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Q-FEVER PATHOLOGY IN ANIMALS
=~ Csechoslovakia -

Collaegtion of Studieus of the A. Rychlo, of the Scientifie
Paculty of Medicine of P, J, Laboratory at the Surgieal
Safarik University ia Kosioe, Clinic of the Paculiy of
Slovakia, Cszeshoslovaiia, Medicine ot P. J, Ssfarik
¥ole ¥V, Moo 3, 1962, pages 5-80 University in Kosieo,

Direotor Professor J.
Foasovicky, MD.

PREFACE

Thie study is a sumwary of the results of more than four years of
research sotivities concerning the problem of morphology and pethogenesis
of Q fevor. The resuliz arec presented in a consolidated form in such s
way that the experimentsl dats sre the basis for the hamdling of owrrent
problems concorning the Q fever in men.

I vas ongsged in research concerning the Q fever in 1954<1959, I
worked together with C, So. R. Pospisil, MD, chief of the Institute for
Hygiene of this fzoulty, While Dr, Pospisil dealt with epidemiological-
serologioal problems of Q fever, I concentrsted on the problems of
morphology end pethogenesis. The reason for this research on Q fever was
that there are many aspects of the pathology of this disease vhich are nod
clear. The discase appears rather frequently within the territory of
Csechoslovakia, The cooperation of an epidemiologist with a morpholegist
proved to be advantageous. Our joint work led to the solution of several
importsnt problems concerning infection by Q fever (54, 60, 61, 62). By
uwsing experimental animels ve obtained valuable material vhich I am using
in this study to a considerable extent. I am obligated t¢ Dr. Pospisil
for his kind consent tc nse the experimental material vhich we have
collected together in the present publicetion, I also thank him for
supplying me with tables which illustrate the results of serclogical ze-
sctions in experimmutal Q fever induced in e guines pig.

A, Demkovs, chief spiuialist physioisn of the Micrediolegisel
Department of the XUNZ [Krejsky ustav narednihe sdravi = Krej Natiomal
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Heoalth Iutitn'h] in Kesioce, handled all the necessary beoteriological
oxaminations concerning the animals subjected to post-mortem examination.
I wish $0 express here my thanks %0 Dr. Demkows,

n addition, I consider it as my pleasant duty to thank professor
doctor of sciemces A. Fingerland, MD, for his valusble advice and critical
observations concerning ceriain partial themes vhich have been worksd out
in detail im this publicaiion, and also for his reading of the manuscript.

8everal laboratory assistants of the Institute for Hygienms,
Institute for Geveral Biology, and of this Scientific laboratory took part
in laboratory work vhich i{s s necessary part of histological examinstion
of the material. These persons vere as follows: laboretory assistant
V. 8idorova, who processed most of the material used in neoropsy and
participated in the prepareation of certain photographic illustraiions, and
laboratory essistants E, Vrensyovs, N. Spacilova, N. Seveikova, and A,
Nosalovs, whoc oompleted several partial assignwents in sa exemplary feshion,

Kosice, Maresh 1961,
INTRODUCTION

Q Zover (Qh) is & disease which has been known since 1937 when
Derrick (14, 13) vas first to diagnoss it correctly and classified it as
& sepazate infeodious dissase in the group of the so-called "influensa
silments®, It is a disease vhich is widespread in nature: Qh occurs
in all parts of the world and affects in addition to the man a large
amber of domestic animals ss well as animals living in the open nature.
As %0 ite diclogical dignity it is & benigu disease. In spite of frequent
epidenics caused by the disesse, the .infection rarely results i desth,

The firat publication dealing with Qh in ihe Cszeghoslovak Republic
was written by Patocks and Kudelks (46). The study was published in 1953,
The fivst clinical observations of Qh in Czechoslovakia which were
verified by laboratory tests come from Kubasekx (35), Fubasek's work was
pablished in 1954,

Qb is oconsidered generslly as an old disease., Its origin is
placed to the times before the creation of the prasent continents scocord-
ing 4o studies of maorobiological experts,

The cause of (i == Coxiellas burneti « is a micreorganism which has
e great reaistance: It is sble to live for a long time in the infected
material, :

The wvays by vhich the body is infeoted are the nose and throat
(infection by inhalation), the digestive tract (most frequently infection
by food ~ animal products originating from diseased animals, or infection
breught 40 the mouth by soiled hands or objects). Alse, i% may de & wound
ia the skin or mucous membrane (tracsmission of the disease Wy vesters,
partieularly dicks).
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Q fever affects man in varicus ways, Different lecations of pathe
ological changes and the changeable course of the disease make it poszible
to distingaish the following clinicel forms of Q fever:

1o FPneumonic form = In this case ve are dealing with Q fever vhen
paeumonia is & major foature of the process of the disesss, Pneumonia can
manifest itself es follows:

a) One or more soft infiltrates which under X rays recall the
specifie precess of tuberculosis. Physical findings are usually nod
indicated, The disease takos & light course and the recovery is relatively
rapid,

b) Massive infiltration of cne or several lobules ¢f the lungs,
There is similarily with extensive bronchial pneumonia or lodar pnewsonias
Prom the clinical point of view it is a serious direase with a positive
physical finding, heavy dysmmea, cyanosis, general toxic symptos, followed
in periicular by & circulatery disturbance. The disease usually takes s
protracted course. Resorption of the inflsmmetory infildrate is slow,

¢) Pseudomiliary form. oitherwise also called "psendomiliary
Suberculosis®, It is & rare form of  feover charactorised by a relatively
benign course,

d) Pseudotumorous form, vkich consists basically of a massive
pasunmonic infilirate located in the perihilum and of an enlargement of
the corresponding lymphatioc nodules at the hilum, It is & rare form, and
its seriousness depenis primarily on the extent to which the lungs arse
affected,

2, Pseudoinfluenza~type foverish form of @ fever — This form of
Q fever occurs as & rule in spidemics and affects the population in
endenic ereas, The finding on the lungs is negative in this cese, The
disease differs from influsnza by the faoct that the feverish cendition
lasts longer and complications axe more frequent, particularly wvith regard
40 the lungs.

3. Meningoencepbalitioc form —— This is s relatively rare form of
the ailment, It is usually observed in particularly serious cases vhen
toxio phenomena are prevalent, This form as & rule is combined with the
paeumonic form,

4, loteric form —— In this case the Q fever affeots the liver,
The ailment manifests itself in the form of jaundice, and according to ite
oliniocal manifestations it may imitate infectious virus hepatitis, The
1iver is usually enlarged and sensitive to pressure. Im scntrast¢ to
infecticus hepasitis, wve have not observed as yet the formetiom of yellew
atrophy of the liver after {} fever<hepatitis,
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5 In addition to the forms described above which display cliniecal
ifestures, () fever also has nocapparent forms, Their significanse is pri-
marily epidemiologicsl (Note*: Note added during proofreading, =—= Receant
studies indicate that there exists an additional sixth form, namely the
sodoeerditic form of Q fever, See alse o this subjeect the supplement on

. yages 22-23),

In the eaze of clinical forms of Q fever we should emphasise in
particular the important fast that secondary dacterial intestion is jwsd
a8 impertant as in the case of rickets and many other virus infections, in
which == as ve knov ~— bacterial superinfection is very frequeatly the
immediate couse of death,

8ince the {time vhen the Q fever was discovered by Dexrrick, a great

. deal of valunble informsiion has been accumulated on the subject of this

disease. {} fovar attracted more and more attention of practieing physicisns
snd seientific workers, perticularly vhea it appeared that it is an
epidenie disoase vhich is vide-spreed in the nature. A% tho present time,
Q fover has become the ceniral theme of research in the foremost scientifie
emters of ths worid, Epidemiologists vho reseived mosd of the credit for
the devolcpment of our knovledge of Q fover made great efforts 4o find the
sourees of the imfection, t0 explain the way in which the infecticn is
‘ranmmiited, ete, Together vith natural sci.ntists, epidemielogists mado
great offorts $o study the biological characrteristics of the ceuse of Q

' fever, they dealtd with problems of its labaistory diagnosis, ete., etc.
- A8 to the survey of the present status of our knovl of Q fover, vwe

zefer the resder %o comprshensive reporss om Q fever (4, .9, 13, 16, 26,

" 28, 3, 51, 52, 33, 57, 65, T3) and te the rich professignal literature

whieh @eals wvith the problem botd in foreign ecuniries as well as im
Czeehoslovekia (17, T1), '

Yhea we evaluate the present status of our knovledge of Q fever,
we oas see that our Xnowledge of this disease did ncd develop evenly in
overy respest, Vhile a great deal has been done so far in epidemiology
ond epidemielegical research has made the greatest sirides, we bave dons

- . 14%%1e in eliniecal and laboratory diagnosiics and even less ia pathomorpho-

logy.

Thero are several objective reasons vhy piho.oryholod lagged
dehind epidemiology vith regard 40 the mrodlem of Q fever., In thie
artiele we shall try te enumerate ot least the most important onses,

Q fever is a diseane vhich we have kmown only for a relatively
sherd period of time as an independent disease., Its diagnosis is nod
easy in early stages, partisulsrly since the disease is eomplisated from
the begimning by secondary basterial infeetion which may mislead mot omly

. » elinieal werker but also & pathologist. For example, basterial breache~

!

o exagerbated chromie tuberoulesis eomplicate ) fever aad may
srrenoously give the impressica that they are the basie ailmead, 7This is
the real ressen vhy Q fever was diagnesed ecorrectly eanly in iselated
onses on the dissecting tadle, : :
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In addition, the vork of a pathologist is made more difficuli bee
cause laboratory methods of examination and rosult in a lack of uniformity,
Vo have in mind in addition to the isolation of the carrier of § fever
especielly i%s color representation im histoleogic eross sections vhieh
until recently involved greet difficulties.

As to the research concerning Q fover, its present organizatiom
includes in this work om the world level primarily microbiologistes,
entomologists, epidemiologists, hygienists, and clinical workers, both
those dealing with human beings az well as veterinarians, Pathologists
are used in this vork orly on special ocecasions and es a rale we not only
do not atiribute sany significance o their participation in the haudling
of the problems, but uafortunaisly as a rule they do not/ participate im
such vork at all, Epidemiological research is carri¢d ocut as a rule vithe
out the participation of a morpholegist, However, it is often desiradble to
suppord documented oxaminations by pathological-enstomic findings, It
happens somotimes that in ceriain cases the persons vho meke anatomie
disgnoses sre not pithologists. The result is that sometimes the deseribed
changes are ovaluated erromeously,

Vhat vas said sbove indicates thet under the present oconditions it
i{s an up=to-date problem to deal vith the morphology of Q fever, A good
pathomorphological Jmovwledge is equally justiified in this case as in the
oase of other disesses, Therefore it may not be necessayy to discuss this
problex iz greater detail, VYhat is more important is to ansver the questiom
a8 to vhat path we should follov in view of the present aeed for up-to~date
morphological research of Q fever. It seems that under the given conditiems
of our knovledge of the morphology of Q fever, wvhich is not very satis-
factory, up-to~date morphological ressarch concerning Q fever may oconsist
only in determining the basic morphologionl manifestations of the disease,
wvhile we respect fully its dynamios., Our present study should contribute

to solve this task, Its essence is an expianation of morpholegicsl

_ehanges which ocour in the body of & macroorgenism during the oourse of

infection by Q fever, The working method is 4o experimsht em a live
animal, more specifically on a guines pig vhich reacts 4o the infeotion ia
the same vay as man, 4An evaluation of the results is besed om an analysis
of the findings invoiving the use of experimental material, because sued
maderial is used 40 explain findings in the ares of human mtholegy vhied
ere aveilabdle in world litersture,

As 0 the long-range significance of the processing of the deserided
theme, it seems 40 us that the knovledge of morphology vill emable path~ :
elegists to diagnose Q fever more frequently and will epable experimental
pathelegiste and elinicsl vorkers 4o undersiand eorrecily the fumetiomal
changes and externsl manifestetions of the disease. PFer that ressem the
knoviedge of the morpholegy of Q fever may oxercise an indireet influwemnee

o the eheioe of the medical treatment. If ve knov the pessible after-
offects of Q fover wve can make o ecatridutien at last 4o the mnlwmtien of
e significance of infestien of man by Q fover,
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SURVEY OF LITERATURE

Ve olsasify tho literature dealing with the problem of merpholegy
end pathogenesis of Q fever in three groups in order to provide a olear
view of the subject.

s) Publications dealing with morphology of Q fever of man,
" b) Seurces dealing vith morphology of Q fever of animals,

¢) Studies dealing vwith other than wmorphological subjects, vhich neverthe~

less provide frequently valusble data on the morphology of Q fever, and
other sources.

Yo pre+emt g gpecial survey of each group,

Literary sources dealing vith the subject were tsken carefully
from the Quarterly Cumulative Index Medicus (56), 1937-1956, the Current
List of Medical Literature (10), pp 1937-1957, the Exceyppts Medica,
section V (18), pp 1951-1960, and from Csechoslovak as vell as foreign

yrofessional literature vhich ve studisd carefully wvith regard to this
prebiem in the last seven years, ’

tions Dealing with the Morphology of Q Pever of Man

Studies dealing vith the morphology of Q fever ¢f man are almost
exelusively essuistio publications dealing with post-mortem findings in
cases of Q fever, 8ince the discovery of Q fever by Derrick (14) in 1937
up to the present time the world literature registered cnly & few
publications of this type. Ve present a reviev of such publications in
this stody (See also table 1 vhich contains a survey of clinical and
anatomic findings of histologically ocnfirmed cases of desaths of human
beiags due to Q fever).

1. Ibe Annual Report of the Beslth and Medical Bervices of the
and (1a) of 1936=37 recorded the first cass of death

.due %0 Q fever vhioh wvas confirmed by a post-mortem examination., Un-

fortumately, pathological~anatomic findings are not confirmed in this
ease by histolegical examimation,

It vas the case of a 62 year old men wvho suffered for a long time
from chrorie pulmonary tuberculosia. The (Q-fever infeotion 4id not
affect his langs and it presence vas demcastrated by isclating the
earrier from the blood of the patient, The blecd sample vas taken five
days before the patient died.

During the post-mortea exsmination it wus found that the patient
suffered from extensive fibrous-antracotie and parily caseous tuberculosis
of beth lumgs, together with an infection of the pulmotrusheal lympbatie
apparatus, lumg cuphysema in the form of deposits, and adhesive plewrisy.
Pacumsnia vas aed fomd during the pest-morten examimaticon. The spieem
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shoved an inflammatory tumor, the liver showed venostasis of the first
degree, The terminal sector of the small intesiine was hyperemic with
mucal-catarrhal inflsmmation, No pathologicel changes were found in the
other organs, if they could be detected microscopically,

I% wvas not possible to make an analysis of the morphological find-
ings because of a lack of histological examinstions of pathological
changes of the organs. The purpose of the publication wvas merely to
register the deaths caused by Q fever within the territory of Queensland,
The publication has fulfilled this goal,

2. Ve find a record of the second death caunsed by Q fever which
was subjected to & post-mortem examination in the Annual Report of the
Health end Medical Services of the Stiate of Queensland of 1938-1939 (2).
Put even in this case there vas no histological examination of the orgaus,

In the case of a 50-year old man vho died of pr~monia the carrier
of Q fever was isolated from his blood, During the post-mortem exsmi-
nation it vas found that the decessed suffered from extensive inflammstory
inriltration of both lungs and his right pleural cavity qontained fluid,

The data on this case are even more modest than qs the previous
oase, The entire report has 16 lines of the text, It {s impossidle to
make & oritical anslysis of the case for the same Teasons s in the
previous case,

3. Lillie, Perrin and Armstrong (39) report in 1941 about & third
case of death caused by Q fever which was recorded in literature, It vas
a death vhich was reported previcusly from the clinical point of viev by
Hornibrook and Nelson (30). Since it was a laboratory infectism, the
course of the disease vas studied very carefully from the very beginniag.
In the study by Lillie and associstes the microscopie firdings are
sapported by histological examinations,

Because the original source (35) could not be obtained, we use
comprehensive reports by Huebner and sssociates (31) snd other studies
vhich disouss the case (17, 19, 25, 43, 47, T3).

The ocase refers to a 59-year old man vho suffered from universsl
athercsolerosis combined vith degeneration of coromary arteries, Infectica
by Q fever coccurred in & laboratory. FPneumonia of both sides of the lewer
lobes of the lungs, vhich wvas accentuated to the right, led 40 the
patient's death vithin a veek from the first symptoms of the disesse.

On the disseoting tadle the finding on the lungs gave the
impression of pneumococeal croup by the micrecscepie appearanee, Histelr-.
1eally i% vas an interstitisl inflammation combined vith fibrimous
eollulay exwiation to the transparent parts of the alveslaq alveclar
pessages, bronehi and bronehiola, The eellular elementa vhieh teek partd
ia 4o iaflammatery preeess vere lymphesytes, plasmatie oolls, large
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mononuolear cells, and slso erythrooytes, e authors evaluated the
enlarged soft spleen as sn infectious tumor., The other organs did nod
shov any partisularly aignificant changes, if we disregard ordinary

degenerative pwocesses and circulatcry disturbances vhich occur in al-
aest all infectious diseases,

Vhittdok (73), who compares these findings vith the findings of
his owvn ease, evaluates them as analogicel to those which he desoribed
himself, Ve learn from Vhittick's study that Lillie snd associates did
net succeed to prove thLe presence of coxiellae in histological sections,

In this particular case the diagnosis of Q fever ves based on the
preof om an infeotious agent vhiob was isolated by means of a biological

experimsnt from the spleen of the dwcessed, Monkeys, mice, and guines
pige were used for the isolation experiment,

4, Another omse of death due to () fever was reported in detail
by Beneke (3) at 1% congress of the Society of Vest—German Pathologists

ia Jarlsruhe in 1948. DBeneke's contributien is based on a specifically
histelugical examination,

Because the original source is not available (3), we are using ia
4his esse the conprehensive report by Bieling (4). Bieling does not
meation the sex and age of the patient, Nor does he reproduce the
reoerds eoncerniang the cliniocal course of the disease, Howvever, he
quotes almest literally the anatomic finding.

The eases involved serious Q-fever pneumonis on both asides of the
iungs vhioh affected almost the entire lungs. Stireptococoal sepsis was
respensible fer the exitus. IV complicated the basic ailment, Aocording

%0 Beneke's opiniomn, sarrionic denture vas most likely the origin of the
sepais.

The mioroscopio finding on the lungs corrssponded to diffusion
pasumonis om both sides, sffevting both lover and central lobes (to the
left of dhe lingula) and the paravertedral parts of the upper lobes. The
pmounenia ves aceompanied by serofidrinous pleurisy on both sides., The
siercseopie aspset of the proocess in the lungs reminds us of croup pnewmonia
during the transition from the stage of red to gray hepavisation. In
sonirast %o true croupiness the affecteld texture did not seem bUrittle

frem the outeide, Ouly in some places a finger panetrated in the
porenshyma vhem pressed aguinst i,

A histologieal examinadion revealed typical interstitisl inflem-
sation in the lmmgs. Coarse peridranchial, interlaveolar and interlodular
dexture wvas efreulated vith odean and infilirsted diffusely dy histooytes,
1yuphecytes, plasmatic sells, and a fev grenulocytes wvhieh vere quite
polyserphous. The alveolar and bromehial exudation comsisted of
odemious fluid aad snslegical eell clements o8 an infiltrate, Eevever,
in addition it oentained peeled—eff epithelial eells aad Jhlegmetie




fibrous substence which did not lead to Veigert resction to fibrin.
Vacuolined macrophages appeared in large quantities both in the stroma
as vell as in the exudation in addition to the cellular elements
described above, Giems coloring revealsd the presence of cocoobacterial
embolus in several places. In addition, coccal microorganisms could be
observedphagooyted in the histiocytes of the stroms.

Typicai einus catarrh snd infiltration of medullar ligaments by
plasmatic cells vere observed in pulmotracheal lymphatic nodules. The cells
of shms endothelis shoved fettening in the form of fine drops. Germinat-
ing centers developed well in secondary lympbatic follicules of the skim,
sometimes accompanied by fattening epitheloidai oceils vhich appeared ia
then,

The tests of the material did not include efforis 4o demeastrate
the presemces of coxiellae in histological asctions,

Beneke evaluates critically the changes descrived above, He
considers interstitial inflammation, which is characterized by
lymphoplammocellular infiltration as the basic morphological manifestation
of Q fover, vhile he evaluatas the presence of leucocyies as & mani-
festation of bacterial (streptococcal) superinfection. Beneke righifully
considers the finding in lympbatic nodules ss a manifestetion of &
lymphogenie resorption process, There is no repor$ on s laboratary proof
of Q fever, In view of the importance of the reporting physiciaa (Bieling),
we ocan assumd that isclation of the virus and its identification vere net
left out,

5, Gsell (25) reports on the fifth case of & post-mortes exami-
nation in his study dated in 1948, The histological material of this
ocase of death dus to Q fever vhich ves recorded in dooumgnts wvas prepared

by Uthlimr.

The Gsell's case referrad to s 4t-year old womau, 5She suffered
froa Q-fever ponsumonis wvhich vas complicated from the fifth day of the
ailment by soute deencephalitis. Proa the very beginnipg the ailment
took & serious typhoidal ocourse. Death ocourred ten deys frem the
beginning of the ailment.

Post-mortem exsmination (Uehlinger) revealed toxio emcephalitis,
sdema, atypical pseudolodular pneumonia ¢f the right central lebe of the
lungs ia the stage of gray-red hepatitis, edema, hypostesis and emphysema
of the lungs, tumor of ihe spleen (140 gr), and dilatatien of the right
pard of the heard. Additional findings of the post-mortem examinationm
were chroaic oallous uleer of the duodenum and aholelithiasis. The
mieroseopie deseription of the affected central lode of the right lumg
is Sfdemtical vith the deseription of creupous pmneumonia, The plewre d4id
net shev axy pasheloegical changes vhieh eeuld be odeerved micressepionlly.




The histological finding, documented by microphotograrhs, indi-
cates typical inierstitial pneumonia, The finding does not refer te sny
appearance of large wvacuolized cells. Howsver, these can be observed
olearly in the microphotographs,

Izolated minor points of bleeding were found in the brain end the
perivasculer ereas vere enlarged, In the ares of the clivery bodies perie
vascular sdema caused s compression of the veins, Neither inflammation
infiltrates nor glial granuiomata were found in auy excision of the
brain,

The histelogical material wes not examined to detsrmine the
presence of coxisllae. The diagnosis of Q fever was based on the identi-~
fiocation ¢f the infecting sgent which wae isoclated from the spleen of the
diseased, '

6. Prom the comment by Aufdermaur (25) on the Gsell's case wve
learn about a sixth case of post-mortem examination, It is the petho-
histologioal snslysis of & clinical study of a death caused by Q faver,
vhich vas prepared by Pulver and Pellmann (55),

A 59-year 0ld man died of chronic (Q-fever pneumonia, Clinically
it ves & hoavy bilateral pneumonia, The finding in the lungs remsined un=
changed in spite ~f a docreass of tewpersture vhich wvas caused by specifie
anti-ricketisia treatzent. A reaction of the combination of the comple-
ment vith a specific antigen resched the <¢iter of 112560 while the
petisnt wvas still alive,

Prom the pethological-anatomio point of viev it was a case of
bilaterel interstitial pneumonia, The nature of the inflammation proceas
corresponded partly to & fresh and partly to a ckronic inira-alveolar
and interstitial inflammation, In the upper and central lobes of the
lung the nature of the (-fever pneumonis wes the same g2 we know sbout
it from other publications, with the difference that in this case the
affeoted lungs cortained enormous oells with multiple cores in additiom
" 40 the uswa) description of cellular elements, In the lower lobes of
the lungs the fiudings corresponded to ¢hronic intra-elveclar and
interstitial pneumonia, The alveclae vere filled {5 & considerable
extond by a fibrinous exudation ip the stage of organisation, Intere
alveolar and interlobular septa were infiltrated by lymphocyte and
plasmatic ¢ells, The participation of leucocytes in the inflammstion
process was algo minimal in thess perts of the lungs, In terms of
doposits both lobes of the lungs were affooted by several aaemic infarois
which forumed as a result of massive thrombemboli of the corresponding
branches of the pulmonary cavity. The origin of euboli was thrombosis
of femorel veins c¢n both sides, Histological sections did not roveal
either bagteris or Rickettsiae or Coxiellae (Yhe author does not
sention the eolor =method vhioh he used),
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Aufdsrmaur attridutes the tramsition of pnoumonis into s
chronic stage to inadequatc participation of leucocytea in the (=fever
inflagmetion, Indeed, proteolytic fermeatations wkich are relossed as e
result of the decomposition of leucosytea dissclve fibrin vhich is
sxcreted. Hovever, the fermentations mentioned above were inadequate in
this case, bocause leucocytea did not teke part in the inflamation pro-
cess to & sufficient degree. In the cpinion of the author the fibrin
sxudaticn could not be dissclved and therefors wes organised,

Yo must consider it as a shortcomingz of the description of petho~
histological changes that we do not find in it any date concerning
vacuolised cellular elements vhich ¢an be cobserved in the exudate of the
inflasmation on a microphotegraph,

7. Brown, Knight, and Gellison (7) arc the suthors of the seventik
case of death resulting from Q fever vhich wvus published (in 1948),
Perrin (47) published specislly the histopathology of the case in 1949,

Serious Q-fever jnsumoniaz developed gradunlly in a 43-year oléd
maa, It resulted im death 15 dasys after tue first symploms of the
disease, During the first days the eilment looked like irflusnza.

Proe the pathological-anatomic point of viev i{ was a case of
heavy meumonia on both sidss. The lungs were affected by the process
of the sickness almost entirely. Only a small portion of the right
upper lobe retained the air, The ploural cavity a' 1 the psricardial
cavity contained an average amount of serous fluid. In the branch of the
thorsx in front of the lover iobe of the right lung there was a distorted
thrombus which vas eight cm long. The spleen was not enlarged, but it
was soft and brittle, The kidneys showved irregularities in terms of
excessive dlood content bui otherwise thers was nothing unusual about
them, Pemoral veina shoved thrombozis om both sides. An additicnal
finding revealed stharosclorosis of the sorta and coronary veins, and &
histological examination confirmed an old organized infarot in the ares
of the desowsnding branch of the lefi coronary aritery., The other organs
did not reveal any striking morphological changes, Death wvas caused by
heavy jmeumonia on both zides and terminal thrombembulium of the left
branch ¢f the pleursl cavity.

A histological examination revealed diffused interstitial pneumonis
of the lungs., The entire stroma of the lungs, particularly imter-alveolar
and interlobular septs were saturated with edema and infiltrated intensively
vith inflammetion, The inflammatory infiltration contained mostly large
mononuclear calls and plasmatic cells, to & lesser extent lymphocytes and
very fev leucocytes. The alveolae, alveolar passages, and smsll brozchies
were £illed with rich inflammatory exudate which consisted of colluler
elements similar to the infiltrate, Howaver, in addition the exudate also
aontainad erythrocytes. The cellular elements of the exudate were
deposited in a fine net of fibrin vhioh vas thick in some plsaes snd formed
1ittle conspicuous hysloid membranes, Ia the capillaries of initer-alveclar
septa Ryeloid thrombi appeared in some plaess,
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As to the¢ large momonuclear cells, the auther desoribes them bub
does wot say anything about their classification, The fev mononuclear
cells vhieh showed phagocytasic activitiss wvere classified by the author
&3 meropbages, vhile the others which represent a majority remein without
any more specific functional or histiegenic determination, Tbe author
dessribes them as elements vith rich but scatterod basophilie sytoplasas
and & rourd or oval leptochromous or trachy :hromous cors.

The apleon contained red pulp infiltrated by plasmatic cells and
& gread nuxber of large wmononuclear cells,

A great quantity of large mcnonuclear cells, which wers located in

etlarged lymphatic ainuses, vere found in the mezenterial lymphatie
nodule,

In the bone marrov there vere slight layers of cyteplasia of the
marrov followed by subdued granulocytopoesis.

The kidnoys showed light artericlosclerosis, liver snd gsuprarensl
glands did aot shov any evidence of pethohistological chauges, There was
no proof of coxiellae in histological sections. The methods which wore
used vere “Asure-Zosin® according to the presecription by Lillie (38), and
“Gren",

The author evaluates pneumonia and cytoplasis of the marrow of the
bone aa specific manifestations of Q fever, while he considers the other
changes as nonspecific, He evaluates the changes in the lungs as
anslogical to the changes described by Lillie and associates (39) (See
page 14 [of the original, 7 of the translation]), The author explains
the exitus of the patient by the fact that he was a person suffering
fron & chronic disease of the veins (atherosclerosis) accompanied by
changes of the myocardium (infaret) and claims that in two other cases

_ nocompanying disoases played an impertant role with regard to the fate

of the patients., These accompanying diseases were in one case tuberculesis
{case mentioned sub., 1) and in another case hypertrophy of the hears
musels vith resulting enlargement of the mitral valve (case quoted sub, 3),

Perrin's publication describes in detail a ccse of Q fever result-
ing in death, The proof that it was a case of Q fever is based on
isolation of the carrier from the blood of the diseased and its identifi-
cation as Coxiells burneti DERRICK,

8, Whittick (73) published in 1950 & case of death resulting from
Q fever vhich we list in our publicstion as the eighth case, - Whittick's
publication is & pathological-anatomic study of a fatal case of Q fever.
The olinical aspsot of the case was reported by Harman (27),

A T8~year 014 man became siok from Q fever vhile hospitalised be-
ocause of dysphagic difficulties., He died on tbe 11th day fwem the firsté
symptons ¢f the disease,
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The prineipal finding during the post-mortem examination was
meumonia which affected the entire upper lobe of the right lung. The
microscopic finding resembled lobar pneumonia, The upper part of the
lobe Lad a reddish color, the lower part was grayish., Small malatic
deposits were found in the brain in tasal ganglia and in the pons. The
spleen was enlarged, soft, with inersased red pulp, In the mediastinum
of the ripght testis there was a light-brown discrete node three mm in
dismeter, A secondary finding was adhesive pleurisy on the right side
with the resulting obliteration of the right pleural cavity. The other
organs did not shov any striking pathomerphologicel changea.

In the histological sections red and gray parts of the affected
lungs shoved diffe-ences as to the advance of the inflammstion process,
Vhile in the red hepetitized parta the inflammatory procesa was still
developing, the gray areas correaponded to developed interatitial
pneumocnia, It was basically a oase of hyperemia, sdema, and inflammatory
infiltration of the interstice with serous and cellular exudation to the
transparent parts of the alveolae, alveolar passages, and smsil bronchis,
Punctional parenchyme was portly damaged as a result of degenerative-
necroblotie changes, Epithelisl c¢ella which were released from combi~
nations were at the giage of necroblosis, The composition of the
inflammatory exudate corresponded exactly to the composition of the
infiltrate: In the forefront there wvaore large mononuclear megropbages,
followed in terms of quantity by lymphocytes and plasmatic cella, while
meutrophile leucocytes occurred very rarely in the exudate., As to
erythrocytes, these were found in the exudate of those parts of the
lungs vhere the inflammatory process was more advanced and the organ was
damaged more severely, The coarsoning of the walls of the alveolas wvas
st ocsused only by hyporemia, edema, and inflammetory infiltration, but
also by fresh proliferation of fibroblasis, In some places it was
possible to cbserve nscrosis and disappearance of inter=-slveolar sopte.
No basteris were discovered by using Gram coloring in the lungs.

Lerge mononuclear macrophages appeared in various forms. The
cwrrent forms vere large vacuolized cells with oval perforated ¢ -
located on the periphery. The cytoplasm of other macrophages was
finely granulated, Macrophages vhich vere smallest in terms of wolume
bad s relatively thick cytoplasm and their nuclei absorbed dyes well,
All the forms of macrophages gave negative reaction to fats,

Coarsening of endothelial cells of veins with small thromboses
and inflammetory preliferation of elements of neuroglis was found to be
the cnuse of malatic processes in the brain,

In the spleen, numerous large mononuclear macrophagea were found
in large quantities in the red pulp, There was a smaller amount of
lymphotytes and neutropbile leucocytes,

The nodule described in the testis corresponded in s microscopie
ploture to the group of a heavy concentiration of large macxrophbages
surrounded by fine capillaries and young fibroblasts. Thremdi wers
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found in neaxrby veins, The canter of the nodule showed dsgenerative-
nearotioc changes,

In kidneys, the findings revealed in addition to overall

" parenchymatous degeneration depositas of infiltratses of round oells in

the skin and ischemic fibroais of certain glomerules.

The liver wvaz not examined histologically, In the other organs
(vhich were not enumerated) there were reportedly no substantial changes.

The suthor used successfully the Wolbach modification of +he Giems
method (74) to give color representation of the Coxiellae in histological
seotions, It vas established that Coxiellae were present in large
quantities in the lungs, spleen, testis, brain, and kidneys of the
deceaced, and they also occurred intracellularly and extracellularly, In
the first three organs the Coxiellae were ccated mostly in the macro-
pbages, in the brain they wvere located ir 'cucnts of the neuroglia and
in endothelial cells of the capillaries, 1l:.:-¢ was a amall number of
Coxiellae in kidneys in the cells of tubular epithelium and in elements
of intertubular texture, ’

The author compares his own findings with the findings of Lillie
snd sssooiates (39) and Perrin (47) and evaluates them ss being similar.
Vith regard to Q-fever pnoumonia he says that in a microscopic examication
the disease resembles lobar pneumonia, while in the histological picture
the findings are similar to psittacosis and other virus-type pneumonise,
Vhittiok refers on this occasion to the study by Binford and Hauser (5)
and uses the results obteined by these authors in their comparative
study to evaluate his own case, Vhittick's publication is the first
publication which established the presence of Coxiellae in histological
seotions thanks to the use of correct culoring method., Changes observed
in the spleen were evaluated by the author as chauges of the "toxio"
sype corresponding to the findings of his predecessors, VWhittick did
not prepare documentation on cerebral complications and changes in the
teates, even though their existence could be expected on the basis of
elinical studies by Irons and Hoopsr (32) with regard to orchitis, and
Vogmann (69) with regard to emcephalitis.

9. Porconi and Curri (21) described in 1951 another oase of death
caused by Q fever. The anatomic findings are based on histological
oxamninations. Since the original gource is not accessidble, we are

quoting & litersl translation of the report from Excerpta Medics,
section V, 1932, No, 2292.

A 60=year old man died as s result of toxic infection which lasted
20 days. Complement-fixation reaction to Q fever was positive in his
oase in titratiom of 13132, During the sutopsy the only typical finding
wvas pueumonia of the hemorrhagio-desquamative nature. A histological
examination revesled typiocal infiltration of alveolar wvalls Ly mono~-
nuclsar cellular elements, There vers no significand changes in ether
oergans (reporved by Fraccare, Pavia),
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10, Another casujstic publication dealing with death caused by Q
fever is the study by Kuhn and Waag (36) of 1954, Since the publicationm
is not accessidble, ve cannot report anything about it, not evea whether
a histological examination vas made in that case,

11, In 1958 Ockur and Popova (45) published s short study which
thoy entitled "Case of Protracted Course of  Fever with Lethal Termi-
pation®, Since this is obviously a case of diagnostic error, I mentioan
the study only to make the bibliographic references complete,

A 57T=year old man was hospitalized because of Q-fever poeumonis
and vas discharged after clinical recovery, On the 33rd day from the
beginning of the disease he had a highly positive titration of specifie
complement=fixation antibodies for Q fever, namely 1:320. Since the
fever reappeared repeatedly, the patient was edmitted to & hospital
several months later, At the time of repeated hospitalization, on the
180th day froa the beginning of the original start of the ailmenv, the
complement-fixation reaction to Q fever wvas completely negative, Death
occurred as & result of cardiopulmonary insufficiency om the 202nd day
from the original start of the disease.

Pathological-anatomic findings indicate that tksre was some sord
of & latent infection of a merphologically nonspecifiec pature, During
histological examinations of samples taken from organs nc changes were
found vhich could be described as characteristic of ( fever, The carrier
of Q fever wvas not isclated from the pathological material., The negative
result of the complement-fixation resction at the time of repeated
hospitalization indicates clearly that there was no Q fevor, It sheuld
be noted that in chronic cases of { fever the titrations ¢f specific anti-
bodies are particularly high,

12, At this time the latest casuistic publication desling with
death caused by Q fever is the study by Tonge and Derrick (67) of 1959, -

It wae the ocase of a 52-year o0ld stockyard employee who survived
an ulcarous disease and prior to the silment he reported that he
suffersi from fever combined with jaundice. These feverish conditions
alvays lasted several days and occurred three-four times » year, The
patient vas admitted to a hospital for treatment when he suddenly became
sick, The sickness vas accompanied by general aymptoms of s fever,
muscular achea, pains in joints, head, and dyspnoic difficulties, Dur-
ing hospitalization the patient suffered from lesion of the liver
combined with jaundice and inflammation of the lungs, Two days before
he died the patient was subjected to probational laparotomy, The
patient died on the 17th day from the beginning of the sickness., His
blood serum, which vas sampled on the fifth and 11th days from the
first symptoms of the disease, produced a negative reaction to Q fever,
The serum vhich was collected on the day vhen exitus occurred (17th
day of the sickness) gave & positive result to Q fever in $itration
1160, Coxiella bdurneti was isolated from the urine vhieh was cellested
three days before the patient died,
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The mein findings of the post-mortem examination were changes in
the lungs and liver, The lungs shoved diffusive inflarmatory ‘ufiltratioa,
they vwere strongly congested and were edematous, The liver was enlarged
(1% weighed 2296 g), moist, saturated, and ioterically colored, Changes
in other organs were as follovs, The brain was icterically colored and
wvas saturated with small petechial hemorrhagee. The heart weighed 356 g,
mioroscopically it appeared to be parenchymatously degenerated. The
kidneys alzoc showved mioroscopically symptoms of parenchymatous degeneration,

The apleen (170 g) was soft, moist, saturated to the poimt of being “semi-
liquid®,

A mioroscopic examinatior ruvealed interstitial pnewmcnia in the
lungs combined vith phlegm-suppurative inflammation of terminal bronchia
and bronchioles. The stroma of the lungs was infiltrated wvith mono~
nuclear colls, polymorphyonuclear numerous macrophages of the type of
the so~called "heart failure cells", and plesmatic cells, Large macro-
phages are said to have been dispersed diffusely over ithe entire lungs.
Hysline membranes could be obaserved ia some alveolae,

The liver shoved diffusive degeneration to necrobiosis of the
liver cells. In the stroma of the liver there were monocytes, plasmatie
eells, lymphoocytes, and polymoxrphonuclear lesucocytes., There were no
findings of proliferation of liver outlets or regeneration of liver
cells,

There were no morphologically symptomatic changes in the brain.
In addition to hemorrhages, in some places there vere small perivascular
granulations consisting of momonuclear cells of microglia, among which
there were also erythrocytes.

In the kidneys there wus interstitial nephritis which in the skin
pard was rather in the nature of deposits, but in the marrov it had o
diffused form, Among cellular elements there are references to plasmatio
eells, lymphocytes, and polymorphonuclear leucocytes.

Vith regard to the spleen, in addition to changes which form pars
of the pioture of the usual infectiocus swelling, thers are references to

large mononuclear phagocytes vhich were present both in the vhite as well
as in the red pulp,

The suthors of the publication did not find any striking patho-
histologioal changes in the thyroid gland, in the neart, in suprarensl
glands, or in the pancress,

The authors did not succeed to prove the presence of Coxiellae
in bistological sections "in spite ¢f a careful examination®™, as they
say in their study., The authors used the Giems method to prove the
presense of Coxiellae. The authors do not state vhether the methed was
sdapted te the eslor proof of Coxicllae (1),
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Coxiellae vere isolated in a biological experiment involving
guinea pigs fromw liver, kidneys, and spleen,

The authors discuss the question of the relationship of Q fever
to diseases of the liver. They exclude virus hepatitis and Leptospira
hepatitis, but they lack a direct proof showing Q fever etiology. As
to the evaluation of the repeated feverish attacks of the patient during
the period prior to the formation of the subsequent ailment, the authors
believe that they were some sort of disturbances of the digestive tractd
vhich may not have been related tc the actusl ailment,

The publication by Tonge and Derrick does not contain any
illustrations.

Supplement Added During Proofreading '

After the manuscript has been prepared for the print, several
additional publieations eappeared dealing with death resulting froa
fever in buman beings. Ve 1list them all as briefly as possible, These
studies are important, especially since they discuss the possibility
that endocardium wmay be affecied by ( fever,

13. The study by Evans, Powell, and Burrell (17a) refers to a
60-year old engineer who became ill because of an "influenza infection®,
After three weeks of sickness the diagnosis was that he suffered from
endocarditis, A complement-fixative reaction with a specific Q-fever
antigen was positive at the beginning of the fourth week in titration
of 1t32, The titer increased later on to 1364, At the time vhen the
patient died (five and half months from the beginning of the ailment),
the titer decreased to the wvalue of 1:38. A pathological-anatomic exami-
nation revealed ulcerous-verrucose endocarditis of semilunary valves of
the sorta which took place on the basis of primary sortal sclerosis,
Vhen histological sections were made from the sortal valve and colored
by the Macochiavelli method, the examination revealed the existence of
microcolonies of amall, intracytoplaamatically located microorganisms of
the size of Coxiellsd., An experiment of biological isolation waa alse
made involving the use of guinen pigs, Coxiellae were cultivated from
the aortal valve and from the spleen,

14, Robson and Shimmin (58a) described the case of a 47=yesr old
geophysicist vho died as a result of chronic endocarditis. A% first she
patient suffered frow puneumonia (Q fever?) from vhich he recovered,

After five months he became sick again, This time he suffered from
endocarditis vhich resulted in death after a protracted course lasting

20 months, Andrevs and Marmion (1) presented the pathologicsl-enatomical
and baocteriological analysis in a separste publication. The diagnosis eof
Q fever is based on an isclation of the carrier from s patholegically
reduced aortal vaive, from the lungs, and {rom the spleen, and oa the
poaitive complement-fixatory resgtion with a specific antigen (pesitive
siter up to 112000), The principal finding of “he post-seriem examinatiea
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was & cicatricose endocarditis with vegetations on the aortal and mitral
velve. Histological sections revesled under Giems coloring mierocolonies
of microorganisms in the scarified valves, The microorganisms were of the
size and shape of Coxiellae, They were found in groups and vere fre-
quently surrounded by s membrane in the form of a cellular membrane, How=
ever, cellular nuclei could not be observed. The authors state that they
were under the impreasion the microcoloniss of Coxiellae were
lcocated in some places inside of the celis., Str. Viridans wss also
cultivated from the sortal valve., Ve can conclude that it vas a case of
Q fever vhich affected the endocardium and the ailment was combined with
ondooarditis lenta,

15, Marmion, Higgins, Bridges, and Edwards (41a) describe the
death of a 48-year old vindow cleaner wvho got pneumonia (Q-fever pneumonia?)
from vhich he did not recover, The ailments of the patient ended after
revercl months in endocarditis which led to death in the course of the
folloving ten months, It took altogether 26 months from the formation of
poeumonia to the exitus, The titer of the complemeni-binding antibodies
against C. burneti reached the value of 11256 in the patient, The post-
mortem findings were similar to those in the case of the previous case,
However, the process leading to endooarditis did not showv any manifest
sotivity, Theo carrier of Q fever was isolated from the scarified mitral
valve vhich vas removed during the post-mortem examination, The histo=-
logical finding on the valves vhich showed putholegical changes was also
similar $o0 the finding in the previous case. Microcolonies of micro-
organiszs of the size of Coxiellae were found between the fibrils of the
collagen and vere not located inside of any cells, The authors admit
that the Coxiellae may have been located originally inside of the cells.
They may have become extracellular as a result of the destraction of the
eolls affected by the diszease. The authors used Giems coloring to prove
the presence of Coxiellae in histological sections, In this particular
ease the (=fever infection affected the valvular endocardium of the
heart, and the infection was combined vith subacute becterial endocarditis,

o8 Dealing With Mor 0 £ 0 Pever in An

A naturel Q-fever infection usually does not result in & death
ia the ease of animals, As & result the morphology of Q fever is not
known better in veterinary medicine than in human medicine. Hovever,
studies based on experiments present valuable material,

The first pathomorphological findings of experimental Q fever im
animals come from Burnet and Preeman (8) in 1937. At that time the
ocarrier of  fever vas just discovered, and the authors give in their
publicatica dealing with biological properties brief disgnostic con-
clusiens ooncerning histological changes in the liver and the spleem of
mice vhich have been infeeted experimentally, The observations of the
sutlbors vere limited astually t¢ the finding of charseteristic vaenolised
oells esntaining microesclomies of Coxieliae in the ayteplasm,
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Lillie and associates (39) gave in 1941 a description of morpho-
logical changes accompanying experimental Q fever in monkeys, Their
findings are generally in agreement with the findings of Q fever in man,
Hovever, in contrast to Q fever in man the authors observed granules of
epitheloidal cells in monkeys, These granules were found in various
organs. The authors do not give their opinion about the finding of
granules (quoted according to Buebner and associates /31/). Critical
notes on the Lillie's study (37) (Ses page 24 [of the original, 20 of
the translation]) elso apply partly to that publication,

Stoenner and associates (64) examined the morphology of experi-
mental Q fever of horned cattle, The publication written by Stoenner
and sssociates is not available in Czechoslovakia, For that reason wve
oannot analyxze it critically.

Pindlay (19) described microscopic and histological findings in
the lungs of mice which have been infected intranasally by the carrier
of Q fever, They compared their findings with the findings concerning
» control group of animals vhich vere infected in & similar wvay by the
carrier of human and Negro spotted fever. The description of the
morphclogy of (~fever meumonia, as given by the suthor, agrees fully
vith the description by Lillie and assosiates (39)., Lillie ard sssoci-
stes also describe the same changes in man and in & monkey vhich vas ine
fected experimentally, Pindlay discusses the case in his pubdblicetion,
Pindlay succeeded to prove the presence of Coxiellae only in large mono-
nuclear cells vhich existed on the surface of the pleura, in elveolas eof
the lungs, and in the translucent parts of the broanchi,

The poeumonis of the control group of mioce (vhich were infected
by a ocarrier of spotted fever) provided roughly the same pioture as ithe
pneumonia caused by the carrier of Q fever. However, the lungs wvere
affeoted more extensively and the degree of damage of ihe parenchymas
wvhich wvas affected by the inflamusation was alse more serious,

The author does not say anything about the details of the strueture

of large wononuclear cells in wvhich parssites appear in the case of
spotted fever — in the same wvay as in the case of Q fever —-, but he
states that Prowvazek Rickettsia do not attack exclusively this type of
celle, Por example in the case of poeumcnia resulting from spotied
fever it was established that Rickettaia vere also present in leucoeytes,

Perrin and Bengtson (48), who experimented independently from
Pindlay and slso infected mice through the respirstery trees, did nod
gt & perfeot analogy vith human Q fever, This vas probadly dve pri-
marily to proteins of outside origin vhich vere mixed with the inocu~
lating substence. Indeed, the cuthors used Coxiellae from the yellov of
the egg to inoculate ths culture, A proof that the desoridbed changes are
not specific is the finding of granuleomateose lesions vhich the enthors
sbeervad both in the vase of infected nice as well as ia the eontrel
aise (vhieh inhaled only the white of the egg vhich wvas sterile)., The
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coubination of specific and nonspecific findings confused the authors in
their evaluation of the changes which they described. Hovever, on the
basis of a oritical analysiz of the documented material we can conclude
that the pature of the morphological changes agree in eassence wvith the
findings obtained from human pathology. The authors desoribe the in-
flammation caused by the carrier of Q fever, and in addition tc the
lymphooytes and plasmatio cells they also mention large mononuclear phagoe
oy%es in vhich the authors managed to prove the presence of Coxiellae.

Several animnls vere infeoted intraperitoneally. In these casos
the lungs were intact, while the spleen and cthor organs of the abdominal
ocavity shoved changes vhich vere similar to those im the group of mice
vhich bave been infected serogenically.

Lillie (37) described pathohistological changes in the body of
guinea pigs after intraperitoneal infection by the carrier of Q fever,
In aboud half of ‘he cases the lungs vere affected by stratified pneumonia,
In edditicn to ihis basic affection there appeared cccasionally grsnuloms
vith enormous cells in various organs of ihe guinea pigs. These bave not
boen observed defore in human cases, but morpbologically they vere
identical with the granuloma vhich the same author discovered in experi-
mental Q fever of wonkoys (39), Lillie considers the described grunuloms
wvith giant ¢ells as a manifestation of infection by Q fever, However,
bis view is not supported either microbiologically (by reverse cultivation)
or histologicslly (by a proof of the presence of the carrier in bistolo-
logical sections). The author describes organic changes globally with
regard 40 all the animals, On the basis of such documentation we cannot
deternine vhether nodular lesions vith giant cells oocurred in all the
animals or oaly in a certain group,

On the besis of our owvn experience vith experimental Q fever in
guinea pigs, we believe that the granulome describod by Lillie vere of
an origic other than Q fever (théy may bave been caused even by
tuberculosis), Hovever, changes caused by the carrier of Q fever vere
not abaent in this case, Their presence wvas confirmed by the "large
polygonel epitheloidal cells™, as the author calls the cellular elements
vhieh represent a constant component of meumonia caused by Q fever,

The ocombination of tuberculous pneuscnia vith (-fever pueumonis
gives tbe impression that this process is characteristic. It is not
sasy to dimgunose the infection correctly, particularly vhen the tuber-
culeus pneuwnnia is relatively recent. is viev iz based on our owm
experience of several years vitd experimental () fever in guines pigs.
Indeed, during the experiments we also found the same coincidence, Ve
nust adnit thet for wore tham s ysar ve did not diagnose it correetly,

it is impessidle to evaluste reliadbly the degenerative-atropbioe
procssses whieh Liliie descrides, or the stratified pneumonic in-
f£il4reses in vericus orguns vhich are little characteristic, if ve adaid
coinsidence of sueh a ssrious ailment aa tuberculosis, The presemes of
Cexiellae was met provel ia histological seetions.
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scovo (603) described in 1952 patilole-icil-nnctounic changes in
exnerimint~l O fever in rmuinea pigse e weroa not able to submic Jhe
study to a eritical annlysis, because the source was not available.

Xnotier publiertion dealing with morriolory of experimental Q
Jeves daocvinea dis i the stw’y by Cormer (22), who exrmined histolog=
ie 11y toe or=ns o ~uinca »nics adte . intraperitoneal inlection, The
findin~s Ly Gor or rive the cleracteristices of thoe morpholosy of © fever
ard aprce wita the finlin-s in coanecciion with lethel cuses of ) fever in
rnn, e difference ias in the iceaticn of tho pitholo ical chan-es,
hile el.nres in lunrs are rredozinant in an, in guinea pi;s the major
feature ol the patholorsicnl-anutomic piciure witer intr:peritonesl in-
{ection was chanres ia the snlecn wnd otiior orprans of the abdoninal cavity,
Lisi 5 woue affected o1y in some easep, Lowever, tlie extent und intensity
of tha chenr~es never reached tie levol of tin.e found iu ran, On the
basis of the material obtained from guinca ni~s Geraer qualifios the
mar~holonicenl manifestatious of ) fever us a histiogenic cellular re-
action to anti-~eanie exudation with particularly accontuated prrticipation
of reticuler cells. The tumor ol thoe spleen, which in the c¢nse of
jntraparitoncal inoculation was the most cons»oicuous muinifestation of
infection by Q fever, wos evalunted by the autlior rs tihe resnult of
proliferiticn ol reticular-endotliclinl elczents, The pacumonie
leucoeytiic inlilirate in the snleen according to the author is not the
cnawer of the ricroorrinism to the antircnic irritation by the carrier

of ') fever, but it is an snswer to the rv:ressive processes in elements
of '3, Sinco th~ 775 elciwnts react to tlhe resonce of Coxiellae by
rerressive chan~oy o 1ly at the beginnins ol the discase, thoe pneumonic
leucoeytic infliltr. te &lso apnears only during the initial stages of
infection by ! rever, Later on, when the il eclenents do not necrotize
anymore to the antipenic irritation on tue part of the Coxiellae, but

on the cenirary proliferate, tuce lecucocytes disuppear from the pneumonie
infiltrate, We reoroduce 1a de il the exnlanation of the sigrificance
of leucocytes in mneusnnnis caused by @ fever, because it is an original
exnlanation which 1s well documented and is a ccotribution to an under-
standing of the maaifestations of infection by !) fever.

Accordin® to the concept formulated by the author, the author sees
nroliferative pneumnnic rcecaction in the larpe mononuclear cells of
histiogenic oripin wilch wvere found in the spleen, liver, and sometimes
in the lun~s, We cannot acsree with this explanation entirely, as it
will becoxme apparent from our own observations,

The shortconing of Germer's study is that it does not estadblish
the presence of the carrier of y fever in histological sections,

In 1955 Yasileve ond associates (68) published their study on
nathohistolorical experimontal Q fever in guinea pigs which has bteen
inrfected subcutaneously, intraperitoneally, and intratesticularly, In i
this publication wve encounter for the first time the term "granular 1
inflammations™, vhich the autiors used vuen referring to pneumonia
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crused by the earrier. of 9 fever. They talk about it on the oeccasion of
their description of chanrces in the subcutaneous tissue at the point of
injeetion (aficr subcutencous inoculation) and in the tostes (afier
intratesticular incculstion), The authors do not give a description of
the granular tissuve, but they telk about inflammatory elements which
infiltrate the pronular tissue, In addition to leucocytes and lymphocytes
they are primarily histiocytes and macrophagos, in which Coxiellae appsar
in large nunbers at the peak of infection, The authors do not describe
the histiogytes end maerophages. The changes in the tostes after intree
tosticular infection con be qualified on tho basis of the description

as productive interstitial orchitis, vhich after the cure results in
atrophy end sclerosis of the orpan, The authors do not mention the lungs,
nor do they say anything aboul whether they found any changes at all in
the lungzs, The findings in the spleei and lymphatic nodules are
annlogical to the findings by Gormer (Sce pages 25-26 [ot the original,

21 of the translation]), The study by Vasileva and associates does not
contain any documentiry photo material.

Literary Sources With Occnasional Data on the Morpholesy of Q Pever and
Oither Sourcoes

Horzberg and associates (29) studied in detail the prolification
of the carrier of Q fever in the testis of a guinea pig after intra-
toesticular inoculation, The authors used the method of impressed pre-
varations in thoir examinations, However, in each case they also made
supplementary histolngical éxaminations (the author of the histological
findings is Bienengrabor), Ve want to refer briefly to these findings,
The infiammatory process in the testis was charactorized by the presence
of numecrous large vacuolizcd cells located in the stroma, by intensive
lymphoplasmocelle .r infiltration of the stromn, and by regressive
cianges in the embryoaic epithelium of the little winding canals.
Coxisallae; the presence of which was demonstrated in histoleogical
sections, appeared during the initial stages in fixed reticular cells and
in wandering hist{iocytic ;hagocytes, During the multiplication of
Coxiellne in the cytoplasm of tho attucked cells intracytoplasmatisc
vacuoles were formed as a result of the activities of the Coxiellae,

The vacuoles kept increasing in volume and pushed the mucleus to the
periphery wntil finally they burst. The Coxiellae which were located in
the cell p.aetrated in ti:e process in extracellular areas, from vhich
they entered nev mezenchymal elements, Since the cells in whieh the
Coxiellae multiplied were released from the comhinations, the author
comes to the conclusion that the Coxiellao multiply in the wandering
mozenchymal celle, namely histiocytes, In view of the fact that
Coxiellae¢ wore found also in fixed mezenchymal elements, about which the
same asuthor talks in another place, we must correct his statement in the
sonse that the attacked mezenchymal cells are not necessarily wandering
cells at the time when the Coxiellae attack them, Hovever, the fixed
oells in vhich the Coxiellae multiply continuously can be released from
their combinetions in the course of time and may become wandering cells,

'22 -,

T e e s e s . . . . .




f
*

E

Deilaiiia rnd associntes (12) denl in their study with orgenotropism
end eliminatieca of Coxiella burnotis Noury (44) studied the distribution
of Coxiclliae in the body of discascd enimals, Unfortunately, none of
those two studies is available in Czechoslovakia. We did not succeed to
get she studies fron foreign countries, We mention these publications
meroly to moke the bibliosraphy complete, Indeed, in this study ve shall
touch on the problem of organotropism of Coxiella burneti.

In order to understand ile problems of the morphology of Q fever,
it may be purposetul to refer to one important clinical obsorvation
describod by Blanc, Druneau, Peitrot, and Delage (6). These suthors used
artificial Q-fcver infection as a pyrotherapoutis mcans to treat mental
patients. They infected the patients in various ways and ihen used
different doses of inoculations,

Af2icr iniradormal inmoculation of a live culture of Coxiella
burneti some patients suflered from fever which lasted o maximum of two
days and did not alfect tho lungs, Many of the patients did not react
at all to this method of infoction by revecaling asany increased temperature,
At the place of inoculation there appeared in all case¢s an infiltrate
which healed completely and spontanoously within {wo=-three days,

Afier an intramuscular infection the patients had o fever lasting
three-five days after two days of incubation and withstood the disease
rather well, At the place of inoculation there appeared & local inflam-
natory rcaction viich lasted more than o weeks If a larger dose or & more
concentrated cmulsion wvas used for intramuscular inoculation, the
fever lasied 12 days, was frequently biphasic, but in no case wes there
any affection of the lungs.

After intranasal inoculation with one drop of virulent suspension
under narcosis (after an electiric shock), three out of six patients be-
came sick, in each case suffering from a pneumonic form of Q fever., The
siclkness lasted several days to itwo weeks,

After intrapulmonary incculation with aerosol, it was not only the
inculated patients who bocame sick (two of them), but also the experi-
mentators (in spite of the fact that they used masks) as well as two
assistants who did not wear masks. They are contracted a pulmonary
form of Q fover, The disease culminated on the 15-20th day from the in-
fection, the infiltrates disappeared on the 40=50th day, In one case the
disease also affected the pleura, and in one case X rays revealed a de-
conposition,

DBlanc and associates came to the c¢o.clusion on the besia of their
own observations that the clinical picture of Q fever depends directly
on the quantity of the inoculated substance and on the method by which
the substance is introduced in the organism, Q~fever pneumonia is in-
duced only through respiratory infection, while the benign course
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followiny an intradermal inoculation by a large culture opened the way
to an effsctive and at the same time a safe mothod of waccianation against
Q fever,

Ponscea and associntes (20) also tested tho peroral method of
infection on mental patients, In this case Q fover did not have any
clinical manifestations, and only in thoe caso of two out of 12 infected
persons antibodies wore found after a certain period of time at the
titer of 13120, On the basis of this observation it appears that peroral
infection may be secondary in Q fevor of man. However, experience
obtained from epidemiological practice does not indicate that entirely,
Even though infection through the digestive tract is not as important as
infection through inhalaticn, nevertheless it may lead to organic changes
vhich may be anatomically important.

Clinical studies by VWendt (70), Ludwig (40, 41), Giroud and
associates (23b), Korting (34) discuss some less frequent forms of Q
fover, The study of Moeschlin and associates (42) deals with complications
caused by O fever from the climical viewpoint.

Gerstl and associates {23) demonstrated the presence of inflam=
matory infiltrates in the stroma of the liver of man in materials obtained
from diagnostic punctures of liver in the case of icteric forms of Q fever.
Numerous histiocytes appeared in the infilirates in addition to elements
of round coulls, Gerstl and associates did not attempt to prove the
pressnce of Coxiellas in histological sections (quoted from the study by
Vesti /72/).
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OUR OWN EXPERIMENTAL MATERIAL

Yorkin~ !'~thod

The survey of literature summarized in the preceding chapter shows
that scveral authors dealt with the morphology of experimental Q=fever
infoction of a guinca pis (Burnet and Freeman /8/, Germer /22/, Lillie
/37/, Scavo /63/, Vaesiloeva and associaies /68/, and partly also Herzberg
and associatos /29/). Thcse authers used intrapsritoneal, subcutaneocus,
or some other parcnteral infection, There is no deseription in available
sources of pathomorphological changes after infection of the respiratory
tract.

Vhen we studied the morphology of experimental Q fever of a guines

pig, we found that the way of infection is of a decizive significance

for the mrathology and clinical aspects of this disease. Indeed, in e
guinoa pir only intranasal infection leads to the formation of manifest
Q-fever pneunonia which =~ as we found out == represents the analogy of
the most sorious form of () fever of man, namely the pectoral form. The
lunes are affected ouly in exceptional cases when the infection takes
rlace in another way. In positive cases the extent and intensity of
changes in the lungs never reach the same dimensions as after infection
of the upper respiratory organs,

When we introduce an inoculation by an other way than through
inhalation, the result as a rule is the formetion of apneumonic forms of

0 fever,

In view of thosze facts we concentrated our attention above all omn
studies of the pectoral form of experimental Q fever in a guinea pig.
That is why the groups of guinea pigs infected intranasally is the
largest group in our material, True, it wns difficult to characterise
exactly certain important morphological changes in tho case of { fever,
specifically the Q~fever inflammetion, when the infection was located
exclusively in the lungs, Other groups of animals helped to solve this
as well as other problems, Ve are referring to animals which have been
infected intratesticularly, intramuscularly, and subcutaneously. -

Because of external reasons over vhich the author of this study
had no control, it was not possible to complete the material by using s
group of animals infected through the digeative tract., Two guines pigs
infected through the digestive tract at a time when we have outlined the
plan of our study represont & much too modest material, and therefore we
could not use it in this publication,

Our owa experimental material is as followas
a) 24 guinea pigs infected intranasally,
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b) 12 guinea pips infected intratesticularly,
¢) 12 guines pips infected intraperitonsally,
d) 10 guinea pigs infected intramusecularly, and
¢) 8 guinoa pips infected subcutaneously,

Total 66 guinea pics

The pathological process was studied in its full dynamic expansion
only with regard to the first group of animals, That is why that group
also includes the lar;est number of enimals, The guinea pigs of that
group vere killed in gradual intervals of time., In the other four groups
the purpose of the morphological examination was to determine the type of
pathological reaction of the microorganism according to the method of in-
fection, For that recason the animals of these four groups were killed
almost exclusively at the time when the disease reached the peak of inten-
8ity, The criterion which was used to determine when the infection culminae
ted was the temperature curve and overall condition of the animals (over-
strain, tremor, dysrnoeal breathing, rejection of food, ete.)e The animals
wvhich survived the disease were killed, so that we could find out what
moxrphological chanses the Q fever left in them.

Ve used only healthy guinea pigs for the experiment. In most cases
the guinea pigs vere males. Their weight varied from 400 to 600 g Several
days before the experiment and during the experiment the animals vere kept
separately in large glass containers, They received normal mixed food ,
consisting of vegetables, During the experiment we took rectal temperatures
of each animal twice a day., The animals were weighed every third day.

Ve used for the inoculum 0,5 ccm of 10=-207% suspension from testes
of guinea pigs in a physiological solution. They were seed, vessels of
guinea pigs infected intratesticularly by the carrier of Q fever and
killed at the peak of the disease, i,e, seven-eight days after the in-
fection, The inoculum was always examined in terms of bacteriological
sterility by inoculating samples in two broths of liver, The stock of
Coxielle burneti (Derrick, 49) which we used was the so-called
"Henserling" stock which was isolated by Robbins and associates (58) in
1946 from one case of death caused by Q fever in Italy., The name of
the stock comes from the name of the deceased,

The guinea pigs were inoculated by means of s tuberculin syringe,
In case of parenteral infection a given amount of inoculum was simply
injected in the given case (intraperitoneally, intramuscularly in the
gluteal muscle, subcutaneously in thethigh, and in the case of intra-
testicular infection the inoculum vas injected in both testicles), In
the case of intranasal infection we had to narcotisze the animals firsé.
Then under narcosis we placed drops of the inoculum alternately in
both nasal apertures, Narcotized animals inhaled in the imoculum
without resistance,

There are 24 guinea pigs in the experiment vhich were infected
intranasally. Tvo of them died spontanecusly (one en the tenth day, the
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second on the 14th day after the infection), Both cases were subjected
to a conplete histological examination, The other guinea pigs were
killed by ether in the following time intervals after the infection: six
animals on the sixth day (of which four were subjected to a complete
histolonical examination), four animels on the eighth day (two subjected
to comnlcte histolorical examination), two animals on the ninth day (one
subjocted to histolosical examination), two animals on the 11th day (one
subjected to histolorical exnmination), two animals on the 56th day (ome
subjected to histologrical examination), two animals on the 73rd day (one
subjected to histological examination), four animals on the 182nd day
(tvo subjected to histolomical examination),

There are 12 cnimals in the experiment which have been infected
intratesticularly. One of them died spontaneously (on the 32nd day aftex
the infection), the others were killed by ether in the following time
intervals after the infection: on the seventh day one, on the eighth
day two, on the ninth day two, on the tenth day two, and on the 12th day
one, All ihe animals were subjected to a complete histological exami-
nation,

Out of 12 animals which had been infected intraperitoneally, five
died spontancously (one on the 11th day after the infection, two on the
12th day, ome om tho 13th day, and one on the 22nd day). The others wvere
killed in the following time intervals after the infection: on the third
day one, on the sixth day two, on the eighth day two, on the ninth day
one, and on the 11th day one. All the animals were subjected to a
complete histological examination,

Ten animals were infocted intramuscularly, Two of them died
spontancously: one on the 13th day, the second on the 36th day after the
infection, The other animals were killed in the following time interwvals
after the infection: on the sixth day two, on the eighth day two, on the
ninth day two, on the teath day %wo, and on the 12th day one. All the
animals were subjected to a complete histological examination,

Out of eight guinca pigs which vere infected subcutanecusly three
exited spontanecously (one died on the sixth day and two on the 14th day
aftor the infoction{. The others were killed by ether: one on the
sixth day, two on the eighth day, one on the 12th day, and one on the
37th day after the infection, All the animals were subjected %o o
complete histological examination, )

The animals wvere killed under a bell in vhich we inserted cottoa
saturated thoroughly with ether,

The animals vere dissected in a sterilized box, as a rule vithia
tvo hours after the killing, In the ocase of guinea pigs vhich died
spontaneously the dissection was carried out next day in the morming.
Ve protected ourselves against infection by observing sorupulously the
principles proposed for work with Rickettsisne and tested in pragtiee by
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Sutorisova and Dubny (6G), In the case of guinca pigs which were infected
intranasally we collectod as a standard procedure the following material
for histological examination during the post-mortem examination: ex~
cisions from all lobes of the lungs, from tracheobronchial lymphatie
ganglia, from the rear wall of the myocardium, from the spleenm, liver,
pancreas, intestine (in the area of the Bauhini's valve), from the left
kidney and suprarenal gland, from the testis, from the bone marrow of

the proximal epiphysis of the femoral bone, and from the brain (the

brain was examined histologically omly in the frontal section which was
made through the basal ganglia). In the case of guinea pigs which were
infected parenterally, we collected in addition excisions from the place
of injection and from regional lymphatio ganglia. However, when the
tindings in the lungs were negative, we limited the histological exami-
nation of those animals to one and maximum two excisions, In the over-
vhelming majority of the animals we collected as a standard procedure
material for bacteriological examination, the purpose of vhich was to
demonstrate bacteriological sterility of the samples as far as secondary
bacterial flora is concerned. Por purposes of control we collected from
some animels samples for the purpose of stiempting to isolate the carrier,

The histological material designed for furither processing in a
refrigeration microtome was fixed and depcsited in formol (The purpose of
it vas to prove the presence of fat and to bring about oxydase reaction).
All the other material was fixed in Eelly's solution and covered with
paraffin,

Ve used color methods for the coloring of hemalauneosin and three
trioxyhematein=picrofuchsin according to van Gieson, Ve used an originsl
method designed by the author to prove the presence of Coxiellae in
histological sections (59).

The method involves fixation of the material in Helly's solution
and use Giems dyes for color represeutation of Coxiellae. The dye must
be diluted bY a buffer solution before it is used., The preparation is
covered vith excess color (Ve let the dye act for 16-20 hours) and is
subjeoted to & dual differentiationt The preparation is differentiated
first of all in the buffer solution and then a strongly diluted ecitrie
secid.

The fat vas represented in scarlet color, The oxydase reaction
vere carried out according to Graff. On occasions we used color methods
ss follovs: coloring of reticulin fiders according to Lillie, coloring the
mucus by thionine and mucicarmine, coloring of elastia sceording to
Veigers, coloring of bacteria in histological seetioms aceording to the
Oream principle, ete, Vhen ve processed the bones we used the metbod of
zapid decaleification vhich vas designed by the anthor ia eceperstion
vith Plaak (50). |
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indin~~ in the C~ro 0? Gairnn Pirg Infeeted Intranasnlly

a) Records of the Course of the Discase

Wo rogistercd the first synptoms of the disease only on the fourth
day of the infection, when the temperature began to rise, The guinea pige
ceased to accopt the usual amount of food, were cowering, their fur was
bristly, and they crouched against the walls of the glass container, In
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Table 2, Rectal temperature and body weisht of a guinea pig
infectod intranasally, wvhich survived the infecotion.
Key to table 23 a == Number of days aftor infection, b = weight, ¢ =
inoculation, 4 ~ putting to death,

Y
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tho folloving days they showed high fover, they began to breathe faster
and vith difficulties, The ¢linical cuvlmination of the disease wvas re-
corded on the seventh—eighth day after the infection, Froa the ninth day

‘the temporature started to decrease and the condition of the animals

gradually became normal, Vhen the infection terminated in death, the

‘overall physical difficulties continuced until the animal died (i.e, wntii

the tenth or 14th day), Death vas preceded as a rule by a lytic decrease
of itemporature vhich lasted a short time, The temperature during the
infection is illustrated by tvo temperature curves: one represents the
temporature of & guinea pig vhich survived the infection (tadle 2), the
other represents the tenperature of a guinea pig vhich suscumbed to the
infection (table 3), About two weeks after the infeetion the saimals
showed clear symptoas of recovery, They became alert again and staried
t0 accept food as usual, Three weeks after tho infeetion the guines pigs
gave the impression of being healthy, -
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b) Misroscopic Pindings During Dissection

At the peak of the disease, i,e, on the eighth day after the in-
fection, we found during the post-mortcom examination in all cases that
the lungs vere affected in tho form of sediments,the hilal and lymphatic
ganglis were enlarged, there was dilatation and hypertrophy of the heart,
mostly on the right side, the size of the spleen had doubled, and there
were dystrophic changes in the large parenchyma, The testes were as &
rule slightly atrophics. In the case of guinea pigs vhich exited
spontanecusly the findings descridbed above were also accompanied by
symptons of serious heart inadequacy,
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Table ), Rectal temporature and body weight of a guinea pig
infected intronasally vhich sucoumbed to the iafectiocn,
Key to table 31 & = Number of days after infection, b - weight, ¢ =~
inoenlation, d - exitus,

During convalescence there wvas gradual morpholegical restitutioa.
The animals vhich vere killed and dissected two or more womnths after the
infection did mot shov any changes vhich could be observed miereseopically,

Deseripiion of Organs of the Pectoral Cavity

A% the peak of the disease changes in the lungs were o cutetend-
ing features of the pathological findings. Faeumonic layers of the sise
of several lung lodules wers loocaliszed in tde proximity of the bdromehi
and their ramifications. Ve gould observe frequently infiltretes vhieh
were losated perihelialily. They were connected per continuiteten vwith
the layers vhich were lecated subpleurally. In eases of average serious-
ness aboul one=third of the lungs was affected by pueumonia, In the
eass of guinee pigs vhieh swecunbed to the infection the meumenia
affested o predeninant poriion of the lungs. The ecler of the mowmmnie
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infiltrates was blue-rcd, and they bad a fine granulated structure. Vhen
wve observed carefully these changes under a magnifying glass, we could see
how the affected tissue wvas covered with a fine blue texture, The air
portions of the lungs were compensationally emphysematous, Emphysematous
vesicles were located in close proximity of the lung infilirates or ia
peripheral portions of the infiltrates themselves. As a result the
soundary lines of the pneumonic layers were mot shsrp. The bromchi did
not shov any changes which could be determined microscopically. However,
peribronchial stroman of the tissue wvas coarser in the aress ¢of pneumonie
infiltrates, Vhon the lungs were subjectod to pressure, & ssall amount
of foaay blue fluid poured out of the lumps,

The area below the thorax did mot shov any striking features.
Tracheobronchial lymphatic panglis were enlarged, but their anatoamiec
structure remained unchanged, The hoart wns enlarged 1,5-2 times (im
lothal cases as much as 3 times). The cavities o¢ the right side of
the heart in particular verc enlarpged. The elasticity of slightly
hypertrophic muscles was reduced, In lethal cases the consistency of the
myocardium vas almost tattered, The color of the muscles was brovn-ged
vith a shade of bluo, in lethal cases it had a yellovish shade.

Deseription of Organs of the Abdominal Cavity

At the peak of the disease the spleen vas enlarged 1,5-2 times, :
its coler vas dark red at the point of dissection., Malpighi's dodies in
the section vere alvays clearly prominent above the level of the hypere
plastic red pulp, The liver and the suprarenal glands vere more
voluminous, their conpestion was increased. The structure of the ergans
vas anatonic, the color was slightly yellovish in some places, The
testes vere someviat reduced, but their structure wvas inteet. The
intestines and the suprarenrl glands did not shov any striking abmermal-
ities,

Description of Organs of the Cranial Cavity

The crane and the brain membranes did not shov any changes wvhieh
eould be detected microscopically,
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The aicroscopic findings were always vishin mermel limits,
o) Pathohistologicsl Pindings

Jamss (figures 1 « 9 /Note®: All the figures are ia the emclesure
at the end of the atudy, after page 80/). In the histelogisal pieture the
process vhich took place im the lungs cerresponied 40 acute interstitisl
paoumonia charagterized by the “resence of a large number of histieqytie
eollular elenents vhich ccourred in the infiltrate as well ss in the
exudate (figures 1 and 2), These vere primarily histecytes of three typess
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1. Cellular elements of the size of macrophares vith oval normochromous
nucleus located centrally or excentricelly and with thin and slipghtly
basophilic cytoplasm, 2, Histiocytes, which wore larrer in comp-rison
to the provious group and in addition thcy were characterized by the
presence of fine vacuoles in theoir cytoplasm, Small eytoplasmatic
vacuoles pave the morphological characteristics of the.o cells, They
vere elemnnts vhich are usually deseribed in pathohistology as 2: -y
colls (the so-called "Schaumzollen™ of tic German authors), 3. Large
histiocytes of round shapes vith the nucleus pushed to the periphery,

The nucleus usually shovcd regressive changes. The cytoplasa of these
cells gontained one or more larse vacuoles, MHistiocytos of wvarious
shapes and sizes gave & negative reaction to fat and mucus, The inflam=
satory infiltrete vhich penotrated ovenly into the stroma of the affected
portions of the lunpa, was mot particularly intensive even at the peak of
the disease, It consisted of lymphocytes and plesmatiec cells, while
leucocytes vere present in it only on some occasions. Lecucocytes appeared
in large quantities at the beginning of tho disease or vhen the peak had
passed, in the period of resolution. The inflammatory exudate which
£411ed the alveclae and alveolar passages included a modest amount of a
serous and in some places serofidrinous fluid wvhich contained large
amounts of peeled-off cells of the alveolar epithelium in the stage of
necrobiosis (Thcse cells gave & positive reaction to fat). Inflammatery
infiltrates in the form of round cells occurred perivascularly in
hepatiszed as well as air-filled portions of the lungs, Bronchi and
bronchioles shoved in most cases only a light catarrbhal inflammation
without any striking desquamation of epithelial cells, On occasions
there was also acute endobronchitis vhich led to obliteration of the
affected dronchus and consequontly to atelectasis of the corresponding
parts of the lungs. During the poriod vhon the inflammatory process
subsided, hyslins membranes appoared im the lungs im the border portions
of punewncaic infiltrates (figure 6).

Vicarious enphysema of the lungs vas formed and developed together
vith pneumonia, It affected those portions of the pareachym of the
lungs vhich vere in the periferal part of the infiltrates and their
immediate neighdorhood (figure 7). The largest vesicles were found ine
side of the lungs between individual pneumonic layers, The extent asd
~ {ntensity of the eaphysema were direcily proporticnsl %o the extent of
the pneumonia, In severe cases vhich took a leibal gourse, the entire
serial parenchyn of the lumgs was compemsationally eapliysematens vhen
pounenis affected most of the lungs,

Vhen pmeumonia sudsided and the inflasmatory exudate was reserbded,
ia ne ease vas there restitution in the lungs of the guinea pigs as far
- o8 cuphysena wes concerned, Vithin two, thres, snd six months sfter the
iafeetion vo could dencnatrate the presense of layers of substantial
ouphysema in the lungs, The eaphysema affeeted appreximately 1/4 = 1/3
o2 the parenshyn and vas leealisid ia periferel parts of the lobules
of the lungs direetly belov the plewrs or inside of the lumgs (figure
8)e Tae extent aad lecation of the emphysema were similar to these as
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in the crso of ani~-1s killed at tho peak of the disease, Howvever, in
this easo the emshysenitous vesicles were slightly smaller. The layers
of subsiantial emphysemn wore not lacking evon in the area of the
atelectases of the lungs which were formed as a result of obliterating
endobronchitis which vas obsorved on some occasions (figure 9),

Collagronic fibors showed only slipght deviations from normal
conditions during the discase, At the peak of the disease the collagenie
fibers wore poorly visible due to tho cdematous saturation of the stroms,
and thoy were riore substantial when the disease receded, Hovever, they
did not rultiply., The compartmonts betveen emphysematous vesicles
containel a large quantity of collagenic fibers., This is due to the
origin o. the compartnents which == as wve mentioned before ~ are to &
grreat extent derivates of interlobular septa of the tissue., Im
poat=pncusionic atelectases, in which the parenchym atropbied and dis-
appeared,collapenic fibers became more conspicuous., It seems that even
in this case thoir multipliication wvas only relative,

Trachrohronerinl lvminhatic eanrlion (ficures 10 = 12!. - Inflam-
satory hyperplasia was characterized by swellings of the endothellia of the
sinuses or colls of the roticulum, by multiplication of elements ocon-
sisting of round cells, end by ihe appecrance of large vacuolised eells.
Vacuolized cells appeared in perifolicular sinuses and also in the
lymphatic foliculi or in moedular cores (figures 10 and 11), Vacuolised
colls of lympiatic sinuses were formed from reticular cells of the
pulp ef the ganglicn, as we shall descridbe it in another place. VWhen the
inflanmatory precesa subsided, for o lonz period of time there was
demonstrable and measureable post-inflamnztory sclerosis in the ganglioa,

Mvoacrvdire, == In gyocardium there vaa a cloudy swelling vhich im
lethal eascs vas conbined with degoncration of the fatty tissues of the
muscles, TJho stroma of the myocardium vas infiltrated by o fev lympho-
cytes snd plasratic cells, Only in a fev caseos did the infiltrate reash
an intensity at which the finding could be evaluated as slight inter-
stitial myocarditia, Several months after the disappearance of the ine
fection no pathohistological changes could be demonstrated in the myo=-
cardium,

Spleer, «= A% the poak of the disease the histological pieture
of the spleen corresponded to an acute inflammatory tumor, The prolifer-
ativ- processes verc combined in this case vith regressive changes vhioh
affected partdicularly the reticuloendothelial system of the red pulp, In
the sinuses of the red pulp thers vers as a rule more or less numerows
layers of necrotic coajulations., The inflammatory infiltrate comsisted
of lymphocytes, leucocytes, and plasmatic cella., In individual cases
there were large vacuolized cells, particularly in the red pulp, vhich
came froa RES elements, In the sinuses of the red pulp there wvas an
inereased quaniity of decomposing cellular detritus vhich added %o the
iaflasmatory tumor of the spleen a charagter of spedogenie twmers, In
the ease of guinea pirs vhich vere killed 36 and 73 days after the
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infection, the red pulp was still slightly byperplastic and the stroma
of the splecn was sliphtly scleroiiec, Six months after the infection
no pathohistolozical chanpos were discovered in the spleen,

Liver, == At the peak of the discase there was a cloudy swelling
and a slight deyrec of degenerntic» of the fatty tissue, In lethal
cases the overnll venostasis was most pronounced in this particular organ,

Panerens nnd intestines, -= No pathohistological chanpges were
found eithor in the pancroas or in the intestines during the zickness.

Kidnevs, «= At the peak of the disease there was a cloudy sweli-
ing in ths kidpeys, snd in some cases there was also discrest fattening
of the colled canals, Vhen the acute stage subsided, the kidneys did
not show any pathohistological chances,

Surrrrenn] prl-nds, =- In the skin part of the suprarsnal glands
thare was dogonerative damnge of epithelial cells of the zona reticularis
and alse rartly of the zona fasciculata during the peak of the sickness.
Morpholegical changes in the cells corresponded to the cloudy swelling
with various dogrees of damaze of the cellular nuclei, Caryolysis could
be observed only in rare cases, When the wmorbid process subsided, no
pathohistologicul changes could be demonstrated in the suprarenal glands.

Testes, == A temporary atrophy of the organ resulted in a
tomporary suppression of spermatocytogenesis, During convalescence there
was restitutio ad integrum in all cases,

Brain and brain membrancs, == No pathohistological changes were
found either in the brain or in the brain meambranes,

Bene marrows == In the course of the sickness there was
temporary activation of the bone marrow, Yellowish bone marrow was
temporarily substituted by active red marrow which obviously proliferated,
During convalescence the condition became again normal,

d) Presence of Coxiellae in Histological Sectiom

At the peak of the sic'mess it was established that Coxiellae were
present in the lunpgs (figures 3=5), in the tracheobronchial lymphatic
ganglia (figures 12 and 13),and in the :pleen, Their presence vas closely
related to the described cells of reticuloendothelial origin, Coxiellae
appeared in the cytoplasm of these cells, While the histiocytes which
vere not vacuolized contained only a small number of Coxiellse, the
histiocytes with foamy ¢ytoplasm contained many of thum. However, the
lergest number of Coxiellae was found ir large vacuolized histiocytes in
whieh the Coxiellre were deposited in peripheral portions of the wvacuoles.
After the bursting of the wvacuoles the presence of Coxiellae could de
proved also extracellularly., In addition, in tracheobronchial lymphatie
vanglia and in the spleon Coxiellae were present on occasions even in
seticular cells themselves (figure 17),

o 3 -




’ o) Resulis of Auxiliary Examinations

A culiivation examination of samples taken from the lungs and from
the splcen confirried the fect that the examined material was boeteriolog-
ically storile, All the inoculated 30ils remained sterile,

Wo isolated the carrier from the lungs of the diseased guines pigs
only at the peak stame of the disease., The results were positive,

iue reaction of the combinatiin of the complement was negative

in the first cight days ol the ailment. Positive symptoms with a titer

of 1:8 bogan to aprcar only ien days after the infection, Titers of

1:16 and over were rccorded ten=12 days after the infection, i.e, at the
time when the discese recoded (accordinz to clinical and anatomie findings
the discase culminated arproximately on the eighth day after the infection)e
Maximum titers (1:512 and over) were recorded at the time vhen cliniecal
and anatonie manifestations of Q fever disappeared completely., The level
of antibodies binding the complencnt of this group of animals ias
illustrated in table 4 (Note*: The resuits of serologicsl exsminations
of this and other groups  of animals are given merely to make the laboratory
data complete),

Odber krvi Titer protilatok (b) ool
(] -;‘.c_'kcle — ‘ ; | - polu
{a) ncg.!llsllnlle‘uiillu1256]1512(9)_
8 dnf 23 - - - - - - EA] i
10 dnt 39 2 2 - - - - ]
12 dni - ] 5 6 3 - - 23
14 dm - 2 + 5 9 3 - 2 #
21 dni - - - 3 4 5 1n pal
28 dni —_ - — - 2 6 7 15 f
35 dni - - - H 3 6 1 12
42 dni - - 2 2 3 4 1 12
49 dni - - 1 5 2 ] ~ 10
77 dni - - 4 s 2 - - 10
9 dni - - 2 5 1 1 - - ]
105 dni - 4 2 1 1 - - [
175 ani - 2 2 1 - - - 5
189 dni - 1 1 - - - - ]

Table 4, Antibodies binding the complement in a blood serum of
guinea pigs after intranasal infection,
Key to table 4: & = Collection of blood from the infection after ﬂu
given number ¢f days, b « Titer of antibodies, ¢ = Total.

Pindings in the Cnse of Guinea Pigs Which lhve Been Infected Intra-
testiculur;x

a) Records of the Course of the Disease
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During the first three deys after tho infection the guinea pigs
did not show any morbid symptoms. On the fourth day their temperature
begnn %0 rise, 7The guinea pirs began to show restlessness, On the
fifth and sixth days the restlessness was roplaced by apathy, The guinea
pigs ecowercd,their fur bristled, and they took only a small amount of
food, Approxinmately after the seventh day the puinea pigs began to re=-
cover gradunlly. The animal which died on the 32nd day spontanecusly

gave the impression ¢f a healthy animal after the ninth day, It died
Slldd.nlyo

The rectal temperature and body weight of the guinea pigs vhich
have been infocted intratesticularly are illustrated by two thermal
curves (figures 5 and 6),
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Table 5. Rectal temperature and body weight of a guines pig
after intratesticular infection by the carrier of Q fever, This animel
survived the infection. '

Key to table 5: a « Number of days after the infection, b = Weight,
¢ = Inoculation, @ -~ Animal put to death.

b) Microscopic Pindings During Dissection

At the peak of the ailment the outstanding feature of the
anstomic findings was the fact that the testes were enlarged aprrroximately
1,5=2 times, the 1l1ial lymphatic ganglia were enlarged about three times,
and the spleen wos enlarged about five times, The heart was slightly

enlarged in all cases, It wvas a dilatation of the heart cavities without
eny thickening of the musclos.
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Teble 6, Rectal t¢mperature and body weight of a guinea pig
after intratesiicular infection by the carrier of Q fever, The animal
succumbed to the infection,

Key to table 6: & ~ Number of days after the infection, b = Weight,
¢ = Inoculation., d - Ex:tus,

Description of Individual Organs

The testes reached mximum size about on the eighth day after the
infection., Their size at that time was 1,5~2 times the normal size, The
sheathing of the orgon wes very tight, belovw the sheathing it was possible
to see strong swollen ve.ns, The structure of the organ was clearly
visible on a section, the color of the testicles was bluish=-rosey in the
soction, their consistency was soft,

On the other hand, ilial 1lymphatic ganglia were enlarged three~
five times as compared to the normal size and the anatomic structure re-
mained unchanged,

The spleen was enlarged four-six times, Its color was dark blue-

violet both on the surface as well as in a section. The pulp in & section

was swelling over and as a result the Maltighi's bodies could be hardly
noticed, By using the blunt aide of a knife it was possible to sorape

from the pulp a small amount of the softened tissue, The consistency of
the organ was soft, '

The liver and the kidneys had a dull glase and showed a light
violet spray. In some animals the liver and the kidneys were yellowish,
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Tho suprarenal glands were only slightly enlarged and their
anatomic structure remained intact.

The stomich, intestines, and the pancreas did not shov any sig-
nificant features,

In the pectoral cavity the only finding was an enlargement of the
cavities in the heart which was not accompanied by eny thickening of the
walls of the myocardium, The heart was enlarged about 1,5 times ss
compared to the normal size.

The brain, brain merbranes, and the bone marrow did not show any
significant features,

¢) Pathohistological Pindings

Testes (firures 14-16), == At the peak of the sicimess the
stroma of the organ was noticeablyY extended. When it was colored it
looked very much like a fatty tissue, This resemblance was caused by
the existence of large vacuolized cells which were interwoven thickly
in the stroma. The expanded stroma of the organ compressed the seed-
forming canals, Vacuolizod collular elements were found among the cells
of the embryonic epithelium in larger or smaller amounts depending on
the case, The morphology of the vacuolized cellular elementis corresponded
exactly to the morphology of the vacuolized cells of the stroma, The
reaction to fal had negative results in these cells, When we used a
special coloring we could demonstrate the presence of Coxiellae in the
large vacuolized cells, The large vacuolized cells corresponded geneti~
ically to histiocytles which underwent morphological changes as a result
of the intracellular parasitism of the Coxiellas, as we described it oa
page 37 [of the original, 34 of the translation, cf transl,]. Histio~
cytes wero found in the testis as well as in the lungs., Ticy contained
only a few small vacuoles and histiocytes with one giant vacuole., In
some places we were able to observe also histiocytes the wacuoles of
vhich bave burst, In the areas of such cells the presence of Coxiellae
could be demonstrated also extracellularly, The stroma of the testis
wvas infiltrated by a rather modest amount of lymphoplasmucellular
inflammatory infiltrate, There were practically no leucocytes in the
inflampatory infiltrate, The small sperm=bearing canals were atrophie,
Many epithelial cells of the small canals were in the stage of neoéro-
biosis,

The folloving pathobistological changes were found in the
testicles of the guinea pig which died spontaneously on the 32nd day
from the infection, The sperm~bearing canals either disappeared or
vere atrophic, Neither spermatohistogenesis or cytogenesis could be
observed anyvhere, The basal membrancs of the small channels and the
entire stroma of the testis wore collagenous. Thick lymphoplasmo=
cellular infilirate in the stroma indicated that a diffusion inter-
stitital inflegmation has just ended, We did not find any large
vacuolised histiocytes, 7The Coxiellae in the histological sesticas were
negative, .38 e
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Tnewinal damvhiotie plon?s (figure 17)s == Vhon the sickness
reached its peak tue lymrhoreticulor tissue of the glands was hyper-
plastie, largo vacuolized cells with a positive finding of Coxiellae
in eytoplasm were found in large numbers in modular cords of the glands
and ir the peripheral portion of lymphatic follicules., There is no
histological finding in tho case of the guinea pig which died on the 32nd

ay afier the infection, because in that cose the appropriate lymphatie
gland was not collected during the dissection,

Snlcen (figure 18)y =~ The red pulp of the spleen was notice=
ably enlarged, vhile the white pulp was reduced, In some animals there
vere small lnyers of necrotic coagulations in the red pulp, A siriking
tindingy in the sploen were large vacuolized cells of reticular origin
vhich infiltrated heavily the ontirec red pulp, Large vacuolized cells
vore also found in smaller amounts in Maltighi's lymphatic corpuscles,
The bleod sinuses of the red pulp were filled with plasma and blood
elements, mostly lymphocytes and plasmatic cells, and to a lesser extent
monocytes and leucocytes, Coxiellae were found in great numbers in
large vacuolized cells (macrophapes) and individual coxiellae or groups
of Coxiollae woro also found in nonvacuolized reticular cells of the
spleen pulp, A slight degree of hemosidorosis of the red pulp could be
demonstrated in tho splecn of the guinea pig which died on the 32nd day
after the infection, Thin lymphoplasmacellular infiltration and multie
plication of reticular colls of the spleen constituted a proof of the i
fact that the inflarmmatory swelling of the spleen has not disappeared
yet, However, large vacuolized cells could not be found anymore, Even
the special coloring used to determine the presence of Coxiellae gave
negative reosults,

Liver (figures 19 = 21), == During the stage of culminating
infeotion the stroma of the liver was affected in a more or less diffused
manner by an inflammatory process, the nature of the which from the
morphological point of view was the same as in the testicles. Portobiliary
areas and interlobulor sepia contained groups of large vacuolised cells
surrounded by lymphocytes and plasmatic cells, Isolated vacuolised cells
vere also found betweon the walls of liver cells in the places vhere
normally Kupfer colls are present, Consequently we could assume that the
formation of vacuolized cells of Q-fever meumonia from Kupfer cells
vas likely, but there was no proof of it, On the basis of the materisl
used in this study we could not provide a direct proof in this respect,
Intracapillarlywe were able to observe the formation of “foamy cells®
of O-fevor pnoumonia (See also pages 35 and 37 [32 and 340f the trans-
lation, cf transl,]) from blood monocytes. The nuclei of the monocytes
vere located contrally during all the development stages of the formation
of vacuoles. The vacuoles, as a rule multiple vacuoles, were located
around the cellular nucleus, It is true that in the immediate proximity
of the pneumonic. infiltrates of the stroma of the liver isolated liver
cells wvere destroyed, but ve did not observe anyvhere that the inflam=
mation would expand to the detriment of the liver parenchym; The liver
parenchyn shoved diffused parenchymatous degeneration and a slight degree o2
degeneration of the fatty dissue,
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In the liver of the guinca pig which died on the 32nd day after
the infoction only the lymphoplasmocellular infiltrates of the stroms
in the form of layers were a reminder that the guinea pig bhad just
recovered from interstitial hepatitis,

Surrarennl rlonds (figures 22 = 24), == At the peak of the
isease the marrow of the suprarenal glands contained small pneumonic
deposits, the morpholosy of which was the same as whan the pneumonis
affected the lungs, livor, or the testes. lLarge vacuolized cells con-
taining Coxiellae in their cytoplasm were also found as isolated cells
betveen the walls of epitholial cells in substancis reticularis, and in
sone places also in substancia fasciculata.

Kidneys, == 1In all cases we vere able to observe only a cloudy
svelling and discroet fattening of isolated coiled canals and Henle's
loops.

Lunrs, == Out of the entire group we diagnosed discreet layer-
forming pneumonia at the time of the disscction only in the case of two
guinea pigs (they were the guinea pigs vhich were killed on the tenth
day after the infection), The histological picture corresponded fully
to Q-fever interstitial pneumonia described on page [pego not given,
ct tmsl.]. In all the other cases the lungs were healthy, or they
shoved in some places nonspacific mucocatarrhal bronchitis. In the case
of the guinea pig which died spontaneously on the 32nd day after the ine
fection there was heavy venostatic congestion and edema in the lungs,
vhich in this case vere the natural consequences of failing functioning
of the heart, Indeed, this particular guinea pig also suffered from
myocarditis vhich was the direct cause of the death,

Iracheobronchial lymphatic gland, == In the case of two guines
pigs in vhich we found layer-forming Q-fever pneumonia, tracheobronchial
lymphatic glands shoved changes similar to those wvhich we observed in the
Q fever of the lungs of guinea pigs vhich have been infected intranasally,
It vas & case of pneunonic hyperplasis of the lymphoid tissue accompanied
by the appearance of large vacuolized cells vhich contained Coxiellae ia
the cytoplasm, In the other cases thn glands were not comspicuous or
shoved only a slight swelling of reticular cells (the so-called sinus
eatarrh),

Myocardium, == There vas a cloudy svelling in the myccardium
and thin infiltration of the interstitium by lymphoeytss and plasmatiec
cells, One animal was killed precisely at the time vhen serun myo-
.oarditis wvas formed in it (on the tenth day sfter the infectiun), In
the case of the guinea pig vhioch died spentanecusly on the 32ud day
after the infection wve found during the histological examimation that
the animal suffered from diffused interstitial myocarditis accompanied
by & heavy damage of the muscle elements, The transverse ped
muscles vere partly replaced by collagencus $issue ad the time vhes the
enimal died,
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H Brain, == We did not find any pathomorphological changes in the
brain,

Done marrow, == The histological picture of the bone marrov was
normal, .

d) Presence of Coxiellae in Histological Soctions

At the poak of the disense we proved the presence of Coxiellae in
histolorical sections in tho testis (figure 16), in inguinal lymphatie
glands (firure 17), in the liver (figure 21), spleen, suprarenal glands
(figure 24), and in the case of two enimnls in which layer-forming Q=
fever pnoumonia occurred, we also found Coxiellae in the lungs. Vhen the
lungs were affocted, we also proved the mresecace of Coxiellae in the
corresponding regional tracheobronchinl lympbatic glands, Coxiellae
wore located intracollularly in RES cells, specifically in histiocytes,
blood monocytos, reticular cells of the spleen and lymphatic glands,
in endothelial ceclls of the capillaries of the suprarensc]l glands, sad in
the Kupfer cells of the liver. All these cellular forms mentioned above
changed morpholoyically under the influence of intracellular parasitism
of the Coxiellae, The final forms of all the cellular types vere
vacuolized cells with nucleus pushed to the periphery, in vhich Coxiellae
formed a sort of a lining directly below the surface of the vacuoles,
Coxiellae vere also temporarily present extracellularly, vhen some Yacuoles

burst and its content together with the Coxiellae was weshed owt
to the extracellular space,
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Teble 7, Complement binding andibodies in blood serum of guines
pigs infected intratesticularly, i}

Koy to table 7: s = Collection of blood after tho given nuvmber of days

folloving the infectiont 8 days, 10 days, etce b = Titer of antibedies,
e =~ Total,

o 4] «

R e S *




#) Results of Auxiliary Examinations

The testes of the guinea pigs were bacteriologically sterile,
However, it was possible to isolate Coxiellae in them without any
difficulties by cultivating the material on a yolk sac or by earrying
out & biological experiment, namoly by inoculating the material in e
guinea pig by using any of the given methods,

A complement-~fixation reaction with a specific antigen gave in
this group of guinea pigs the same resultis as in the group of animals
vbich vere infected intranasally, Antibodies in $iter of 1316 or more
began to appear in the blood serum of the guinea pigs on the ninth day
after the infection, On the 12th day after the infection all the animls
vere serologically positive without exception (See table 7),

Findinrs in the Case of Guinea P Which Ha (] .
loneally

a) Records on the Course of the Disease

During the first three days after the infection the guinea pigs
4id not shov any worbid symptoms. On the fourth day (in some cases cnly
on the fifth day) the temperature of the guines pigs began to rise, The
guinea pigs began to be restless and stopped to sccept the usual amound
of food. Up to the tenth day the symptoma of general exhaustion kept
inereasing and terminated in complete apathy of the diseased animals,
The guinee pigs lay motionless on the bottom of the containmer, Their
breathing vas acocelerated and difficult. Prior to death ve observed
frequenily convulsions of various groups of muscles. None of the guimes
pigs survived the infection, About two days before death {he body
temperature of the guinea pigs began 4o decreass. Shortly before death
their temperature wvas normal or delov normal, The temperature durimg
the sickness is illustrated by the temperature owrve (figure 8),
Spentanecus exiti vere recorded on the 11th « 13th day after the ine
festien, One of the animals died only 21 days after the infection,

b) Microseopie Pindings During Dissections,

Ad the peak of the diseass (aix = eight days afier the infection)
the peritonsum 4id not shov any pathological changes and did not contain
say exudate, Exudate was observed only during the first days after in-
fection and cdly in & rether small smount, In no sase wes there any
formtion of peritonitis, The spleen was enlarged five = aix times od
the peak of the disease as compared to normsl condition and wvas covered
all over by & fine fidrinous coating, The lymphatic glands of the
abdomen vere hypoplastic at the peak of the disease, The heart ws
enlarged about 1,5 dimes as compared to its normal sise, large
were yarenchymtous te the point of degeneration of the fatty tisswe and
vere venostatic, The testicles were slightly atrophic. During the
dieseetion vo found layer-forming interstitial pooumcais ia e guines
pige. In addition, ene of these twe guines pigs sheved during the
disseeticn thrembesis of a, m:’u vith subsequent hemerrhagie
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infaret vhich affccted a large portion of one lower lobe of the
lungs,

Deseription of Individual Organs

The spleen showed the prentest onlnrpement six-eight days after
the infection, At that time its size wns five-six timos its normal sise,
The surfnce of the spleen was covered with a fine blue~yellowish coating
wiich could be peeled off easily, When the coating was poeled off the
surfaco of the organ was smooth and had a dark red-violet color. The
red pulp wvas foaming in a section, The structure of ithe spleen in o
section wvas slirhtly less clear than normal, Ilyperplastic red pulp
covered the Malpichi's corpusclos vhich as a result vere visible only as
small bluish points. The consistency of the spleen wvas soft elastiec,

In some cases it wvas possible to vipe off a little amount of softened
pulp from a section of the spleen by using the blunt edge of a knife,

Ilially aend mesenterially lymphatic gliands vere enlarged, but
their anatomic structure remained the same,

The liver and the kidneys hai a dull sheen. Their veins had »
sprinkle of violet color. In some cases the liver and ihe kidneys hed o
touch of yellowish coloring,

Suprarenal glands as a rule vere enlarged 1,5 times, Their
structure vas anatomic,

The stomach, intestines, and the pancreas did not show any sig-
nificant reatures,

The teaticles vere about 1/3 smller than under normal conditioms,
and their anatomic atructure remained the same,

In the lungs we found in most cases a mere venostatic congestiea
of the organ vhich in some cases vas combdined wvith acute vesicular
emraysema, In the case of one guines pig vhich died 11 days after the
iufection almost the entire lower lobe of one side of the lung (right
side) vas infarcted hemorrbagically, Om the contrslateral aide of the
lungs the same guinea pig shoved diffusive interstitial pneumonia,
layer~forming interstitial pneumonia was also registered in the case of
one of the guinea pigs vhich vere killed nine days after the infeetien,

The hears vas eanlarged approximately 1,5 times as compared t¢ {ite
nerml sise, The muscles of the chamber part did set ahow say striking
inerease of thicimess, The myocardium had a tattered consistency.

The brain, breia membranes, and the bone marrev did net shev any
stiriking changes,
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Table 8, Rectal temperature and body weight of a guines pig
vhieh hag been infected intraperitoneally by a carrier of Q Lever,
Kay 40 table 83 a « Nwaber of days after infection, b « Veight, ¢ =
Imoeulation. 4 -~ Killing of the animal.

o) Fathohistological Pindings

eun, «= In the first days after infection the peritonewm
ocentained a modest amount of thin clear exudate, Ve could demonstrate
the presence of Coxiellae in coatings of exudate, They were found ia
large vacuolized cells, A% the peak of the disease the peritoneum d4id
2ot shov any pathohistological changes,

8 == Splesus of guinea pigs of this group gave a similer
~ histelogicel pieture as the spleens of the guinea pigs of the weviows
 group (See 2age 41 [ot the original, 39 of the translation, of tnnl.])o
Blue=yellov soating of the apleen corresponded in a microscopie plom
~ %o o thick fidbrinous netvork containing plasmatic cells, lemcvaydtes, amu
: »wmomx colle, Ia the oyes of 4de fibrinous metwork there was alse
s smell sumber of Wc. :

4 : " ' the
poun\ group of guines ptgc shoved the same changes as group of

puc vhich have been infeoted intratcsticularly (See pages 4142
of the original, 38  of the trasslation, of transl, Do

Jegtes, - In the testieles of all ihe guinea pige there was |
'»M.mmamcpmmmum:“e
unmmmuw.
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Jimne, —= The rain fenture of tho histological finding on the
lungs was venostagis with venostatic catarrh of the alveolae and
occasional small venostetic blecding, In some puine: pipa venostasis
vas acconpranied by acute vesicular emphysema, Occasionnlly in some cases
there were circumscribed srall atelectases of the lunzs, These appeared
rarely, In two ruinea pirs (one of them was killed nine days after the
infcction, the scecond died spontaneously 11 diys after the infection)
there apneared interstitial Q-fever pnecumonia with the formation of
typrical larpe vacuolized histiocytes with positive Coxiellae (for a
description of Q-fever pnoumonia, see pasos 35=36 [of the original, 31-33
of the translation, cf. transl.]s. In one of these cases (this refers
‘o the pguinoca pig which died 11 days after the infection) wve found im
addition a hemorrhagic infarct from thrombosis of a branch of a.
pulmonalis. Tho infarct affected the luass on the opposite side as in
the czse of pneumonia, The thrombus was by its composition a mixed
thrombus with clear regressive changes on the fibrin and on the cellular

elenments,

Mvoeardivm, «= In mvocardium there was a cloudy swelling and in
some animnls also a general thin infiltration of the interstium by
lymphocytes, monocytes, and plasmatic cells,

Prain, == No pathochistological changes were found in the brainm,

Bone marrov, == The histological picture of the bone marrov was
normal,

d) Presence of Coxiellae in Histological Sections

The presenco of Coxiellae was demonstrated in histologiesl
sections in the apleen, in abdominal lymphatic glands, in the liver, im
the suprarenal glands, and in the two animals which also suffered froa
deposit=forming Q=fever pneunonia they wvers also found in the lungs,
The apposrance of Coxiellae was related to the appearance of large
vacuolizod cells as ve described them on page 43 [of the origimal, 41
of the translation, of. transl.]. In the peritoneal exudate the
presence of Coxiellae vas demonstrated only in the ease of the guinee
pigvhioh vas killed three days after the infection., later om after the
infection it vas not possible %o find Coxiellee in the peritenswm any-
aore, .

o) Results of Auxiliary Examinations

The spleens of the guinea pigs vers basteriologically sterile,
Vo did not isolate the carrier of the disease in this greup of animals,

The results of ibe reaction of the combination of the eemplemesnd

vith o specific antigen corresponded to the results of this resstien in
the twe previous groups of animsls. The firs: antidedies (in titer 1:16)

e 43 .
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apnroared eisht-nine days after the infection., In the following days the
‘iters of the antibodies increcsed rapidly and reached high values (11128
and more), in the same wny as in the preceding two groups of onimais,
Table 9 illustrates the level of the complement of the binding antibodies
in this grcup of animals,
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Table 9, Complement of binding antibodies in the blood serum of
guinea pigs afier iutraperitoneal infection.

Key to table 9t a = Sampling of blood after the indicated number ¢f days
from the infectiont 8 days, 10, days, etc, b = Titer of antibodies.
¢ = Total,

Pindings in Guinea Pigs Infected Intramusculu:!x

a) Records of the Course of the Disease

During the first two days after the infectior the guinea pigs did
not show any morbid symptoms, On the third-fourth day the guinea pigs
ceasad to accept the usual portion of food, Starting on the fifth day
from the infection the animals cowered, their fur bristled, and they
preased their bodies against the wall of the glass container. Om the
seventh day the animals were exhausted, they found it difficult to
breathe, and frequently they remained almost motionless, The disease
culminated on the ninth-tenth day. ‘

Table 10 gives an example of the temperature curve during the
course of the disease,
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Table 10, Roctal temporature and body veight of a guinea pig
after intramuscular infection
Key to table 10: & = Number of days after the infection. b - Weight,
¢ - Inoculation, d = Killing of the maimal.

Two guinea pigs which died spontaneocusly (one died 11 days after
the infeetion and the other 36 days) did not shov any pathological
symptoms which would be reflected in their behavier at the time when
exitus occurred. The death occurred vhen they were seemingly entirely
heelthy, suddenly, The body temperature of these animals was normal at
the time when exitus occurred.

b) Microscopic Findings During Dissection

At the peak of the sickness, i.e. nine-ten days aftor the in-
fection, we did not find any changes which would be microscopically
visible at the point of injection, Oun the side where the animals were
inoculated the regional lymphatic glands increased significantly during
the sickness. Tha sploen was enlargod as a rule about five times at the
peak of the sickness, while the heart was enlarged about 1,5 times, The
organs of the abdominal cavity showed microscopically only symptoms of
parenchymatous degeneration or a slight degree of degeneration of the
fatty tissue, In the great majority of thc snimals the lungs did not
show any conspicuous features, In one case we¢ found pneumcnic infil-
trates in the lungs (in the case of a guinea pig vhich wvas killed ten days
after the infection). It was a deposit-forming interstitial juneumcnis,

Description of Individual Organs

Ilial lymphatic glands on the side where the snimals were in-
oculated were enlarged several times, but their anatomic structure re~
mained the same, Mesenterial glands were also enlarged,
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The splecn, which was enlarged approximately five times, retained
the same stiructure., Its color was dark blue-violet on the surface as well
a8 on the secticn, Maltighi's corpuscles were generally pushed in the back-
ground by the hyperplastic red pulp, We could not scrape the pulp from
the surface of the seciion by the blunt side of a knife. The consistency
of the orpgan was soft elastic,

The liver and tho kidneys had a duil shern and & slightly viclet
sprinkle of color. In some animals these organs had a touch of yellow
coloring,.

The suprarenal glands were generally little enlarged, their color
wvas ocher-yellow, the struoture was anatonic,

The stomach, intestines, and the pancreas did mot show any changes
wvhich could be determined microscopically.

The heart was enlarged approximately 1,5 times at the peak of the
sickness, Its muscles were not thickened, or the thickening was rather
slight, The myocardium had a tattered consistency.

The lungas did not show any pathological changes or showed only
symptoms of venostasis, Omly in one guinea pig did we find blue-red
pneumonic infiltrates (in the case of the guinea pig vhich was killed
ten days after the infection). The infiltrates were deposited parshilarly,
They formed protuberancesand continued to reach deeper parts of the
pulmonar parenchyms The microscopic picture of pmeum.aias correspouded
fully to the description of pneumonia given in the group of enimals which
have been inrected intranasally (See page 34 [ot the original,30-31 of the
translation, of, transl,]).

The brain, brain membranes, and the brain marrov did not shov any
signifticant features,

¢) Pathohistological Pindings

Place of injection (figures 25+27), == Pneumonic infiltrate
was found between sheaves of muscular fibers. The infiltrate was
characterized by the presence of large vacuolized histiocytes with
positive Coxiellae., The pneumonic infiltrate consisted o lymphooytes,
plasmatic cells, monocytes, and to a smaller extent of leucocytes. At
the place of inflammation the muscular elements disappeared, The extend
of the inflammation was small, The inflammatory layer had mieroscopie
dimensions,

Spleen, ~— In the apleen of the guinea pigs of this group we
found the same pathohistological changes as in the spleen of the guines
pigs vhich have been infected intratestioulariy or intraperitoneally
(See page 41 [of the original, 39 of the translation, of, transl,]).

In contrast to the guinea pigs which have been infected intraperitoneally,
ve did not observe any fibrinous coating on the spleen in this group of
anisals, . 48 =




In ilial lymphatic glands, in the liver, and in the kidneys we
found the same pothohisteological changes as in the guinea pigs of the
preceding two groups (Sece pagos 41=42 and 46 [of the original, 39-40 snd
44 of the translaiion, cf. transl,])e

Suprarcnal glends showed basically changes which correspond +o
the descripiions given on page 42 %0 of tho translation]. In one of the
guinea pigs which died spontancously, nemely in the one which died 18
days after the infection, we found a large bleeding spoet in the skin of
the suprarenal gland. The center of {the homatoma was autolyzed,

Testes, «= In the testicles of all the puinea pigs there was
tomporary atrophy of the orzan and spervatocytogenesis was reduced to
the point of complete disappearance,

Junrs, «= In the lungs there wns venostasis and venostatic
catarrh of the alveolae, In somo cases we observed a genorally diacreet
catarrhal endobronchitis, In the guinea pig which died aspontanecusly
ten days after the infection and which suffered from interstitial
pneumonia, a histolosic¢al exemination showed that it was Q-fever pneumonia,
a description of which is given on pages 35-36 f31-33 of the translution].

Mvocardium, «= The histolorical finding agreed fully with the find-
ings in the previous groups of animals. We were dealing with parenchymatcus
degeneration of the myocardium and thin infiltration of the stroma by
lymphocytes, monocytes, and plasmasic cells, The sxtent of the infiltra-
tion of the myocardium never reached such an intenszity that we could
qualify the finding as myocarditis,

The brain and the bone marrow did not show any changes wvhich eould
be determined bistologically.
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Table 11, Complement=binding antibodies in blood serum of guines
pigs which have been infected intramuscularly,
Key to table 113 & = Sampling of blood after the given number of days from
the infection, b = Titer of antibodzan. ¢ = Total,
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d) Presence of Coxiellae in Histological Soctions

The presence of Coxiellae was demonstrcted in histological
sections in the pneumonic infiltrate which wi s formed at the point of
injection, in regional lymphatic glands ( ilial and mesenterial glands),
in the liver, suprarenal glands, in the spleen, and in the case ol the
snimal vhich suffered from deposit-forming Q-tever pmeumonia also in
the lungs and in regional tracheobronchial lymphatic glands, The ex-
istence of Coxiealle was related to the existence of large vacuolized
cells in the same way as wel deacribed it on page 43 (41 of the trans-
lationJ.

o) Results of Auxiliary Examinations

The samples takoen from tho spleens of the guinea pigs of this
group were bacteriologically sterile, We did rot isolate the carrier
of the disesas in this group of asnimals, :

The results of the examinations of the level of specifioc
complement-binding antibodies were the same as in the previous groups
of animals (compare table 11 with tables 4, 7, and 9).

Pindinss in Guinea Pigs Which Have Been Infected Subcutaneously

s) Records of the Course cf the Sickness and Pathological-Anatomic
Pindings °

Most of the guinea pigs of this group showed from the cliniecal
snd anatomic point of view the same picture as the group of guinea pigs
vhick have been infected intramuscularly. The difference was in the faet
that while in the group of guinea pigs which have been infected intra=
muscularly the Q-fever inflammetory infilirate was formed in the muscles,
in the group of guinea pigs vhich have been infected subcutaneously the
infiltrate was formed in the subocutis, The findings on large parenchyms
were generally the same in these i{wo groups of animsls, The only ex-
ceptions were the two guinea pigs which were infectied subcutaneously and
vhich died spontaneously 14 days after the infection, Indeed, in these
animals we found heavy diffusive interstitial myocarditis. The inflam-
mation in the myocardium was of a nonspecific nature., Wherever it
appeared the contractile elementa of the myocardium showed degenerstive
danage to the point of destruction,

b) Presence of Coxiellae in listological Seotions

The presence of Coxiellaoc was demonstrated in histological sections
in the inflammatory infiltrate at the poind of the injection, in regional
lymphatis glands, in abdominal lymphatic glands, in the spleen, kidneys,
and in the suprarenal glands, The appearance of the Coxiellae was related
40 the appearance of large vacuolised cells in the same way as ve deo=
soribed it in the previous chapter.
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¢) Results of Auxilinry Examinations

The spleens of the guinea pigs of this group were bacteriologicslly
storile. In some cascs we isolntcd the carrier from the spleen, The re~
sults of the isolation were positive,

Reaction of the combination of the complement with a specifie
antigen (table 12) gave tho same rosults in this group of animals es in
the previous groups (compare tables 4, 7, 9, 11, and 12),

-
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od infekcie - 7 ——{ Spolu
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8 dnf ] - 1 - - - - - 9
10 dns 2 -~ 2 3 2 - - - 9
12 dnf - 1 1 3 1 - - - 9
14 dni - - 1 4 3 1 -— —_ 9
21 dni - - — 2 3 1 — 1 7
28 dnt - -_ - 2 2 -— 2 1 7
35 dn! - - - 1 4 1 - 1 7
42 dni — —_ -_ 2 2 1 -— - -]
49 dni - -— 1 2 1 1 - - ]
77 dni - - 2 — 2 1 - - 5
91 dnt — — - 1 2 — — - 3
105 dnt — -— — - 2 - - - 2
175 dnl — —-— 1 - 1 - -— -— ]

Table 12, Complement~-binding antibodies in the blood serum of
guinea pigcs which have been infected subcutaneously.
Key to table 12: a « Sampling of blood after the given number of days
from the infection., b = Titer of antibodies, ¢ ~ Total,




DISCUSSION

The purpose of this chapter is to discuss and evaluate the findings
from our own experimcntal material, to compare our own findings with the
findings of other authors, and finally to use the results of the experi-
ments in solving current problems of morphology and pathogenesis of the
Q fever in man.

Evaluation of Experimental Results

Q-fever infection, regardless how it was brought about, always
resulted in our guinea pigs in the specific infection ailment, i.e.
Q fever., From the pathological-anatomic point of view the Q fever was
characterized by specific and nonspecific changes. As a specific morphole-
ogical manifestation of Q-fever infection we consider the Q-fever inflamma-
tion which took place in various organs of the diseased guinea pigs,
depending on the way of infection we used and on the method of spreading of
the disease in the body of the infected animals. As nonspecific morphol.
ogical manifestations of Q fever we consider dystrophic changes, circula-
tory disturbances, etce Compensatory processes together with the healing
processes were related partiy to specific and partly to nonspecific mani-
festations of Q fever.

Specific Morphological Manifestacloh of Q-Fever Infection: Q-Fever Inflamma-
tion ’

A Q-fever inflammation which we observed in all experimental mate-
rial in various organs of the infected guinea pigs (in lungs, testes,
liver, suprarenal glands, spleen, and in the lymphatic gland), is an ine
flammation of nonulcerous organs with diffusion interstitial propagation,
In pathomorphology this type of inflammation is designated usually as in-
flammation of the interstitial membrane, Vith regard to celiular elements,
the inflammation was characterized by large vacuolized cells of a reticulo-
endothelial origin which contained microcolonies of Coxiellae in their
cytoplasm, These were cells which were formed both from mobile elements of
RES (more specifically from histiocytes and monocytas) as well as from
fixed cells of RES (reticular cells of the pulp of the spleen and lymphoidal
tissue, from ondothelial cells of the spleen sinuous sinuses or cap-
illaries of the liver, etc). The size of these colls varied in sections
made of paraffin blocks within the limits of 20-45 ims Occasionally we
found also glant forms reaching a diameter of as much as 50 »m. However,
these glant forms were an exception rather than a rule. At tho peak of the
infection most of the vacuolised cells had a diameter of about 25-30 Am.

From the pathological-anatomic point of view large vacuolised cells
of the Q-fever inflammation are elements of RES, the vacuolae of which
have degenerated as a result of the parasitisa of Coxiellae in their cyto-
plasm, A reaction to fat (by using scarlet red) and to mucus (by thionium
and mucicarmine) gave negative results in the case of these cells. The
Hale-Miler reaction, which is used for a histochemical proof of aeid
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mucopolysachartdes, was negative) (Note ¥: We express our thanks to comrade
Re Kodousek, kD, assistant specialist of the Institute for Pathological
Anatomy of the Faculty of Mcdicl&e of Palacky University in Olomouc, for
making and evaluating the Hale-Muller recaction).

The formation of vacuolae in the cytoplasm of RES cells was related
in our experiment to the functional activities of Coxiellae. Multiple small
intracytoplasmatic vacuolae were formed in the cytoplasm of RES c¢ells which
were penetrated by Coxiellae, These vacuolae kept increasing in volume and
fused together to form larger units. The nuclel of the affected cells were
coming to the periphcry and gradually died off. As & result of the growth
of the vacuolae the RES cells became round and gradually reached giant
dinensions, During the peak stage the vacuolized cells exceeded by their
size many times the dimensions of reticular cells which remained intact.

The process of enlargement of the vacuolae continued hand in hand with an
intensive multiplication of Coxlellae located inside of the vacuolae.

While small vacuolae were filled with Coxicllae, in the large vacuolae the
parasite was found only in peripheral portions where it was in dire¢t con-
tact with the cellular cytoplasms In the final stage, when the cellular
cytoplasm was rcpresented only by one or several giant vacuclae and when the
nucleus which undervent regressive changes was pushed to the periphery, the
thinned cellular membrane burst, The Coxiellae which were washed out in

the process into extracellular areas reached new elements of RES and the
process was repeated,

As we can see, in our material the morphology of large vacuolised
cells of a Q~feve: inflammation was directly related to the functional
phenomena of the intracellular parasite which penetrated in the cytoplasm
of RES cells vhere it multiplied. The affected cells which changed
morphologically during the intracellular parasitism of the Coxiellae,
received the principal credit for the special characteristics of the
histological picture of a Q=-fever inflammation,

Small-vacuolized elements of RES (with microcolonies of Coxiellae
in the cytoplasm) cannot be diagnosed as easily as phagocytes with large
vacuolae when we use colors for survey purposes., Indeed, in colored
preparations cells with degenerated fatty tissue can be interpreted
erroneously as small vacuolized phagocytes of RES, for example cells of
alveolar epithelium « when the inflammation takes place in the lungs =,
and the same applies to degenerated cells of other epithelial tissues -
waen the inflammation is located elsewhere. From the point of view of
differential diagnosis it is also important to distinguish vacuwlised
phagocytes from degenerated plasmatic culls.

When we evaluate the intracellular parasitisn of the Coxiellae in
RES cells, we cannot base our considerations exclusively on the phago-
cytary activity of the RES elements and explain the presence of Coxiellae
in the cytoplasm of RES elements only by increased phagocytosis of RIS
cells, Ve must assune that in the case of Coxiellae the parasite has a
certain affinity to cells of reticulo-endothelial origin. Indeed, as we
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know, in addition to RES elements other body cells also have increased capac-
ity of phagocytosis, for example leucocytes, but we never found Coxiellae

in thefr cytoplasm, In our material Coxiellae were found exclusively in
cells of reticulo-cndothelial origin and temporarily outside of the cells
vhen the vacuolae burst, as we mentioned it before,

Large vacuolized cells which we observed in our guinea pigs at the
peak of the Qefever inflammation were found by almost all authors who
studied the morphology of Q fever, regardless whether they dealt with the
Q fever of human buings or animals, However, the nomenclature of the
cellular elements described above is not uniform. Some authors base their
descripticn exclusively on the morphology of the described cells (Lillle
/31/ calls them "large polygonal epitheloid cellsa", Findlay /19/ and
Perrin /47/ called them "large mononuclear cells"). Other authors named
these cells on the basis of their function ("vacuolized macrophages" of
Beneke /3/ and Whittick /73/). The third group of authors base their
nomenclature on the histiogenesis of these cells (Bienengriiber /29/ calls
"large vacuolized cells of histiogenic origin®, Germer /22/ calls them
"large mononuclear cells of histiogenic origin", Vagileva and associates
/68/ talk directly sbout "histiocytes" and "macrophages") (See Note ™).

(Note *: Added during proofreading, - When we delivered the manu-
soript for printing we received separately a study by Giroud and Gaillard
/23a/. These authors studied the morphology of Coxiellae in preparations
in the form of spreads prepared from the spleen of guinea pigs vhich were
infected intraperitoneally. With regard to the vacuolized cells which
contained Coxiellae in their cytoplasm, they thought correctly that they
were all kinds of types of RES elements, stacting with the large reticular
cell and ending with the mobile histliocyte and monocyte).

The inflammatory infiltrate in a Qe-fever inflamsation consisted
postly of lymphocytes and plasmatic cells in our animals, Ve found an
increased number of leucocytes in a Q-fever inflammation only in two time
intervals, The first time during the period of expansion of pathologicale
anatomic changes, the second time during the pericd of lysis of the
inflammation exudate. At the peak of the inflammation we found practically
no leucocytes. '

It iz likely that leucocytes take part i{n a Q-fever inflammation
only to the extent to which the inflammation involves an intensification
of resorption processes. According to this concept which wvas formulated by
Germer (22), the presence of leucocytes is not an snswer of the maco-
organisa to antigenic irritation by the Coxieliae, but is its reaction to
vegressive changes which take place in the cells or tissues. At the
beginning of the inflammatory process, wvhen the body cells degensrate or
become necrotic under the influence of Coxieliae, the leucocytic infiltrate
is clearly visible. Later on, when the cellular elements of the tissue
(primarily RES cells) resist the effects of the Coxiellae and do not becomo
necrotic as a result of their toxic irritation, but on the eontrary
proliferate, the leucocytes dissppear from the inflammatory imfiltrate,
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Leucocytes multiply arain during the period of lysis. The presence of
leucoeytes is conditioncd by repeated intensification of the resorption
processces, We can deduce from the concept described above that the intensity
of the lcucocytary infiltrate is actually an indirect index of the degree of
regressive changes which take place in the tissue that has been effected

by a Q-fever inflammation,

The striking intensity of the leucocytary infilltrate of the inflamma-
tion indicated that in our material we were confronted with a complication
of the Q fever by another discase or pathological condition (Note *: This
refers to material which has not been published yet and was not included in
this study). In most cases it was a secondary bacterial infection vwhich led
frequently to the formation of microabscesscs of the lungs when they com-
plicated a Q-fever pncumonia. We also encountered in our work a case of
coincldence of Q fever with tuberculosis. In this case again the leucocytary
infiltrate of the inflammation was strikingly intensive,

The aftercffects of the recovery from a Q-fever inflammation varied
in different organs of our guineca pigs. While Gefever orchitis led to a
complete destruction of the semen-forming canals of the testes, a Q-fever
inflammation of the spleen did not leave practically any permanent aftere
effcets, During a Q-fever pneuronia layers of substantial emphysema were
formed in the lungs. The emphysema represented a permanent attereffect of
a Q-fever pneumonia,

The healing of the inflammation was not accompanied by any striking
scarification in the case of our animals. It seems that the reason for it
was that fibrin and leucocytes were lacking in the Q-fever exudate, and as
we know fibrin and leucocytes stimulate fermentatively the process of
scarification,

Inflammation caused by Coxiella burnet! looks to & great extent like
an inflamation caused by Rickettzia prowazeki and other Rickettsias,
Unfortunately, the anatomical material dealing with these diseases was not
accessible for us. On ti.e basis of our studies of the literature we came
to the conclusion on this subject that a Q-fever inflammation provides a
characteristic picture precisely because of the existence of large vacuole
ized RES phagocytes to such an extent that in a typical case there is no
possibility that it could be mistaken for inflammations caused by Rickette
sia. But of course a histological diagnosis of a developing inflammation
and an inflammation which was discovered in its retreating process ocan
sncounter considerable difficulties, ‘
Nonspecific Morphological Manifescations of Q-Fever Infection in a

Guinea Pig

Nenspecific morphological manifestations of experimental Q fever ia
guinca pigs are disgtrophic changes and circulatory disturbances which are
observed in animals of all groups and are also known in mman pathology.
“hey were parenchymatous degeneration of the fatty tissue and in vare cases’
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also depcncration of the fatty tissue in forms of small drops. This applies
to the liver, suprarcnal glands, myocardium, and to the infectious-toxic
tumor of the splecen which in serious cascs of Q-fever infection was combined
with spocdogenous swelling. An infectious-toxic tumor of the spleen was come~
bined in relatively frequent cascs with specific Q-fever splenitis., Q-fever
inf lammation occurred in thesc cases especially In the red pulp, but quite
frequently also in the white pulp. A combination of splenitis with toxic-
infectious swelling resulted in a serious damage of the reticular apparatus
of the spleen. We found rather frequently diffusion-interstitial myocar-
ditis vhich wvas morphologically nonspecifi¢ during histological examinations
of animals which died during the period of convalescence.

In various organs of infected animals we observed during the course
of Q fever the formation of perivascular inflammatozy infiltrates of the
round cells. The infiltrates varied in intensity from case to case and
occurred particularly in the lungs, less frequently in the liver, myocardium,
suprarenal glands, and kidneys.

We consider the regressive changes in large parenchyms as the result
of the toxic effects of the Coxiellae, and last but not least of the toxiec
infiuence of the products of decomposition of the cells of the tissve
itself, There vas decomposition of the cells {n various organs during all
the forms of axperimental Q fever in guinea pigs.

Some Major Pathological-Anatomic Findings

Vicarious emphysema of the lungs formed during experimental infec-
tions of all the gulnea pigs which becaxe sick as a result of Q-fever
pneumonia. The cmphysema is basically a substantial emphysema and con-
sequently represents a process vhich is irreversidle. The location of the
emphysema vas characteristic. It affected the peripheral portions of the
lobules of the lungs regardless vhether the lobules were located below the
pleurs or inside of the lungs,

We did not find any reports on emphysoma of the lungs in Q fever
either in humar medicine or in pathology of laboratory animals, Kollar
(33) who reports in detail on Q fever as an laternal disease, doss not say
anything in his study about the aftereffects of Q fever in the lungs. Ia
the same way other studies of & clinical or morphological nature do not
deal with the permanent sftereifects of Q fever.

The formation of sudbstantial emphysema in the course of the pulmo-
nary form of experimertal Q fever of guines pigs shovs how serious it s
when the lungs are affected by Q fever in terms of their sudsequent funo-
tional capacity. '

In the course of Q-fever pneumonia we found hyslini¢c sembrances in
the lungs of guinea pigs at the time when the disease began to receds,
lyalinic membrenes appeared in the marginal portions of pneumonic iafil-
trates. Thelr appearsnce indicstes how seriously Q-fever pasumsals affects
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, the respiratory function of the lungs,

A unique finding {n our material was a hematoma in the skin of the
suprarenal glands of a guinca pig which was infected intramuscularly. The
animal died spontancously 18 days after the infection. Arterial thromboses
occurred rclatively often, particularly in the lungs and in the spleen,

The formation of thromboscs was rclated to a considerable extent to the
sloudown of clrculation which ocecurred when the organ began to fail in its
functioning as a result of a degeneration of the damaged m ocardium,

Spreading of the Infection in the Body of Infected Guinea Pigs

When we evaluated the results of our experiment, we made some
findings which pertain to the spreading of the infection in the body of the
infected guinca pigs.

At the place where the carrier penetrated the body (= at the place
of inoculation) there was a specific inflammation in the case of experimene
tal an’mals. The intensity of the inflommation depended not only on the
amount and virulence of the microbes but also and above all on the anstomis
and physiological nature of the organ which has been infected,

The spreading of the infection i{n the body of guinca pigs was
lymphogenous, less frequently hematogenous. The fact that the spreading of
the infection was lymphogenous was indicated by the fact that the infection
affected regularly the regional lymphatic glands. Hematogenous infection
led for example to the deposit-forming Q-fever pneumonia (in the case of
animals wvhich have been infected parenterally), by Q-fever hepatitis,
epinephritis, etc.

On the Question of "Pncumotrophimm*of the Carrier of Q Fever

It has been sald generally that Q fever is a disease vhich usually
affects the lungs. And so many authors talk about Q fever as pneumoricke-
ettsiosis. The view that ¢ fcver was pneunorickettsiosis required that the
carrier of Q fever be attribduted pneumotrophic properties,

Our experimcntal material speaks against pneumotrophisa of the
carrier of Q fever, In our experimont the clinical and anatomic foras of
the disease depended primarily on the wvay of the infection. Only intra-
nasal infection led to the formation of manifest pneumonia in our guines
pigs. VWhen we used another wvay of infection the lungs were affected ounly
in exceptional cases. In positive cases the axtent and intensity of the
changes in the lungs never reached such dimensions as in the csses of
‘infection of the respiratory organs., The seriousness of apneumonic ferms
of Q fever is indicated by the fact that on oocasion the ccurse of the
disease in guinea pigs was lethal, while the lungs were net affested W

pathological changes.
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Opportunities to Utilize Experimental Resuits for Human Pathology

The application of experimental results to human pathology encounters
difficulties, even if we disregard the fact that guinea plgs and people are
biologically different specless The difficulties consist in the fact that
in an experiment we cannot very well maintain all the conditions under
which a disease develops when it starts under natural conditions,

We want to utilize the experimental resuits primarily to clarify the
findings described in cases of Q fever in man which ended in death and to
discuss important pathomorphological changes observed in experiments in-
volving the use of guinea pigs in order to find whether similar changes may
occur in man,

All the avallable publications dealing with pathomgrphology of
Q fever in man were evaluated critically on pages 13-23 /of the original,
6-18 of the translation/. Table 1 contains in a succinct form a survey
of the most important c¢linical and anatomic data of cases of death resulting
from Q fever which have been studied histologically.

Significance of the Way of Infection in Q Fever of Man

The way of infection was important in our experiment with regard to
the formation of a clinical form of the sickness, This finding 1is entirely
in agreement with observations by Blanc_and associates (6) and Tonseca and
associates (20) (See also pages 27-28 [23-24 of the translath§7. The
authors whom we cited showed in their studies rather clearly how important
the way of the infection is fo- the formation of a clinical form of
Q fever. In our material, in the same way as in the experiments of the
authors whom we cited, only the intranasal way of infection resulted in the
formation of a pulmonaryform of Q fever. In cases of subcutaneous or other
parenteral infection the lungs were affected only In rare cases. In posi-
tive cases the extent and intensity of the changes of the lungs never
reached the same dimensions as after infection through the respiratory
organs, Using the results of the studies of the authors whom we cited and
vho experimaented on human beings, and acting on the basis of our own
observations in experiments involving guinea pigs, we are inclined to
accept the view that the way of the infection is éminently important in
Q fever., An infection of the respiratory tract is perticularly dr-gerous,
because it may lead to the formation of a pulmonary form of Q fever which
is the most serious form of Q-fever infection due to the fact that lt has
most serious consequences.

Q-Fever Pneumonia in Man

Table 1 shows that in all the eight cases of death resulting from the
infection of man by Q fever which have been published ao far and in which
the anatomic findings are supported by histological examinations, inflamza-
tory changes were found in the lungs. In all cases we were dealing with
interstitial pneumonia vhich macroscopically did not differ in any way from
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interstitial pncumoniae of a different ctiology. In a histological examina«
tion Q-fever pncumonia save a characteristic morphological picture.

Hovever, pncumonia was not always at its peak at the time when exitus
occurred, In the given material dealing with human pathology Q-fever paeu-
monia was described in the fol.owing stages of development:

l. 0O-fever pnourmonia in the formative stnge, = In the case of Lillie
and associates (39) pncumonia was recorded at the time of the increase of
pathomorphological changese In the histological plecture the authors dealt
with deposit-forming infiltration of the pulmonary tissue by macrophages,
plasmatic cells, and eclcments consisting of round cells, Another striking
feature at that stage was the large proportion of neutrophil leucocytes in
the inflammatory infiltrate as compared to the culminating Q-fever inflamma-
tion in vwhich in contrast the leucocytes occurred in a very small number,

A proof of the prescnce of Coxiellae is not included in the study of the
authors we quote above.

2. Culminatine Q-fever pneumonia. = In the cases of Beneke (3),
Uehlinger (25), and Whittick (73) the authors were dealing mostly with

culminating Q-fever pneumonia. '"Large vacuolized mononuclear macrophages®
constituted striking cellular elements of the inflammatory infiltrate.
They contained Coxiellae in their cytoplasm (Whittick)., In addition to
these cells, lymphocytes and plasmatic cells took part in the formation of
the inflammatory infiltrate. There were many leucocytes present only in
the case of Beneke., However, their presence was justified by bacterial
superinfection which complicated Q fever in that case and was also the
direct cause of death., Whittick alone managed to prove the presence of
Coxiellae in histological sections, undoubtedly because Whittick was the
only person who used the correct color method to represent the Coxiellae
(it was the Wolbach /74/ modification of the Giems method). During that
stage of the disease there occurred in addition to developed pneumonia
fresh deposits of the inflammation which was in the process of formation,
This agrees with the mecthod of the formation and the spreading of inter-
stitial inflammation in general.

3. Q-fever pncumonia in recess. - The cases described by Perrin

(47), Forconi and associates (21), and Tonge and associates (67) dealt with
preumonia in the stagce of i..:ipleul xesolution. Large mononuclear cells
appeared in smaller numbers than at the peak of the discase, while lympho-
cytes and plasmatic cells were present in the inflammatory infiltrate in
the same number as in an insipient inflammation. Hyaline membranes were
found at this stage in the affected lungs (Perrin, Tonge, and associates).
Percsin did not succeed to prove the presence of Coxiellae in histological
sections, In order to prove the presence of the parasite Perrin used an
unsuitable color method. Nelther azur-eosin according to Lillie's recipe
nor the Gram's method used by Perrin are sultable to prove the presence of
Coxiellac in histological sections., There is no doubt that tha reason why
the findings of Coxiellae in histological sections were negative was the
fact that the authors used an inappropriate color method. The use of Giems'
colers does not work vhen we use the standard method of representation.
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With rerard to the vork of Forconi and associates,we do not know whether
the prescnce of Coxicllae was established at all in histological sections,

4, Transition of Q-fever pneumonia to chronical stage. - This is the
case described by Aufdermauer (25). In the histological picture the major
morpholozical change was a chronic interstitial inflammation combined with
the appearance of giant cclls with multiple nuclei. In addition to the
chronic inflamnation there appcared in some places layers of acute inflamma-
tior, the morphological structure of which corresponded to the forming or
culminating Q-fever inflammaticn (which is described in points 1 and 2).
There were practically no leucocytes in the inflammatory infiltrate. The
author does not mention which color method he used for this purpose, It
7ay be that he used an inappropriate color method, as it happened in other
~ag68,

Out of the four stages of Q-fever pneumonia described above, the
first three stages correspond to the normal course and have their analogy
in experimental Q«fever pneumonia of a guinea pig. According to clinical
experience of Pulver (55),any of these three development stages of Q-fever
pneumonia can be cured.

There is no analogical case in our experimental material for the
transition of pneumonia to a chronic stage. Even in human pathology the
case of Aufdermauer is unique, Since it involved a patient who suffered
from chronic Bang disease, it may be that disposition factors and other
conditions of pathological changes of reactivity in the macroorganisa could
play an important role in that case. True, there may have been also
coexistence of Q fcver with some other infection (virus infection 7). We
must emphasize repcatedly that it was a unique case dealing with Q-fever
pneunmonia which reached a chronic stage.

Descriptions of development stages of pneumonia in cases of Q fever
indicate that we are dealing here with a certain constant finding, to be
more specific with special vacuolized cellular elements in which Whittick
managed to prove reliably the presence of Coxiellae. True, there are also
other, less characteristic symptoms of Q-fever pneumonis, such as the
cellular conposition of the inflammatory infiltrate, the appearance of
hyaline membranes in the period of resolution, etc. We must also mention
the fact that pneumonia usually appears in different stages of advanccncnc
in various parts of the lungs, -

Presonce of Hyaline Membranes in the Course of Q-Fever Pnsumonia in Man

Perrin (47) desoribed the appearance of hyaline membranes in the
course of Q-fever pneumonisa in man., In the case which he described the
pneumonia was caught during its receding stage. Perrin's finding is in
hazmony with our experimental observations. Just like Perrin in his studies
of man, we also observed in our experimental animals the presence of hyaline
membranes only at the time vhen Q-fever pneumonia began to recede.
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Changes in Myocardiuq in the Casc of Q Fever in Man

During a Q-~-fever infection of our experimental animals we observed
rather frequently the formation of toxic myccarditis. In view of the fact
that we used a large dose of inoculum. we cannot exclude the possibility
that the changes in the myocardium were caused by the endotoxins contained
in the inoculum. In view of the eardial death which occurred in two cases
of Q fever in man on which the documentation {s available (the cases of
Lillie and associates /39/ and Pulver and assoclates /55/), we have to
consider also the possibility that myocardium may be affected in the course
of Q fever in man, Appropriate cxaminations in this direction are lacking
in the studies made by the authors named above. A clinical study by Wendt
(70) also indicates that myocardium may be affected in the course of
Q fever in man,

Findings In Other QOrgans During Q Fever in Man

In some cases of death caused by Q fever the patient occasionally
showed characteristic changes in the brain, spleen, and testes, Whittick
(73) observed small malatic deposits in the brain. There was a prolifera-
tion of gliomatous cells around these denosits. The author succeeded to
prove macroscopically the presence of Coxicllae in these cells, Perrin
(47) and Whittick (73) described the presence of large mononuclear cells in
the pulp of the spleen., Whittick proved microscopically the presence of
Coxiellae in these cells, Whittick also described Q-fever orchitis,
characterized by the presence of macrophages which contained Coxielliae in
the cytoplasm,

These findings in the spleen and testes in cases of Q-fever infec-
tion of man correspond from the morphulogical point of view fully to the
findings we made on the basls of our own material.

Changes in the central nervous system have no analogy in our experis
mentse We must admit that we did not pay sufficlent attention to the
pathology of the brain in our guinea pigs. The histological examination
consisted only of an informative examination of the brain in one frontal
section, Consequentiy we cannot exclude definitély the possibility that
the brains of our animals were also affected,

Gerstl and associates (23) proved the presence of inflammatory infile
trates in the stroma of the liver in man in cases of icteric form of
Q fever in materials obtained from diagnostic punctures. There were not
many histiocytes in the infiltrates, except for elements of large cells,
It 18 a pity that Gerstl and associates did not try to prove ths presence
of Coxiellae in histologlcal sections. We believe that in puncture biopsy
a proof of the presence of a parasite would contribute to make the diagnosis
more accurate at the time when other examinations do not give unequivocal
results. The case of Tonge and Derrick (67) is a clear proof that the liver
is affected in cases of Q fever, However, it i{s a pity that these authoras
did not manage to prove the presence of Coxiellae in histological sections,
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The Giems color method which the authors used for this purpose glves posi-
tive results only if the mcthod is adjusted purposefully to prove the
presence of Coxiellae, Therefore in the given case we can base our
findings only on the bilological proof of the presence of the parasite,
which was positive.

The suprarcnal glands were not examined histologically in cases of
Q fever of man. In guinea pigs, the Q-fever inflammation took place rather
frequently in that organ.

In the cases of Q fever in man which were subjected to post-mortem
examinations many organs were not examined histologically at all., We must °
valuate very carefully the conclusicns which are arrived at only on the
basis of a macroscopic examination. In no case can we assume that changes
characteristic of Q fever could not occur in organs which do not show
macroscoplc symptoms. Q~fever hepatitis could be diagnosed in our guinea
pigs only by the histological methods During macroscopic examinations we
could not determine whether the liver of our animals was infected by
interstitial Q-fever inflammation. This applies certainly also to regionnl
lymphatic glands, suprarcnal glands, and also to the other organs,.

Clinical studies by Korting (34), Ludwig (40, 41), Wespi (72), and other
authors point out that Q-fever inflammation may affect various organs of
man (Note *: Footnote made during proofreading. = On the subject of Q-fever
infection of the endocardium see the appropriate text added during the
proofreading on pages 22-23 /17-18 of the translation/.

Dystrophic Organic Changes in the Case of Q Fever in Man

Dystrophic organic changes in human corpses subjected to post-mortem
examinations were the same as in guinea pigs. In human bodies there vwas
also parenchymatous degeneration and less frequently a slight degreeo of
degeneration of the fatty tissue of the liver and suprarenal glands,

Causes of Death in Cases of Q Fever of Man

As we know, lethality is low in cases of Q fever. This applies above
all to extrapulmonary forms. Consequently the prognosis of the disease is
generally favorable. Q fever led relatively frequently to death in the case
of our guinea pigs, Perhaps we should look for the reason of the high
lethaiity of Q fever under experimental conditions in the fact that we used
an enormous amount of inoculum which was aidministered to the animals, In
the group of animals which were infected parenterally the decisive element
vas probably the way of the infection itself, particularly when the infec-
tion affected the psritoneum,

Cases of death of human beings due to Q fever involved only elderly
people. In our survey the age of the youngest patient was 41 years
(Csell's case /25/), the oldest patient was 78 years old (Whittick's case
/137)« Vhen we recall that Q fever is a disease which occurs epidemically
and affects all age groups of people, it is obvious that the cause of the
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’ lethal coursc of the discasce are not as a rule the biolozical properties of
the carricr of thc disecase (virulence of the microbe), but above all the
complications - particularly with regard to the cardiovascular system = or
concomitant discases which are mzre £requent in elderly pcople than in
young people and which are obviously important as indicated by the few
deaths discussed on pages 13-23 /6-18 of the translation/ (See Note *).

(Note *: Footnote added during proofreading. - Q-fever endocarditis,
which also is usually lethal, is formed as a rule on the basis of a pre-
existing or at lcast coexisting diseasc of the endocardiums On this sub-
ject sec the footnote on pages 22-23) /17-18 of the translation/.

A clinical study by Moeschlin and associates (42) deals with ocom-
plications of Q fever.

Possible Aftercffects of Q Fever in Man .

So far we have no description of any permanent aftereffects of
Q-fever infection of man., True, in most clinical studies the authors men-
tion that reconvalescence of Q fever was protracted.

In our animals, Q-fever pnecumonia resulted in the formation of
deposits of pulmonary emphysema (See pages 35-36 and 57 /[of the original,
31-33 & 56-57 of the translation/). Emphysema may also occur in the course
of Q-fever pneumonia in man, because Q-fever pneumonia in man represents
from the morphological point of vicw a process analogical to the process
which takes place in a guinea pig (as we mentioned it before).

We know in pathology about the formation of vicarious pulmonary
emphysema in interstitial pneumonias. However, in many cases its signifi-
cance is not evaluated adequately. It 1s frequently forgotten that a
vicarious emphysema is one of the forms of substantial emphysema and
therefore means only an increase of the volume of the lungs (volumen
pulmonum auctum).

Ways of Spreading of Q=Fever Tnfection in Man

Experimental material provides some data which can be used success-
fully to solve the problem of the spreading of the infectious agent in the
body of the attacked macroorganism. In the experimental material we
observed the spreading of the infection by the lymphogenous way (in cases
of pnoumonia the tracheobronchial lymphatic glands were alvways affected,
in cases of orchitis the 1lial 1lymphatic glands were always affected by
the disecase, ete) and by the way of blood. The spreading through blood
was less frequent in the experiments (formation of pulmonary deposits after
intramuscular infection, formation of interstitial Q-fever hepatitis or
epinephritis in the course of Q-fever orchitis, etc). Hematogenous
spreading can be considered as a demonstrated fact in cases of human patients
(Whittick's case /73/), but it is less frequent (in the same way as in
guinea pigs). There are no reliable proofs of lymphogenous spreading of
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the infeetion in human pathology, because the authors of publications did
not pay the necessary attentlion to regional lymphatic glands.

In our experimental material the Q-fever iymphadenitis appeared
macroscopically merely as a hyperplasia of the lymphoid tissue. On the
basis of experimcntal results we can assume that the lymphatic glands are
affected and therefore that the infection also follows the lymphatic way
in human patients.

On the Question of "Pneumotrophisﬂ'of the Carrier of Q Fever on the Basis
of Material Obtained from Human Pathology

We do not find any basis for pneumotrophdsm of the carrier of
Q fever, as it has becn generally claimed, either in human medicine or in
our own experimental materials, An infection of the lungs is not necessarily
a manifestation of Q fever in man. Apncumonic forms of Q fever occur
rather frequently in patients. Therefore it is not appropriate to use the
term of pneumorickettsiosis in in refexgnce to Q fever (See also page 38
Lof the original, 57 of the translation/.

Cellulotrophismof Coxiellae to RES Elements in Man

In our experimental material Coxiellae occurred only intracyto-
plasmatically in RES elements., The Coxiellae were observed extracellularly,
but only temporarily after the vacuolaec had burst. In no case did we
succeed to prove the presence of Coxiellae in the endothelium of the veins,
either in the mesothelium or leucocytes, or in the epithelial cells of
various organs. In the blood, we observed Coxlellae exclusively in mono-
cytes, about which we know that they are derivatives of RES, Because of a
lack of factual material we cannot say whether the conditions are similar
in man. On the baslis of one single case in which the presence of Coxiellae
vas proved in histological sections (this refers to observations by
Whittick /73/), we cannot make conclusions which would be generally valid,
For that reason the question of cytotrophism of Coxiellae with regard to
RES elements in munl must rcaaln uusolved,

Criteria of Pathological-Anatomic Diagnosis of Q Fever in Man

When we summarize the data obtained from world literature and have
to answer the question as to what ways we have at present to make a patho-
morphological diagnosis of Q fever, we can answer the question as follows:
up to now nobody formulated any criteris for pathomorphological diagnosis
of Q fever, and consequently Q fever could not be diagnosed as such only on
the basis of a morphological examination. In our opinion, the reason for
this state of affairs was in the past primarily a lack of suitable color
method by which it would be possible to prove the presence of Coxiellae in
histological material by post-mortom examinations or from bioptic material,
As shown by the studies vhich we referred to before and by our own experi-
ence concerning experimental Q fever in guinea pigs, the appearance of
Coxiellae, specifically their appearance in lungs, lymphatic glands, liver,
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’ suprarcnal glands, and in other organs is related to the appearance of
larze vacuolized cells of reticulocndothelial origin., These cellular
clenents vere described by almost all authors of publications dealing with
cases of death resultine from ¢ fever in man, even though most of them
did not know the relationship of these cells to Q fevere What has been
said above indicates that studies of the fate of Coxiellac in the body of
a macroorzanism involving the use of an experimental model helped to solve
the problem of morpholosy and pathogenesis of Q-fever infection in man,

In diagnosing Q fever the work of a pathologist iIs made difficult by
the fact that Q fever coincides frequently with other discases or patho-
logical conditions., For cxample, if Q fever is complicated by bacterial
superinfection, during a post-mortem examination the complication may give
the impression of being the basic allment and consequently may detract the
attention of the pathologiet from the right direction. Naturally, justified
difficulties may also occur in various cases of histological examinations.

The results of experiments cannot be applied in human medicine
without due care, For example, with regard to Q-fever pneumonla we must
remember that this discase is very frequently complicated by associated
bacterial bronchopncumonia, In the course of Q-fever pneumonia the patient
may also show activation of latent tuberculosis,_etc. We discussed findings )
in other organs of_human beings on pages 61-63 Jof the original,
of the translation/. In a diagnosis of Q fever the determination of
specific morphological changes in distant organs may be valuable diagnosti-
cally, if we manage in this case to find Q-fever inflarmation which is
morphologically specific and contains Coxicllae. By the term distant
organs we mean lymphatic glands, liver, spleen, and suprarenal glands, in
which the Q-fever inflammation usually takes place in a pure form, 1.9, it
is not complicated by secondary bacterial infection which - as we mentioned i
before - makes the diarnosis of Q~fever pncumonia very difficule,

To say it bricfly, the criteria for a pathological-anatomic diagnosis
of Q fever consist in a correct diagnosis of the manifestation of Q fever
which i{s morphologically characteristic, i.e, Q-fever inflammation (Sec
pages 53-56 /of the original, 32=33  of the cranslattq§7.

In spite of the fact that our knowledge of the morphology and pathoe
genesis of Q fover has become to a considerable extent more accurate as &
result of research involving animals, we believe that it would de scill
premature to base a dlagnosis of Q fever today on morphological findings
alone, A diagnosis of Q fever must still be based today on the results of
microblological findings, more specifically on isolation and identification
of the carrie~ of the disease and on serological findings. '

Many professional publications deal with problems of microbiological
diagnsis of Q fever, It is tiue that the problem of microbiologiocal

diagnosis of Q fover is complex, but after all it is a specialised and
highly professional matter. It is not the purpose of s study to anaiyse
sicrobiological diagnosis of Q fever in greater detall., However, we zhould
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recall for purpoescs of reneral information that microblological methods of
examination have teen worked out with regard to the diasnosis of Q fever
to such an extent that it is no problem for a microbiolosist to lsolate the
carrier of the discase in cases which have not been treated. Nor is it a
problem to determinc the level of specific antibodies in cases of patients
wvho fave been treateds On the other hand, in cases where Q fever was treated
- and a pathologist cncounters such cases during his post-mortem examina-
tions - the isolation of the carrier may encounter difficulties, particularly
if the patient was given an antibiotic to which Coxiellac are sensitive, for
example specifically Aurcomycin. A therapeutic measure can make it
impossible to isolate the carrier of the discase, However, this does not
mean that we should not try to isolate it. As to the significance of the
determination of specific antibodies in the diseased patient, we must
remember the important fact that specific antibodies can be usually demon-
straced in low titers as a rule many months and frequently many years after
the patient recovered from Q fever., If a diagnosis of Q fever on a
dissecting tadle was based only on the determination of the antibodies, we
could casily get the wrong idea that the given case was actually a case of
Q fever. The factscould be different, namely that there may have been
Q fever In the past. The patient may have died as a result of some other
discase vhich by coinecidence could appear during the dissection as Q fever,
The absolute level of antibodies is not decisive in a diagnosis of Q fever,
if we make only a single examination. Antibodies show values which may be
considerably different in different cases. That is why in cases of
Q fever we must apply the results of individual examinations in a complex
manner, Morphological tests are very important, but they must be alwvays
confronted with other tests, particularly microbiological tests. When a
pathologist diagnoses Q fever, he must cooperate closely with a micro-
biologist, epidemiologist, and with the clinic. This requirmment is partic~
ularly imperative since we are dealing with s disease vhich has been
diagnosed correctly only in isolated cases on the dissecting table,

CONCLUSIONS

The conclusions which ensus from our own experimental research con-
cerning Q fever are as follows:

1. A characteristic morphological manifestation of experimental
Q fever in a guinea pig is Q-fever inflammation which under different condi-
tions may take place in different organs of the infected animal. Q-fever
inflasmation is a nonsuppurative inflasmation with diffused interstitial
propagation, It provides s characteristic picture only during the peak
stage. VWhen the inflammation forms as well as vhen it subsides, it may
cause diagnostic difficulties. Typical cellular elements of Q-fever :
inflammation are large vacuolised cells of retizuloendothelial origin which
oontain microcolonies of Coxiellas in their cytoplassa. The inflammatory
infiltrate consists mostly of lymphocytes and plasmatic cells., Leucocytes
occur in the infiltrate only on occasion, a striking increase of leucocytes

indicates that there is a complication (for example bacterial infec-
tion). A Q-fever inflammation heals vithout any noticeabdle fiestion,
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2. DNoncharacteristic morpholozical manifestations of experimental
Q fever in a guinca pir arc various scrious forms of dystrophy of parenchy-
matous organs, perivascular inflarmatory inflltrates of round cells, and
disturbances of the circulatory system. These vary from one case to
another,

3. The infection spreads in the body of infected guinea pigs
lymphogenously and hematogenously.

4. The way of the infection is rather important for clinical and
anatomic forms of the discases While in an infection of the respiratory
orzans there occurs as a rule manifestpnecumonia, in other forms of infece
tion the lunsgs are affccted only as an exceptione In positive cases the
extent and intensity of pulmonary changes never reach the dimensions of
those which occur after an infection of the respiratory organs.

5. A massive infection by the carrier of Q fever results in the
case of guinea pigs in a dystrophic damage of the vital organs and conse-
quently as a rule it lcads to death,

6. Experimental Q fcver of a guinca pig provides an analogical
macroscopic and mlcroscopic picture of Q fever in man which we know from
a few casuistic publications in the world literature,

In man, an cvaluation of pathological-anatomic changes is mado
difficult becausc Q fever coincides frequently with other diseases or
pathological conditions.s Therefore, if we know the morphnlogzy of pure
experimental Q fever which occurs in guinca pigs and is not complicated by
anything elsc, vhich takes its course without any concomitant diseases, we
¢an not only understand and cvaluate better the pathomorphological findings
which we observe occasionally and which have beon described by various
authors in cascs of infection of human beings, but we can also solve msore
caslily certain important problems which cannot be solved by using mman
beings, for example the relationship between the way of the infection and
the clinical and anatomic picture of the disease, the influence of massive
infection on the course of the disease, the question of parasitic cytotro-
phism of the Coxiellae, ecte,

If ve knov about Q fever under experimental conditions, we can also
anticipate to some cxtent its complications vhich are likely to occour and
its effects on man, Our most important £inding in this respect was that we
found the relationship between Q-fever pneumonia and the deposit-forming
substantial pumonary cmphysema which in the case of gulnea pigs represents
an aftereffect of Q-fever pneumonia.

SIMMARY
This study i{s a summarisation of the results of more than four yeers

of research concerning the problom of morphology and pathogenesis of
Q fever (Qh). The results are presented in a comprehensive form in such a
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way that the cxperimental data are the basis for the solution of current
preblems concerning Q fever in man, The methodology of experimental
examinations which we used is used routinely in pathomorphology. It con-
sists of a macroscopic and microscopic (histological) examination of the
organs of animals which have been killed in staggered time intervals after
the infection.

We used the so-called “"Herzerling race® of Coxiella burneti
(Derrick) for experimental infecticne. It is a race which was 1solated by
Robbins and associates from one case of death-due to Q fever which occurred
in Italy in 1946,

The experimental material consists altogether of 66 guinea pigs, of
vhich 24 were infected intranasally, 12 intratesticularly, 12 intraperi-
toneally, 10 intramuscularly, and eight subcutancously. The pathological
process was studied in its full dynamics only with regard to the first
group of animals. That is why this group also includes the largest number
of the animalss In thc other four groups we were interested in determining
the pathomorphological changes at the peak of the disease. For that reason
che animals in these four groups were killed almost exclusively at the time
when the disease reached its peak,

The guineapigs in all the groups were subjected to a complete
morphological examination. Macroscopic findings determined during dissec-
tion were supplemented by detailed histological examinations of all the
parenchymatous organs, In order to prove the presence of Coxiellae in
histological sections we used successfully an original color method which
wvas designed by the author. Among auxiliary testing methods we used the
followings bacteriological cultivation for a proof of bacteriological
sterility of organs which were changed pathologically, and reactfion of the
conbination of the complement to prove the presence of specific antibodies
in the blood of the experimental animals., We made an experiment of
blological 1solation at least on one animal from each group.

The results of morphological tests were subjected tc a detailed
analysis, Specific and nonspecific manifestations of the disease are
discussed in separate chapters. The author considers a Q-fever inflamma-
tion as a specific manifestation of infection by Q fever which took place
in various organs of the diseased guinea pigs depending on the way of
infection we used and on the method by which the disease spread in the body
of the Infected animals, We consider as nongpecific morphological manifese
tations of Q fever dystrophic changes, circulatory disturbances, atc.

The Q-fever inflammation which was obsarved and described in various
organs of the infected animals was a nonsuppurative inflammation with
diffused interstitial propagation. It was an inflammation which is
described routinely in pathomorphology as an "interstitial® inflammation.
As to the cellular elements, the inflammation was characterited by large
vacuolized cells of reticuloendothelial origin whici. contained micro-
colonies of Coxiellae in their cytoplasm. They were cells which were
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formed both from the mobile elcments of RES (more specifically from
histiocytes and monocytes) as well as from fixed PES cells (reticular cells
of the pulp of the splecn and lymphoid tissue, endothelial cells of spleen
sinuses, or liver caplllaries, etc).

The formation of vacuolaec in the cytoplasm of RES cells was related
in the experiment to the functional activities of the Coxiellaes, Numsrous
small intracytoplasmatie vacuolae were formed in the cytoplasam of RES cells
in which Coxicllae had penetrated., These vacuolae continued to grow in
volume and fused to form larger units. At the some time the nuclei of the
affccted celis moved to the periphery and gradually disappeared. As a
result of the growth of the vacuolae the RES cells became round and
gradually rcached giant dimensions. In the culminating stage vacuolised
cells exceeded many times by their size the dimensions of reticular cells
which recmained intact. The expansion of the vacuolae was accompanied by
intensive multipiication of Coxiellae which were located intravacuolarly.
While the small vacuolac were almost filled wich Cexiellae, in the large
cells the parasite was found only in peripheral portions where it was in
direct contact with the cellular cytoplasm. In the final stage, vhen the
celiular cytoplasm was represented only by one or few giant vacuolae and
the nucleus which had changed regressively was pushed out to the periphery,
the thinned cellular mcmbrane burst. The Coxiellae wiich were washed out
in the process into extracellular spaces reached new elements of RES, and
the process was repeated.

The nonspecific morphological manifestations of experimenteal
Q fever in gulnea pigs was parenchymatousdegeneration, less frequently
degeneratinn of the fatty tissue of large parenchyms in the form of small
drops, and also infectious-toxic tumor of the spleen and perivagcular in-
flammatory infiltrates of round cells which appeared in various organs of
*he guinea pig.

Degenerative changes were particularly important when they were
localized in the myocardium. Degenerative-toxic myocarditis led in rela-
tively frequent cases to death, Death occurred at the time when the sick
anivals reached the stage of convalescence.

Thromboses of the veins were a relatively frequent f£inding. These
occurred most frequently in the lungs and in the spleen (iliacal veins
were not dissected). The formation of thromboses was related to a conside
erable extent to the slowdown of the circulation which took place when
myocardium, which was damaged by degeneration, began to fail,

The guinea pigs which contracted Q-fover pnéumonia also sufferad
from vicariating pulmonary emphysema during the sickness: The emphysema
was in the nature of a substantial emphysema and consequently roprounm
an irreversible process.

The spreading of the infection in the body of the lntocctd guines
pigs was lymphogenous and hematogenous.
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The question of "pncumotrophism® of the carrier of Q fever is
dealt with in a scparate chapter. The experimental results testify against
the conccept which has been generally preconized concerning the assumed
pneumotrophic properties of the carrier of Q fever. Under the experimental
conditions only those guinea pigs suffered from massive infection of the
lungs which have been infected intranasally. When we used other ways of
infection the lungs as a rule vere not affected at all, In a few cases,
wvhen the lungs were nevertheless affected, the extent and intensity of
pulmonary changes never reached the same dimensions in case of infection
of the respiratory tract.

In the closing chapter the findings obtained from the experiments
are compared with findings concerning human beings, when such findings are
available, Ve find that in the case of guinea pigs the pathological pro-
cess is morphologlically identical with the process in human beings, and for
this reason a guinea pig represents a suitable instrument for experimental
morphological research concerning Q fever. The experimental results are
used to solve current problems of the morphology of Q fevar in man.
Finally, the study prescnts the criteria for a pathological-anatomic
dlagnosis of Q fever obtalned from material subjected to dissection,
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