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g “i T G A58 o7 porzolts, puatiococis is pruesont in animals oo rntralized
inJisoi :.'; il & vidominanos of ai;mstivo 'vr'z..c'“ o Tronspmissablc to ran it tokea
on thiu el Sors ol ca anfection of a typhioad trpo, during which in onurel palfonary

‘c...,_-._......w..a Scv ine Cna 2lweys findg at the booinnins of human epidduiics o sontach
with cnck L..‘.; wde XU wug ecgertially this opidemislogical charactor uiiach alloucd
tho cinaciul ddentafication of thoe diseeso.

Tio cxgerbeontal ra3cecrch talcon up a3 a conacquence of t)u ergat p..ndo..zif' o2

. 1929-1930 roculted in dsomplete rovicion of our knowledge of édiology of psitincosis .

: ‘Tney demonstrated that the agent of this discase was an ultravirus, - '
-y LT X . . . ~

a ‘ ' Chaptor I
[Ratory * b

In 1679, Rittor obsorved at Ulster, in Switzerlend, soven cases in humano of
p*ouma*.ia infactlicns and carrying the diagnostle featuros of pncumonic t.,rp."ua bud
ho notedat that tims thero was roithor pneumonia nor 4yphus in th? regions. Tho
developusat of this epidomic coincided with tho inportation of pax x)ukcets. Theso
amrmals showed ecrtain sizns of sickness after wh‘ch one of them diocd, DRitter (1)
¢stablichod a relationship botwecn the do velop.aantm a human epideomic ird tho aviary
epidemic.ymzzizet, Ho sacrificed anamals which had survided: Earlicr tho bactoriolovical
e‘c.:zir.at:.n oi‘ tho orguns mado by Eberth did not result in posit ive rosults,

-
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B it cauniied

-

Throe yoars lator ks ""nﬂ”"vﬂ*"’mmﬁ"'”m‘“m'm'ﬁcd:""" ¢ngs 7040 facty

wers oaserved ab Comw. A Jow cases wora noted.at leipiis in 1886 and in 1887 at
ZOTi.

Tollsuin tho iuportition of parckests shmb in 1892,an important epldomic
onvanT U Ln “ivi3. In Decembar 1591 two worchanta buous Jht five hundred parclieots
fres liinselomas. fiumwinerm Hal? of those birds cled on the $rip. On thoiw
crrzval an ........ﬁ on thu 3rd of Fobruary 1692 thero viere only aboubt tio hundrod
roccliocts left.  Thoy woro soparatod into two lots hich comsitituiead the two |
pr:-.nc...-:al foct of tho cpideuice The secondary foclswas determinad by the scals of
anfoctod parakcots. Tho first focus ordginated in 22 zx humen casos romg which
trere were sax Cewths;” the sccondthere wore 20cases end € doaths. ur “.....uou (1) *
it vas 2.::';,: ';.x:-al,,' an edpiytoz o)pidemc of infectious mneumonia vhaci: in noi way
resulizd Irom thw discase of parrots transmiticd to man. In tho z\.paru to tas
Council of Fublic lygierc, Dujardine-BSzaumetz (2) considercd tho symptoms showm by
the autiiile wers of an infoctious avipps typo, and dospito tin f'-f'* hal the
parai..s. ouzacd o &z have beon tho cause of the opddemic tlos was culy (n apicaransa,
.Gz .. ii.lubty tho epidamic had spread i froa Xz man to manj hoe =% ciicd a-cortdin
bl 6L Gu &3 in paticnts who had nJvor cozo in contact with +ho responsible

paralicets. o considoring those facis Poter (3) proscnted tho hypothocis sduich wea
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a cose of typhus epidenics with relapses, spontaneously created by parakeets widch

had been oubjcct,od to gonerally unho&it!w conditions—= a faulty interprotation which
underlinas the aviary ori-in.

A soccond epidemic si-ilar to the first appearcd ths noxt year in January 1893,
An inveotizatidn eonductod by Dubles (4), lead him to discard the idoa £0f a comuon
infoctious pneumonia. Es adopted the idea of a spocial infocilous 11lnoss, determinod
by contact with infectod parakootn and shows that tho pnoumonia manifosts itself
'op&phcmmmn, & acuts additlonal complication ncarly always rathor tardy",

Boaumets (5) then rotracted his original opinion and admisy that the
sick pur*kmt nmight be_ths focter of miecuion.
earfl Do ]

The hypothesis of a specinl disease wasiby the discovery made by roch-vd‘ (6)
mado in 1892 of a speciel microba found in the bone marrow of infacted parakceets.
It was ‘a negative grom bacdllus, short and very mobile, The bacteriolosical
om:iﬁtion was concerned vith the dried up winzs of the parakeets waich had died
dur.mgAmems-A'—re’ trip approximately four mohths carlier, This germ was fourd
in all the examincd wincs. It could be cultivatod.fuPathogenic for gz parrots,
the plseon, mico, rabbit and‘also in a lossor dogreo tho guinea pig and the dog.
Tho experimentally started disease in parrots proscnted tho same characteristics of ~2
4+h2 spontanaous yxwirzt illnoss, Nocard concludod that the eptzooTic and tho
rolated human cases wero caugsed by this microorganism,

Threo years later 4n 1396 Gilbert and Foumior(l) during a ncew small epidenic
confirzad tha work done by Nocard in what concorns the prescnce of this bacillus in |
the blood, tho viscere, the intestines, tho bono marrow of the diseascd parrots.
Mawsvor thoy wors unable to find it in mon during the 1llness. Only in ono casec )
were thay able to isolete it in tho blood taken from the heart of a person who had
died of psittacosis (2) . Tmoy also showed that azslutindtion reactions seoorxihricxd
can be obtaimd by havinz the sorum of the discase act on tho bacillrs of MNocard.
However,latar, with now pationts, these vory samec authors (3) were unable to bring
the agzlutinating power of tha sorum into evidonce., Sicard (4) and Nicolle (5)

also obtainsd only nesative results both in the gzrlutinating powers of the fxmdX
Yocard bacillus ;:m ir= material of human origin.

“inile the epidenic foed had noarly conpletely va.nished in Franc%ew ocnes '
appearsd in 1897 in Italy w2, under ths samd conditions following tfo importation

of parakeots. An xubto o2k epideric appgeared in Sermny in 1899, durinz which
letchtcnstarn and Czoplewski (6) invalidated locardiresults and only attached the

valuo of iha'hypothesis of tho relation between ~7'2977 and the human epidemic.
Duraing the followingz years small isolated foci wore sisgnaled in various countriest

In Brasil (2(7) and in the state of New Hampshirs, US, in 1904 (8) in Englandi{li (9)
in ?on..sylva::m ‘Unitos States, in 1917, and azain in Deoiombpcernd9as Great Britain
1921, (Edinbfigrg), in 1926 (Birminsham) and dn 1927 (London). These cmiiwmx epidemics
not numbrous and rot important remain localizsd. A contrast with the great psittacosis

erdenic of 1929-1930, during which one was able to notico very numerous focl in rost
of the Anorican and Zuropean countnios. v

It startcd during July 1929 at Cordoba (Armentine), After the manifestation
of the first casos tho doctors diagnnood it as tha Grippe. One of them Barros
diagnosed it as poittacosis (10) and (11). lhen the true character of illness was
made known the countrits bird merchants rapidly sold their stock Lo forecigmers at very
low prices. Thue impofitation of those animals-whish was at the orimin of tho disease
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which appeered ie Burozs and Dorth Ausricaf. The epditmic was ecpeciallyacutein
Gorzuny, in England and in $he Unites States. The sanitary statistics give tha
folloians nuaberss Gormany, 215 cases (L5 fatal); Unites States 169 cases (33 fatal);
England 125 cesos; Framces:7 in Pards and 13 at the Havroj iodoctk Austria 73 ,
Siitoorland 5; Chachslevakia 63 lolland 9; Demmark 53 Sweden 73 Polanfl 2; Italy 53

Alz:vaz 95 Canada 90 A cortein mumbor of cascs wero also meridonod in Spedin, l
Portu_:al, Cuta, Scn ¥me Selvador, Cuatemale, and tho Hawatdan Islands, '

Nymsgyen
iy e

s¢ of tho amportanze and o the wirlo upreced nature of this epidemic
wWed memersus investijetions widch had ALs Jocl in particular to define ths
set cliolory. DBaducn and his eollzborators (1) tromo—iowriorby £irst doronstrated
2% tho bleod of thv patients sterile in the usual culturc media, inoculated by '
antroseratonsil or even intraruscular means to zebro parrckects,was able t o comrunicate
SSIITIIi a Gisexse transiissable in seriec to these Lirds, They were able to complote

tha sure demsnstration with mateidal filterod and non-filtered coming from discased
PaATTOL3. ‘

L
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Shortly aftor the pudblication of ths two British authors, a note by lsvinthal g
(2) epzcared fa Gormuy which deseribed very small corpuscles found in the residual :
of orzons or orzanic ligquids and to which the cubthor mdtmix contrituted an :
etiolojgtcal significanco. 7Tho discovories made iy Bedson arnd levinthal vere soon
confirzad on all sidasy by Ei=x Krumwiede (3) and his collaborators in tns US who
also were able to transfor tho discase to the white mouso; 4n France, by Secquepec
and Ferraboue (4)s On the other hand Cqles (5) and Iillde (6) rediscovered tka
corpuscles described by levinthal,

During tha years which Tollowed this worldwide epidemic, new cases of psittacosis

khave bcea noted. FHowever, in general, the source of infection was a bird}:': coming
fron ths local source and not imported. : .

Thus in the Umites States, psittacosis wes noted at tho beginning of 1931 at
Brooldym-and during the last three months in ¥ew York and California (7). Ths naxt
year 76 casos with 7 deaths wers noted; and in 1933, fifteen of which 4 were fatal‘(8).
In 1934 ancbzm=ix epidemic described from Pitisburegh during February and March, during
whica 37 people were affocted. : . ’

Ti9 cases were roted in Eagland in 1932 and 3 4n 1933 (1). In the lNetherlands,
§ wooe redogmized ab tho end of 1933 and the boginning of 1934 (2). In Gorpany -
a feu casca were noted at the end of 1931 (3); in 1933 ard 193) soventeen sz=11 '
epideiiss wore apparent; 32 cascs were reported (4). In France, isolated.foci :
were zmnifest in 1933 (5) and in 1933 and 193L4 (6, 7 & 8).

o e — . - D~

. Ia Juno 1934 foll;:w:'.z}g thess_opidemics, the i:err.:nmnt. committee of the ﬁf!'ice
of ‘Anteraational igrziox fnb}icf;wgienco(ﬂ published a report on the measures mooihx
- ==z=zz= which should bo taken in a double w2y -for both prophylaxie and to diagnoso

o

Vo2 siclkness,

5 cpilcaic has takea place since that date; however small foci sprins up from
.. to tizs in roglons more or less distont ( such as that studied by Thalheimer (1)
in Su:18 4n 1937). They were proof of the aluzys danserous possibility of a roccurenco
62 Lns epidexic and of the nocéssity to maintain extremsly strict prophylactic neasures,

]
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Ko will lator seo in the chaptor consecrated to epidexmiology, that the paittacosis
virus is not only found among paittacides; rxciditme numarous othor bdrda misht harboratos
canaries, It was algo discovored that a virus nol quite fidentical to that of paittacocic
bowovor very close and called ornithosis virus was a cause of pigeon disease and dizease
azong dowsatic kons, it was thoro forc laboled ornithosis,
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Tho systematic study of tho characiers of varus of pocittacosis, ornithosis have
allnwed to brinz thea closer to other ‘virus s Onelnom ocarlior thot of vencrfo lymphio-
granulomotoois (X2 diseasos of llicolas and Favre), =X or more recontly identificd §
such as atypical pneumonia, meningopneunonia, and cat pricumonia. 7Those studies have
rosulted in elaboration of a classification of the k wiolc which nllows one to arranss :
these vorious virus in ono sams group and also to arrante special methcds of idenficiation,

PR T

CHAPTER II
Clinical Charactoristics -
I. Humen Diseaso

Tuc clinical picture of psittacosis has principallr been mddicridesigned by
French authors 05 ¢r.: ccnsiquence of the 1892 and 1893 epidemics. As we have ccen

_the werit of havin; consuuured this disease as a quite separatc illness goos to

Dubicf, until then it hed been considered g=zx pnouro-typhus (Ritter), the grippe
(Dujardin-Beaumtz) or-£ob reccuring typhus. - ‘

The description as given ab that time-and during the next fow ycars by Dubief, (1)
Gilbert. and Fournier (2),Dupuy (3), was found entirely oconfirmed by the authors :
who obsesved the epidemic of 1929 and 1930 and particulady Adamy (4), Stutdce and
Scotb (5), Hayer, Gerie and Coist (6). C ;
averane . i
Tho/duration of the period of incubation can bo six to approximatoly £-10 days ‘
(G1lbert and Fournier, Elkeles (7), Enbden and Adamy (8), Herdeschee (9), Karschen- ;
steiner (10).  Suaorter (4 days: case of Hegler (11) oz loanzer(2l days) delaycs have :
benn notedes levy Simpson estimated in zZoneral the period lasts approximately 15 i
days, but may be shortcded to 10 days or lenghtened up to 18 days at tho most. ’ :

Ths sagns of atlack ara no different from the mreat typhoid infection; the
11lness starts with a general . jou A feelinz,of general paing,often fntenze
keadachss, racimalizyj-nausea. Temperaturs rapfdly reaches 39° to 40°. Episteris,
diarraca, 'vo;;t.:}.nz: have been noticed in certain cases, The patients somotimes present
& jopaticcalf “fors rarsly stemsTiTis  or Anzihg, 1 These signks are usually entrenched
vithii a fer hours. lowsver, cases have been noted whefo the discaso picture comes
slowly , progressively, in four to five dzys. ‘

Sfser ’
. Tiio porind of siate is charactericed st of the tims by exhaustion and e:lroms
etz prostration of ‘the patients (Dubief) accompanied by sube

dli:r a1 or continued dolirfua (Gilbort and Fourmier)., During the cntire crisis
\ ericlTthe tam; ercture Lreiing ab approxinately 40 to 410 withoul vory hoavy

g o
. Sumang chaages.  The patlents aro ofton of extrome xmimm-pafpuy (Weltmamn (1) borlie

Joy A%y

eh o..omiatey the profound intoxdicaiison of the orzenism,” "pink blotches® have Leon
Skorvea Ired the geranth to tha fourteenth day Hutchinson, Rowlands and Levy Simpson
(é),:’; in wo davaaof tho . oh.,  covering of the chost, of the abdomin and tho pstients
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Thirst 13 preat. r.ausea and vomiting somotimo continue.
Urination 13 rere ,da.nc, albuminous.
ver observed -

Constipation is usual,
ﬁmther (3) insists on the fact that ho has -

e During tho M4 of the the
b bre gigning crisis there aro no xipm

respitory sim3 oxcopt somotiros a aﬁnega&eria polytnea

(Aujloun and Jude). However on tho vory day following the first symptoms one may ‘ :
obsorve pulmonary signsj thoy comctires show themselves lator, around tho 7th day . - oo
froa tha start (Gilbort and Fournier) , or even towards the 1lth day. The cough

usually coxcs first, but micht bo missing, Certain authors consider it exceptional

(Gunthur). The diseasc presents abundant expactoration; somatimes this 43 lacking.

Curing a somatic examination one finds focl of pulmonary congestion of a transient

type, de.alopim by succossivs thrusts, evolving towards hapatization. 8.
ares NI A 6 o P A NP AL e & £oie m7ioee
"hc nc' al «mordox" 1237007 nopmal egnsosniration. !-.owever, the pulmonary

Fhenoxcnon co?times to dcminato the scone- bec 1use or their int.emity to—anpear. e '
po ok e - ey . & S

Thus the'dnfe:tion x::ay be attribz...cd toa roaction oh the heart. The fover

rises until At reaches 41°, The patient is in a perfect tyrhus stage, with pabpho ¢ AF.0H =
olosy cni tondéinzss ju:zps. Dyszrca becomss extromo and final coda sots in. Death ’
follows in the 2nd or 3rd soptencria., In casese cvolvinzy towards recovory, the :
syaptoxs usually decrease and disappear between the &th and the 10th day. The Lfever

returns to noxalafter gredual decline and lysis, the averaze total curation of the

disease 15 3 weckae Tho convalescenco is.always very longthy.

In addition to the intense and ecute types, all the others have observed
attenvatca forms, berign, in which the fover does not go over 38 or 39 degreas with
Jerorally lisht sizns, without pulmonary affliction. The evolution of these forms

is short and docs rnot last more thran 8 to 10 days. Thoy are mstly observed among
crdldren and young patients.

\

Lo cions
Trno proZnostic of intense types is always nerious./age, formor organic domasas

cro tio wmuin factors An tho acutcress of the digcaso. Howsvor it 13 inossible to proge
nosticta tho ovolution of this disease beyond theso notions, Levy Simpson howover
consacer that a nimaber of pulsations bo].aw 100 is a ‘ravorabh indication,.

" Yortality 4is high. .-!niema (1) counba 22 out of 55 pationts, ie 37, 28 %,
Accorcin to Dupwy, this & was 44, 28 from 1£92 to 1697. During the pandemdc of
1929-30 cortality was bolow 205 miiwkimborories emong a limited series bbserved
ty lovy -Jicpson. coelmmcﬁ\}?’s‘r* R AP, s % .

IX. P.ittacidos natural discase .

ke roriod of incubetion among receptive birds 13 variable. It switches from
2to 5 ¢i's or is prolonged into a fow weeks,
Eogtly rrr1re Y

Tr. «izscase 1a/manifosted by general end disostive sisns, Thé animal bacomes
posirLlc, ilcepy, irmobile, refuses to cat. The fea"hars stickup, the wings droop.
s birs coxls nis caze end featheors with an sbundant mreon o fensive, often bloody
darrncs. in gencral, one observes an ocular nasal catarrh, loss of weight becomes
wre preacunced and death follows in approximately .8 to 9 days. Howsver 21l tho

tses are not fatal; thore arfmany beniom and abortive cascs. If the animal doocs

wt dio 2t tnis tine the diarrhea stops and appotite increcases. Nespiratory difficul-

‘{4es ni-nt appear during the evolution; dyspnea with beztinz of the wings, couths;
‘Iat usually they roaain in tho bacugrour.d.

Tno chronic cases ru3t also be underlined as they are extremely inmportant fron
u epidemiolorical point of viecw in the spread of the illness,
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Chapter IIT
Bgidomiolo.y

Duardnz the 1892-3 épidexic and ths pandemic of 1929-30, tha first human cases
wore in‘ceitactiwviith imported sick parakoots or parrots, Tn:’: sccondary foci ap;carcd
in places where animals from tho orizinal lot had been repartitioned. On tho other

» in the followinz yoars, tho source of infection, was in rcarly all casos,

not from inmported parrots, but from animals raisad in tho country wvhoro the opidemst~
had manifosted itzelf.

. She develo,zent of those bo:inninss 4a o:plainod by tho existanco of vArus
sarriers, thosc boinsz both cured animals, or health carciors, Yeyer ard Bddio(l)
have a3 a matter of fact noted in Czlifernia hus'andries that latont infections

are more frequent thon apparont discase, This fact has been demonstrated in othor
forzs, in South izcrica and Australia,

Tho bosinnanz of infection in exported animals is dus ‘o bad transport conditions,
to chansin; o ciimcto, and to the rumber of Yirds brought into-contacte 14w v 1.

In casas of contazion from sick birds, the discaso if often directly trancmitted,
both throuzh contact-or through bitoc; thore are mzny cases of this tyre of conterion
acong propriestors who foed their parrots from mouth to pouth, The contarton can clso
comd about indircetly, throuzh nasal scerciions and the spittles vhich parrots have
the habit of throwing arcund them, or from their dcfector, urines and feces, This
tyre of indiruct transmission has beon noticed amonjg cubjects who had simply cleaned

-the cazes of sick birds or manipulatod the carzassed of infected anirals,

On the other hand it is certain that psittacosis zmay be given to man throush
the intermediary of apparcntly healtlybirds, virus carrders. Hogler(2) spoeks o2
a small opidexzic which had a healthy parrot as a cause, lons and Kreucha(3) relate
tho case of a parrot who had boen living in a kono for a year and suddenly started
an epidemic, ’

» [Eeuover wo have to insist on ths fact tbat parrots and parckects are not the
oaly faclors in trarsaitiing paitiacocis. Hoge(l) statcs thad all the birds of the
psattocide fexdly may bo actual or poteniizl carriers of pailttacisis; arazons,
Cousls hoaled =2xicans, ;roy african parrots, cackatews, aras, loris, inserarable
parakects and ellsimlar birda. Meyer and Zddie evon found 4ho virus in tho latent
stz2e 1n tho canary{2), Roucakine (3), Sturdce and Scott(h) and Armstrong(5) had
alroady spoizen of human coocs in relation to canaries,

In 1940 on the ono .. .:d, Soles(6) demonstrated that the virus of psittacocis
was tho cauce of South .....ican pireon dizozce, and on the othar hand Pinkerton and
Swork(7) 4n the United Ci.os isolated a virus norpholozically identical to that
of psitiacosis among piscons rosirictod to a diet lacking in thiamings however,
this last.virus while it was ablo to provoke a deadly neningo encephialitis in nice
throuzh. intracorebral inoculatisn was doprived of Foooma pathozonic power wien
inoculated poritozeally. - . ‘ -

t w23 pocsible for Meyer (8,9) and Yeyer, Eddic and Yamanura(10) to tracc ko
ralaticachip with xXclpdiscased pizcons in tho history of certain human psitiacocis
patienl: in tho U, S.. In “ngland, Ardrewes and !1411s(11) discovored the virus among
Lprarontly Lealtiy pigoons, .

Thoss obgervations, confirzed by Sandsl, 1all and Greg{12) and Zichis, Shauzhne
ssy a=d in.23(13), lcd to recoznition of tae oxistenco of a Psittacosis type infection -

— — ;F—l_ oy S "
-
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aong pigeons, an infection whish Yoyer offered to naws #Ornithosish e For, as had
already beon odserved by Coles{l,) an Pinkerton and Swark(15), ths virus isolated
by leyor froz pizoons is not patiiozonic for mice when it 4s injdcted reritoncally,
which alroady indicatod that one was not in the presence of 2 coxpletely identicsal

viruses. Furthur on, in the ckppter on oxperinental study, we will scs a few more
diflcrences.

Tno disease has also been discoversd arong chickenss leyer and Eddie(l’).
‘Tne virus icolated from sick chickens is in every woy similar to that isolated 4in
ths picon; by intremuscular injoction in the chiclcen, it produced e faial discase
Eddio and Franciu(l) siowed by the study of the sorunm by means of tho reaction

of coviation of the coaploment, that turkeys and dozastic ducks WYy in 2 la2rge pro-
portion carcy the virus,

It appoars that tho sick piscons are riore dangerous tran mers ca.rriezé, for they
spread the virus in far greater quantit.cs. It is cnoush to think of the great number

. of people, wio in the country and in parks and public pleces in towns, constantly -

live in tie proximity of chickens, ducks, turkeys and pigeons to roalize the impore
tance of tne problex,

Cacas of contagion from sick to healthy human boings oxist. However they are
very rare(Kerschenstoiner, Gujthur, Aujaleu, cte,).

On the other hand, during the develoyment of an opiderdc onc may observe

a gusceptitilaty of individuals which nothing may explain, On this subject there

is oaly one procise fact, the ago of tho individuals; tho paticnts, are in general,
adults, .

Ona mzy s-up;.ose that arong men, the lack of certain ascots probably dmumireex
favor the dovelo;ezent of infection: infact, ono noted above that Pinkerton and

Schawarl? observod that faulty elementation or a lack of thiamine mey start latent
infections arong pigeons. .

Chapter IV
Experimnetal Study

Ve hava stated, that after a doséription by Docord in-1893 of a gran nez: t%.ga
bacillus, short and very mobile, isolated from the bono marrow of parrots that“died

cf psitiacosis, it was admitted in a general wzy, that this bacillus was the causo of
the diacase, ' ’

Howsver this gora could never be found 4n a person durdng the poriod of infection
The 1930 panderic was the startin-z point of a sories of xtuxiirz experimontal
studics which permitted to discount Focard: conclusions and demonstrate that the dis-
easg was causcd by on ultravirus,

Bedsen, ‘sstern, and Levy Sizpson, ab the begimminz of 1930’:eporbod(l) that they
had gtudicd 12 hucan cased which clinically presented themsolves‘of neving been ine
fectod by psitasosis and 6 parrots in relation with these cases. Their bacteriolosical
research remained negative; they wore noither abdble to isolato a bacteria of the
paloonclla roup bactericlo;ically or serologically; but by employins; the zebra-
Larrcicot as an oxperimental amital, they demonstatcd the prosence of a filterable

_ Tims in the organs of tho parrots and in the raterinl derived fron the human cases

wcitrated blood, serum, or pleural exudcte). Under thece diverce conditions they
Lbtained virus strzins which allowod thom to transplant the disccsa to laboratory
\'u.mla in zorica.
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Receptive Aninals.

- ¥any animals ware receptive. The patholoric aspact is extremely variable.
It depends on the subject and on the msans of entrance of the virus. Horeovor, tho
strains of ornithosis are considerably differeat from the strains of psiitacosis,
in what concerns tho pathogenic streagth.

1. Psittzeides ’ '

Rszsarch on the parrot wes conducted Yy Rivers, Yerry end Sprunt (2). I is
Po33ible to’anfoct these birdeby the dizestive :cans, by the nesal or the intramisculir
manse Tiac discaso develops in various ways after these inoculations; it mizht rezult
in an acuto form in a few days or in a chronic fornm and last a fow months., Tho ani-zis
mght dio suddenly without having given an apprcciable scizn of dissase, The reneral *
rule, howswer, 4s that thoy looo weiphit, fizmpcos their foathers stick up, their feces
becoro liquid and one may observe a nasal secretion durinz ths entire course of the
discase, Tho majority of infected parrots dicd, :

Tho diseasc follows the came lins 4in the case of the parckeets, BaZson and his
collaborators usod the typs lalopsitiacus undulatus or zcbree parakects, for their
first experiments in isolating the virus. "The receptivencas of this is perhaps not
a3 great as that of the pdrrot for Bedason discovered that xitlsstrains of virus
conducied in seriss of the porrekeetf type hzd a tendency to lose thcir virulencs.

Eovevor, thc psittacides moy be cerriers of virus without showinz any sicn
of diesase. Horeover, exporimerting with these birds 4s danserous because of the
contazination, These aifficulties hava resulted in the cholce of other animalc,

2. ¥ho Hen.

Tto domestic hon hus shoum itself receptiva (1), im a lesser degree than the
parakaet. Five to rins cuys aftor inocul-tion the amimal becomes careless, sleepy;
1% refluces focd and otays ain une corner of its caze with clozed eyes with Ats-head and
}:.‘.1 haniing, It =iznt otay this way for a fow daoys emd dio 4n the stato of pronounced

Aoetintione In cortain caces, the hen apperently does not roact to the inosulatiorn,
Lousver its x liver and splocn are virulent.

. 3. Clror roceptivd birds,

4 cancry is recepiive (Slkeles (2)); Sleyer ard Bdéie (3) have demonstrated the
rmecanca of the virus in cancries cppearanz healthny. Levinthal (4 ) had positive
mesulits in transforrinz the virus to the Japansso rice-bitd, - Also receptive are the
fimch, tie bengall, the %alfat (5). :

LI TN

Tho pdgeon , gresnfinch, and linSite appeared rofractary (Bedson).

In connection with thds it 13 irportant to remesber that the pircon {itreplo-
2az doca octo and Streplopeliad ser:torgucta) may spontansoudly be infect-d with
3 zoitiacosis virus originating in zarrois or the jerakeets when in contadt with -
Lace birds in zoclozical zardens (Tc:.:bm:;pr:ﬁ) oireover,Pinkerton and Swank (7)
roticad that tis irmithosic virus causes/ii/if7itis infection with remularity with
tke pi-emn wiile the psiticcosis virus of Li:ins or avairy orizin, experinmentally
i/ 1 anto th..s type of animal, only rarcly cause the aparation of infection
anc only 1-. cases whore viruses hava recently boen isolated.

¥

*
)

(3
.

-

-
t

S~ - =




BRI L SRR g s oy

A TR VL 4 e R RS

Le Mice.

Krxriiede and his collaborators (1) wero the first to publish on the rezeptivity
of mice inoculated Antrapsritoneally with material 4aken from the parakecis. loreover,
thcy dozeonstrated the active agent could be transplanted from rismouse to mouse,
Tnis datz was confirmed and copploted by Cordoa (2), Rive-s ant Berry (3). These
authors inocjlated the virus intracerobrally, and were able to obtain an indefnite
transzission, by inoculatin; from brain to brain.

In the case of introperitonsally inoculated mice, the beginninz of the illness
varics with tho quantity of injected virus &nd the virulenge of the strain. The animal
loses its appetite, loscs wichat, its hair stonds vp, The lapse of time from the
inoculatien to the animals deathd vardes. A croab number ¢f oice died @ithin 48 hours
othors dic off in three wecks. A very sc2ll number i3 cured. .

+

Transmittal in scries is easily obtainzd by intraperitonezl injection of an
exalsion of liver and cpleen., These transmittals in series do not diminish the poras
virulence =z in vhat concerns the parakeets, on the other hand they inczcase 1t in
the case of lhe mouse: Durinz the first transposals the inoculations o 0, 5 cuble
centinmzters of an emulsion of orpans of 107 kills cnimals in 4 to 5 deys and & few

mice in survives, Howevoer, after the fortieth pzssage all the mice die resularly
in L3 hkours.

Ificc show no symptoms of disecss bhe dey after intracercbral inocmlation and even
a few doys later. The firct signs consist of bristling of ihe hairs, hyperexcitability .
Tre aniral doesan't cat anymore. It sPays in a bow with an arched back and head droping
to the ground betwoen the periods of hyporemcitability. One may often obszerve the

aloxy, the mouse turns arcund in circlos, tries to jump and fallx back.,” This is

followed by convulsiva fitc which is ended. The position of deed mice 4s characteristics
the read 1s {retractad®, the back arched, and front leszs are 2izx bent while the back
legs and tail are extended. The death date wvaries with a dilutiond with a virus used

for the inoculation. A dilution of 17 kills xkkiin 40 4> 60 hours; another-at 0, 00001%
in six {0 scven days.

¥oreover, Rivers was adle to isolate the virus, by inoculating intraperitoneslly
tnto tho souse .- from 2 hunzn subject during tanth day of illness. He shove
vhat use this .cthod could bz in tho case of practiczl diasnostical disease (1).:
Inoculaticn of peitiacesis virus 3z in tho mouse through the respiratory orzans used

in chexotherzpoutic experimants by tinuer (2) was cystematically studied by G, Hornus (3)
(L) Tas =333 d1cd 4n two to throo doys followinz intranasal inoculation while under
:rilorofors zncoathciic. The mice arc extreuely ~+--- - durinz the first to sixth

sour preccdin ;o tkair cdeath; respiraticn is chortj often, at tho moment of the aninals
laath, a// L ..cuty ol bleody luthor.y foum appears on tho lips und the nostrils,

WAs MouL. LLamin.u undor the miorosoops, is poor in cellular elements und centains
ad abuniunc. of elomentary typicdl corpuscles,

Bhen th2 virus is diluted, 2 lecseninz of the viruleace by nasal inoculation
®sults, wiaca can be cozpared $o that observed in peritoneal inoculation cases.

Pasgsaze from lung to lung docs not seem to modify the virus: the experimental
Ysease involves in the same way and in ths same dcicils; or coxpletely different.

s a matter of fact, inoculzated cercbrally, they dctor.anod that the appearance of
ioaninco-cncephalitis vhich is deadly, and in every wiy comparcs with the rsittacosis
nrus injccted under the sams circumstances, : '
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Elemontary bodics morgholozically identical may be cbsorved on th .
independent or in intracellular groups. AOn,:;Z other hard, Tnioctod tatosne ther

injocted intraperitoncally
the virus of ornithosis has no pathogenice power whatsoevor as ‘obsoryed by Pinkerton
;nd M (;; (5)5 or a very fooble one as notod by Coles: (6) and Hcyer, Eddis and

5. m Guinca Pig:l.

The zuinez pig i3 ruch less recoptive than mico., Intraporitonegl inoculation
only allows one to obschve a thermic elevation. . (Bedson end Yestern g). However
"this Zever reaction - B T A SV N -

Tempsrature becomeza normal aftar three days. Examination of ‘the liver and the spleen
to study the viruicnce, shows that the virus has mltiplied, however without gbtaining

a
4

r this animal: after the third passage, the virus is zenerélly ¢

Lo g
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lost (Badon 1). _ Py
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ol e [ s e 75T 2 papule
Tha intracutansousfy inosulation prodicee Iup':'to 2 to 8 days/ a pimple of

whach resembles the type of reaction produced by the horpetic virus: there is ncf
forzation of vesicries.On the sole of the paws one may/rédness  and swelling, lesions
which recach their height on the third or fourth day. Passage of this material

to the mouse prove that it 25 an in situ virus pullulation, Bedson rid Western

utilized this roacticn of the skin of the guinea pig as a method of virur standardization,

They lster were able to obtain a iz lesion transmissable An serios from the
guinea pig, by means of mf intratesticular incculation, starting with an erulsion
of mouse spleen virus. The transmittal was cempleted the second or third day of
the inoculation, at tha momont when the téaticular lesion was at its height. However,
the testiculur viras of the suinoa piz was never of &ény great streagth,

. By usiaz the intrazx¥hr-toecerebral manner, Rivers and Berry (3) obtained the
development of a charactoristic disease with nearly all the inoculated animals, .
Very high fever, constant, reaches its maximm at the end of the first week after .
tho inoculation. During this staze of fever, the animals refuse to eat losing weight

and subject to ataxy or convulsive crisis, Eowever, genorally the animals ars

rapidly cured and arc ceaplotely hecalthy two wecks after the inoculation.,. The
psittacosis virus has indefinite propagation possiblities by means of this passing

fron brain to brain in the guinea pig, This passage in series in no way altes tho
virulence of the strain for parzkeets and mice. :

Fortner dnd Pfaffenberz (4) wero hble to stzzt a fatal disease between iz the
fifth and ninth days with strong dosase of virus introduced through the trachea or
the poritoneal. Thoy were able to locats the virus in organs, With small doses
thoy caused chronic pulmonary lesions, without a virus present,

6. Rubbits.

Rivers and Serry (5), (6), Gordon (7) have ‘prbven.the receptiveness of rabbit
to tho psittocosis virus. ; ' .

Gordon working with this animal type caused a high tempo through intracutaneous

| lnoculation, ths tempo reached its maximm of inflarmation from 40 to 60 hours after

injection, roraining swollen durinz two to three days, then vanished, without ever
turning vesiculs, . .
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Following intracerebral inoculation, with anwicerher aviary strain passed
throush mice, Gorion observod in certain cases, an acuto discase accompanied by
paralysis, convulsions, ofton ending in death of the animal from ths second to the
foruth day. Thoy only reacred nesativo results with human virus,

fivers and Zerry deseribed Lho disceasa siven to the rabbit throush intracerebral
inoculaticn as an illness evolvinz towards a cure and transmisscble in series,
Tns virulenca of thls rabbits brain strain, is comiplotoly conserved through the
parakect zad the ncuca, .

Follouinz inoculation in the tracheal of ths mouse virus, these authors (1)
observed sicns of fever and infection. A few animals died. During the autopsy
the lungs presented pnaumonia; the luns cultures remained bacteriologically sterila,

Yo7s recently Fortnor and Pfaffenberz (2)wero mot able to infect the rabbit
by muscular means. Thoy caused pulronary lesions by means of the trachea, but the
apimal rcmained outwardly in good,hoidlth,

7. ¥onkcya.

Y-cacues monkeys of the typo rhosus macacus inoculated by intratracheal or
throuzh the nestrils, with mousc virus, developed a bacteria frec pnouicn’a. 7This
preuscala resenbies if not completely similar to that obscrved in mon. (Rivers and

Barty 3). :

Intracercbral incculiition of the varus causes monings—cncephalitis vhich As
rot fatcl in tho mucacus, it is accomsanied by no pulmonary manifastations.
is possible
Transmission in series/with monkeys both by means of the trachez, or intra-
cercbrally , Howover the virulence of these strains geems to get lost in both the
case ci tho rorkey and the mousa,

Tas inbramuscular inoculation of the wirus has nof effect. Howover, it one
«ies rzans to repeet the injection, one muy notice max neutralizing entibodies in
fe ceruz, and tho animals inoculated in this way later resist to inoculation trhough
tns toacicae (Seo later chapter dealing with irmunity).

Chapter V
‘ Patholozical fnatoxy
1. anztomo-Patholozic lesions

In lian,
of who
At autopsy/tho subjects/died from psittacosis one always finds lesions of
inflazaztory state of tne lungs which is characteristic. Tho pulmonary lesions
do nol rescable in effoct those whach you find ih pricumontia or usual bronchial
preunoniss, 7Thoy are more liko those found in influcnza cases (Oberndorfer (1)).
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In general, cne finds pnouzonia accompanied by rmco-purulonte bronchitis

(Turnbull, Oberndorfor, Bogler). However Siesmmd
lesions without altsrations of the bronchifiZd., ~

J;t in msrous cases, incision provos that thore is pus in the bronchi
(Oberrs :rfor) and if duriny the microscopic examineticn one finds under flamatory
bronchisctasis at the level of tho 7-... .+t of the broncht, it would scem we
mst condider the pulmonary lesions as riot being resultant from thoir alteration
of the bronchioli (Wilson 4). This ruco pusulente bronchitis with tha prescnce

of pnsumo-bactseria mist bo considerod as a terminal and independent complication
of prneumania (Tubntull 5).

Tho characteristic Jeasion 15 thorefore constitutsd by a vascular hemorrhaging
prsumonia desquarhtive, complication by-a pulmonary thrombose and non microbial.,

Migrosconically it ix preseniod itself under the a:spect of rad deratisation
foci. Sfhugadiidornodbddarminoekk Buring the iixbxtorisdax histological
exazination thu epitholial of the alveoli is the seige of prolifaration and marked
desquamation. The cavitiss Xmxfx: are filled with en exudate which is first serous
then fibrous with lsucocylic infiltrations, lowever, in general the inflammatory
celis ar. not muiercus, these fibrins deposits being ertremsly rich in hematites,
¥oreover, ono muv notace an overmore markod thrombosis of the capillaries and the
pulmonary arteries. Turbull considered this prozressive development of thrombosis
as ths last step in inflammation,

Jroy
Other writers (Oberndorfer, Giese) have described/hepatisition foci with
{fibrinous stvoma and filled vith leucocytes. :

The pleurcus filtratos are not important, However orie may note in numerous .
cases fibrinous deposits on the superfice and slisht hemmorhazing . '

Other than the pleuro-pulmonary lesions a certain derree of digeistion e.nd'
of nervous ecdenie may sometimes exists Herderschee (1)discovered a case of

‘sermorhagic pachyzoninzitis, Howovor, morcoften the nervous system is normal,
.\Sprunt and Zarry (2) had noted small hemorrhages near the blood vessels amd

. 'tagnosed thonm a cerbral puzpura, in relation to the sericusness of. the discase,

".
|
!

‘.lnt. they do not have spacific character,

On tro other hand, nmicroscopic examination of the spleen shows infiltration
of largd cells, The ké&dneys and the liver present a paranchmatic,,

fegzorhagic lesions exdst mainly in the pgrand m—hondek abdominal tract (Tuntull,
arderschec, Oberndorfer).

\

{4 the l{onkcy.

"It 1s intorestinz to compare the pulmonary lesions in human psaittacosis
cascs and in those obsorved among experimentally discased ronicys.

(2) and Giese (3) observed pulmonary
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Ravers and Eerry(3) wore ablo todiscovor the of extension and o
foraation of pulucrary lesions by sacrificing mo:ﬂce;:yat spacific ‘.1::2:-3:13
after iroculation throush the trachea or intranasally. Pnoumonia sets 1n'*neax'-
tho large bronchi, in the arsa of the holium and seom to aspread towards the
perivhery, aleng the alveolar walls, Nesolution foilows the oprosite path.
Juring this evolution ornc muy find a particular combination of paitrmimsiemix: -
varicd pclhological procossess vascular tightening, desquaration of the alveolap

epitl.olium, scrous ooziny, fibrin derosits, hermmorhapges, necrosis of the alveolar

walls, widoning of ths al:eoles by poiynucleurs aud monoruclours,

Tha meninzitis orcephalitis observed in the monkey, after intracercbral

noculatien, 45 yrincipully charactorized ty a mononucleur reaction at the level -

of tho monin.cs.
Peittacides.

Tho lecsions otearved in the .parrot and parrakeet are mainly localized in the -
splee- n and the liver. The organs are hyrortrophicd and often small grayish
noedules cre found cn their surface. ’ . o '

hecording to Mohz(l) ono must nonsider any dead parrot with a spleen larzer
than 3.5 =m and less than 8 to 12 rmm vhich is hypertrorhy caused by simple in-
fectiocns as baing suspect of having liad psittacosis. ‘hen this aplit is from
5 to € m the rarrcts have died of psittacosis. The histologic changes in the
spleen are often wrimrertant; that they can also campletely destiroy the normal
sshitecture, while the rcticulvm remaine intact, . ‘

The characteristic lesion of paittacosis in parrots is found in the area of
the livur: the :mcrossopic exsmination shows numerous zones of nedosy of the
hopatic cella, irremlarly distributed zones, but more numerous at the periphery.
It s a question of the dezenorative process during which thhesdticeytoplasm
because acidornil and granulated and is retracted, whitle the center is charged
with crromatin, and takes on a prknotic aspect and often disappears. . Then coms
leucocytes, mostly mononucleur, which infiltrate the lesion and may observe more

" than lecitary and fibrin deposita. A prolific amount of hepatic colls ‘forms around

 tho necrosed ifosl. At all levels & great amount of Kupffer cells which are

tuzorficd oxist, vacuolized, full of yellowish pigrent, The biliary canals are
dialztsd and somotimes filled with rononucleurs in the neerotic zones, The
esacle axre not changed an a constant way, however they can bs thrombotic,
sneciaily an the cases of small vessels.

<

A

Spreed in the entire hepatic parorchrme, healthy or nccrosed, cne may find
20lls [illed with clementary corivssles about which we will speak lator.
Econd the splenic and hepatic alterations there are in genaral , in the
arca o2 the dipgestive tube, an inflammatory state and sometimes lesions of
herzorrazid enteritis, Pordtonitis is often found, Levinthal(l), Elkeles(2)
have also ceseribed, a pericarditis and pultonary lesions of the pneumonic
type 2t various docrees. This pul onary ailment waw also found by Sacquepeo
and Fersabouc(l)s but it 1s very rare: Dedson, Rivers have nevor mot up with
lt. -

In the rousé. ) BN

Aftcr antraperitoneal inosulctirn, ons finds an abundant poritoneal oozing
aconz these animals, it is slimy containing fibrin flakes. The elementry corpus
clea mey be brouzid out on smoars from this cozing(ses furthur). The liver
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is largzo, f:1able, of yellow color(Charois), full of infarct,

evolution, it presents under mic

and deogenoration of tho hepatac
. polynucleurs and monouytos.,

nearly normal and one

In cascs of acute
roscopical oxamination, infiltrations of fat,

colls, leaving necrose areas, infiltrated with
In cases of slow evolution, tho hepatic cells are
observes only mononucleur masses.

The eplocn is swollem, vory red and friable. The histological lesions consist
of necrose zonos, with leucocyto anfiltrations, in the pulp and lymph follicles.

Mice infected intracorobrally, may present lesions of the same typo, howover
thess are less evident and less conatant, in the area of the liver (2090 and the
spleen(20%). Mainly,

one {inds a menenzito encephalitis charactorized by an
exudate composed of mono and polynucleur cells,

It should be noted, as of now, that the elementary corpussles rmay be found
. easily ir both incisions of organs andsmears from the exudates.

Charactorisic lesions nay be noticed in-tho arsa of the lungs of mico inoculated

nasally, They have espocinlly been studied by G. Hornus(l), whose descrintion
we borrow. - .

The lungs .of mice which have died of pulmonary ppittacosis may present various
mdzsroszopic aspects. The lung often scems normal mainly of mice which have died

procociously; only microscopic examination allows one to separate the elementary *
bodies ard histological lesions. At other times it arpears aasa homozensous

. block of pulmcnary cordensation. But most often,- hepatization of a srayish pink

color is obseri.d, at times filling only a section of a lote, at others £illing
the entire lobo. It'is indeed exceptional that no large regions of mmrackethe

dungs of co foly normal aspects are left, Lastly, and this mainly in cases of
diseasas that evolved very slowly(8 to 10 days), which may he noted after inocu=

lation of dilutions, the lung is of nearly normal aspect, only sceded here and thore
with amll_ grayish transluscent grains. :

You should notice, that whatever the macroscopic aspect, the pulmonary edema = 8
is always of imortance.

Fron a histojatholozical point of view, psittacotic pneumon®a in the mouse
is essontially characterized by a monocytic alveolitis, ¢o which are added in
variable -de ices edemetous and congestive lesions, The congesticn dhich 43 more i
or less imporient, is noted mainly whon illness is papidly evolved, Pulmonary :

. edema is always of importance. The monocytic alveolitis is always clear when the

lesions have evolved rapidly, in 3 to 4 days. But even in this case, and even

moreso if the preumonia is of the slowly evolving type, the rolynucleurs vhich .

-always exist in these lesions, are numerous.”Hecrotic foci appear at tho same

: tire,

The abundance of elemntary- bodies in the arca of alveolitic focA is variable, *

. They are somstimas rare; at other times cn the other hand their abundance is extreme

and the zreat nmajority of cells is filled with corpuscles. Pracytic cells are
always mononuclour elementse. .

Affeztion of the bronchi is inconstant: thoy sometimes contain a varying

‘tumber of collular elsmonts, monocyies and ‘polynucleurs. These leucocytic

zasses parellely with tho more or lass inmportant lesions of the uLronchic
spitheliun,
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G. Hornus discovered normally in all sections of nary )

Mulmo ittacosis
elomentary bodies in the cells of the bronchic epitholium, The pgeoseme of %hese
bodics does not nccessarily irply deep lesions in thase cells,

Tho experiments of G.Hornus were picked up by Rudd and Burnet (2) who
obsorved that by using dilutiops they mggg,zp,e infecting power obtained from h
pulnonary lesions in foci, This foci may wiii:a: be counted ¢linical whach provide
a thod of of finding the firus,

In the rabbit,

Exccnt for lirht mcnmgo-oncephalﬂ?is which is comuon for all the infected 1
anirals (Rivors and Barry), tne principal difforences exdst in lesions of the liver,

found in.107 of the cases in waich consist of degeneration of foci, of necrosis and
and infarctus, -

II. ELEMENTARY CORPUSCIES . X l

The publicatlon by Badson, llestorn and levy Simpson, which domonstrates that 'y
the etioclozical agent.does not bolong to the class of filtrable virus, Lovinthal (1),
L1110 (2) and Coles (1) announced nearly simultancouily that they had observed on
probably - - . colored proparations
of the virulent material, vory small formations at the 1limit of visibility, mostly
intracellular, were also found in a free state in the preparation, Ilaévinthal
consadored them as small bacteria of a similar nature as that of bacteria tilarense 2
and calls them{ “}Microbacterium mulfiforms psittacosis ®, Iallie offered to call
then ®* Rickettsia peitiaci®, and Coles, Corpuscule X, Whatover the denonination " ;
used these authors consider it the causal x2 agent of the disease. ' i

Thoy are small round or slightly oval corp=221os resembling very little shells ]
and appcar in the smear either isolated or in pairs or in irregular groupings. : '
Bacilli forms have been described by Coles, 1illle, Padson and Western, but were not
found later. It would therofore appear that these corpuscles are typically round
or slizhtly oval. Their dimsnsion varies from 0,25 microns to 0.45 microns with
an avarage of 0,25 racrons to 0,30 mecrcna.

In sections and preparation made with impressions of the orzans the corpuslces
generally appear on the inside of reticulo-gacidr endothelial cells which sonetimes are
complotely filled with them. However, G. Hornus (1) noticed on slides of pulmonary }
psittacosis from mouse, numorous of the dementary bodies in the Xkt of the bronchi
either in tho ainteraor of monocytes or free, extra collular, Thoy seen to make thair ’ '
way into the bronchial canal either by splitting of parasite of cells ard dispersion \ L
of elezenatry bodics, or through deésquamation of the epitholial ccll,

oin g e

. 13
Iumerous cxtracellular forms it may bes found on the srears after a secondary | i
. washang of the cells, . . . . 1}

In using Giemsa's method, after differentiation in tho mxz=x orange G. tamin
. solution, thc elementary corpusclcs take on a deep red color, They may also be
colored with loeffler's blue and any polychrome blue., Rivers utes the coloration
of the rickettsia modified by Castaneda. :

Lepine and Sautter (2) wers able to brins into evidonce the prescnce of

-
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thymomusledc -acids in the dermentary bodics of psittacos:
Feulgen, on ;hdes from the lungs of mice infected intranasally.

s by using the reaction of

fire these corpuscles roally cf tho agonts of the discase? .

The fact that one was able to brinz into ovidonce those formations in the
‘virulent materinl derived fiom various sources supports this hypotheses: in the
parrots, Levinthal and Rivers discovered it in the pericardic oczing; Rivers,
in the liver, in .un Coles disccvered it in the blood; 1illic, in the pulmonary
alveoli., In the mousc, in the blood and the spleen (Coles, Rivers), in the
liver (Rivers), in the poritoncal exudate, in the méningo exmdato, (Mivers), and \
in tho alveoli of ths lungs, in the cells of ihe alvolic cpithelium and in the cells !
of ths bronchic cpitheliun (Hornus). Rivers, however, notcd that he did net always
find these corpuscles in the virulent material in the orizfin of the parakecets and
infected mice. He kas also nover boen cble to discover them in the pulmonary ,
exterimcntal lesions of the monitcys, LDedson and lisstern and also Elkolses and
Bar:ros had alrcady notecd the negatlve factor, in what concerns the aviary or s
human snaterial. Bedson howaver (3) regalarly discovered them in the spleen of ’
infected mice and guanoca pigs. However, tho examination of a great number of mice
suggests that the quantitios of the corpuscles varios parallelly to the virulonce (4).

Ths impossibility forth these corpuscles in certain types of virulent materials
is not a suffienSf rcason to dispoll tho hypothesis that thoy are the virus., This*
i what more exact experivents corducted by Bedson tend to prove.

, Sedson, havingz centrafuged a virulent emmlsion during two hours at 5000 rpm, ‘
brouzht back the xaternal to its original volume oy adding physiocflogical water
and notleed ihat the viruleace of this sxckarick emulsion, tried on the guinca nig
skin, proved itcelf idertical to the orizinal suspension. On the other hand , the
excmynation of tra obtaimed material in a smear proved that the elementary corpuscles
hzd becn concentrated in a noticable mafnner. Purification of the virus fraction
centrafuzation gave :dentical results and the material after being washed twice, |
contained only elezcntary corpuscles, ' :

I2stly, tho washed corpuscles of this particularly agslutinated by serun -
frox nuinea [iZs inoculated against psittacosis and fixed the complement in the ; \
grosencs of Liz goxe gpecafic serun, .

III. ZVOLUTIVS CYCLS OF THE VIRUS OF PSITTACOSIS

Zadson ard Blard (1, 2) ebd Bland and Canti (3) continued the morphological
study c£ the virus, not only in tho mouse spleen infected experimentally, but also
in tas:uc cultures. Thay noted morphologie changes taking place at regular intervals,

The first form3 visible with a ricroscops are appzrently homozenous groups. \
Trzey are soon replaced by colonies (or (Ubrulae") of corpuscles of morc or less !
equal size and having a diamster of cpproximately 1 rideron, These lorze shapes .
ars loter multiplied by mcans of divesion and of a series of success:iva divicicens,

Lcir size dimnishes progressively and rcaches that of elemontary corpuscles,

The rezularity with which this rorphologinl takes place, muies the authors ‘
telicva that thoro i3 evolutive cycle., Tho fact to be noted is that wnen the i
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elermentary corpuscles rcachd a convenlent coll
culturcs}, they are soon and constantly replace

(esther in the anmima); or.in cellular
d by forms of larfor dimnsions.
This typo of cvolutive cyolo would explain the placmorphic aspect which -
Lovinthal was the first to describo. Placmorphie Gepsct which

' ) ) v ot

CHAPTER VX

CHARACTEISTICS OF THE VIRUS
Filtration

_ Gas of the escéntial choracteristics Of the psittacosis virus ds to ymcduumgh
. £t~z cross through the folbwiny filterss Berkefeld IV (xmoc positive results -
- Arzstrong and Ycloy (1), Rxezfsix Elkeles, negative results Lsvinthal), R

Berkefeld V (positivo results with Levinthal) Krumwiede, Elkeles, Barros).

Chamberland 11, L2 (Bedson; Pesch (2) ). '

Chazberlard L3 (Sacquepec; Pesch), .

Soitz E K (Posch; Bedson). T

Roichsl D (Elllcles). ' '

Accorcinz to Zlkoles end Barros the bost results were with BerkefeldX5ys V
‘ and Chamberland L1, Co )

Izzarus and Mayer (L) obtained ccmpletely difforent results: during their
xbixrtediweb trials, the Borkefold V and Chamberland 13 candled and the Seitz EK
f£iltors held the virus. The differences probably hinges on the fact that the
infectant material used was taken from cultures on the chorio-adlantoic mexbrane
of the ancubated chicken egge .

Filtration results in a logsscning of the virus, On the other hand, Armstrong
noticed a short incubation for the filtered materiale—a difference that was not fournd
by Pesch. According to Meyer and £ddie (5), there might be period b= of discase
during vhich the virus does not penetrate filtered candling, Levinthal (6) discovered
that the psittacosis virus measures 0,22 microns to 0.33 microns by the ultrafiltration °
techimque used by Elford. In using this method modified by Bauer and Huges, lazarus
and Yeyer (7) obtained constant rosults that it was at the source of ths used virus, '
which zllowed then to contribute a dimension of 0,200 microns to 0,3C0 microns .
to the virulent particles. S '

%

Consarvation.

Virulent organs kept in a 507 glycerine solution at £ 6°C in the refrigerator
_conservos their actavity, during thzee wocks at least, (Bedson,oud,Vnstern 1, Gordong
2) and dven during 36 to 66 days)(¥pyer and Eddic). However,/%:‘s:.uos Répt in .
2lycerino for a fow days might lose their virulenco (Bedson and Westorn). ,

Another mothod of consists of placing the infectious material in a rphosphate
solution of pH 7.6 at 69C. Under these conditons, they are tested on the guirea
pigz's back, the tissuoc still shows viruleace after the 55 dey.(Bedson).




Moyor and Eddie picked up Gordon!s exprriments with the dessication of

virulent organs. In drying infected mouse spleeas, on calcium chloride or on
phosphoric anjydride and by keeping them at /£ 4°C, they retained their virulence
during 277 days. On the other hand, dry excrements kept at room temperature,
lagodlorooacker e

would lose their virulence in 2) hours; in the icebox in I days.

Lastly, Bedson and Vostern conserved certain strains, by congelation,
2ax (freezing) and found them virulent after the 50th day.(L)

Dilution,

-

Blood and sploen dilutions from infectcd mice wore proven virulent up to
1£100,000 in what concorns the spleen and 1/10,000 for the blood as studied
by Gordon (5). By inoculating mice with their dilutions up to 1/100,000,000 and

1/1,000,000,000 Fortner and Pfafienberg (6) did not kill all experimental animals;
a certain nuxber escpaed, -

Centrifugation.

¥s show above that Bedson (7) had been able to concentrate and purify the virus
by means of fractionated centrifugation; a centrfigue at 5000 rpm for 2 hours, goes

back to psittacosis corpuscles while a centrifuge at 2000 rpm for 10 minutes bhas nof
agtion. :

Hoat,

Experimsnts condiucted by Gordon on the mouse helped him estimate that 55 C
for 30 minutes is sufficient to inactivate mostxgrmmik parrot strains, but does not
always killf the ¥irus. On the other hand exposed at 80 = 100 C-for 30 mimfes
seems to kill the virus completely. '

- Action of Antiseptics

Perzznzanate of potassium diluted 1:10,000 at laboratory temperature, does not
always kill virulence. The virus may also resist through an additional solution of

(().5% of)phcnol, even when the antispptic 1s allowed to act at 37°C for 20 hours.
Cordon)e. »

The virus scems to resist the addition of a small quantity of ether; however,
it 13 qquite changed if the quantity added is 1033 at 5% one does not obsorve this
change. .

Treated with small doses of formol (1 to 2:1000) the emulsion of infected mouse
spleen cmxxmrx conserves its antigenic power timoomt and loses its virulence. The
virus trcated in this way may be heated without mfixtrook lose of immunizing power
while the natural virus when heated both loses virulence and antigenic (Bsdson).

Culture of Virus,

We have shown above that Bedson and Bland (1) and (2) and Bland and Canti(3),
during their research with the virus psittacosis morphology had used tissus culturos.
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Haagen and Crodel (4) cultivated psittacosis virus in’ the‘ muam nodium,

A number of tosts made by MacCallum (5) show that the presence of lite cella’ :
is indespensable for multiplication of psittacosis virus.

Howover, %3 mainly the various media and ‘“issues of the chicken egg in the
state of devolopment were used for virus cultures,

Chorio—-rcziAllantoic Mombrano

Burnet and Rountrce (6), Fortner and Pfaffenberg (7) were able to obtain the
psittacosis virus culture on the chorio-allantoic mombrane,

Thevirus did not reduce as evidentd lesions as the vaccinal virus,  The countins
mathod by tho number of papules is not usable. According to Rountree and Burnet the
mambrane three days after inoculiallon is thickened by the edema and shows a variabls
dehree of capacity. HNumerous little white opaque foci are dispersed on this surface,

from 0,25 to 1.0 m in diamster. These foci are usually small, but sometines wide-
spread and &keduodskiee thicker.

l/ith the strains used by Burnet and Rountree the exmbryo survived the inoculations
and the lesion disappeared three to four days later.

; Lazarus and Moyer (3) continmed with the study of psittacosis virus culture

. ‘on chorio~allantoic membrane. Thoy conserved a strain for 38 months and effectuated

. 425 passcges. As a whole thoy confirmed the above given results., However, thoy

. point out how rare lesions in the foci are, the only results of the mrk=tox inoculation
" b einz edemateux thickening of the membrane., Morcover, the embryo is killed the second
or third day whon the virus fixed on the egg by transferro. This period might be

: lenghtened if dilutions are injected: five to six days (diZution 1£) and even 6 to 8
. days (dilution 1:1000),

Burnst and Rountroe stated that. they had no difficulty in infecting the nombrane

with a source of the virus was parrot or mouse lesions. On the other hand, Lazarus
ard leyer noted few failures with suspensions from mouse spleens,

Later, tho inoculation of virulent material (liver or spleen from psittacotic

pizeons) into tho chorio-allantoic membrane helped Smadel, Well and Gregz (2) to
isolate fivo strains of virus,

Amniotic cavity.

Burnet and Foloy %X (3) inoculated psittacosis virus into amniotic cavity and
found that it multiplied. Tho ammintic liquid roached a high virus content.
Inoculation in heavy doses of a strain which had been repeatedly transferred,
caused a certain nmumberoof fatal cases with the embryo, after tieLth day,

The vatollin meobrane, : )

Yanarura and Neyer (4) woro able to obtain a psittacosis virus culture in the
vitellin membrans of an embryo of apyrroximately six days. A great number of virus

were found after three days of incubation as well in the yolk as in the membrane
itgelf.
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Allantoic Cavity

is

¥illdams (5), showed that At xt3 possible to cultivate the psittacosis virus
an the allantoic cavity and that the quantity of collected wirus were greater tran
when using cultures in the vitallén membrane., Those reailts wero confirmed by roex
R. D. Francis ard Gordon (6) and were carried to two further groups: atypical
posumonia SF strain and meningo-pneumonia SF.97 strain. It should be noted that
during those same series of experiments, Williams fialed with the lymphogranuolamatic
virus and R. D. F rancis and Gordon with the pouse pneumonia,

CHAPTLR VII
WAYS OF VIRUS FENETRATION

We have geen above (experimental study) that the psittacosis virus may be
inoculatadf with positive results, by xTm many means, to the laboratory animals,
Here we will only remind of the results to clear up the epidemivlogic problen,
Farst of all the positive results obtained by Rivers following digestive and nasal
inocuiation in the parrots. It is the intvatracheal and intranasal methods used
by this author with the monkey and followtd by pneuronia, The inoculation xkth
Zioaezmicrx in the mouth (G. Hornus). ,

This eass of penetrating of the virus in the mcous of the digestive tract
(parrots) and the respiratory tract (parrots, monkeys and mice) contrast in fact
with tke harmlessness of the intrarmmscular inoculation in man and monkey (see
further the active immunization attenpts).

REPARTITION OF THE VIRU3S IN THS ORGANS OF Ti®
INFECTED ARIJALS AND EANS OF ELIMINATION

In the infected parrot both naturally and exverimentally, the virus has been
found in the liver (Beson, Rivers) in the blood and the splden, in the lungs and
nasal socretions (Rivers), Bedson discovered it in the intestines while Meyer
and Eddis were rot isolate with irregularity. The excrements were froven to be
virulent (Rivers, Meyer, and Eddie). It would trerefore apvear that the means of
elinination of the parrots are nasal secretionsand urine, In human patients, the
virus has been isolated dwring inspection in the blood serum, and pleural secrebions,
(Bedson). Meyer and Eddie did not find it in ths blood after the fomrth day of
illness. In usins the white nmouse as ths control animal, Rivers proved the existance

- of the virus in the sputum taken between the 3rd and 9th day. MNeyer and Zddie

found the virus up to the 27th day, but insist on the fact that its immision is
irresular and the examnation should be repeated. The lunz has been proven
constantly virudent at autopsy; the spleen and the liver nearly always (Bodson,
¥syer, and Lddie),

Vs have roted above (experimental study) that the repartition of the virus
depericdscn the type of inoculation among laboratory arimals exyerimentzlly infected.

under
With tha help of this data, it is easy to state/what conditions mman
contagion takes place, . ’

The most frequent is the contagion of tird to man, It is often made by direct
conlact. Or by indirect contact, by nasal rucus, excremonts which are thrown into
the air by birds and can be carried by air current. Man 18 infected by the respiratory
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wand:b@&m:pmkbmﬁn ahort.eont.acttd.thﬁnﬂnntmaterial
my be cnough for anfection to take place (

A

Contamination throush diseasedff human aubjocts are rere, but can be explainod :
by the virulonce of the sputum,

CHARTER VIII

A e ol

CLASSIFICATION OF PSITTACOSIS AND ORRITHOSIS VIRUS

Remember that .orphological and biological resemblances have allowed us to
group the poittacosis and ornithosisvimisthe following virus in a homogenous groups

The veeereal lymphogra-ulomatosis virus of I'icolas z2:«d Fawvre diseaoe. | J

Tos atypical human preusonia virus (Strain S.F.)
The Heningo-p:cumordic virus.

—

L
The cat preumonia virus. ) 2
i . The ~ouse neurmornia virus,
g»» to which certzin authors add the trachoma virus and that of blomnorrhagia.

O2¢ may fi:d 1l the details of resemblarce and the means of diagnosis in
the article by J. Cs¢ levaditi, dealing with the immmological and diagnostic
mothods of the ilicolas and Favre disease, in the chapters dealing with the study

[ of reaction of the deviation of the complement and the reaction of neutralization.

Chaptern

i Immnity in Psittacosis
¥altral immnity in man

o e

[arins the epidemiological study we insisted on the rzrity of psittacosis
= azon:y younz children, Thus during the epidemic of 192961930, in England out of
‘.. . 1u4 caces studied, only 4 were undor 10 years of age, and a critical examination
of these cases, rade by Sturdy and Scodt(l) led to doubt the mxxxikinie: exactness

of tio diasmostic. It is also not exceptionzl, that curing family epdderdcs, - \
young children do not catch the disease. And on the other hand, living under the

s&:econditionsasthcirparents,ommldmpposethatthaytoohadbeenin
contact with the virus,

. These facts xxrrradrbirdimxdrsctrxriaaakion which we canmnot explain, allow ' :
. to supoose with a certain degree of certitude that 2 natural irmumnity towards :
psittacosis exits in ths child.

. N
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" Imminity resuting from a first attack

Epidemiological studies have allowed to establish another fact: the low
muzber of cases emong persons dealing with cormerce of the birds, This relative
cosence zccording to Sturdpeand Scott, might only be in appearance, but if it
is to be admitted, it could be explained that existence of a first zttack,

accompanied by more orless grave clinical manifestations, and giving a certain 3
dezree of izmunity.

PP S i

A casze of rela;se, has occurred in co-xtradiction to this hyrothases; it is
a case obcerved by Venkkebach(2) during a 2nd attucks sick once in

1930, he was :

infected & ycars later in a laboratory, following manipu.lauons of v!.rn.ient mater:l.a;. i’
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The lack of documents in human medicing does not allow any conclusion.,
It As easier to reach conclusioris whenf"“'bbs'erving whit ha;pens among animals,:

. A certain degres of immunity following a first attack may be noted among
cured psittacides. : ; ’

Bedson and Western(l), when experimonting with parrots and zebra parrckeets,
noticed that certain subjects resisted to inoculation of a controlled virulent
material. Invaariably 2% concerned adult cases. Thus whxoe ona was carried to the
hypotheses that it concerned birds immune from a provious natural infection,.

iollowing these observations, the authors used young animals, so as to avoid new i
ailures. ’ N . -

-

A more prscise experi-ent allowed Bedson and t'estern to prove the existence
of a certain degres of imnunity among parrakeets curcd after first experinmental

infection; 8 of these birds were given a test inoculation;faoil® showed nok symptoms,
3 were slightly sick, only one died.

Meyer(2) has shown that in many commercial bird enterpriscs, approximately '
50% of the younh parrots and approximately 103 of the a‘ults have psittacosis
virus in the spleen, the liver, and the kidneys( the virus beinz brought into T
evidence by inoculation in the mouse). The birds, in such a state of latent in- !
foction, rosist to massive inoculation test doses, but one sacrificed, one may
ggs;x)we that they are all virus carriess, with a vory small exception(from 2 to (

Similay facts have been observed among mice. Rivers and Berry(3) trying .
intraperitoneally 53 mice which had lived through a first inodulation, found -
only 5 who survived. Fortner and Pfaffenberg(l) trying a lot of mice which had .
resisted buccal inoculation, as well as high dilutions of virus (1/100,000,000%-
and 1/1,000,000,000). They proved to he immunized in a proportion of 20%. - 3N

On the other hand, Rivers and Schwentker(5) observed that monkeys cured of .
experimental psittacotic pneumonia, are less sensitive than new animals to a YN
2nd Antratracheal virus inoculation. Houever this immunity is purely relative -
and kirkx 1f too great amount of virus is injected, the refractory state cannot be .-
brought into evidence. I | . Y

Neutralizing power of the serum . \ “
I. Serum from the convalescent : o ' |
£

Bedson and Western (6) during their first experimerts wcre not able to bring
into evidence a neutralizing serum from the convalescent bird. *.‘\\

Rivers, Derry and Rioads(l) were unable to got any neutralizing action in k '
using the mouse as the test animal., However when using intracerebral inoculation
with the rabbit and taking as a criterion thermic elevation, thoy were able to find
a very lizht noutralazing power, howovor so low that it %k was very difficult to ¥
demonstrate. In the same way, Sacquepse and Ferrabouc(2) while using the parrakeet!,
for test inoculations, were unavls to get dofinite results, ' ;

Later, Bivers and Schwenker (3) based their experirent on the pooportion of
dead mice and they used the average lenght of dissase and used decreasing deues
of virus; by this msans, they wore abls to brijg into evidence a certain number
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of noutralizing antibodies in the serum, and a certain number of cases of psittacosis

cured more or less rccently{ 1 month to 3} years). However the inconstance of
results in man, does not allow ons to use the neutralization test for retro—
spective diagnosis of psittacosis.

Cn the other hand in tho monkey, those authors wore ahle to iocate antibodies
in fLJ sorum of animals killed of pssitacotic experimental pneumonia from 39 dayo
to 187 days. The differcnce in resuts could probably be explained by the tims
passed between the curing and secking of antibodies.

2 Serua of h: porimtmnized animals.

hiavinz succedded in immnizing mice by mcans of inastivated virus by xoams
- mf tho addition of formol(s2o below), Bedson and Vostern(l) roted that the serum
_-fron these mico was capablo of ncutralizing the virus. First to bring this
ncutralizing power into evidonge, they anoculated®is mixturoy virus-serum into -
the quinca pig by the intracutancous mecns. The various virus diZutions in
contact with tho sorun zave no cutancous readtions, Bedson continued these
exporinonts in the guirea pig(5). He introperiioneally located virus in 2 of
these animals and took samples of the serum after 9 to 15 injections, By testing
the ncutralizing pover on mice, inkrmrmidrrozXiy by means of intraperitoneal
inoculation of tho mixture of virus-serum, he noted a very fceble protective
effect(2 cases out of 6 oxamined); while on tho skin of the zuinea piz, the
neutralizing 1s constant for the virus dilutions higher than 1072 powar. Bodson
suproscd that the difference in the results obtalned is mostly owed to thre great
sonsitivaty of the mouse; on ths other hand, it is possible that the virus-anti-
body coniplex is separated when injected intraperitoneally.

Aft-r having been able to immunize mice by moans of a formol vaccine(see
balow) .icdson{d), cderonstated the presence of mi—zHrx specific antitodies
%z circulating in the blood of mice who had boen imuminized, These antibodies
prescnt in feeble concentrations were brousht into evidence by intraperitonecal
inoculation of mixtwmres o virus-inmns serum to the mouse, The injsction of
a;parcntly neutral mixtures prowedcaused the develoyment of an inapparent
persictant infection, -

Cn the other hand, having realized the pathozenic power of intranasal
inoculation in the mouse, Rudd and Burnet(l) found no reduction of ths virus
activity following its oxposure to the action of an invitro irmune serunm,

In the samo woy, Lazarus and Meyer (3) by inoculation of the chorio-
allantoic menmbrane of tho incubated hens egg, were not able to demonstrate the
presence of immuno antibodisa, - ’ '

Agzlutinating power of the irmunes serums

The cdrezmx washed elomentary corpuscles are agolutinated by antiplittacosis
seruns froz irrmnized guinea pigs(Bedson(2))., The reaction is extremely spocifics
An anti-spl.en- mouse serum has not acttion on the corpuscles.

Lazarus and Meyor(3) studied the agglutinating power of serums from hyper-
im:unzzed andmals (rabbits, guinea ;:igs, monkeys) and one huﬁegt' uhdegl cured
of ratural infection, Thoy noted that the agzlutination of tho ole: ﬁ%ary bodied
by Lioans sorunm was apecific and sup:osed that therc existed 2 types of azzlutine
acano: the one thermostable and the other thermolablle, On the other hand, a
corzson antizonic factor was found prosent both in the elementary vaccine todses
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Procijitating power of the immune serums

Preciptinogens were souzht by Lazurus and Meyer (4) in the filtrates of tissu
Anfected with Psittacosis( in fact, the chorio- allontoic membrane of the chicke: °
exbryo), btut the results were not absolutsly conclusivs.

Fixation of the complement : ’

The first attempts by Bedson and Western indicated the roasibility of a
Certain specific fixation, with the serum of convalosencs, Scdson was able to
obtain new experiments (5) (6) , with & great regularity, ,ositive
results, ir utilizing serums from human psittacosis patients who had been cured
( 12 positive cases out of 12 examined). Tho reaction is always negative with
Sohtrod s:rums, exspt when utilizes the fassermann positivo serums; these in
Lact, canstantly pgave positive results, both with antipsittacotic antigsn (spleen’

of infected mouse), and with cdhtrod antigens, (nomral mouse spleen and ectromelic
mouse spleens).

In psittacosis subjocts, ths reaction wab found positive, after the 20th day

of the illness and until the 5th week. It is probable that the rsaction doss not
last 2ong during the convalesence. ‘

Moreover, Pidson insists that the fixing power of the complement of the
serun is of a very low order and x:dmoockmdkz that the examination must be con-
ducted with rigor Af one is to reach correct conclusions, ‘

The results obtained by the sams author with hyper-immunized suinea pin
serum, are much more precise, This serum a3 a matterof fact, contains a high
percentage of sensibility.

The difference existing between the neutralizing rower of the anti psittacotic
Lmmuns serums and their power of fixing the complement, according to Dedson, is
probably due to the fact that the virus contains more than one antigen, and that
Xk therefore, the serum contains more than ons antibedy.

In effect it would a:pear that the psittacosis virus contains 2 antigens,

. one resistant to boiling temporaturs, ths other papidly destroyed at the sare
temperature(Bedson(l)). Each of these antigens determines the production of a

" specific amtibody. The presence of these 2 antibodies and their reaction to their

res;ective antizans were deconstrated invitro by the fixation of the complement,

However the rclationshi betweon the 2 antibodics <iving the fivation of the

complement and tho noutralizing power of the serum are not ks,

Attempts at active immunization
Non attenuated virus.

N

Rivers and Schwentker(2) wondered, mootrimg whether by using a different
inoculation channel from that which causes the disease, they might confer a certain
degree of immmunity to subjects treated in this manner,

They injocted psittacosis virus byiniramsculnr neans into monkeyn(*lacacua
rhesus) and noticed no digseage gyri toms, fmxxanaxxl noithear in general, nor imilmwmsyry

. oF nervouns, The inleutionn wera amulintted al one week intervale Iy pahegyconive
dosas of U1 v, RI{1Sx (.15 00 il e o ol virie, From %) Ty 70 aliyw miter Lhite
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last injection, the aninals were teafed by means of intrtracheal -virus. :I.riocu;l:ad
and reacted in no way, while a non-vaccinated control animal, dcveloped wide-spread -

pricumonia, Furthurzore, tho serum of the vaccinated monk tain
antibodies. ’ | hec Torkeys contained neutralising

B
T
1
i

Mvers and Schwentker zpplied the method to man: they take 6 intramuscular
gon ctteruated virus injections, with succesive dilutions of 14000, 1/500, 1/200 =i
1/100, 1/10, During and aftor this series of injections, they observed no’ o :
imiortant sign of sickness and were gble to control the appearencs of neutralizing
substances in the sorum.

Attemated virus,

A first experirent conducted by Bedson and Western (1) indicated that the
virus of Psittacosis inactivated by neans of formal is able to provoke the devel-
op.ent of a cortain immunity in mice: 3 out of 5 animals resisted the test inocul-
ation. later, Bcdson(2) uses 3 types of vaccines: formalated, formalated and heated,
heated, The virus iractivated b srall quantities of formal may provoke a high
cegree of imunity. In the same manner, that formalated-heated virus possesses
cortain immunizing rowers. On ths other hand, the pure hesated virus losses its
virulence and its antigenic power, R

S

levinthal(3) obtain;d the same results with the formalated vaccine., He was
also able to irrmnize mice with virus inactivated by the photodynamic method of
Perdrau and Todd(methylens blue and radiationsx).

-

Rudd and Burnet(4) were not able to increase the mouse resistance to okxxk
intranasal infection, by msans of formalated vaccines. Howsver, this vaccine
produces anz important rise in resistance of the animals to intraperitoneal
infection. : : :

Forralated vaccires were prepared by Yanamura and Heyer(5), starting with
tissue cultures and administered intraperitoreally. They proved effective in
mice durins test inoculations, administercd in the semoe manner. ' .

Wagner, Meiklejohn, Kingsland and likckich(6) prepared vaccines based on
infected vitelline membranes. These vcccines protected fiice #n 759 proportion,
+... = against intrperitoneal tests of 10,000 to 1,000,C00 IDgp and provided. complete
protection azainst small doses of from 1 to 10 MID intracerebrally or through
the respiratory tract. The techiique of vaccine preparation employed a lyp-
philization for the extraction fmxxktk=x of other, sSuch vaccines were extremely
rich in elementary bodies. The authors noticed that the vaccine content of
complement fixing antigen semmed to have nox reletion with its immunizing rower,

. € ted

1.

Despite the important variations observed in the individual susceptibility
of psittacides, Meyer, Eddie, and Yanamura(l) were able to administer an improtant
degree of immmity to Melopsittacus undulatus and to Munia oryzivora, by the
ad-anistration of formalated vaccine deprived of infectious powers, based on
tissus cultures, HOwewer, this immunity is incomplete; thus if the test inoculation
is zreater than 100 doses deathly to mice,-Munia oryzivora is not protected.
These facts demonstrate the difficulaty of forooikrbrgx active immunization of
birds aJainst psittacosis or ornithosis,

0

Passive Immunization Attempts

Passive izmunization attempts were made by Rivers and Berry (2). They used
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the serum of 10 humen convalescents 'and that of a rab‘hit.

on whtch had been inoculated
intracerebrally., Mice wers given 0.5 cc of serum, from 4 to 24 hours before the )
administrotion of 0.5 cc of virus intraperitoneally. All. the animals died just
23 quickly as the controls treated with human serum or with normal rabbity serum,

_Thalkeineir(3) has noted observing 2 human cases of psittocosis trzated hy
irnjev-ion of convnlescent serum . Yhile havin: ovolved towards better health,
_they are not abaolutely demonstrative, considering the late circurstance under

which serotherary w:s practiced, :

: ChapterX -
Chemotherapeutic and Antibiotic Agents

¥auer(l), after chezotheropeutic tests, reported on the activity of trypa-
flavine on mouse psittacosis,

Eudd and Durret(2) attempted to treat experirental mouse infe:tion by means
of sulrhoromides: they were unaable to bring any action into eviderce. Theso
results were fully confirmed by Bedson (3) who discovered that the psittacosis
virus 18 very rarely affscted by sulphonamides,

Penicillin

The effectiveness of penicillin in experimental psittacisis of mice was demon-—
strated by Heilman and Herrell(4i). The doses used wores of 1000 units per mouse,
divided into 5 doses, during every 24 hours for 5 days.

‘ Parker and Dieferdorf(5) studied the effects of penicillin on the multiplication
of various virus in the Rivers-li mediun and in incubated Chicken ergs. Nermative
results were reristered with equine encophalorgyelitis virus, with the vaccine and

the St. Louis encephalitis, :

On ths other hand, ths scientist observed a negative action of penicillin
ths develo;ment of psittacosis and meninzito preumonic virus uhder these conditions,

Sedson and May(6) confirmsd these results; but underlined the fact that the

quantity of penicillin needed to treat experimental psittiacdsis in mice is considezu":}

able: a minimum of 800 units per day #as in fact found necessary, o

Compared action of Sulphonamides and Penicillin
. the

Early and Morgan(7) experirented with 6BC strain. They found that the sodium
salt of sulfadiazine as also penicillin were effectiw@oagents in the treatment of
poittacosis infections given intravenously or fmkxxperitoneally to mice: under these
conditions, the treated animals{orally) all survived. However, when using the intra-
cerebral channel of virus inoculation, or the respieatory channel, the resulis obtaim
ed with sulfadiazine were superior to- those of penicillin: mice inoculated nasally
survived with mckfax disulfadiazine treatment; inoculated intracerebrally, they
died 4 to 8 days after the controls, :

The action of penicillin and of sulfadiaz¥ne on various strains of psittacosis
and on a strain of ornithosis was studied by Meiklejohn, Warmer, and Beveridge(l)
on the experimental infection of an incubated hens ongz(inoculation in the allantoic
liquid or the vitelline membrane of the embryo). Immediately injected, than 48 hours
and 96 hours after the inoculation of the virus, penicillin sdowed up the inoculated
embryos death wath every strain under consideration; strains Dorg, SF, Gleason and

' strain 7-207 of pigeon ornithosis. On the  other hand, sulfadiazine was only active
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ns. It only gave negative results in the cases of embyyos
trains Borg and SF, and with that of Ornithhosis, ~ . ..

The action of the 2 agents was then studied in mice by Wiseman, MeiRlejohn, -
Lackman, Wagner and 3everidge(2). For this study, the virus inoculation channel
and the doses injected varied according to the pathogenic character of the strain
Ointravenous channels for the Gleason and Ornithosis strains 3 intraperitoneal for
the Dorz strain; intracersbral for the SF strain). Pemicillin was injected subcutan-
eously or administered orally, which was a3io the form of administration of sulfadiazir.{

against 2 psittacosis strai
infected with psittacosis s

. " ]

As a whole, the results conformed to those obtained on the hen embryo. Penicillin '
has very definite therapeutic action on mice infe :ted by the psittacosis Sleason !
amd Borg streaans and by piceon ornitthosis; It has only a 3isht action on inlections
by means of the SF strain. Sulfadiazine, with no action inanimals affected by the
Bor: and Sf strains, and in those affected by pigeon ornithosis, is extremely
active in the cases of the 5leason and 63C strains, which confirms the research
done By Early and lKorgan noted above, : : :

For an understanding éiix of the experimental results obtained through diverse
medical agents, one must therefore carefully not e the virus strain used in the test,

or sulfadi azine surrive, the virus may be found in the surviving animals orzans

!
1
{
It 1s interesting to note, that, in cases where mice treated with nenicillin {,
(Healman and Herrel, Bedsonand May, Zarly and Morgan). a \

the mode of action of sulfonamides and antibliotics is not simple.

Psittacosis virus(strain 6BZ) in culture on embryonic chicken tissue resists
to the action of striptomycin. Moreover, when it is not aztively multiplying,
the varus may survive in the presence of the salt of sodium sulfadiazine, The
resistance of the virus in these conditions( Which is opposed its inhibition by
sulfadiazine in tissue cultures and in incubated hens egss) caused Early and
iiorsan to use Sulfadiazine and Streptomycin as prote:tive ajents atainst a }
possible contamination, the virus count remaininz at a constant rate, in the 1
presence of Lhese aizents. One could therfore use this method to isolate
psittacosis virus from contaminated material. . : :

Certain experiments conducted by Early and Morgan(l) =zlso da=onstrat that \
i

From a clinical point of view, Toomey and Lonrey §2) report having observed
5 patients with bronchial pneurmonic psittactsis and treated with sulphonamides
9sul:napyridire and sulfathiazole). They noted no direct amelioration caused by
this treatment. However, despite the seriousness of their state, none of the
patients died. ' - ’

< o 1o
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Despite the small jumber of observations which we were able to study, it
would- seer that the use of penicillin cusses a favorable effect on the evolution
of the human diseas; thus ina case treated a‘s of the 5th day of the disease with
1C0,C00 daily units, for 8 days, while not respondin~z sneztacularly to the treatment,
Turgassen(3) reports that the temperature dropped back to normal on approimatly )
the 10th day of disease. Flappin, TJaydosh and Fittopoldi(L), observed that penicillin
therapy was followed by a definite clinical amelioration within 36 hours.
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