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Virchow's Archiv 254:363-378, 1925
INHALATION ANTHRAX , by E. Praenkel

One of those acute infectious diseases that every ysar cost the lives of
a gmall number of persons in pre-war Hamburg, I mean anthrax, has alwost
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-Furopean 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 overvhelming ms jority of the resultant
cagualties involves external anthrax, Hewever, the dust raised in the storage
spaces when the hides are dropped leads to occasional cases of inhalation
anthrax (YA) tha’ characterizes so-called rag or wool sorter's disease.

The curve in Fig. 1 gives a good perspective on cases subjected to section
because of anthrax in the Eppendorf Hospital. Their grouping by decades is
particularly instructive, revealing a great increase in fatal cases of anthrax
from decade to decade. In the first decade following the opening of Eppendorf
Hosviral (1889 to 1898), only 6 cases of anthrax were submitted for autopsy.
There were 13 in the second decade (1899-1308) and 20 in six years (1909 to
the beginning of the war in 1914). A steep downwurd 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 byrungs two, as does 1923, This coincides with the resumption of trade
with thoee 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 obuervations of inhalation anthrax, specifically one case
involving the bronchi which, to my knowlédge, 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
1838 (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 muicous membrane showing dark
erythems and hemorrhagic permeation. Althougk I have no experience with cases
of fatal rag disease, I know of inhalation anthrax of different etiology which
frequently reveals lesjona somewhat characteristic of anthrax in the mucosa of
the traches, i.e. in the araa of bifurcation, which sometimes zontinue into
one or both bronchi.

At this time I shall give a brief description of such a case (Specimen
Catalogue No. 2255, Sectian 30/1906) (Fig. 2). At the point of bifurcation,
and only there (the remafning tracheal mucosa being completely unaffected),
the micous membrane shows a strong, dirty erythema on the anterior and right
wall of the left bronchus and the 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.
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left bremehur, to a lesser extent in the right brouchus, showsd intenss erythems
tending slightly toward a blus coloratisn. At about the fifth cartilaginous
ring of this bronchus, alwost axactly in the center, thare is & 3 mm wide, 1§ m
high, wvhitish sschar. The mucous membranme of the right well, just below the
bifurcatisn. has & spot of velvaty coarssnass ona-half the sixs of a smsll

fingsynail,

1f in such cases the peculiar location and the strictly focal character of
the lesisns with its hamorrhagic or hamorrhagic-necretic i{nflammation leads the
expart ts suspect an anthrax infectiem, it is soon confirmed by comcomitant
hemorrhagic inflammation of lymph nedss in the mediastimum, in ths bifurcation
and in the hilus of ene or beth lungs, as well as by usually pressnt at times,
quits massive sarous or sarous-hamorrhagic exudates in the pleural spaces, The
lungs axe mst mecessarily invelved in such cases, and this is ene of the reasens
why the cenditien sheuld be called inhalation anthrax and net pulmomary anthrax.
To this.finding, typical eof IA, permitting ths diagnosis of anthrax by itsslf,
is natwenlly added the demonstratiem of pathogens by msans of a simple atrsak
preparation frem the hemorrhagic lysph nodas. Oddly smsugh the best-known
taxtbooks of bactericlogy and the partinent ssnusl of infectious disesses by
Jochmpun do nst mention the occurremcs of such foci {n the trachea and bronchi.
With s rsferance teo Eppingsr, Jechmaun states on p. 908 that pulmonary anthrax
frequntly snifests itsslf "slready en the nasal mucesa in the form of hemor-
rhagie infilivates and pustular ferms”, and that “the laryngsal mucosa shows
similar lasiens in addition to being intenssly erythemmtous”. Sobernhsim dif-
foreatistes IA (Kolls-Hassexmana, Vel. III, p. 651) by the sppsarance of remark-
abls changas in the regicn of the satira respiratory tract which, starting with
sanguinssus-spetty infiltration of the ussal mucoss, lsad in the form of edeme-
tous swalling and blesding via the larynx sad traches into the lungs, Ths das-
criptisn dess net indicate whether the suther was thinking of a continued
affaction of the air passage mucesa frem the nose down, or vhather he favors
intarmittent attachment of the psthogen found in every cass of 1A, In my
opinion neither is correct, simce the findings are quits irregular and present
a whelly different appesvance at timss, as I shall demsmstrate later, Frisd-
berger and Pfeiffer's Taxtbook of Micrebiology, 1919 (p. 423) fails to list any
of the anatomical changes demonstrable in IA. The authors limit themsslves to
the ramark that “pulmomary snthrax is mearly alweys a fatil diseass that is
causod by the inhslation of mathracic msterial, is knswa as rag disesss and is
obsarved smong rag sertars and weel werkars”. Fimally, I sbheuld like to refer
to Gruber, Rubuer and Ficker's Mamual of Hygiens (1913, p. 146-47) which also
ignerss the snatomical changes of the respiratory apparatus in “pulmonary
antkrax®, as it {s callad by the authors. In ordar to msntion a pathologist
who excells in the field of bacteriology, reference is mads alse to P. von
Baumgerten vho davotes a short passage to IA in his Manual of Pathogenic Micro-
oxganisms (p. 866), without, howevar, treating the anstamical findings in the
tupint.u‘y organs., Ns merely reiterates Eppinger's vigwpoint, whose studias
disease led him to cenclude that the spers-containing misrisl is
bmm %y tihw air stream directiy into ths alveoli whare bactsrisl growth
causes inflmsmsatory processes iz the lungs and secondary infection of the
bleed. BRausgertner catsgerically rajects this coucept of Eppinger, since it
lacks sxpsrimeatal support. Ha does nst exclude the pessibility that Hthe
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portal of entry is located in the mucosa of the upper air passages and that

the anthracic affection of tha lungs has a hamataganic srigin’. One can readily
agree with the first part of Baumgarten's o;:inion, and the ﬂ.ndinu iisted by
me in this paper as vell as the indicated description of Sobernheim should be
undersivod in this sense, The situation is different with respect to the
second part of Baumgarten's hypothesis, which I should like to contrast with
another, more likely theory according to which the anthrax bacillus settles in
the upper air passages - prwferably in the area of bifurcatien, particularly at
the tip and the naighboring regions of both bromchi (%) - from where it reachas
the lungs by aspiration and lesds, possibly without invelving the latter, to
those characteristic, severe, hemorrhagic inflammations of the regional lymph
nodes, I1f animal tests hava been unsble so far to duplicats these symptoms in
the air passages of animals, this only proves, in my opinion, that the test
conditions have bsen incorrect. Puture ressarch should uncover thsuse. Ameng
human beings, the findings in those cases where tha focal involvemsnt of the
trachea resembles that described by me are so unequivecal that snother cencept
seems very unlikely. I should like to support my hypethe=is with s cass pub-
lished by Risel in Vol. 42 of the Zeitscher, F. H. (p. 381), also involving IA
vwhose genesis was traced to a portal of antry "in the left main bronchus, about
2 cm below the bifurcation, in tha form of a hamp-seed-sized, dark red spol”.
Risel presents a precise dascription of the fecus, considered My him to be a
"anall, undeveloped anthrax pustule® and explains by means of an illustratien
(Fig. 1 on Plate 5) that the Tun. propr. in the rsgion of the missing epithelisl
layer is coveresd by a continucus cover consisting of danse aggregates of anthrax
bacilli, With raspect to the entry of bacilli into ths lungs, Risel assumes
(1. c. page 392) that "their invasion has proceedsd 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 vis the lymphatics”.
I cannot agree with Risel's concapt on the basis of his detailed histological
descriptions and Fig. I and II included in his work, the last of which also
dipicts a small bronchus filled with dense, leukeocytic sxudate aand containing
bacilli; I maintain that the pathogens had reached a muber of small bremchi by
gspiration from the primary focus in the left bromchus (rightly considered as
the portal of entry), had been aspirated further into the alveocli and had
traveled from there via the lymphatics into the intestinal tissue and the
regional lymph nodes. This sssumption is strengthened also by the histological
findings in the tracheobronchial focus already described (Catalogue No, 2255).
The invasion of pathogens (Fig. 3) between the cells of the partially still
unimpaired, multi-layer epithelium and their subseguant penstration into the
Strat. prop. of the mucous membrane, densely packed with lsukecytss, was
established. Elsevhere the epithalium was missing (Fig. 4). The mucous mem-
brane seewms to have eroded here, and its ares on the surface is infiltrated by
leukocytes and numercus bacilli (Fig. 5). Is it too far-fetchad to assums thut
free bacilli reach the deeper air passages with the ::ir stream and may lead
simultangousaly to the characteristic, hemorrhagic lesions i{n the pulmonary
parenchyma and, by dissemination via the lymphatics, to infection of the
regional, mediastinal, peritracheal and hilsr lymph nodes? When this filter

is overcome, they may flood the fluid mass and cause mestzstasss, including

.

* 0ddly enough, Eppinger does not mention such localization in his momegraph
on rag disease.
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matastases to the brain, If they remain limited to the respiratory tract, the
poessibility of a gastro-intestinal imfection is given by ewallowing of brenchial
Baciailem resching ihe pharynx threugh expacroration.

Oa the other hand, simultansous intrusion of infactious matsrial into the
air and digestive passages may causs the affection of the latter directly, with-
out the agency of infactive sputum, as ssen rscently in a case of clear clinical

‘pulmensry anthrax (Sact. 985/1924). The patient, admitted with the symptoms of

asthamic pnsumsnia, presantsd = very ssevere clinical pictuxe out of proportion
to the weakly pronounced pulmenary findings, leading to the early suspicion that
8 spaeinl typs of infectien was invelved. Culturs of the frinkly sanguinsous
sputum yislded snthrax bacilli, confirming the diagnosis of pulwonary snthrax.
0ddly emeugh the patient's principal complaint in the anawmesis and during the
brief siey at tha hospital iavolvad che stomach, and sactica disclosed = large
authracic focus in that organ., In addition, thery were two sfimilar, smller

~ onas in the upper jejunum, It is conceivabls that the pathogen, invading the

digestive tract and the respiratery apparatus simultansously, hed first formsd
thea large focus in the stomach and the concomitant symptoms, and had later
affecred the lungs. Although the merbid process of the lattar organ had,
davalopad last, it bhid caused ths patient’s death undor = complex of symptoms .
characteriatic for this form of authrax. The mods of infaction camnot be
established with cartainty in this cass. Tha patisnt had besm unlesding drisd
hides fram abroad six months age. Sincs the sssumptien of such a prolonged
latency of anthrax bacilli imvading the srge iism at that tims is highly
isprababls, ths only remaining pewsibility udicates that material comtaining
spexes had zdherad te his clothing and had sntersd the organism vis the respir-
atory and digestive passages by an unfertunate accidsat just prior to ths
sppsarance of the acuts morbid signs.

It is not pessible in all casss of JA, even in thoss where hemorrimgic
foci have formed in the lungs, to demonstrate signs of bacterial growth in the
form of smmll hasvrrhagic-mecrotic spots in cha larger air passsges. This still
leaves the objsction that smsller foci, possibly localized in bronchi of the
second or third ordsr, remain undetected and besides, ths zbasnce of such primsry
infectious points fnvoxes a catsgoric demund for examinmtion of the nasal cavity
vhizh {s readily accomplishad with ths aid of Harke's sactisn, I should mention
that the forxation of thess foci, censidered Ly me to be virtually characteristic
of anthrax, is not sbsolutsly necssisry. It srems sufficient te find inflamma-
tory, hamsrrhagic erythems strictly limitsd to the peint eof bifurcatien and its
transitisn te the msin bronchi, 2s I ebserved in a 8~ysar-old man who succumbed
to IA (Ciutalegus No. 35432, Section 593/22). In addition teo a dirty brownered
soloration of the tracheal mucosa mear the bifurcation, the muceus membrara of
the right main bronchus revealed ene axtravasate half the sizs of a mmall finger-
nail and several others of pinhpsd-size. Simcltansous prassuncs of hemorrhagic
lymph modes lad to a tentative diagnesis of anthrvax just from this phass of
goction, bdeing confirmed whan examination of the cranial cavity revsalsd hemor-
rhagic inflammation of the soft meninges in addition te muerous punctate and
slightly larger extravasatifons in the cersbral substance, The last link in the
chain of evidence was furnishad by culturs of pure anthrax bacilli fras the
meningss, aplcgn and vertebral marrow. ,
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LT is possible also for inhalation and external anthrax to coexist, &s ;
ghown by preparstion 2255. Unfertunately the partinent snsmmesis is missing.
However, I have indicated on the specimen contaimer that the patisat had besan
marked by high-grade cyanosis during his lifetims. In addition to the das~
cribed, very characteristic tracheo-bronchiasl disease focus, the autopsy had
disclosed bilataral hydrothorax which adeguately sxplsine ths patient’s high-
grade cyanosis. The patient's death was due to severe IA, indepsndent of tha
pustule localized st the throat. The interprstation of such cases oifers no
difficulcies. The spore-containing material resaches ths outsr covering through
the fingers and is introduced simultaseously into the respiratory apparatus
with the air strecam. It would bs incorract to assums & lymphogenic or hemato~
genic atiology for lesioms found in the airways im such cases. Entry of pathe-

gens between the cells of the epithelial coat, observed by me in Lhis particularx
case, excludes such an assumption.

Just as the anthrax pathogen is able to attack the organism directly at
two points to caure cutaneous and inhmlation anthrax, or inhalation and gastro~
inteastinal anthrax, this observation indicates 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 was admitted in a moribund con-
dition. (Catalogue No., 3310, Sectien £14/1910)., Aside from cemspicuscus
cyaunosis, hemorrhagic pleural sffusions, and two hemorrhagic nodsas (oms in the
ilewpg, near the valve, and one § inch higher, near the airways), the autopsy
disclosed the following (Fig. 6): The mucosa at the tip of bifurcation and
extending into the right bronchus is in a stats of severs hamorrhagic inflam-
mation. Near the centsr of the affected zone thers is a smsll necrotic focus
that exposes the cartilaginous ring underneath, At the division of the main
bronchus and the branch leading to the lower lobe the mucosa is coversd with
shreds.of Zibrous pssudomembranes, some in a floating stats. Along the trachea
there 1s a chain of hazelnut-sized, coarse lymph glands with dark red sectiomal
surfaces. Lymph glands of the pulmonary hilus are up to & small fist in sixe,
coarse, and resemble bluigh-red marbls upon secticn. There is = particularly
large ilymph glard in tha bifurcation, forcibly separating ths bronchi. The
lungs have & soft consistency; they are limp and -free of foci. Pure cultures

of mnthrax bacilli were grown from the heart blood, oplun end hilus glands,
as weil as from the unchanged brain,

The anamnesis failed to establish the source of infectism. The patient
was said to have coughed for some tine snd to heve basn seriously ill for omly
t:wo days.. He was admitted on 26 February 1310 at 7 p.m. and died at two
o'clock the next afternoom. Although there are regrettable uncertainties about
the mode of infection, this case undoubtedly involves classic inmhalation anthrax,
Obsarvation made during the short clinical course support this assumptien, g
Severe dyspnes and cyanosis was noted during admission, as well as a strengly
accelerated pulse in an afebrile patisnt. These are, precisely the zymptoms
that might almost be considerad pathognomic 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 dissass, Pur
the experienced observer, such cases point to suspected pulmonaxy anthrax, er
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reveal an effusiom in ems or heth plaurxl spaces, fregueatly with hmwrrmic
sigas, which wormmlly shows mathrax bacilli ex stained smssy preparatiens,
confirmgd within the waxt faw heurs by cultura, We Mave miids it standard
procedurs at Eppendorf ts carrxy sut lwmbar puncturs in all casss of anthrax
and teo axaming the liquer bactsrislegically, This frayusntly enablus us to
sstadbligh involvensnut of tls meninges & an esarly date, 3leod culturss are
staxtad as a mattey of reutime. Impextsnt cluss ars sbtained tharsby to ths
progasstic evaluation of individual casss,

Retuxning fram thess clinicz]l yemarks to the anatewical findings of the
discussad case, ths assantial result has bean found to ba: An inflammstion
accampanisd by circumscribed mscresis of & cortilaginsus brenchial ring, and
& procass markad by the formation of fibrincus pssudomsmbrangs which excecds
the hamsxzhagic-necretic regien and invades the mucoess eof a bremchus of the
first exdar. Preef is sfforsd thareby of the fact that the anthrax bacilli
is able t6 prouuce p-:nmine fibrincus pseudoasbranes, similarly to the
diphtheris bacillus and Bipl. Lanc. Cenexally speaking, this prucess is very
rare; etharwise it would have bsan discovered by other investigations long age.
I prebably ows ths obssrvatiem to the circumstance that I have ssan an unusually
large mmmber of anthrax cases. 1 mads the first obsarvation ef this typs nsarly
a quartar sf a centtry ago and pointed to this proparty of the sathrax bacillus
during subssquent dememstratisn courses. Pseudommbramnss in this position mey
represant the snly change noted in the largs air passages. I sheuld liks to
offar the case of a 34-year-sld msn as proof thereof. Ths petisnt had bean
werking iz a warshouss, handling sscks, furs and herse haix. Ne had staysd
homs during Puntecost, 3-5 Jume, witheut going to bed. Ne did net fessl wll,
homaver., On the morning of 5 June he saw a mumber of persens im the -oom and
unﬁrt.hnn,ndmuntuzbbspimmo!huuu,ihnh-
succwtbed in a shurt tise. The candition’ becams claax enly during autepsy.
Thexs wars about 2 litexs ot sanguinsous £luid in beth plsural spaces. Tha
lymph ncdes of the anterier madisstisus were up to walmut~sizsed, hemorrhagic,
as wars the hilus glands on beth sidss, especiszlly ix the vicinity of the laft

+ The lungs waxs strongly udmmstour and fres of feel. The axyspige
lottic folds were hemorrhagic amd slightly swollam. A thick, somswhat rolled
fibrinmcus pssudesembranse on & slightly dirty-grey mucous skin is lecatsd in the
bronchus that leads to the centsxr of the supsrior lobs. Histological sxami-
mation of x pisce of membrang after stainimg according te Weigert's fibrin
mtheds revaslis a camposition of extremsly thin thrasds of ibrin cemmcted
in = delicste metwerk and, in the upper izyers, the presance of mmerous anthrax
bacilli, partly in the farm ¢f pssudo-threads (Frig. 7). The countents of cellu-
lar slessnts is very msagar, sspecizlly in the dseper laysrs of the membrane.
This case aliso reveaslad ssveral mmthracic feci with partisl cicatrization of
the xwtcous sambrane in ths stamtch und jejwmm. Again I fesl justified in
assmxing that the digestive tract wis infected simultansswusly with the sir
passages, as hat besn the case with ax earlier {instancs sf clinically diagnosed
pulmenary anthrax subssqusntly cenfirmsd by saction. Ks ds mwet knew ths pre-
Pquhim for the foxrmmtion of fidrineus en the mucoss of the
sirmays, 2 very umusual and rars precese attxributsabls to :.lu invasion by anthrax
bacilli, Ia this typs of diserdsy, the regienal lywph medsz again react with
strong, msaxly slways hemorrhagic swelling, accompanied by serews er serqus-
hawsrrhagic sffusions of variabic velums into the plsurzl spacas. This comditien
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does not only belong to the appearance of pulmonary anthrax "kat exocher”, but
occurs upon every settiement oi anthrax baciili in che iarger sir passages,
provided it causes a somewhat more intanse inflammation of their mucosa.
Kspecially upon localization of the disesse in the aras of trachaal bifurcatien
and the neighboring regions of the main bronchi, a praferred 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. He went
to work on 17 February, but complained of malaise, nauses, and weakness in the
legs during the day. He had risen on 18 PFebruary in spite of nausea and head-
ache. Stupor set in during the afternoon; in the evening the patisnt bacame
camatose, the pulse was arrhythmic, A lumbar tap carried out at 10 p.m. yieldsd
greyish-vhite, cloudy liquor. The patient disd at 1:45 s.m. Tha lumbar punctate
contained leukocytes and massive rods identified as anthrax bacilli. The upper
strata of the fluid contained only bacilli and isolated erythrocytes. Section
revealed 150 ce nf a fluid resembling meat irfusion in each plcural space. The
lymph nodes in the pulmonary hilus and at the bifurcation show pronouncad
swelling and hemorrhagic propertias., The lungs are also hemorrhagic-edemstous
and ghow pneumonic infiltration over a walnut-sized patch of the right infsrior
lobe, There {s a pseudo-membrane that adheres rather clossly to the mucosa at
& circumscribed site in the main bronchus leading to the right inferior lobe.
The soft meninges are partly marked by hemorrhagic infiltration, partly by
gelatinous edems and yellowish coloration., Bacteriological testing of the
blood and the liquor ylelded pure cultures of anthrax bacilli,

There should be no doubt in this case about the involvement of IA. The
meat infusion-like pleural effusion, the strongly hemorrhagic swelling of the
hilus lymph nodes, the hemorrhagic-pneumonic focus in the right inferior lobe
may be considered pathognomonic for this type of anthrax disesse. Similarly,
the discovery of a small pseudo-immbrane adhering gquite tenaciously to the
inferior lobe bronchus seems to justify the designation of this point as the
primary pathoganic colony, However, the ususually early involvement of the
scft meninges caused the picture to be dominated by meningeal manifestations.
Thess also explain the rapid course of this cass,

Since the autopsy was carried out in private practice, the nasal cavity
and its accegsory sinuges could not be examined, For this resson I must dis-
pense with discussion of a possible connection between lesions in the nasal
cavity, pointing to invasion by anthrax bacilli, and the described hemorrhagic-
infiammatory process in the soft meninges, as Risel has dome in Case 2 of his
paper cited above. The last of my cases discussed here differs from Risel's
in the absence of JA with lesions in the larger air passages and in the lungs,
Besides, I do not hesitate to assume a hematogenic etioclogy for the hemorrhagic
inflammation of the soft meninges which accompunies & number of anthrux in-
fections, just as in the case of suppurative meningitides that we observe as
complications of pneumonias and other acute infectious diseases or, indspendent
of these, in epidemic cerebrospinal meningitis, However, this does not exclude
the possibility of genesis by the path describzd by Risel, via the perinsural
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lvemh shoutbe af alfsobevs merys bommobasz' At 2ao zata, this path =y be coa-

sidered enly for thoss casas wiwra signs of a primary Lnvasiem of ant_rax
baeilll are pressat in the masal rsgiem,

hwm,mnulumlu'hthmummwnmny
be growped under the follewiug camclusioms: It is recesmanded te syeak sx-
clusivaly of IA when a dissase prucsss is imvelvsd which is caused by the eatry
ummmmmmmw-.muedmym.-m
&lwmdmndulyhmtdm,cm.,lnumemofw
anthrax reprasants IA, dut avery case-of IA #58s net nectessarily involva
v In casps diagnsind as 1A, thors are hessexzhagic or hamor-
rhagic-macretic focl in the trachea, variable in size snd at times reaching
down te & cartilagineus ring, with appareat preferemce for the bifurcation and
the meighbering sacter of the main bramchi. Suitadls micrescopic praparations
rovesl the fwvmsion of anthrax bacilli betwsen the epithelis ef the tracheo-
bramehisl :masss, slsughing af spithulis und formetien of mucessl sresisn whers
regiom i3 scewpiod 5y muthrax bacilli mixed with lsukecytss. Pulwenary focl ef
mwhmwmmuzmmumu1mmupr
airuxys, as far as the alwoli, witheut lysphegenic digsemination of bacilli.
Even precssses limited te the trsches-brmachial mutesa ummlly couse prenounced
hamerriagic swelling of the ragiomsl lymph nodes, the msdiastinal, hilus and
bifurestisn lymph nodes, as wall as acemmlstion §¢ variable amounts. of sersus-
hemerrhagic effusisms iz the plawrdl spaces. The rasultant climical signs are

rwwm.ﬁmmym,munuuu-mcn-

resis, stramgly accelerated and diminished pulsa, premeunced fesbluness, .
occasismal high temparaturs. A wmmber of IA caass ars cesplicated by merbid
foct in the digestive tract. Tha latter mey be infected by susllowing of
hosmrxhagic sputus, liywﬁSlmotthlm, o by simultzmgous
entyy of spere-cemtaining mstarial the digestive spparatus. Similarly, .
pathegens inmplicated in the gemesis of IA =y alse causs ax anthracic lasien

on the skin. FYimslly, 1A mey lead te sarly {nfection of the saft maninges by
hesmtogemsus routs, charactsrized by tha finding 5t heworrhagic memingitis which
caupletely masks the couplex af symptwms typical of IA,~The pregnesis of 1A,
svax uwpon racegnitien, is sxtremely pesr, - |
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Curve of fatal cases of anthrax observad at EKppendorf Hospital from
1889 to 1923,

Anthracic focus on the carins of the trachaaml bifurcation, Rectiom
30/06, Collection 2255,

Bronchus with bacilli invading the epithelium and situsted in the
RuUCOS proper. Section 30/06, Collactionm 2255,

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

Bronchus with disintegrating surface epithslium and anthrax bacilli
invading the mucous membrane. Section 30/06, Collection 2255,

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

Fibrinous pseudo-membrane and anthrax bacilli.
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