Or v\'(" may assumt' that wi'tain ptoiuniius di rived from the gastro-

intestinal traet, either eircuhitint;' in the liloud, or present in the

intestinal niu'josn, act so as to neutralise the local action of the

typhoid virus and bring about intestinal inununity. Finally, we

may assume that toxins derived from germs other than tv|»hoid mny

anta<Tonis(; their virus and a local immunitv l>e thus !!C(iuired.

'l\) deeidi' betw( en these hypotlieses is an im))ossilile task in our

present state of knowledge. As yet they are merely hypotheses, based,

it is true, upon experiment, but exactly the degree of importance they

possess in relation to the cases here referred to it is impossible to say.

Still they are very suggestive. The first assumption indeed explains

the process as a partial vaccination of the Peyer's glan^ls and conse-

quent immunity to a .second attack. But why should rln' glands bi-

singleil out :* Po.ssibly the action of the intestinal nuieosa in excret-

ing circulating toxins may have .something to do with tliis, the poisim

as it were being coiKtentrated upon the ernunetories, .and thus an

iMUuunit}' is confen-ed upon the intestinal glands wliili' utlnr organs

are not pi'otected.

The last two hypotheses iire ii.ts<'d upon the theory of a uuituid

antagonism between the toxins of various geiius. This oiiens n]> a

vast subject in which we are still gioping in the darkness of ignor-

ance. The relations of t,lie 15. Typhi to the colon bacillus ami other

memliei's of the colon group, .ind to the bacteria of the intestinnl ti'act

generally, are still unknown, although we are- gradually beginning to

see the light. Hut indeed the whole sultject is so entangled with the

\ariability in the toxic ]»o\ver of the germs concerned and tln' (jues-

tion of the resistance of the bodily organiMii. that the ditiienlties

assume gigantic proportions.

The recent experimental >tudi.'s of Sanarelli llirow eonsi(|ei;\li|e

li^ht upon this subject.

It mav lie objected that no propiT inbTencrs can be drawn as

regards the human organism from a -tudy of e\pei'iinenl;il .niim.ils,

I, lit ibis is not so. The character of tie- lesion-^ in the lower

animals depend^ ver\- much upon the ;iniounl of the ti>\in ini>enlated

and its virulence. When strong toxins are useil, a condilion i^

obtained bearing very close analogii's to that which obtains in the case

of human beings, including the intestinal lesi(jns.

Sanai-elli took two series of guinea-pigs and administered for live

davs 4 cc. of a typhoid (culture in glyeerlnated liouillon ke|it for a

month in the incuiiator at 'M'C. and then sterilised at \'20\ In the

first lot of animals the \accini' was inti'oduced into the stomach by

means of a sound, and in the second inorulatc'd subeutaneoiish . The
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last scries of miimals wcfi' ns(!(l as CDtitrols to (U'tcnniuc tin- limit of

tolemncf of tlii' oi'traiiisni. It wns found tliat when the animals which

hfiil rcc'civt^d tlw typhoiil poison thvouiih the stomach up to the limit

of tolerance, were inociilatiMJ with cmii small doses of a virulent

culture of H. Typhi thoy died in S to -li hours, and presented neit,h<'i-

met<'orisni, alidonnnnl pfiin, wn- intfslin.d legions, while animals which

had nu( I n \accinated died in liliuiil ilie same tinn', l>nt with the

intestines intensely cun_t;vsted and ecidiynintii-, lymphatic glands

enlarged, and mucosa desti'oyed.

From these ex])eriments it follows that when an orijfanism receives

doses of typhoid toxin within the limits of toleration, the intestinal

tract acquires a local imnuniity. A sulise(]Uent injection with a \iru-

lent orowth thus may pi'oduce death, laryeiy thi'ouoh the nervous

svstem. while the intestine remains normal.

Sanarelli also discovered the curious fact that suhcutaiieous injec-

tions of sterilized products of the })utri(I fermentation of lieef-Wroth

also conferred innuunity upon the intestine, thus opening up the ques-

tion whether ptomaines derived from almormal cor.ditions of the

dio-cstivc! tract in man may not have some heariiin- upon the .piestioii

of the innnunir>- of the intestinal tract.

This oliserver also noted the fact that in <>uinea-])i<:s sutlerinfJt from

t,Vph(;id. ti)e colon hacilli in the intestine inereasi'(l lioth in numhers

and in virulence, killing- out all the other germs, and is inclined to

attrihute some of the secondary ])rocesses in typhoid fever to the in-

vasion of the liody by these germs which have thus become pathogenic.

An innnunity of the organism to typhoid also proved to be an ini-

nuuiity against the actum of the B. Coli. Klein's work, tof), on the

inhibitory action of certain germs, as the Prodigiosus, Komma bacillus,

and putrefactive organisms, \ipon the typhoid bacillus is also vt ry

important in this connection.

Altoo-ether Sanaivdlis work is the most comphiteand suggesti\e one

which has yt't appeared, and we may reasonalily hope for important

developments along these lines.

We fear that this pa])ei' may a)i])ear to .some too tlu'oretical and

visionar\-. It wa^^ not our intention, however, to lay down hard and

fast prineiph'^, but rather to <lraw attention to lines of thought sug-

gcstei] by the ii.'Wei' patliology. Cleai-ly our old views of the

pathological processes in tyjjhoid \\'\i-\- will have to be considerably

iiin.lilieil. in fact almo'-t rep. lie, d liy a moiv adeipiate and elastic

interpretation of elinii-al facts, and o\u' eMuei-ptioirs, while nt present

Idsimi deiiniti'ness, must 'K^'l'ii'''' greater la'eadth until furtla-r i-esearch

places the subject oii a clt-arer basrs.
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That tlif fit'ld is (in almost untrodden one, and that thr clinical

opportunities aiv so xny limited, must Im- our excuse i'of l)rin}:fino-

forward such an immature and altogether inadequate presentment ot

the suliject. We must emphasize, however, our opinion that the

cui'rent views u[)on ty])hoid t'lvcr are far too craiii|)ed and stereotypt^d

to convey an accurate im]>ressii)n of tlu' ti'Ue nature of the ]ia,tholo,ui-

cal proc-'sses in tliis disease.
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