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Virchow's Archiv 254:363-378, 1925

INHALATION ANTHRAX , by E. Fraenkel

One of those acute infectious diseases that every year cost the lives of
a small number.of persons in pre-war Hamburg, I mean anthrax, has almost
completely disappeared during the iast two.war years and the following three
peacetime years. This is explained by the circumstance that cessation of trade
between Hamburg and certain extra-European countries, due to the war, closed
the sources leading to infection with anthrax. These consist of dried animal
hides imported from those countries, including some from anthracic animals.
The transport of these hides from the ship to the warehouse leads to infection
of persons engaged in this work. The overwhelming majority of the resultant
casualties involves external anthrax. However, the dust raised in the storage
spaces when the hides are dropped leads to occasional cases of inhalation
anthrax (IA) that. characterises so-called rag or wool sorter's disease.

The curve in Fig. 1 gives a good perspective on casms subjected to section
because of anthrax in the Eppendorf Hospital. Their grouping by decades isparticularly instructive, revealing a great increase in fatal cases of anthrax
from decade to decade. In the first decade following the opening of Eppendorf
Hopoltal (1889 to 1898), only 6 cases of anthrax were submitted for autopsy.
There were 13 in the second decade (1899-1908) and 20 in six years (1909 to
the beginning of the war in 1914). A steep downward curve follows. Three
more persons died of anthrax in the two years following 1914,. whereas no fa-taliti-- were registered during the next five, from 1917 to 1921. The year
1922 bxngs two, as does 1923. This coincides with the resumption of trade
with thoro countries that again sent dried animal hides to Hamburg.

It is not my intention to impart to the reader my knowledge of human
anthrax gained from a large material at Eppendorf Hospital and to discuss its
clinical, etiological and pathologic-anatomical relations. I intend to limit
myself to certain observations of inhalation anthrax, specifically one case
involving the bronchi which, to my knowledge, has not been published hereto-
fore. Generally speaking, we are fairly well informed about the changes
taking place in the air passages in inhalation anthrax, especially through
Paltauf and Eppinger's studies of so-called rag disease. Thus Paltauf, in
1888 (The Etiology of' Rag Disease, Wien. klin. Wochenschr, No. 18 and follow-
ing) refers to a report by Kundrat and mentions that most cases reveal promi-
nent necrotic lesions in the trachea and the large bronchi, ranging in size
from a pinhead to a lentil, the surrounding mucous membrane showing dark
erythems and hemorrhagic permeation. Although I have no experience with cases
of fatal rag disease, I know of inhalation anthrax of different etiology which
frequently reveals lesions somewhat characteristic of anthrax in the mucosa of
the trachea, i.e. in the area of bifurcation, which somstimes continue into
one or both bronchi.

At this time I shall give a brief description of such a case (Specimen
Catalogue No. 2255, Section 30/1906) (Fig. 2). At the point of bifurcation,
and only there (the remaining tracheal micosa being completely unaffected),
the mucous membrane shows a strong, dirty erythema on the anterior and right
wall of the left bronchus and tha dorsal wall of the right bronchus, with fine
granulation resembling the surface of a raspberry; in addition, the dorsal
wall of the right bronchus is permeated with punctate extravasates.



A sighlydiff erent appearas=, was presented by the zrachea of a case "an
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lef t broadiaxp to a lesser extent in the right bronchvus, showed intense erytinas
tending slgtytwr lecoloration. At about the fifth cartilaginus

ringof hisbro-ha, Amos exctl inthecenters, there is a 3 = wide, A~ ma
high, hidtish essoher. The mean memrane of the rigot vall, just below the '

biureation; Uas a spot of velvaty coarseness one-half the six. of a small

If n sch &usthe peculiar location and the strictly fecal character of

expert to suspet an anthrax Infection, it ise soon confirmd by concomitant
hoemarrhagic inflammtion of lyzmph modes in the sediastinua, in the bifurcation
ant In thme hiums of oem or both lungs, as wall as by usually present at timse,
quites massive serous or serous-bn.rrbsgie exudates in the pleural spaces. The
lunge arm me necessarily Lwoouedv in such cases, and this I# -m of the reasons
*hy thm codit ion should be called inhalat ion anthrax and net pulmonary anthrax.
to this~f lading, typical of IA, peritatting the diagnosis of anthrax by itself,
Is astmally added the demonstration of pathogens by smans of a simple atreak
preparation free the hemorrhagic lymph nods. *Oddly enough the best-known
textbooks of bacteriology and the pertinent mannual of infectiwos diseases by
Jechmem do not metion the occurrence of much foci tn the trachea and bronchi.
With a refermance to ppinger, Jecdime stats on p. 9fl6 that pulmonary anthrax
fraqwuntly msifests Itself "already aw the nasal meow in the fore of haomr-
rhagie Infiltrates and puastular forn, and that-"the laryngeal mucsos shows
simlar' lesions in addition to beingj intensely erytemnatsud'. Aobernimeim dif-
faieatiataa TA (Mella-VWassermnen, Vol. LUI, p. 651) by the appearance of roemrk-
able ehanges in the region of the satire respiratory-tract which,, starting with
maanginsos-spotty infiltzation of the wasaal macema, lead in the forms of adorn-
ton swaelling and bleeding via the larynx a"d trachea into the lungs. The des-
criptiem does net indicate whether the author was thinking of a cont inued
af foatiorn of the air passage iicess from the nose downs or whether he favors
intormittent attachment of the pathogen found in eyery case of IA. In my
opinion, noither is correct,, @ine the findings are quite irregular and present
a wholly different appearance at time, an I shall demostraet later. Fried-
berger and P1feiffer's Textbook of Microbio'logy, 1919.(p. 423) fails to list any
of the anatomical changes demonstrable in IA. The authors limit themselves to

*the remark that Apulmomatry anthrax is narly always a fat"l disease that is
cammed by the Inhalation of anthrace material, is kami as rag disease and is
observed am"e rag sorters and wool verkersP. Finally, I should like to refer
to 'Briber, R~aibr and Ficker' s Manual of. Nygiene (1913. p. 1"-47) which also[ ~ignoers the anatomical changes of the respiratory apparatus in "pulmonary
antbhradaI% as it Is called by the authors. in order to notion a pathologist
vim ancalls; in the field of biacteriology, reference is made also to P. von
laumartea who devotes a short passage to IK in his Meanual of Pathogenic Micro-
organisms (p. 3"), without, however, treating the anatomical findings in the
respiratory organs. Me merely reiterates Ippingoers viewpoint,* whose studies

ofrXdisease led him to comnclude that the spore-contlaiing material is
brsuht bsy thes air strom directly into tka alveoli where bacterial growth
causes In~ftwotory procetsses in the lungs and secondary infection of the
bloo". PSaungartmssr categorically rejects this concept of Eppinger, since it
lacks experimental support. ms does not exclude the possibility that "the
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portal of entry is located in the sucosa of the upper air passages and that
the anthracic affection of the lunas has a hamatw-eniae A•t4._4: f a.n_ _.anAdlv
agree with the first part of B arten's opinion, and the findings listed by
me in this paper as well as the indicated description of Sobernheim should be

taLuod in this sense. The situation is different with respect to thesecond part of Baumgarten's hypothesis, which I should like to contrast with
"another, nore lkely theory according to which the anthrax bacillus eWas In
the upper fir paages - patof :rably in the area of b;fur:tioj, Particularly at

the tip and the neighboring regions of both bronchi (*) - from where it reaches

the lungs by aspiration and leads, possibly without involving the latter, to
those characteristic, severe, hemrrhagic inflamtiona of the regional lymph
nodes. If animal tests have been unable "s far to duplicate these symptms in
the air passages of animals, this only proves, in my opinion, that the test
conditions have been incorrect. Future research should uncoer these. Amn
hman beings, the findings in those cases where the focal involve•mnt of the

trachea resembles that described by ma are so unequivecal that another ,sncpt
some very unlikely. I should like to support my hypethenis with a case pub-
lished by isal in Vol. 42 of the Zeitacher, F. R. (p. 381), also involving IA
whose genesis was traced to a portal of entry "in the left min bronchus, about
2 cm below the bifurcation, in the form of a hemp-seed-sized, dark red spot".
teel presents a precise description of the focus, considered hy him to be a
"small, undeveloped anthrax pustule and explains by manos of an illustration

(Fig. 1 on Plate 5) that the Tun. propr. in the region of the missing epithelitl
layer is covered by a continuous cover consisting of dane aggregates of anthrax
bacilli. With respect to the entry of bacilli into the lungs, Xisel assumes
(1. c. page 392) that Rtheir invasion has proceeded along the same path as
established by Eppinger and Paltauf in earlier cases of human pulmonary anthrax
(rag disease) and confirmed by later investigations, namely via the lymphaticd%•
I cannot agree with eisel's concept on the basis of his detailed histological
descriptions and Fig. I and I1 included in his work, the last of which also
dipicts a small bronchus filled with dense, leukocytic exudate and containing
bacilli; I maintain that the pathogens had reached a number of small bronchi by
aspiration from the primary focus in the left bronchus (rightly considered as
the portal of entry), had been aspirated further into the alveoli and had
traveled from there via the lymphatics into the intestinal tissue and the
regional lymph nodes. This assumption is strengthened also by the histological
findings in the tracheobronchial focus already described (Catalogue No. 2255).
he i•nvasion of pathogens (Fig. 3) between the cells of the partially still

unimpaired, multi-layer epithelium and their subseguent penetration into the
Strat. prop. of the mucous mebnrane, densely packed with laukocytes, was
established. Elsewhere the epithelium us missing (Fig. 4). The naucous m-
brane seeps to have eroded hare, and its area on the surface is infiltrated by
leukocytes and numrous bacilli (Fig. 5). Is it too far-fetched to assum that
free bacilli reach the deeper air passages with the sir stream and may lead
simultaneously to the characteristic, hemorrhagic lesions in the pulmonary
parenchyma and, by dissemination via the lymphatics, to infection of the
regional, madiastinal, peritracheal and hilar lymph nodes? When this filter
is overcome, they may flood the fluid mass and cause metastases, including

* Oddly enough, Ippinger does not mention such localization in his monograph
on rag disease.
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motastafes to the brain. If they rwmin limited to the respiratory tract, the
possibility of a gastr.-intaetiusl infection is given by swallowing of bronchial
"fe4rksL4o meachim dos phoryax CW~Aro expectortion.

Onteohrhand, simultaneous intr"ion of infeetious material inte theI
air MWd digestive passages my cause the affection of telte iety ih
out tim gagemy of infective sputum, an maen recently 1Aacs fcerciia
pulmomary anthrax (Sect. 985/1914). The patient, admitted with the symptoms of
asthemis pmeiiniaa presented a very severe clinical picture out of proportion
to the usakly pronounced pulmonary finding-s, leading to the early suspicion that
a Spsela typo of iufectimn =s involved. Culture of the fr~akly sauguineous
Spuatio yielded anthrax bacilli, cont using the dia*isi of pulmonalry anthrax.
Oddly enough the patient's principal complaint in the anemmesis end during the

j brief Stay at the hospital iavolved the stkmac), and moctioa tieclosed a large
enatisraic focus in that organ. in addition, there were two *allsr, smaller

onsin the vrper jejunumi. It is ceisovable that the pmtbeogn, invading the
digestive tract and the respiratory apparatus simultanemously, had first formed
tihe large facus in t0% stomach and the concomitant symptoms, and had later
affected the lungs. Although the mrbid process of the latter organ had,
develisped last, it bad caused the patient' s death undar a comlex of symptoms
abmractsristic for this form of authrax. The mode of infection cannt he
estasblihd with cartainty is this case. Tho patient had beom unloading dried
hides from &Wooed six months ago. Since the saasmiltion of such is prolonged
latency of anthrax bacilli Lavadinag time orga. am at that time is highly
Improbable, tb, only remaining possibility adicates, that mterial containing
-oeras had *dhered to his clothig end ha &ntered the organism via the respir-
story and digestive passages by an unfortunate accident just prior to the
appearance of the acute morbid signs.

It is not possible in all cases of UA, even in those where hemorrhiagic
foci have formed in the lungs, to demonstrate signs of bacterial growth in the
form of small heinwrhegic-necretic spots in the larger air passages. This still
leaves the objection that smaller foci, possibly localized in bronchi of the
second or third order, remain undetected and besides, the absence of such primary
infectious points invontes a cataeoric demand for eamaination, of the nasal cavity
wWi'h Is readily acc mlished with the aid of Bark.'s a sction. .1 should mention
that the fomtion of these foci, considered Ly me to be virtually characteristic
of anthrax, is not absolutely necessary. It sumn sufficient to find inflame-
tory, homrrhegic erythaem strictly Limited to the point of bifurcation and its
transition to tho main bronchi,, as 1 oberved in a 38-yer-eld io who succumbed

* ~to TA (Oatlogue No. 5432, Section 593122). In addition to a dirty brown-red* j aelaratien of the tracheal imeoaa ngar the bifurcation, the macems moabrona of
the right main bronchus revealed ama extrevesate, half the size of a small finger-
nail and several others of pinlhia-siza. Sisinltansoue presence of hemrrhagic
lymh =mkds led to a tentative diagnosis of anthrax just fro this phase of
4ectiem. being confirmed when examination of the cranial cavity revealed hemor-

rhagic Inflammt ion of the soft meinges in additign to eisrous punewot and '

slightly larger extravasa4oas in the cerebral substance. 21e last link in the
chain of evidence was furnished by culture of pure anthrax bacilli from the
inning.., upl~on and vertebral mrrow.
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it is possible also ior inhaiation and exter•al anthrax to coexist, as
shown by preparation 2255. UTfortunately the pertinmnt aamuais is missing.
However. X have indicated on the .specimn container that the patleat had been
marked by high-srade cyanosis during his lifetime. in addition to the des-
cribed, very characteristic trachao-bronchial disease focus, the autopsy hadf disclosed bilateral hydeothoraz which adequatoely plains the mtiont'S high-
gxsrd cyanosis. The patient's death was due to severe IA, ildependent of the
pustule localized at the throat. The interpretation of such cases otfers no
difficulties. The spore-containing material reaches thu outer covering through
the fingers and is introduced simultaneously into the respiratory apparatus
with the air straam. it would be incorrect to assume a lymphogenic or hinato-
genic etiology for lesins found in the airways in suck cases. Entry of path*-
gens between the cells of the epithelial coat, observed by n- in •his particular
case, excludes such an assumption.

Just as the anthrax pathogen is able to attack the ervaims directly at
two points to cause cutaneous and inhalation anthrax, or Lnhalation and gastro-intestinal anthrax, this observation indicatos further that the causative agent

may become established at two different locations within the respiratory appa-
ratus and induce dissimilar changes. I should like to recount one such case
here, involving a laborer, 35 years old, who uas admitted in a moribund con-
dition. (Catalogue No. 3310, Section 4l4/1910). Aside from conspicuous
cyanosis, hemorrhagic pleural effusions, and two hemorrhagic nodes (one in the
iloau, near the valve, and am 4 inch higher, near the airways), the autopsy
disclosed the folloving (Fig. 6): The macosa at the tip of kifurcation and
extending into the right bronchus is in a state of severe hemorrhagic mi 1am-
mation. Near the center of the affected zone there is a smll necrotic focus
that exposes the cartilaginous ring underneath. At the division of the -tin
bronchus and the branch leading to the lowir lobe the mucosa is covered with
shrods of fibrous pseudmmbranams, mso in a floeting state. Almo the trachea
there is a chain of hazelnut-sized, coarse lymph glands with dark red sectional
surfaces. Lymph glands of the pulmonary hilus are up to a small fist in size,
coarse, and resemble bluish-red marble upon section. There is a particularly
large lymph gland in the bifurcation, forcibly separating the bronchi. The
lungs have a soft consistency; they are limp and froe of foci. Pure cultures
of anthrax bacilli were grown from the heart blood, spleen and hilus glands,
as wail as from the unchanged brain.

The anamnesis failed to establish the source of infection. The patient
was said to have coughed for saw time and to have been seriously ill for only
two days. He was admitted on 26 February 1910 at 7 p.m. and died at two
o' clock the next afternoon. Although there are regrettable uncertainties about
the mode of infection, this case undaubtedly involves classic inhalation anthrax.
Observation made during the short clinical course support this assumption.
Severe dyspnea and cyanosis was noted during admission, as well as a strongly
accelerated pulse in an afebrile patient. Thee ars, precisely the symptoms
that might almost be considerad pathognumic for IA. The rapidly developing
pleural effusions leading to quick reduction of the respiratory surface explain
the manifestations with respect to the respiratory organs. To this are added
the high pulse frequency and the relatively insignificant findings involving
the lungs, whIch are usually out of proportion to the severity of dissase. For
the experienced observer, such cases point to suspected pulmonary anthrax, or

5.A



iAMHtw nGhi'mmmo boh pauapacess frqaft it hmorhgic

21a 'uhi"owmally ohmsD anthrax -bacilli on stained sawsertia

jCOan1imd within the sext few hemr by malture, lie hamsmade it standa~rd

preceduft at Ippendorf to carry out lhmar puncture in all usease of anthrax
and to exanims the liquor bactarieolgically, This freqwuetly ouabloes us to
setablish Lavolvamet of t~s MAinge at am early date BIG" culture.. aren
started as a mtte~r of routine. Important clues are obtind thereby to the
prognostic evaluation of individual cames.

11- ir Armthee cinial esoksto the anatemcal fiad'ngeof the
disusedcas, the essential result has been found to be: An i~nflamtion

-4&d by circumcribed uscrosis of a zcrtilag~nhus bronchial rifg, and
a "meoss morked by the formtion of fibrin*"s hsdbas which excces
the b@=@=bmgic-nocrotic region. and invades the muucesa. of a branchus of the
first Gffr iofeethrbofthe fact ta h nw ail
In able topxcknuc- a . 'itiso I ibrine poeudomenbrmnss similarly to time
diphtheria bacillus and 01pl. la. Generally speaking, this process Le very
ral-i otherwise it would have bees discovered by other investigations long ag.

* I probably own the obse.rvations to time circumstanc that I have soon an unusually
* large - I of anthrax cases* I maes the first oboervation of this type nearly

a. quarter at a cantfty ago and pointed to this property of the anthrax bac'Illus
dwiug subsequment demonstration, comesw * PSOVdASNprans in thug positio my
repwesent the only change NOWe is the lIrg air PIRs0agee. 1 Sould like to
offer the case of a 34-year-old -o as proof thereof. Its patient had been
working in a wareuhouse, handling seko, furs and horms hair.. Xe hud stayed
bum during lentecoesk, 3-5 Jumes without going to bed. Be did nt feel mall,
huwaver. On the morning of 5i June he sam a nmber of persons in the -'omm and
under tdo sofa, and was sent to dhe hospital because. of 4sliriim4 Awere he
succumbd in a.short tibe. The emaditi" became clear eOnly during autepsy.
there vare about 2 liters of sangaineous fluid in both pleural, spaces. Tha
lymph mades of thme anterior indisastiin were up to walaut-simed, hoerrhagc,
as ware the hilus glands an both sides, especially in dom vL*1ntty of the left
bkofikms. Thu lungs vare stresgly %daiit~mc and free of foci. 2Me "rpig-
lottie folds were hemorrhagic and slightly swollen. A thick, 'somewhat rolled
f ibrinous pudera on a slightly dirty-grey mucous Akin is lacated in the
brOnchus that leads to thme centsr of the superior lobs. Histological ezami-
noiMMnI Of U piece Of u00braft after Stainin according to Waigrt's f ibri
methods reveal a composition of extrowely thin threads of fibrin conncted

*In a delicate network and$ in the upper Ityars, the presence of nmrous anthrax
bacilli, partly in the farm of paeuds-throads (Yig. 7). The contents of colii.-
lar elements is 'very mager, especially in time deeper layers of the nobrao
This cam also revealed several amtkracic foci with partial cleatrisation of
the necoss ibr neL the stemach and jejunuo. &gain I Loal Justified in
asoudxg that the digestive tract vas infected sinvtmotaesly with the air
passages, an ha been the case with an earlier instsmice of clinmically diagnosed
puloary anthrax subsequently coofizoud by section. W~e do not knouw the pro-
requisites for thu formition of fibrines" lnu~aws an the Mcesa, of the

airmeyss, a 'very unusual and rare Ipa~sa attributable to the invasion by anthrax
bacilli. In. this type of diserdeuX, the regional lymph madam again react with

hrhegiceffusions of variaLO volume into the pleural spaces. Wei condition.
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Sdoes not only belong to the appearance of pulmonary anthrax "kat exocherp, but
occurs upon every setLiment o0 Antarax baciiii in the iarger aitr passages,
provided it causes a somewhat more intense inflmtion of their ncosa.
Xseecially upon localization of the disease in the area of tracheal bifurcation
and the neighboring regions of the main bronchi, a preferred point of attack
according to the material discussed here.

At times, the appearance of IA may be completely masked by manifestations
of the central nervous system. Reye has observed such a case and presented it
to the Biological Department of the Medical Association on 24 February 1914.
The 59-year-old patient had been carrying sacks 8 days before exitus. ge vent
to work on 17 February, but colained of malaise, nausea, and weakness in the
legs during the day. He had risen on 18 February in spite of )musea and head-
ache. Stupor set in during the afternoon; in the evening the patient became
cmatose, the pulse was arrhythaic. A lumbar tap carried out at 10 p.m. yielded
greyish-white, cloudy liquor. The patient died at 1:45 am. The lumbar punctate
contained leukocytes and massive rods identified as anthrax bacilli. The upper
strata of the flanid contained only bacilli and isolated erythrocytes. Section
reveoled 1in cc nf a fluid resaublinX seat irf_,sion in each pleural space. The
lymph nodes in the pulmonary hilus and at the bifurcation show pronounced
swelling and hemorrhagic properties. The lungs are also hemorrhagic-edstous
and show pneumonic infiltration over a walnut-sized patch of the right inferior
lobe. There is a pseudo-membram that adheres rather closely to the macosa at
a circumscribed site in the main bronchus leading to the right inferior lobe.
The soft meninges are partly marked by hemorrhagic infiltration, partly by
gelatinous edema and yellowish coloration. Bacteriological testing of the
blood and the liquor yielded pure cultures of anthrax bacilli.

There should be no doubt In this case about the invol. jnt of IU. The
meat infusion-like pleural effusion, the strongly hemorrhagic swelling of the
hilus lymph nodes, the hemorrhagic-pnetmonic focus in the right inferior lobe
may be considered pathognomonic for this type of anthrax disease. Similarly,
the discovery of a small pseudo-aembrane adhering quite tenaciously to the
inferior lobe bronchus seems to justify the designation of this point as the
primary pathogenic colony. However, the ususually early involvement of the
3oft meninges caused the picture to be dominated by maningeal manifestations.
These al-o explain the rapid course of this case.

Since the autopsy was carried out in private practice, the nasal cavity
and its accessory sinuses could not he examined. For this reason I smst dis-
pense with discussion of a possible connection between lesions in the nasal
cavity, pointing to invasion by anthrax bacilli, and the described hemorrhagic-
inflammatory process in the soft meninges, As Risel has done in Case 2 of his
paper cited above. The last of my cases discussed here differs frm Rivl's
in the absence of IA with lesions in the larger air passages and in the lungs.
Besides, I do not hesitate to assume a hematogjeic etiology for the hemorrhagic
inflamation of the soft Lainges which accompanies a number of anthrax in-
fections, Just as in the case of suppurative meningitides thet we observe as
complications of pnemonias and other acute infectious diseases or, independent
of these, in epidemic cerebrospinal meningitis. However, this doos not exclude
the possibility of genesis by the path dencrib-d by Rival, via the perJnwal
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sideed, maly for thein CAsi8 AU signs of a primry invasion of ant-rax

In Sly SAILM&i the results obtained f roO the material di4mss SbQV* WAY4
be gcu4Pd UWW the fallmdusa couIveigem -It is rec~med to Speak gx-
clmftI4 of IA uhem a dimmase pmeea is ixvelvet A.hih is oasmed by the entry

Of g hkmbailli fries tbsai pasomges, adntof pulummry catbxa,sic
Lbm 1W. ane affected only JA part of the. cases,) TUsi every case of rilumomry

im1WNU Mstkm& An CAMS diegae"d as IA, tbeem animtrhau~ or beme-
z~isvesrtiefOd Lit the trachea, variable in sine an at times reachiag

dato a serIla60imA rnag, with appreqmAt preforem. few the bifuarcation and
tbS mighborig seCtor Of the mix bIGMhi. S WItab ermle uirasucpreparat ions

iwy asth LxmL=i of astinrux bailli hetupen the epfttilia of the trachea-

anthimm Ny he fummd by aspiration of fre aftbrax Imwcli into the deeper
airuys, ag for " the alveoli, without 1yjV&$V~c disiuajotia of bacilli.
XvM Prooems limited to the trach-bnmaweci~al ummer usmouly cause Pronounced

~~wrheMIc wllG of Oth rMgiSMI 17"k noes, thu madisaaiaml, hilus MWd
bi~furcatima lyqib medes, as wail an armalatimn Di verUVable iusgto of genoss.

WWSSrtgC Of fWAsim Lx tbe PUaMsl OSaMS. The nesultaut. alfical sixes ami
"MUMisa with thoe" of Pme paJ-vy anthrax coualtift of hiegh-Praf cyab,
ma~ss strammly accelerated Sad d~dimbxaet Pulm, vrmuw* feebimuea,
occ~simi higk twearatwa - A mmu of TA cams arm compliated by meruid.
feel in the diges tie tract UK~ lattor my he infected by asllauiug of

~azhsc spein, epeci lly u = Ztulxmtz of the lIng,, or by simaltsm meGxtrY at spec-cminat-fia maetrial digestive qpparatus. Simlarly,
Pathasam UtlCAzed in the waxsiu. of IL -mx also, cau an axthreic lesion
es the uhix. Finally, 1A may lead to early ___pio & e the saft inxinses by

hkom~sroute, charact&arlmd by the finudimg iif 4orrhagic mouiagitis which
coMIOWeY NAAS thO camloi af sYm~tim typictal of ICA>Tbm pregneais of I&,
eVIRSNx rcolpitiex, is extramly pow.



"*1

Fig. 1. Curve of fatal cases of anthrax obseryed at Xppendorf Hospital from

1889 to 1923.

Fig. 2. Anthracic focus on the carins. of the trachenal bifurcation-,*_. E-eto
30/06, Collection 2255.IJ

Fig. 3. Bronchus with bacilli invading the epithelium and situated in the
muicos proper. "ection 30/06, Collection 2255.

Fig. 4. Upper right: preserved epithelium; Left: absent spitheltl.
Section 30/06, Collection 2255.

Fig. 5. Bronchus with disintegrating surface epithlium a"nd anthrax bacilli
invading the micous mmbrane. Section 30/06, Collection 2255.

Fig. 6. Inhalation anthrax; small necrotic focus in the right bronchus just
below the carina of tracheal bifurcation, hyperemic zone in the
proximity, reaching into the trachea. Large hemorrhagic lymph node
in the bifurcation. Catalogue 3310, Section 414/1910.

Fig. 7. Fibrinous pseudo-membrane and anthrax bacil'.i.
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