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Ac"LI1 - i.:1 fM1,OI

40~* 0: iCOýa3 it t-'~ nL~LaL1ia ~.2~d~

* c~t..h. ~- Q*o c'"0' 0"~~tino a tYPhOl.1td±e d'irin- t.:hch jxLI~lJ1r
CC ctIn@ Ono alwcyj~ finds at thc rin~~o huiM.W! ap.c zoiVa

iath~ v.~I~ :13 eOcontia12lj this opidC;-.iolo,,;)a1 charactarb tisach allo-.;cd
the L-1cntifýication of tho disee.-o.

TSO x±na razoarch t-aken up as a Con~cquonce of tho ,,*, at pande;Aic o:!
*19,29-1.930 rczu1tc7d in U~tor-plete raviczion of our knourledge of 6Lqriolozr of pai~tti"Coa3.

Th~ey deaonotr.~tod that thw ar3ont of this disease was ani ultrarirut.

Chapter I

Ma.-ory

In 23X9,, 11ittor oboerved at Uletor,, in b&witzor1,and., seven cases in lhurrtno of
pnouronia infoctions, and carrying the diagnoet-ic foaturos. of pnour.onic typhus be.,

henoted,,ut that time there was rnoithor pneumonia nor typUs inth roionse Tho
dcvclorxzat of this epidemic coincided writh tho im~portation of parý63kcets. Teose
ani.mala zhavrod cortain ztl~a of sickno3s after whi:eh one of tham died, rittar (1)
Cst"aabliehod a rolationchilp botwacn tho dovelopr1enioZ a hu=e epidemic !adthe aviz3-,
opidemic.-=zt. Ila aacrificad anir.ala which had survivied: Earlier t~he bactoriolo-ie'.a1
ex..miration of the orrans irmdo 'by Bborth did not result in positvo results.

Th.-cc yoars lator ean~~i~ ' ~facto
I ~:aa oesr-ved at Zre*A 2o~ casa3 wora notcd. at Loipi",i- in 18386 and in 1M7 at

~o2e~±~;tho x:oito of' Pa-akoe3'1W in .1692, =' imor.tnt epidemic

fra.. 2~e~-Ares. !Uaf of these birds cdod on ltba tri.po On thair
C. in.a tzl or. '&-:( )rd of, Fabruary 21892 thcz'o waer only about twio hundm~d

;arakoocts3 1;ft. T1c~ tgxor zaprratod I~nto~ two lots 'hich cornsititu'ted tho two
PrinC±1 fo;a. of thoecpidezac, The sauondary ±'ocLIS was doterjun-d by thz sal.3o

:;3.:i cs athsf'tho scondtoreo waras0eo and doatho. 'atou (1)
it was ±tta.; yrxaioy wn 2;'! ~idomic of infoctious pnewuienia .:hici. in n:wny
resullted fro Lho disease of parrots transmitted to man. In the eo r toth
Council of &1ubl-.e 1hjgiaoe, Duxjardi~n-flaunotz (2) conaidercd tho srpptoa z:,o-,n by
tV. io iora of un infactioua oripl-n typo, and despito tlha facqt1 '4:,.j

pa7,=- z-d t4o != havo boon tho cause of the epidemic tha.: was c, z xn
C4 ~-':,'y t~ho epidemic had spread 1= from = an to man;, Lac = cl,- .. d a-ccrtd.in

nuýý;-o- 4;z .eIn patients w-ho had zuavor co=o in contact- 'with thc responsible
pa'alwo~w,. .~considorinZ; thes ac . -etr (3) proz;.&ntod the hypothozia vhich uzz
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a case of typhus epidamics idth relalpes, spontaneously created by parakeets which
had been subjectod to onaorally unhealthy conditions-- a faulty interpretation which
underlines the aviary orl-in.

A second epideoic si9-lar to the first appeared the next year in January 193.
An Invostizntin conductod bv Dubio (•)s, lead him to discard the idea 2of a co=on
infoctious pneumonia. Hs adopted the idea of a spocial Infoctiouu illness, determinod
by contact with infected parakeets and shows that the pnoumonia mznifosto itself
"Opiphonoenon, a acute additional complication nearly alwys rather tards"

Dq i-Boaumetz (5) then retracted his original opinion and admift that the
sick pairks"'t nziht be-thu factor of infection.

The bypothesis of a spo•ciz- disease was/by the discoov=y mada by vroca.- (6)
made in 1892 of a special microba found in the bone maxrow of InfJectod parakeets.
It wa3s a negative gram bacillus, short and very mobile. The baot.criolo;:ical
exam±tion was concerned vrith the dried up -ns' of the parakeets .hiah had died
durn kenos-Ayres trip approxiately four months earlier. This germ uas fourA
in all the examinod win~3. It could be cultivatod.. Pathogenic for =F=&= parrott,
the pi.-eon, m=co, rabbit and' also in a lessor dogroTothe guinea pig mnd the dog.
The expewrizntilly started disoaso in parrots presented the same chAracteristics of '

ths2.spontaneous = illness. N~ocard conaludod that the ezOOT,•. and the
related hm=n cases wore caused by this microorganis=.

Three years later in 1896 Gilbert and Fournior(l) during a nowr =11 epidemic
confirwd the work done by !docard in uhat concerns the presence of this bacillus in
the blood, the viscerea the intestines, the bone marrow of the diseased parrots.
". wovor they woer unable to fird it in man during the illness. Only in one case *
were they able to isolate It in the blood taken from the heart of a person who had
died of psittacosis (2) . Thny also showed that a~glutinition roactions 3
can be obtained by having the serum of the disease act on tho bacillrs of Eboard.

i Mrjever,latar, with now pationts, these very same author3 (3) were unable to bring
the ag~lutinatlng power of the serum into evidence. Sicard (4) and Nicollc (5)
also obtained only negative results both in the ggrlutinatins powers of the 221
ocard bacllus in != material of human origin.

".1i•le the epidemic foci had nearly conpletely vanished in Francow ones

appeared in IS97 in. Italy = under tho eame conditions following t.o importation
of parW-Lkots. Ani-cuto c•Z epidemic appoared in Cer.--za in 1899, durin.; which
Ioicht cnattrn end Czaplewuki (6). inva-lidatod Nocard results and only attached the
value of the hypothesis of th3 relation betwoc "' -ý' ."T and tba human epidemic.
D4un- tho following years small isolated foci wore sigaled in various countrieo:
In Brail (3(7) ,and in the state of HIow Hampshire, US, in 1904 (8) in Eng.anndllI4 (9)
in ?onsylv'irna Unitos t je, in 1917, and apin in S --5 m -m Groat Britain
1924 (Edmbq6n• ), in 1926 (Mxmin:.ham) and in 1927 (London). 'These z epidemics
not nunbrout, and not important remain localized. A contrast with the great p3ittacosis
ardemic of 1929-1930, during which one was able to notice very numerous foci in most
of the kwrican and Zuropoan countvies.

It started durin- July 1929 at Cordoba (Argentine), After the manifestation

of the first cazos the doctors diagnood it as the Grippe. One of them Barros
diagnosed it as paittacosis (10) and (11). When the true character of illness was
made knoun the countr•jýb bird merchants rapidly sold their stock to foreigners at very
low prices. T'h• Impo~tation of those animals-'±-h a at the oririn of the disease
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which ap.-av in Euroe and :oetAh A-,ricag. Th1 epwdjmic was oopeciallyicutoin
Garz.:_n, In lanla ij • i thu U.nitcs States. The sanitary statistics givo the
foflo;.anr numbera: Corm._-y, 215 cases (45 fatal); Unites States 169 cacse (33 fatal);
Eni._and 125 cas.:- Frn.coa, 7 in Paris and 13 at the Havre; *=** Austria 7;
Suitzar•-1-nd 5; C ch'laevlia 6; Lollar4 9; Donmaric 5; Sweden 7; Polant 2; Italy 5;
AZ;'•_a 9; Canad 9* A cortain numbar of cases were also .. ttlonod in Spain,
,Portu-al, CuZa, San 2! Salvador, Guatemala, and tho Hawaiian Iclands.

zau~c of the Lmpe.tan.-o and o: the w:ao -prcad nature of this epidemic
it cz.d .2 .oru iv tý.-tiono ihich had ' *;oal in particular to define the

Sotiolo . S_,ca:x and hls collaborators (1) ztr first demonstrated
tCt t':, blcol of ta patiunts sterile in the usual culture media, inoculated by

mr. itorxonal or evon intrarscular means to zebro parrdkeets was able t o c o=rmuicate
=•:: a ase tratnstissablo In series to thzsc birds. They :ere able to complete
the sza-.. dc=n.trat2.on *,ith matetial filtered and non-filtered coming from discased

Short•y after the publication of tho t'.. British auithoro, a note by levinthal
(2) ap•:a.cd i, a Gam- which describod very sn3a:!l corpusles found in the residual
of orZans or oranic liquids and to ihich the author c o contributed an
etiolo;Lcal si•lfllcanco. The discovoriOs made d y Bedson and Lovinthal were soon
corfl'nasd on all sides; by C. Kr=udide (3) and his collaborators in thi US who
also were able to transfer the disease to the white mouse; in Franco, by Sacquepeo
and FPrrabouc (4). On the other hand Cqoes (5) and Lillie (6) rediscovered the
corpucles described by Levinthal.

DurInZ the years which "flowed this worl&.Ade epidemic, new cases of psittacosis
have baca noted. However, in gcneral, the source of infection was a bird coming
from thm local source and not Importod.t /

*Thus in the Unites States* psittacosis was noted at tho beginning of 1931 at
Broo!l-;anand during the la3t three rionth3 in raw York and California (7). The n9Xt
year 7CP cases with 7 deaths ware noted; and in 1933, fifteen of which 4 were fatal'(S).
Ln 1934 arz.•j-_ epidemic described from Pittsburgh during .February and March, durng
which 37 people were affected.

M:3 cases were r.otcd in -ngl-and Ln 1932 and 3 in 1933 (1). In the NUtherlands,
I "-r• •r•do, zod at the end of 1933 and the beginning of 1934 (2). In Gor~ry.
a few caoes we.e noted at th3 end of 1931 (3); in 1933 and 1934 eoventeen smll
~idc;.:ao were apparent; 32 cases were reported (4). In France, isolated. oci

ix= =n=fost in 1932 (5) and in 1933 and 1934 (6, 7 & 9).

in uuno 1934 following thesoeopidemlcs, the percanent comrittee of the .ffic,
of .nt.;,araztional i.-, 4•b31c-*,a;1encQ(9) published a report on the noasurcs =&1-

_..---- 'w.hich should be taken in a double way for both proph'laxis and to diagnose

-:o ~eppl5dc has taken place since that date; however small foci sprin-' up from
t:-.. to ti:zo in regions more or less distant ( ouch as that studied by Thalhei•r'r (10)

..•"s in 1937). They ware proof of the aluvys danoerous pocsibility of a roccurenco
o .- epidemic d of the nec-ssity to maintain extremely strict prophylactic measures.



•'o will lator see in the chaptor consecrated to epide=iolo~r, that the paittaoosio
VIrs Is not only f'ound among psttatides; ddd= nutorous other birda misht harborr;tos
can-raieo It was also discoverod that a virus not quite Mantical to that of p3ittacorL
however very close and called ornithosis vinr wav a cause of pigeon dizease and dlzoaso
Azong dozatic honw, it was thoro fore labeled ornithosis.

The sy3tematic study of the characters of viri. of psittacovis, ornithosis havo
al&1oed to brl.k,, them closer to other "virus, one 1x.om earlior that of vena.o !ymp 1.-o-
grmnulozotosis (Ut diseasoo 'of Iicolws and Favro), =kt or more recently identified
ouch as atypical pneumonia, muninj.opnumonia, and cat prneurionle 7Tose studies have
resulted in elaboration of a classification of the k whole which n2llws one to arranrs
these various virus an ono csaa group and alea to arranae special mthads of identiciation.

CHA61'TS II

Clinical Charactoristics

1. Human Disease

Mic clinical picture o•f psittacosis has principally boon wu oesinod by
Franch authors S0 . =cnatkquence of the 1892 and 1693 epidemics. As we have soon
the ,vrlt of havin. i.n.a;red this disfaso as a quite separate illness goes to
Dubhcf, until then it had been considered I pnouco-typhus (Ritter), the .rippe
(DuJard~n-DBumnstzO orfdi' roccuring typhus.

Tho description as given at that time and during the next few years by Dubief) (1)
Gilbert ani Fournicr (2),D]upuy (3), was found entirely oedIrmed by the authors
who obse.-ved the epidemic of 1929 and 1930 and partimd*y Adaz (4), Studdoe and
Scott (5), Ayer, Gerke and Goist (6).

averag•e
The/duration of t1e period of incubation can bo six to approximatoly 8-10 days

(Gilbert and Fournier Mkolos (7)M, nbdcn and Adaar (8), Hordeschce (9), Kersohon-
ateiner (10). Shorter (4 d&s: case of Hegler (11) on lon.er(21 days) delayos have
bein noted. Le•ry Simpson estimtcd i:n goneral the period lasts approxinately 15
days, but =7y bo choretcd'to 10 days or lenghtened up to 18 days at tha most.

Th, sazis of attack: ara no different from the "'reat typhoid infection; the
illnoes .tsarts with a ,,canral , j L L .A foeling ct general pair. ,often tnt•none
hoadachez, ra;aali.V-nausea. "emp.rat:uro rapaIly reacha3 390 to 4CP. Epis-ta&is1
diar-rha, "vottnZ hivo beon noticed in cortain cases. The patients sonotins 'Prosent

.?_ •-..:c:.• moro rarely •tTiT(• -• .4 -These signks are usuably entrenched
%IthME a .ft hours. llobu•awr, cames have been not+d Aheft the disoaso picture comes
*sl j, proresa:Lvel3y, in four to five days.

T . Lo period of ztate is charactorizcd host of the ti:=s by exhaustion and e:r.6ms
h -. -.%•t proot-ration of the patients (D-abief) acco:panied by pub-

da; "'.-i or continued dolirkum (Gilbert and Fournier). Daring the entire cri3is
•. -4 he t.-= eraturo 2-c.:io ns at approxi•ate3. 40 -to 41° without va.- hoavy .

"•.•. ah•ns. T,-3 patients are ofton of .to.ra.3 b pa'.r<Weltr.ann (1) '-
"- •~ .......... .c• the profound intoxication of the orZani=s. fpink blotcheshavo "eon

ao.-rv-' froi the seornth to the fourteenth day Hutchinson, Rowlands and Levy Simpson
W, in z a Ar-•of tho A.* covering of the chost, of the abdomin and the patients



Thirat is L--at. gausea and voýdtin- so-ctima"'continue. Constipation is usual.
Urina•,on 13 raropdare, albuminous. Gunther (3) insists on the fact that he has

.vcr ob._rvcd ' + During tho bigiening of the crisis there amo no W +,
;t Partcular rcspitory sirs oexcept sometimes a "sindateria po31vtnea
(Aujioua and Judo). however on the very day follo•itng the first vSmpto*s one my
obsorvo pubonary signs; thoy zomtiraos show themselves lator, around the 7th day
from th a tart (Gi1bart and Fournier) , or even towards the 1nth day. The coueh
uzually comas first, but mi.,ht be missing. Certain authors consider it exceptional
(Ounthur). The diseazo prosents abundant expectoration; sonstimcs this is lacking.
[ urina a comatic exadination one finds foci of pulwonary congostion of a transient
type,, dc2lopin by successive thrusts, evolving tmoards hopatization.

-. " ,. . • • o+,-,, .'+.-+ . fC'+i it... 1c + ld•

T1, 4lO'.l 2,sordor- ,r'" 5 no=-f"," e•.czz,- r" on. "over, the pxlmonai7
phenox.Lnon continues to dominate the scone. bec.uso of their intensity torappear...

2huz t.o infaoti~on nay be attributed to a reaction oh the heart. The favor
risas until It reaches 41P. The pationt is in a perfect tyrhus stago, with Pab± '+ ' -
olo,7 =L! tor4L.n •is Jumps. Dyspnoa becomos extreme and final coda sots in. Death
follows in the 2nd or 3rd ooptenoriao In casese ovolvin, totards recovery# the
symptoms iaula3y decroaso and disappear between the Mth and the 10th day. The fever
returns to noglatorgrildual decline and lysiz. the avora;o total duration of the
disease is 3 wecks. The convalescenzo is. alvmys vcr 2ongthy.

In. addition to the intense and acute typosn, all the others have observed
attenuatcak forns, bcrAin, in which the fever does not go over 38 or 39 degrees with
Gcrnorally liht si~na, without pulmonary affliction. The evolution of these forms
Is short and docs rnot last more than 8 to 10 days. Thiy are mostly observed among
c."idren and young patients.

T.h,o proý;ostic of Intense types is always serious./(o, former organic dfabes
czo tCio :in factors in tho acutoress of the diooaso. Hmvor it :s fipossible .to proa6
no3ticCt5 tho ovolution of this disease beyond those notions. Levy Simpson however
conzider that a ==bror of pulsaitions below 100 Is a Cavorable indiction.

.ortality is h1eh. "AlLOEno (1) conits 22 out of 55 pationts, is 37, 28 %.
Accordi,; to Dupuy, this % was 44, 28 from 192 to 1097. Durirn the pandemic of
1929-30 ortality waz below 2C% a-.e •.11 -' among a limited series bbserved
1;1 Lovy .0ir-pson. '..'eltmann. v&luos it-a 45"5s ef)•, r 1ý7 #717 " C-

3:1, P..ittacides natural disease

"Oho p-r•riod of incubation among receptive birds is variable. It switches from
2 to 5 Crc-., or is prolonged into a few weeks.

c S,
1  

.4 aa,4~o ismr e by general and di...4d..v sins.. 'h6A .rnima3m bo...

rj~ost:r.-:, iJcep, 1a-robilo, refuses to oat. 7ne feathers stickup, the wings droop.
,o bi-. ",-2z his cajo and feathers with an abundant "reon o Tensivo, often bloody

arrho-". ln Z.rgcnra., one observes an ocular nasal catarrh. Loss of weight bccomes
3ro prci -.eZr4 crd and death followt in approxdmately.8 to 9 days. Pmoervcr all the
:=cs ac not fatal; there artmany bc.;nnin and abortive cases. If th animal cdos
:t dio at this tira the diarrhea stops and appetite increases. respiratory difficul-
"Uis n-:,ht appoar during the evolution; dyspnea with beating of "the wings, coughs;
kt usually they remain in the backcgrourn.

The chronic cases zubt also be underlined ao they are extremey inportint from
i epide-iolo-ical point of view in the spread of the illnoss.

" • * .. . .. . . . .... "++ . . . " " ° '' in + " v
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Chaptor I
.!;pidomiolo~,

1n~the109..34pdemic and the Pando.ic Of 1929-30., the first h=,an casesW~rGI ±CC;taet-¶ith Imported sick. paraoots Or Parrots* The eccondary foci ap.'oarcdIn Place where animals from the Ori~±z-lal lot had boon ropartitioned, On tho otherhand, in the folwn- yoo1's, the source of infection., was in necarly all cases.,not from impovrtod pa~rrots, but from ani=3ls rai ad in tho country -w-hara the pd..had manifestoe. itiolf.
Th. develoo =ant of those bo ýInnin!:* In o::pLed±nadb ~ ~~t~o fvr

carrier** thezao boin-. both cured animals, or hoalth cariclrso :.cyor anid HEddio(l)have as a na,6ttr of fa~ct noted In Cali~fornia hus3ý-ndrios that ltatnt fr.^ctior.3are rwro frequent than appareont dizoazoo Th±z. fact ~I= boon der~nstratwad in othbrforms, In South Ahzoioa and Australia,

The bonr;4.n-, of Infection In exported aninals is duo to bad transport conditions,to chwk~ln, o: c~l~mtop and to the n~bar of birda brouight Into-contact. -otf~~

In ca,:3s of contagion from sick birds, the disease if often direc.tly tra-n-mittod,,both throu~ji contact-or through bitos there aro many cases of this typo of coita ,±oriarz.on& proprietora who feed their parrots from mouth to mouthe The co~nta,,4_on can alsoco=n a.out. indiroctly', throtLji nasal accrcitiona anid the spittles which parrots havethe habit of throw~nG around them, or from their dote ctorp urines and feces, Thistyp~e of Inedi-roct trananiesion has boon noticod amozgg subjects who had sI:-ply cleanedthe cames of si.ck birds or manipulatod. the care-azzed of infected animalo.

*On the other hand it is certain that psitta-zosis may bo given to man tbrouý:hthe Intermediary of apparently hoaltlybirds, virus carriers, lioglor(2) spoaka ofa sm-ll opidornic which had a hoaithy pa:rot as a cause. Lons and Kreuche(3) relatothe case of a parrot 'who had boon li1viLnr In a tone for a year and suddenly started
an epidonic.

*I'c=sver ¶we ha-vo to insist on the fact that parrots anid parekoots are not theonl~y f~aztors in trar~zmltt~in- paittacocls. N1oac(l) tcLatC3 that all the birda of thepait.t=41ac family za7r be actual or potcntia~l carricra of psittacisis; ama2zons,,
douila, hcadlo4 1±can, ry african parrotsj, cackatow3, araos, loris, insorarablopara~coot3 and aliaarbirds. Ifwyor and Zddie oven foiund the virus in the latentatz-.e in t~oz car--Ary(). :1--oakicno (3), Sturdce and Scott(4) and Ariiztrong(5) hadalroady zpozon of huam ~ca-.c in relation to canaries,

In 1940 on the ono :2_4. Soles(6) do.-nstratod that the virus of psittacociswas tho caxse of .3outh i._.can pi,-eon dicceace, and on the othar hand ?inkorton andSwarlc('I) In the United Z,_.aea isolated. a virus moz'pholo.;Icaflly identical to thatof psittacosis among pl,,-ons rostrictoci to a diet lacking in thiaminq; horaevcr,thIs lazt. virus while it %;as able to provolm a deadly meningo encephaLitis in micethroug~h. Intracorebral inoculation was ddprivad of ==x pathoZonic power u-1on
Inoculated porltonoally.

It was pos-sible for Mayer. (8.9) and N.eyrp Eddie and Yamanura(lO) to tra-c.; thorslatiloazlip with MIz:!cpdIzoased pIgoons In the history of certain hu:ian psitt~acozispatiea', ; -,- the Us S.o, In '"nglarid ArdOrmes and !alls(1l) discovered the virus among,
&p-aroat:ly hs-alt~q pigoonso

72h-Z5 ouScrZtlonsp confirmed by- ra.-tlp 11all a~nd Grogf22) and Zichis., Shau:;hne357 and 2ol),1cd to reco~pition of the existenco of a PsiLttacosis type infection
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Aronu- piicons, an Inocction lihiCh :o-or offered to namoe Ornithosi." For, as hadalready beon obhcerved ty Colcz(14) =,' Pinkerton and ruwaJc(15), the vjrus i3olatedby L.eyar fro= pi±oon is not pathooonic for mice when it Is in3jctod perItonoally,
which already Indicated that one was not in the presence of 2 completely identicalviruses. P.'ehur on, in the chppter on oxperimental study, we will seo a few more
difcorncez.

Vie disease has also beon discovor-d amonir chickonss ]-2ayer and Eddie(lf).The virus izolatcd from nick chickens is in every tay similar to that isolated inthe pi-leon; by intrauscutlar Injection In the chickens, it. produced a fat-al dis.eoase
Eddie and Fraci-i(1) s',owad by the studyý of the corum by means of the reaction
of deviation of the €om-plomTntp that turkeys= ad domostic duck* may in a •lar,,, pro-portion cart the vrLrUti

It appoe.- that tha siok pigcons are more dangerous than mere carriers, for theyspread the virus in far greater quantlt •cs. It is onou,:,h to think¢ of the great number
of peoples, *f.ho iLn the country and in parks and public places inu tcr=3•, constantly
live In t~he. proximity of chickens, ducks, turkeys and pigeons to realie the irpor-
tance of the problem.

Casas of contagion from sick to hoaltby human beings exist. Howevor they arevery rare(Xe'achenotoiner, GuJthur, Aujaleup etc,).

On the other harn, during the develor mont of an epidemic one may observea ausceptibillty of ir•dividuals which nothing may explain. On this subject thereis only one prociso fact, the age of the individual; the paticnts, are in Ceneral,
adults.

One =ay supose that among man, the lack of certain ascots probab3ly o==1cq1favor the dovlo,lo sont of infection: infact, one noted abovo that Pinkerton andSchawanrl observed that faulty olementation or a lack of thiamine may start latent
infections among pigeons.

Chapter IV
Exporimnetal Study

"We hava stated, that after a dondription by Cocord in 1893 of a gram rtagatiyabacillus, short and very mobile, isolated from the bone marrow of parrots thatcniedof psittacosis, It was admitted in a general way, that this bacillus was the cauue of
'the' disci-,ze

Ho',.ový.r this gprm could never be found in a parcon duringi the period of infectioa
The -!3O pandclc was the startin- poilnt of a series of w4±mz experimentalstudios Vnich pe.-mitted to discount Vocard-conclusions and demonstrate that the dis-

case was cauzcd by -ma ultravirus.

dscn, ;:ostorn, and Levy Simpson, at tlo boginnin, of 1930 raportod(l) that theyhad otud!.cd 12 hur.an ased which clinical3ly proesented themzolvosaof hawing boon In-
fcoted by p-Itaaoslz and 6 parrots in relation with those cases. Their bacteriolo,5ical
research remained rneativo; they wor rneither able to isolate a bacteria of thealmonclla .roup ba:tcriolo;ically or serolo,•ically; but by emploz4ne the zebra.arrc~oot as an oxperintal am.:Al, they demonotatcd the presence of a filtorabla

-- s in the organ3 of the parroto and in the matcrlal derived from the human cacs.titrated blood, serum, or pleural exudate). Under those diver-co conditions they'btainod virus strains which allowed theo to transplant the disoase to laboratoryh lin sorio0.

- - -- * - -



Rleceptive Ani-mals.

Xaav animal, were receptive* The patholofgic aspect Is extronelOy vaziable.
It depends. on the subJect and on the m'aans of entrance of the virim. rIorcovor, tho
strains of ornithosis are considerablyr different from the strain3 of poittacosiss
In what concerns the pathogenic etre.%-th.

3. Paittacidez

IL-z~arch on the parrot was condu~ctad b, xs T~jrr' &nrl Sprunt (2). It iti
po33sibls ta*i~C cz.ce *oirdeby the di:cst.w.vo .cxacrp Ity t~h3 nzasal or the intr=.iszu2ar

=az '. d±zscaso develo~3 in various wasafter these Itnocult-tions; it mipht razult
in an acute for-- in a few days or 3-n a chronic forn and last. a few r-onth~s. 7ho oii

mht dio wuddan3,y -Pithou~t b.Lvin,, Siven an appreciable vi.3a of disease* The mnaral
ZRace, bwr., Is that they looo deieitj, t1=o their feathers ctick up., their feces
becono li.quid and one nay observe a nasal secretion durin,-, the entire course of the
di.scasee The m~ajority of infected parrot.3 died.

Mhe diseaso follows3 the cams line in the case of the parakeets. Bal.son and 11i1
coll orators used the type *.:aopsittacus undulatus or zebree parakeote,, for their
first expexrimonts in isolatiLn.- the virus. *The receptivenass of this 1s pierhaps not
"a Creatw as that of the parrot for Bedzon dismcvrd that nit1~ strains of virus
conducted In series of the parrakeet5t typo had a tendency to lose thcir virt13enC3.

Furresver, the psittacidee nay be carriers of virus without showing any signof cb~zaao. )Horeovcrp cxprrmmeAnsn. with these birds is danjerous because of thecontminaion The ds ifficulties have resulted :in the choice of other animals.

2. ThA Han.

Mae 4o~stic han has bhoun itzolf reccptiva (1),q in a lessor degree than the
parakeaet. 71,4o to r.!= dtys after inocul;r.tion the aniAmal becomes careless., 3lOeP7;
iV. ro.At.Cc food and atays r uno wc ornA~r of its lcae with closed eyeas with its-heoad &-.Id

tQ. h=rI~ný,. It niet. t this way for' a fow dqys end die In the state of pronourxcOd
,j6e7=1tion9 In cortain cazcas, the hen appcarantl~y does not. roact to the inoculation,

L~. ritis a liver a" esplean are virulen~t.

3. Glvtor rccaptivd birda.

A. car,:-yf is recaptive ("-2kebes (2))j 1ý yr and Eddie (3) have de~monztrated the
,-ac-rica of the virus in cznaries appoar2.n7 hoallt17. lavinthal (4 ) had positive

rizldIn transferri.n.,, the vlrus to the Japarraso rice-bi-d. -Also receptive are the
f.~hs, ti bendalis the calfat (5).

The pigeon Zroenfinch, and li='tOý appeared refractar7 (IBedson).

In connection with this It 13 lqportant to rememnber that theo pi-oon (1.-trepbo-
doa lca acto auz. St~replopeoliA zetorq~a.ta) nay spontansou~ily ba infect,2- -vith

th-:;!,Vz..tacosiz vJirus oric-Anatin, 1-n :arrotza or tha parayeets. wh.en in cozt ait with
t.%.-e birds in =ee bo~ical gardens (Tc-::)n- 1)n M.o.ýrcoverpinkorton and Swan% (7)
rot!.c~d that t~h: =.=thosie viru3 xs esa e3/1au.ý 1:tis; infectI.On with reg'-Ula-r:Lty with
the pi t i.-.ile the poittzcosis virus of Z~sor avairy ozri1n., experinmstal2l'
in.ý -1 izto V.-. type of ani-nal, on.ly rare-ly cauae the aparation, of 2.nfrct2aoM
ane only 1". coao wihere viruses have razantV- boen isolated.
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4. Nice.

&--r-r-I"cde and his co2laborators (1) wero the first to publish on the receptivity
of mice inoculatcd Intrapcritoncally with material taken from the parakoots. 1:oreover,
they docnstrated the active agcnt coul.d be transplanted from €==ouso to mouse.
This data .' as confri2zed and co-pleted by 'Gdon (2), -live-s ant Berr7 (3). These
authors inoc.lztcd the viruz intracerobrally, and were able to obtain an indefnite
trana.-asion, by inoculatin.; from brain to brain.

In the case of intraperiton.ally inoculated mice, the becinnin- of the illness
varies uri tho q.Antity of Injected virus and the vlrulen•a of the strain. The animal
loses its appctlte, loses •c i-•iht, its hair stands up, The la-pe of tim= from the
inoculation to the animals daathM varies. A rroat nurnb:r cf mico died 9ithin 48 hours
others die off in three wacks. A very s=ll number is cured.

Tratz=ittal in series is easily obtain-d by intraporitoncal i.njcctLon of an
e-.ulsioa ..f liver and zpleon. These tranamittals in series do not diminish the gorms
virulence i in uhat concernz the parakeets, on the other hand they incrase It in
the case of •"he mou e: Durinm the first tranzpoaals the inoculations of O, 5 cubic
centimeters of an emulsion of orrcns of l0, kill.s animals in 4 to 5 days and a few
mice In sur-ives. Eow:ovor, after the fortieth passag• all the mice die re-ularl:y

Uicc show no symptoms of disease bhe day after intracerebral inocl1ation and even
a few d&ys later. The first siGns consist of bristline of the hairs, hyperoxcitability
The anim•l doesn't oat az~rore. It elays in a bow with an arched back and head dropin,
to the ground bal;ioen the periods of bypore=itability. One may often observe the
atary, th3 mouse turns around in circles, tries to jump and fal2x back.* This is
followed by convulsisa fits which is ended. The position of dead mice is characteristics

t the bxad 2zs retrastdn., the back arched, and front leos are 23z= bent while the back
Vles and tail are extended. The death date varies with a dilutionA with a virus used

for the Inoculation. A dilution of 1% kills n 40 ".2 60 hours; another at O, 0000$1
In six to seven days.

Xoraover, Rivers was able to isolate the virus,, by inoculating intraperitoneally
Into tri Z ase from -,. hu=an subject during, tcmth day of illness. Yle show:ed
*at use this -thod could b- in the ca:- of ;ractic;-l dia~nostical disease (1).,
Inoculation of .itt3acc3is virus , in thV r•use throu;gh the respiratory orgons used
in che=oth -- autic cxocri•mnts b. :'ucr (2) was :ptomatically studied by G, Hornus (3)
(4). The -zi dicd in two to throe dcyo following, intranaoal inoculation while under
:r•orofon- :.•.at!';:•ic. The .ice are extrenly ..... durin, the first to sixth
".our precos2.- thzir death; respiration is ehort; often, at the moment of the animals
laath, A/,: a.:Lt' o bloody athol4y foam appoars on .he lips and the noutrils.
:L-1 5~t,... u ndoer the miorouoopos It poor in oellular elements lind Contains
W of elementary typio3 corpo• cles.

'mhhn virus is diluted, a lessening of the virulence by nasal inoculation
e .sulta, u.,;-h can bo co=pAred to that observed In peritoneal inoculation cases.

Passage from 2nn= to lung dooe not seem to zr.odVlr the virus: the experimental
!Wease involves in the same way and in tho ame ...... , or completel:7 different.
I a matter of fact, inoculated cerebrally; they diz.o•nod that the appearance of

sr~ngo-corephal:t1.s vhich is deadly, and in evary -:wy comparc with the psittacosis
r-uo Inj-ctcd under thb name circumstanzes.



Elemantr bodies Mor-holo.gtca2l3r Identical may be observed on the s3ars: Eitherdependent or in intracellul groups. On the other hanr, injected intraperitoncallythe vimUS of ornithosis has no pathogenic power whatsoever as observed by Pinkortonand 1O0raguos (5), Or a very fooblo one as noted by Coes (6) and •cyor, Eddi6 andemia (7).

5. The Guinea Plip.

The -jinea pig is much less recDptivo than rico. Intraporitoneil inoculationonlr allows one to observe a thermic elevation. l(Bcdson end western a). However
"ths faever reaction .
Temperatu- becoma0 nom.al after three days. Examination of' the liver and the spleento study the vimic'ncc, shows that the virus has multiplied, however without 9btainingthe dogre of devebopint which one has notod in the touso. . .-
"lot o* 1). for this animal: after the third passage, the virus is -enerally

-papuleThe" Intracuta•rousl Inocu•ation prodU"ces up''to 2 to j days a -pimple ofwhich resembles the typO or reaction produced by the ba ic viru: there is nogformation of vesic,*:es.0a the sole of the paws one may e eas and suelling, lesionswhich reach their height on the third or fourth day. Passage of this material
to the Mouse Prove that it ins an in situ virus Pullulation. Bedson e.d Western .utilized this roaction of the skin of the guinea pig as a method of virur standardization.

They later were able to obtain a t= lesion transmissable in serios from theguinea pgP by means of ng intratesticular inoculation, startin-.g with an emulsion 'of mouse spleen virus. The trnnsmittal was copleted the' second or third day ofthe Inoculation, at the m•omnt when the tiaticular lesion was at its height. Howver,the testicular virus of the ,34naa pig was never of &W great strength.
"- • By USn the. intr ;3' erebral manner, Rivers and Berry (3) obtained theS- develojint of a charactoristic disease with nearly all the inoculated animals."Very h&h fever, conatant, reaches its maximm at the end of the first week afterthe Inoculation. Darin, this stage of fever, the animals refuse to eat losing weightand subject to atoxy or convulsive crisis. Howver, genorally the animals arerapidly cured and arc cmpletely healtby tlo. weeks after the inoculation.. ThepsittaCosis virus has indefinite propagation possiblities by moans of this passingfrom brain to brain in the guinea pig. This passage in series in no way altei theV2 virulence of the strain for rarakeets and mace.

Fortner dand Pfaffenberg (4) were hble to stmzt a fatal disease between 1= thefifth and ninth days with strong dosa,.g, of virus introduced tbrough t~he trachea orthe poritoneal. They were able to locate the virus In organs. With small dosesthey caused chronic pu3onar lesions, without a virus present.

6. Rabbits.

Rivers and Sorry (5), (6), Gordon (7) have proven.the receptiveness of rabbit
S to the psltt~oois virus.

Gordon working with this animal type caused a high tempo through intracutarOous3* Itnoculation, tho tempo reached its maximum of InfLaTmation from 40 to 60 hours afterinjection, re=aning swollen during two to three days, then vanished, without everturing v1s3cule.

/
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Followain intracerabral inoculation, with anumd avlary strain passed
throueh -.Ice, Gorrion observed in certain cases, an acute disease accompanied by
paralysis, cornvulsions, often ending in death of the animal from the second to t~he
foruth day. They only reiched ne-.ativo results with human virus.

lv,-- and Berny dcscrib.d the dizca• •ivan to the rabbit through intracerebral
inrculaticn as an illness cvolvln3 towards a cure and tranamsssacble iLn eries.
The virnlcnza of this rabbits brain strain, is complotely corxorvod through the
parakeet L=1d the .:,ouze.

Follow:in- Inoculat:Lon in the tradhoa4 of tho =ouse virus, these authors (1)
observed sins of fever and infection. A few animals died. Daring the autopsy
the luns: presented pneumonia; the lung cultures remained bacteriologically sterila.

&:arj recently Fortnor and Pfaffenberg (2)wero not able to infect the rabbit
by muscular means. They caused pulmonary lesions by means of the trachea, but the
ani•al rceaincd outwardly in g-ood,•holth.

7. Monkeya.

"-.lca~ues monkeys of the typo rhosus macacus inoculated by intratracheal or
throulh the ncstrila, with mouso virus, developed a bactciia froe pnou'.sr-.a* This
pueu=.-aa resembles if not completely similar to that observed in man. (FRvers and
Barry 3).

Intraccrabral inocula.tion of the virus causes zoningo-oncephalitis which is

not fatal in th3 maceus, it is accomn*anied by no pulmonary ranifestations.is possible .
Tr,=mission in cerieo/with monkeys both by meas of the trachea, or intra-

cerebrally . Howover the virulence of tlwse strains seems to get lost iLn both theeaze r.' tho norl-ey and .the mouso,

- ntrriscular inoculation of the virau has no% effect. However, it one
St•I:c• •-ns to repcat the injection, one may notice 2ml neutralizing P-ltibodies in
th" --- , and the aramals inoculated in this -may later resist to inoculation trhough
th^ t'- a. (See Later chapter dealing with Immunity).

Chapter V

Pathological Anatot7

1. A-to-o-PatholoIc Lesions

of who

At autopsy/the subjects/died frox psittacosis one always finds lesions of
2nflam.=tory state of the lungs which is characteristic. The pulmonary lesions
do not resemble in effect those which you find Ih pneumonia or usual bronchial
punumenias. They are more like those found in irfluenza cases (Oberndorfer (1)).
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In seneral, one finJds pnumronia accompanied by m-uco-purulonte bronchitis
(Turnbulls Oborndorfer, .ogler). However SieoM d (2) and Gleie (3) obzermd pulmonar7
lasins without altorationo of tio bronchiX)V.

If in numerous ca3es, incision proves that there is pus in the bronchi
(Obern"- rfer) and If durin• the microaaopic examination one finds under flamaatory
bronchlectasis at the level of the -. "o -of the bronchi, it vouLd scere %e
cas•t condider the pulmonary lesions as not being resultant from thoir alteration
of the bronchioli (.*Is'Lon 4). This nuco pur.ulente bronchitis with tho presence
of pneumo-bacteria =mt be considered as a terminal and independent complication
Of PrISumon1a (Tuimbull 5).

The characteristic 3eaion is therefore constituted by a vascular hemorrhaging
Faumonia dosquanihtivve, complication by-a pulmonary thrombose and non microbial.

MIT'oscnilcaaly it I= proeentag it-self under the aspect of rod depatisation
foci. S:c Uuring the -zl-,z 1- 2 histological
examination thu epithollal of the alveoli is the seige of proliferation and markod
desquamation. The cavities lxit= are filled with an exudate which is first serous
then fibrous with leucocyic infiltr3tions. iHower, in general the infl tr,
cells at% now wmerous, these fibrino deposits berng eo,.remery rich in hematites.
Moreover, ono imv notace an overma6re marked thrombosis of the capillaries and the
pulmonary arteries. Turbull considered this proeressive development of thrombosis
as th, last ctep in Inflamation.o

* t oy
Other writers (Oberndorfoer, Giese) have described/hepatinition foci urith

fibrinous otmoma and filled with leucocytes.

The pleurous filtrates are not Importrnt. However one may note in numerous
cases fibrinous deposits on the superflco and slight hemmorhagTng

Other than the pleuro-pulmonary lesions a certain degree of digestion end
of nervous edmiae may sonmtimes oxit,. Herderschee (1)dcleovered a case of
'aIorhagic pachy.nnin-itis. 1lo:cvor, morooften the nervous system is normal.

•!Sprunt and ý3rz- (2) had noted small hemorrhages near the blood veaso!n and
* .dIagnosed them a cerbral o'i-zpura, in relation to the seriousness of. the disease,

*at they do not have spocific character.

I On th other hand, microscopic exa~minntion of the spleen shows infiltration
Sof larQo cello. The k&dneys and the liver present a paranchmatic.,
Beorhagic lesions exist mainly in the grand ztzbm"d~c abdominal tract (TunLUl,
'arderschoo, Oberndorfer).

4the onkey.

It is interostinZ to compare the pulmonary lesions in human p3ittacosis
S tL cases and in those obsorved among experimentally diseased nonkoya.

S o . •



Rivors antd Eerry(3) wore ablo todiscovor the way of extension and of
formation of pulonary lesions by aacriflcin3 monkeys at spocific intorvals,
after inoculation throuZh the trachea or intranasally. Pneumonia sets in near
the lar~, bronchi, in the area of the holim and scorn to spread towards the.
periphary, alon,; the alveolar .rali.. P!osol-ztion follws the opnouite path.*-
D1rinP thir avolution one may find a particular combination of I h b:kbx.-
varicd patholo.,icsa procassoso vascula• tijhtengn, dosqiaration of the alveolar
epitl.oliuxa, ious oo--in], fibrin darosits, her orhagos, necrosis of the alveolar
walls, uidoning of the al:eolca by poiyntualeurs and minonruclour.-

Tho mouinsitU3 oncophalitis obsexred in the monkey, after intracerobral
IlOCulatiOns is p.rircpally charattorized by a mononucleur reaction at the level
of tho iun.cs.

Psittaciden.

Tho lcsions oboarved in the-parr9t and parrakeet are mainly localized in the
splee. n and the liver. The organs are hypertrophied and often small grayish.
nodule; are found on their surface.

1According to 4oh:;(1) one must consider any dead parrot with a spleen larger o|
than 3.5 = and icba than 8 to 12 n= which Is hypertrophy caused by simple in-
fections as birig suspect of ,having had psittacosis. ':.hen tiis split is from
5 to S = the .arrots havo died of psittasosis. The histolosic changes in the
spleen are oft-n . .L.!rtcrtant; that they can also completely destroy the normal
ri-hitecturep '.hille the reticulum r5.=ilnn intact.

The charccteristic lesion of psittacosis in parrots is found in the area of
the livar: the r.zcros•o.opic examination shows nimerous zones of neosy of the
hepatic cc'.la, irre•,Larly distributed zones, but more numerous at the periphery.
It is a qcsaztion of the degenerative process during which thbe6§-Ccytoplasm
because acidophil and granulated and is retracted, wh&le the center is" charged
uith chromatin, •n.d takas on a pyknotic aspect and often disappears,. Then come
leucocytes, mostly mononuclour, which infiltrate the lesion and ma•y observe more s
than lcitary and fibrin deposits. A prolific amount ol' hepatic colls 'forms around
tha ncrczosed i'oai. At all levels a great amount of Kupffer cells which are
tu~orf3cd c>st, vacuolJAcd, full of yellowish pi-,•nt. The biliary canals are.
d.i-l-.tocd cxd soetlmes filled with rmononucleurs in the necrotic zones. The
v:cls •rc not changod in a constant way, howtever they can be th.ronboticq
ec.a.c.lal2y in the cases of small vessels.

Spread in the entire hepatic paroed, me, healthy or nocrosed, one may find
cells filled with olementary cor,.ucles about which im will speak later.

-yond the splanic and hepatic alterations there are in general , in the
area of the digestive tube, an inflammatory state and sometimes lesions of
hc=orhagid enteritis. Peritonitis is often found. Levinthal(l), Elkeles(2)
have alzo doscribcd, a pericarditis and pu]L.=nary lesions of the pneumonic
type at various degrees. This pul- onary ailment wav also found by Sacquopee
and 7cr.ab6uc(l)j but it ins very rare: Bedson, Rivers have never met up with

In the mous6.

rintraperitoneal inoe-Ulatie np one finds r-n abundant porit~oncal oozing
amon- thase animals, it is sli:y containing fibrin flakes. The elemontry cor•us

lela m be brouz.t out on smoars from this oozing(see furthur). The liver

_ _ _ _ _ _ ,



Is larao, cabio, of Yen. oolor(Cha!.ois), full of infarct. In cases of acuto
evolutions it presents under microscopical oxamination, infiltrations of fat,
and degeneration of the hepatic colls, leaving noorose areas, infiltrated with
poly'nualeue and monoaytos. Tn cases of slow evolution, the hepatic cells are
noarZTy normal and one observes only mononucleur masses t

Thi spleon is swollen, very red and frible, The histological lesions consist
of necrose zones, with leucocyto infiltrations, in the pilp and -lymph follicles.

Mice Infected intracorobrally, mzy present lesions of the sane tyrpo, however
these are less evident and less con3tant, in the area of the livor (20,c. and the
spleen(10%). Mainly, one finds a menenmito enaephalitis charactorized by an
exud&te com.posed of mono and polynucleur cells.

It should be noted, as of now, that the elementary corpuscles may be found
easily In, both incisions of organs andsmears from the exudates.

Characterisic lesions may be noticed in the area of the lungs of mice inoculated
nasally. They have espocially been studied by G. llornus(l), whose description
we borrow.

The lines of mice which have died of pulmonary ppittacoois may present various
microscopic aspects. The lung often seems 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 anpears asa homo.eneous
block of pulc.nary condensation. But nost often, hepatization of a grayish pink
color is obser;,d, at tne•s flhini. only a section of a lobe, at others filling
the entire lobe. It is Indeed exceptional that no large regions of nmclothe
lrngs of compeoly normal aspects are left. Lastly, and this mainly in cases of
diseases tha evolved very slowly(8 to 10 days), which Wma be noted after inocu-
lation of dilutions, the lung Is of nearly normal aspects only seeded here and there
with smacl rrayish transluscont grains.

You should notice, that whatever the macroscopic aspects the pulnonary edera •
is always of imnortanae.

From a histopathological point of view, psittacotic pneunonla in the mouse
is essentially characterized by a monocytic alveolitis, to Which are added in
va-riable-do-rees edematous and conGestive lesions. The congestion ftich is more
or less053nt, is noted mainly when illness Is papid3y evolved, Pulmonary
edema is always of importance. The monocytic alveo•.tis is always clear when the
lesions h.avo evolved rapidly, in 3 to 4 days. But even in this case, and even
moreso if the pneumonia is of the slowly evolving type, the r~oynuclours which
S.always exist in these lesions, are numerous.*"oecrotic foci appear at the s=
time.

* , The abundance of elomontary bodies in the area .of alveolitic foc& is variable.
,They are somtimas rare; at other t:imes an the other hand their abundance is extreme
and the great majority of cells is filled with corpuscles. Pracytic cells are
always mononuclour elements.

Affe:tion of the bronchi Is inconstant: they somotimes contoain a vaying
mmbar of cellular elements, conocyttos and polynucleurs. These leucocytic
masses parellely with the more or loss important lesions of the bronchic
epithelum.
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G. Hornu3 discovered normally in all sections of pulmonary psittacosis,
elomerntary bod1es •n the cells of the bronchic epltholium, The prosence of these
bodiors does not necessarily =ply deep lesions in these cells.

The experiments of G.Hornus iere picked up by Rudd and Burnet (2) who
obsooind that by using dilutzopa they lImtted ~he Infecting power obtained from
pulmonary lesions in foci. This foci may ' be counted clinical which provide
a cahod of of finding the tirus.

In the rabbit.

Except, for lig-ht mcningo-oncepha3liiz which is common for all the infected
anim1a3 (rwvors and Barry), the principal difforencos exist in lesions of the li.mrp
found in lr of the cases in 'tfiich consist of degeneration of focip of necrosis and
and infarctuse.

nI. IaLzmaR a coZ1puscias

Th~e publication by B3dson, Wlestern and Levy Simpson, wbich domonstrates that
the etiolo,.cal agent. does not belong to the class of filtrable vius, Lovinthal (1),
Lillio (2) and Coles (1) announced nearly s:ltaneouUly that they had observed on
probably colored preparations
of the virulent material, very small formations at the 21mit of visibility, mostly
intracallular, were also found in a free state in the preparation. Ikvinthal
considered them as small bacteria of a similar nature as that of bacteria tilarense
and calls thema "M~crobacterium .mulfiforms psittacosis ". Lillie offered to call
them " Rickettsia psittaci", and Coles, Corpuscule X. Whatover the denomination
used these authors consider it the causal xf agent of the disease.

They are small round or slirhtly oval cor-':,cs resembling very little shells
and appear in the stear either isolated or in pairs or in Irregular groupings.
Bacilli forms have been deucrlbod by Coles, Lillie, Bodson and Ilestern, but ware not
found later. It would therefore appear that these corpuscles are typically round
or ali.-htly oval. Their dimension varies from 0.25 microns to 0.45 mzcrons wiOh
an average of 0.25 raicrons to 0.30 microns.

In seations and preparation made with Impressions of the organs the corpuslces
generally appear on the inside of reticulo-i•-th endothelial cells which sometimes are
comploato2y filleda with them. However, G. Pornus (1) noticed on slides of pulmonary
psIttaco si from mouse, nunorous of the dcemontary bodies 4- th- 1-t of the ronchi

either in the 2.nterior of juonocytos or free, extra cellular. They seem to make their
way into the bronchial canal either by splitting of parasite of cells and dispersion
of elaoenatry bxdics, or through disquamation of the epitholial celn.

LVurroua cxtracellular forms * may be found on the awars after a secondary

washing of the cells.

In using Giemsa's method, after differentiation in the ug orange G. tannin
solution, the elementary corpuscles take on a deep red color. They may also be
colored with loeffler's bluo and any polychrvao b!Ae. Rivers ubse the coloration
of the rickettsla modified by Castaneda.

Lepine and Sautter (2) were able to brinr: into evidence the presence of

- -
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thymormu-Wle -acids in the doc.entar-y bodies of pslttacos!.s by using the reaction of

Feulaen, on slides from the luns of mice infected intranasally.

Arm these corpuscles really z& the agonts of the disease?

The fact that one was able to brin• into evidonce thos. for..ations In the
-virulent material de.ivt-d from variote sources supports this hypothcses: in the
parrots, Lovinthal. cnd Pivcrs discovorcd it in the pericardic oz-in•; Pdvcrs,
In tho liver, in :,n Coles disecvercd It in the blood; Lillie, in the pulmonary
alveoli. In the =uses, in the blood and the spleen (Colos, I'4vers), irn the
liver (Rivers), in the poritoneal cxudato, in the n-Aningo eo.dato, (F4vors), and
in the alveoll of tha lungs, in the cells of Lho alvolio cpithelium and in the cells
of the bronchic cpitholium (liornuz). Rivers, hwever, notcd that he did rot always
ind these corpuscles in the rirulent n-terial in the oriolin of the parakeets and

infected mico. He has also never been able to discover thorn in the pulmonary
e.•crlmntal lesions of tha morncys. Dadson and Imetern and also Elkolos and
DBrros had alrcady noted the naga~ive factor, in what concerns the aviaiy or
human zateftal. Bad3on ho'ever (3) regalarly discovered them in the spleen of r
Infected mica and guinoa pigs. However, the examnation of a !great number of mica
su=fJtS that the quantities of the corpuscles varies parallelly to the viru"_onco (4).

The impossibility forth these corpuscles in certain types of virulent materials
is not a zufficen',5 rcason to dizpoll the hypothesis that thoy are the yirus. This,
Is what =ere exact exparlimnts corductod by Bedson tend to prove.

cdzon, having centr-.!u'ed a virulent emulsion during two hours at 5000 rpm,brou-•ht, back th- mator.Lal to Its original volume 'q.- adding physio~lo~ical, water
zaci ncetiozd ah3at tha vi-salon-a of this emulsion, trid on the guinea pig
skin, proved itaelf Identical to the original, auspension. On the other hand , the
enaa-natlon of th-3 obtaim d material in a mear proved that the elementary corpuscles
had bcen concentrated In a noticable matnne~r. Purification of the virus fraction
centritu~uation gave -_dcntical results and the materil* after being washed tuice,
contained only elamntary corpuscles.

Laztly, tha washed corpuscles of this particularly agglutinated by serum
from .u.nea pies inoculated agairst pbittacols and fixed the compleoent In th
przz.ý,=4of ze-- s:: pacific serumo

III. :VOLUTIV- CYCM OF THE VIPR3 OF PSITTAOSIS

"A!zon arA ,anZd'(l, 2) PM Bland and Canti (3) continued the morphological
study of the virus, not only in the mouse spleen infected experimentally, but also
in tlzi-. cultures. They noted morphologia changes taking place at rogular intervals.

Tho first forsa visible with a microscope are appircntly homogenous groups.
Tacy ar-e soon replaced b. colonies (or J'arulwe") of corpuscleo of more or lcss
eqal! size and havinZ a diameter of approximately 1 micron. Theso lage csh.pas.
ara 1- tcr multiplied by moans of div-sion and of a series of succezssve diw._sicns,
their size d1:i-mihes prorossiolyve and reaches that of elemontax-y corpuscles.

225~e re•-1 -ity -th which this :orpholoZ!=l takes place, =makes the authors
ba.lýva that th.aro is evolutive cycle. The fact- to be noted is that when the

'I
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lementapy corp•cles rcachj a convonient coll (either in the animal, or. in ce'llula
culturcs), they are soon and constantly replaced by forms of laftor diYmnsions.

This typo of ovolUtive1 Cycle would explain the pleaomrph*ic aspect which
Lovinthal was the first to descri~o..

CHt.-'ACTV.PITICS OF T!F VITU•f

Filtration

O). of the es-6ntial characteristics 6f the psittacosis virun is to XW
ftkt" cross- through the fomiln• filters: Berkefeld IV (== positive results" Armstrona and !.3coy (1)9 2 zf Elkeles, negative results Levinthal).

Bcrkareld V (positivo results vith Lovinthal) Krmv ede, Elkeles, 1Barros).
Cha-borland L1, 12 (Bodson; Pesch (2)).
Mmbrlar4 1d (SQ Vucpec; Pesch)-
,oitz E K (Poach; Dodson)@
aichxol (D lolea).

According to Elkol0s and Bar2os the best results were with Berkefeld'o V
and Chamberland LI.

-Izmarus and Mayer (4) obtained ccplately different results: durinrT their
xtbhud±-b trials, the borkefold V and Chamberland 13 candled and the Seitz E
filters hold the virus. The differences probably hinres on the fact that the
Infectant material used was taken from cultures on the chorio-allantoic membrane
of the incubated chicken egg.

Filtration results in a lossening of the virus. On the other hand, Armstrong

noticed a short Incubation for the filtered Material--a difference that was not found
by Pesch. According to Iloyer and Eddie (5), there might be period d= of disease
during which the virus does not penetrate filtered candling. Levinthal (6) discovored
that the puittacosis virus measures 0.22 mcrons to 0.33 mcrons by the ultrafiltration
techmique uced by Elford. In using this method modified by Bauer and fhuess, Laarus
and •ayer (7) obtai.ned constant results that it waO at the source of the used viruso
%&Ich allowed them to contribute a dimension of 0.200 microns to 0.00 microns.

to the virulent particles.

Consrvtione

Virulent organs kept in a 5% glycerine solution at , 60 C in the refrigarator

.Conserves their activity. durine threoe weeks at least. (Bedoon gS.,iAtngern 1., Gordonj
2) and dven during 36 to 66 doys)(}iyer and Eddie)). However,/•'-suos Iu5pt In
"gZl7rine for a few days MIS-ht lose their virulonco (Bdson and ':ostorn),

Another method of consist" of placing the Infectious material in a phosphate
solution of pH 7.6 at 60G. Under these conditons, they are tested on the guirnea
plats back, the tissuo still shows virulence after the 55 day.(Bodson).

- -.... .I .. I I |- -



Mayor and Eddie picked up Gordon's exprimmnts with the dessication of
virulent organs. In drying infected mouse spleens, on calcium chloride or on
phosphorIc an edride and by keeping them at / 4P0C, they retained their virulence
during 277 days. On the other hand, dry excrements kept at room temperature,
It.•.'ri.k•,kk would lose their virulence in 24 hours; in the icebox in 4 days.

Lastly, Bedson and Wastern conserved certain strains, by congelation,

In (freezing) and found them virulent after the 50th day.(4)

Dilution.

Blood and spleen dilutions froe Infectod mice wore proven virulent up to
1/100,000 in what concerns the spleen and 3/10.,000 for the blood as studied
by Gordon (5). By inoculating mice with their dilutions up to 1/100, 000,000 and

l/1,00O,000,O00 Fortner and Pfafi'enberg (6) did not kill all experimental animals;
a certain number escpado

Centrifugation.

Wb show above that Bedson (7) had been able to concentrate and purify the virus
by mans of fractionated centrifugation; a centrfigue at 5000 rpm for 2 hours, goes
back to paittacosis corpuscles while a centrifuge at 2000 rpm for 10 minutes has no%
action.

Heat.

Experimsnts conducted by Gordon on the mouse helped him estimate that 55 C
for 30 mnutes is sufficient to inactivate mostz parrot strains, but does not
always killi the Virus. On the other hand exposed at 80 - 100 C-for 30 iunSs
seems to kill the virus completely.

Action of Antiseptics

Perrnannanate of potassium diluted 1:10,000 at laboratory temperature, does not
always kill virulence. The virus may also resist through an additional solution of
0.5% of phenol, even when the antispptic is allowed to act at 30C for 20 hours.
(Gordon).

The virus seems to resist the addition of a small quantity of ether; however,
it is cQuite changed if the quantity added is 10%1 at 5% one does not observe this

Treated with small doses of formol (1 to 2,1000) the emulsion of infected mouse
spleen cý ý conserveu its antigenlu power •11, and loses its virulence. The
virus treated in this way may be heated without P 1 ± lose of immunizing power
while the natural virus when heated both loses virulence and antigenic (ledson).

Culture of Virus.

We have shonm above that Bodson and Bland (1) and (2) and Bland and Canti(3),
during their research with the virus psittacosis morphology had used tissue cultures.
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Haaigen and Crodel (4) cultivated psittacosis virus ini the Maitland noedium.

A number of tests made byf U-acCallum (5) show that the presence of 11*. coils
is indoaspensable for multiplication of puittacosis virus,

1however, #4 main3l tho various media and ':isswus of the chicken egg in the
state of devolopment were used for virum culture:3.

Chorio-rn--xllautoic Hambrano

Bkarnet and Rountroee6) Fortner and Pfaffenberg (7) were able to obtain the
psittacosis virus culture on the chorio-allauitoio :mozbranev

Thevirus did not reduce as evident% lesions as the vaceinal virus* The countiw,
mathod by tho number of papulos :is not usable. According to Rountree and Burnet the

*mambrane three days after inocul;Aion Is thickened by the edema and shows a variable
dehree of capacity. Numerous little white opaque foci ame dispersed on this surfacep
from 0.25 to 1.0 mm in diamster. These foci are usually amall, but sometines wide-
spread and tmk thicker,

With the strains usod by B~urnet and Rountree the embryo survived the inoculations
and the lesion disappeared-three to four days later,

onchorio-allantoic membrane. They conserved a strain for 38 months and effectuated

45pazaages. As a whole they confirmed the above given results. However, they
point out how rane lesions In the foci. are,, the onlyv results of the znt~k= inoculation
b eing edematewc. thickening of the membrane. Moreover, the embryo is killed the second
or third day when the virus fixed on the egg by transferro. This period might be

*lenghtened if d~ilutions are injected: five to six days (diiution 2%) and even 6 to 8
*days (dilution 1:1000).

Burnet and Rlountree stated that they had no difficulty in infecting the membrane
with a source of the virus was parrot or MOUse lesions. On the other hand,, Lazarus
and 1Neyer noted few failures with suspensions from mouse spleens*

* Later, the inoculation of virulent material (liver or spleen from psittacotic
pigrreons) Into tho chorio-allantoic membrane helped Smadel, Well and Gregg (2) to
isolate five strains of virus.

Acniotic cavity.

Eurnet and Foley 93 (3) inoculated p3ittacosis virus into amniotic cavity and
found that it multiplied. The anmintio liquid reached a highi virus content.
Inocu',ation in heavy dloses of a strain which had been repeatedly transferred,
caused a certain n~umboroof fatal cases with the embryo, after tIs 4th day.

The va.tollin mcobrane *

Yana~mura and Mayer (4) were able to obtain a psittacosis viru culture in the
vitellin membrane of an embryo of Pp:proxdimatoly six days. A great number of virus
were found after three days of incubation as well In the yolk as in the membrane
Ltself./
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Aluantoic Canty

Wilams (5) showed that it x~a possible to cultivate the psittacosls virus
in the allantoic cavity and that the quantity of collected virus ware greater t• an
when using cultures in the vitallIn membrane. Those remits were do-firmod by zn
R. D. Francis and Gordon (6) and were carried to tio further group3s atypical
pneumonia SF strain and maninao-pneumonla SF.97 strain. It should be noted that
during those sam series of experiments, Williams fialed with the lymphogranuoalatic
viu and R. Do F rancis and Gordon with the touse Pneumonia.

WATS OF VIRS P•LTRATION

We have seen abo-e (exporimental study) that the psittacosls virus may be
inoculatUV with positive resultsp by = mmzy means, to the laboratory animals.
Here we wil only remind of the results to clear up the epidemiologic problem.
F2xst of all the positive results obtained by Rivers following digestive and nasal
Inoculation in Ulo parrots. It Is the intratracheal and intranasal methods used
by this author with the monkey and followld by pneumonia. The inoculation ...

* z d= in the mouth (G. Hornus).

This ease of penetrating of the virus In the zucous of thW digvestive tract
(parrots) and the respiratory tract (parrots, monkeys and idce) contrast in fact
with the harmlessness of the intramusclar inoculation in man and ronkey (see
further the active lnn-nation attenpts).

MPARTITION OF TIM VIU3 IN THS OHZ3 OF T13
DA =D l AND :SMS OF ELIM ATIOK

In the infected parrot both naturally and expe nt•al2# the virus has been
found in the liver (IBesonp Rivers) in the blood and the spldon, in the lungs and
nasal secretion (Rivers). Bedson discovered It In the intestines while Mdeer
and £ddie were rot Isolate with Irregularity. The excrements were proven to be
virulent (Rivars, ey'er, and Eddie). It would therefore appear that the means of
elimination of the parrots are nasal secretionsand urine. In human patients, the
vi has been isolated during :inspection in the blood serum, and pleural secretio••.
(Bedson). Heyer and Eddie did not find it in the blood after the fonrth day of
illness. In uznýn the white mouse as the control animal, -Rimrs proved the existauco
of the virus In the sputum taken between the 3rd and 9th day. Moyer and Eddie
found the virus up to the 27th day, but insist on the fact that Its in-i ion Is
Irremilar and the exaznation should be repeated. The lung has been proven
constantly viralent at autopsy; the spleen and the liver nearly always (Bedson,
Ywyer, and LdM).

"a have :-oted above (experimental study) that the repartition of the virus
depeddcn the type of Inoculation among laboratory animalI ex-orlmontolly infected.

under
With tho help of this data, it is easy to state/what conditions hmaan

contagion takes place.

The most frequent Is the contagion of bLrd to man. It Is often made by direct
conLact. Or by indirect contact, by nasal rjuuss excrements which are thrown into
"the air by birds and can be carried by air current. Man if infected by the respiratory'



war and 3:re kb± a yeX short. contact width vrirulent mtra
may be onoug, for infection to take p (I)*

Coxtam lton throuah diseasedO human subjects are rare, but can be exP•ainOd
by the virulonce of the sputum.

CIIAWTE VI32

CLAS3.PATION 0? POITTCOSIS A ORNITHOSIS VIRUS

Rmomber thrt .vrpboog•cal and biological resaecblanaes have allowed us to
P=Pp the pzIttacosis and orn.thoisv.•imthe following virus in a& hbomognous group:

The vaccrral 2lpogra-ulo tosis virus of 1tOcolas a-4 Fawr disease.
Th atypical frmn preumonia virus (Strain S.F.)
The Xvning-p-jrumrioic virm.
The eat.• p o-unoa virus.
The mouse neumo-a virus,

to which certain authors add the trachoma virus and that of blannorrhagia.

O-e may fi: in the details of resemblavce and the means of diagnosis in
the article b, J. C# Levaditi, dealing with the lcmmologcal and dia..qostic
mothods of the Xicolas and Favre disease, in the chapters dealing with the study
of reaction of the deviation of the complement and the reaction of neutralization.

y Chapter IX

Z=anity In Psittacosis
ilu~ral i=unity in man

LuLn-P the epidsmiological study we insisted on the rarity of psittacosis
a~on. you- children. Thum durinr the epidemic of 192901930, in England out of
1U4 •cacs studied, only 4 were undor 10 years of age, and a critical examination
of t.ese casez, -ade by Sturdy and Scott(l) led to doubt the : :-t exactness
of tho diunostic. It is also not exceptional, that during family epidemics,

yo--ng ch/iren do not catch the disease. And on the other hand, living under the
sae conditions as their parents, one would suppose that they too had been in

JI contact with the virus.

to suppose vith a cert3in degree of certitude that a natural Izmnity towards.. ittacosl exits In the child.

T eM _ __ ty_ _ eut__g _r_ i e first attatk

Epidemiological studies have allowed to establhis another fact: the low
==ber of cases a persons dealing with ccowrce of the birds. This relative
aobence according to Sturdpeand Scott, might only be in appearance, but if it
Is to be admitted, it could be explained that existence of a first attact,act eazjd by more celess grav clnia manifestations, and giving a certain
de•re of i=innty.

A caze of rela;se, has occurred in contradiction to this hy-othases; it is
a case ob-e.-ed by Venkkebach(2) durd.n; a 2nd attcck: sick once in 1930 ho was
iect~ed 6 yoars later ina laboratory, following m il ons Ule material.
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The lack of documents in human modioing does not allow any conclusion.

It Is easier to. reach conclusions when -observing whit hap'pens among animals.

A certain degree of immunity following a first attack may be noted among
cured psittacides.

Dodson and Western(l), when experimenting with parrots and zebra parrokeets,
noticed that certain subjects resisted to inoculation of a controlled virulent

* material. Invaariably 'i concerned adult cases. Thus xk= one was carried to the
hypotheses that it concerned birds immune from a previous natural Infection.
Following these observations, the authors used young animals, so as to avoid new
failures.

A more precise experi-ent allowed Bedson and .!estern to prove the exiatonce
of a certain degree of imnunity among pa.rakeets cured after first experimental
infection; 8 of these birds were given a test inoculation;folk showed not symptoms,
3 were sl3ghtly sick, only one died.

Meyer(2) has shown that in many commercial bird en.erprisos, approximately
5% of the youn• parrots and approximately 1C% of the aiAults have psittacosis
virus In the spleen, the liver, and the kidneys( the •arus being brought into

Sevidence by inoculation in the mouse). The birds, in such a state of latent in-
fection, resist to massive inoculation test doses, but one sacrificed, one may
observe that they are all virus carrieus, with a very small exception(from 2 to

Simila facts have been observed among rice. Rivers and Ierry(3) trying.
intraperitoixeally 53 mice Which had lived through a first inodulation, found
on3y 5 who survived. Fortner and Pfaffenberg(4) trying a lot of mice which had.,
resisted bucoal inoculation, as well as high dilutions of virus (1/100,000,000*
and 2/1,000,000,000). They proved to I.* imunized in a proportion of 20%. X"\

S On the other hane, Rivers and Schwentker(5) observed that monkeys cured of
experimental ps.ttacotic pneumonia, are less sensitive than new animals to a
2nd Intratracheal virus inoculation. However this immunity is purely relative
and •kI if too great amount of virus is injected, the refractory state cannot be
brought into evidence.

N -eutralizing power of the serum

I. Serum from the convalescent

nedson and western (6) during their first experiments wcre not able to bring
Into evidence a neutralizing serum from the convalescent bird.

Rivers, r3crry and RXtoads(l) were unable to get any neutralizing action in k
usiAn the mouse as the test animal. However when using, intracerebral inoculation
with the rabbit and taking as a criterion thermic elevations they were able to find
a very liaht noutralazing powers however so low that it *k was very difficult to ;

"demonstrate. In the same way, Sacque.ree and Ferrabouo(2) while using the parrakeot\
for test inoculations, were unable to get definite results.

Later, Rivers and Schwenker (3) based their experirent on the pooport~on af
dead mice and they used the aterage lenght of dtsease and used decreasing daoses
of virus; by this means, they were able to brife into evidence a certain number - /
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of neutralizing antibodies in the serums and a certain number of cases of psittacosis
cured more or less rocent2y§ 1 month to 31 years). However the Inconstance of

re.ults In =mn, does not allow one to use the neutralization test for retro-
spect;ve diagnosis of psittacosis.

On the other hand in the monhkey, those authors iore able to locate antibodies
in Wh3 vorum of ani=als killed of psuitacotic exparimental pneumonia from 39 days
to 17 days. Tne difference in roeaus could probably be explained by the time
passed between tho cureng and socking of antibodies.

2 Serum of h pori.nmizod anirals.

iiavln• succadded in immunizing mice by means of inaativated virus by
at the addition of formol(iao below), Badson and oosttern(4) noted that the serum

. from thaso mico waz capable of ncutralizing the virus. First to bring this
ncutraliz±ns pmwer into evidence, they- .noculatedt= mi:xturo;t virus-sernm into
the q'urca pi, by the intracutanoous means. The various virus dilutions in
contact .1ih the sorum ,•ave no cutaneous roadtions. Bodeon continued these
exporiments in the guinoa pig(5). He intraperitoneally located virus in 2 of
these anirzals and took samples of the serum after 9 to 15 Injaections. By testing
the ncutr I 'i ng power on mice, J=+- * z by moans of intraporitonoal
inoculation ot the mixture of virus -serum, he noted a very feeble protective
effcct(2 cases out of 6 oxamined); while on the skin of the Zuinea pig, the
neutralizing is constant for the virus dilutions higher than IO02 power. Bedson
supposed that the difference in the results obtained is mostly owed to the groat
sensitivity of the mouze; on the other hands it is possible that the virus-anti-
body corpplex is separated when injected intrapor2toneally,

Aft,:r having been able to immunize mice by moans of a formol vaccine(see
bolow:) i.•dzon(6), deoonstatod the presence of r specific antiboc:ies
1-. ctraulating in the blood of mice who had been irmnunized. These antibodies
praoscnt, _n feeble concentrations wore brought into evidence by Intraperitoneal
Inocu•ation of mixtures ca virus-nmmune serum to the mouse, The injection of
a.pparcntly neutral -ixtures xamdcaused the develolvent of an inapparent
porsziztsnt infoection.

Ca tho oth-r,' hand, having realized the pathogenic power of intranaal
Inoculation in the Aurse, Rudd and Burnet(l) found no reduction of the virus
activity following its exposure to the action of an invitro immune serum.

In the sa=o way, Lazarus and M•yer (3) by inoculation of the chorio-
allantoic =embro.io or the incubated hens egg, were not able to demonstrate the
presence of im-no antibodies.

Agglutinating power of the imm•ne serums

The alc= washed elementary corpuscles are agelutinated by antiplittacosis
serums from iumu-dized muinea pi•s(DedsonO2)). The rmnction is extremely specific:
An anti-spl-.en- =ouse serum has not action on the corpuscles.

zarus and Yoyor(3) studied the agglutinating power of serums from hyper-
a'.und .-a•ial (rabbits, guinea ;:imo, monkeys) and one hu ' cured

of n.atural i.nfeation. They noted that the agglutination of t• o aMoary bodied
bA. i nz i serum was spocific and sup: osed that there existed 2 types of agglutin-
a.:1no: the one thormostable and the other thermolabile. On the other hand a
common antigonic factor was found present both In the elementary vaccine todies
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and in the peittacosis bodios.

•rolpitating power of the Immune serums

Preciptinogens were sought by Lazurus and Mayer (4) in the filtrates of tissues
Infected with Psittacosis( in fact, the chorio- allontoio membrane of the chicken
embryo)# but the results were not absolutely conclusive.

Fixation of the complement

The first attempts by Bedson and Western indicated the possibility of a
certain specific fixation, with the serum of convaloseerc. Bdson was able toobtain through now experiments (5) (6) . with a great regularityj, i.ositive
results, fr utilizing serums from human paittacosis patients who had been cured

11 positive cases out of 12 examined), Mhe reaction is always negative with
'-AJoI sa.rums, exapt, when utilizes the Wassormann positive sermms; these In

fact, cinstantly gave positive results, both with antipsittacotic anitiz-n (spleen-
of infected mouse), and with aft v0ol antigens,. (nomral mouse spleen and ectromelic
nuse spleens).

In psittacosis subjects, the reaction was found positive, after the 20th day
of the illness and until the 5th week. It is probable that the reaction does not
last long during the convalesence.

Moreover, P dson insists that the fixing-power of the complement of the
serum is of a very low order and :1 ch that the examination must be con-
ducted with rigor if one is to reach correct conclusions.

The results obtained by the same author with hyper-immunized guinea pip
serum, are much more precise. This serum as a matterof fact, contains a hiah
percentage of sensib•lity.

The difference existing between the neutralizing power of the anti psittacotic
i=mwe serums and their power of fixing the complement, according to radson, is
probably due to the fact that the virus contains more than one antigens and that
2k therefore, the serum contains more than one antibody.

In effect It would a, pear that the paittacosis virus contains 2 antigens,
one resistant to boiling temporature, tho other papidly destroyed at the sa=
temperature(Dedson(l)). Each of these antigens determines the production of a
specific an.ibody. The pcesence of these 2 antibodies and their reaction to their
resaectlve antigens were demonstrated invitro by the fixation of the comploment.
however the relationshi:- between the 2 antibodion ,•1vin. th. rivation •lf the

complement and te noutrnlizin.- p1.wr oC tho oae•nm ar. |ot. iwL ,s.i°

Attempts at active immunization
Non attenuated virus.

Rivers and Schwentker(2) wondered, 1q, 1% whether by using a different
inoculation channel from that which causes the disease, they might confer a certain
degree of Immunity to subjects treated in this manner.

They injected paittacosis virus by intramuscular means into monk.yn(','AeI•.
rhesus) and noticed no disease ayrmetomsp Icxxr n&vrx]: nnitthr In no"."ran. n," ri.,,i,'..',tr

or nero in. The jn.1-,!t-toti w.v.n eolut.ht.0l at. .n- waht tt.'•*VAIN Its,.,...... v•
doses of C.1 00,' * U EIS9 ). 3I' 6*6 1 1 Ou i , tie .. (& v" 141u8 Vr,'ug b D Its ,1 |1| l

/f



last injection, the anim.i1 were tested by means of intrtracheal virus inocultion
and reacted in no way, while a non-vaccinated control animal, developed wide-spread
proumonia. Furthur-_ore, the serum of the vaccinated morkeys contained neutralizing
antibodies.

Rivers and Schi-ntkor applied the method to man: they take 6 intramuscular
ton attenuated virus injections, with succesive dilutions of 1400, 1/500, V/200) -.
/100, 1/10, During and aftor this series of injections, the.lobserved-no

imi.ortant sign of sickness and were able to control the appearence of neutralizing
substances in the sorum.

-, Attenuated virus.

A first experiment conducted by Dedson and Western (1) indicated that the
Virus of Psittacosis inactivated b:1 neans of formal is able to provoke the devel-
opc.ent of a certain imunity in mice: 3 out of 5 animals resisted the test inocul-
ation. :ater, 3oed.on(2) uses 3 types of vaccines: fornalated, formalated and heated,
heated. The virus inactivated b, small quantities of formal Wa provoke a high
decree of i=unity. in the sane manner, that formalated-heated virus possesses
certain i•unizing powers. On the other hand, the pure heated virus losses its
virulence and its antigenic power.

Levinthal(3) obtained the same results with the formalated vaccine. He was

also able to i=mmize mice with virus inactivated by the photodynamic method of
Perdrau and Todd(mothylone blue and radiationsx).

Rudd and 3urnet(4) were not able to increase the mouse resistance to I t
Intranasal infection, by means of formalated vaccines, F.owever, this vaccine
produces and important rise in resistance of the animals to intraperitoneal
infection.

?ormalated vaccines were prepared by Tanamura and Meyer(5), starting with
tissue cultures and administered Intraperitoneally. They proved effective in

•, mice durinm test inoculations, administered in the same manner.

.:aner, Meiklejohn, Kingsland and lMckih(6) prepared vaccines based on
i nfected vitelline membranes. These vaccines protected lAice A ?5% proportion,
agaia•st intrperitoneal tests of 10,000 to 1,000,000 LD5o and provided complete
protection ag-ainst small doses of from 1 to 10 11D intracerebrally or through
the respiratory tract. The techlique of vaccine preparation employed a 2yp-

.- philization for the extraction fedc17z of ether. Such vaccines were extremely
rich in elementary bodies. The authors noticed that the vaccine content of
complement fixing antigen seemed to have not relation with its inmunizing ,*wer.

Despite the important variations observed in the individual susceptibility
of psittacidess, Meyer, Eddie, and Yanamura(l) were able to adnminister an improtant
degree of immunity to Helopsittacus undulatus and to Hunia oryzivora, by the
a&d-nistration of formalated vaccine deprived of infectious powers, based on
tls:ue cultures. HOwever, this immunity is Incomplete; thus if the test inoculation"
is greater than 100 doses deathly to mice,-mtnia oryzivora is not protected.
Theze facts demonstrate the difficulaty of I IInX c active immnization of
birds aainst psittacosis or ornithosiso

Passive Imunization Attempts

Passive immnization attempts were made by Rivers and ,Ierry (2). They used

7vzzr
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thb GeOMm of 10 human convmealcents and that of a rabbit which had been inoculated
intracerebraUllv, Mica- re given 0.5 cc of serum, from 4 to 24 hours before the
adMlhWlationp of 0.5 cc of virus intraperitonealjy. All.-the ani.'als died just
as quickly-as the controls treated with human serum or with normal rabbitc serum.

Thalh.emeir(3) has noted observinq 2 hu,•n eases aof psittrcosis tcat.d by

f.n4eg..lon of convalescent serum , ..hilo havint; evolved towards better health,
they arm not absolutely demonstrativej, c:Ynsidoring the late circwustance under
which serotherary wis practiced.

ChapterX
Chemotherapeutic and Antibiotic Agents

Muuer(1), after che.motheropeutic tests# reported on the activity of trypa-
flavine on mouse psittacosis.

Rudd and ,urr.et(2) attempted to treat experinaental mouse infa,:tion by moans
of sulpho-nmldest they were unsable to bring any action into eviderceo. Those
results were fully confirmed by Bedson (3) who discovered that the psittacosis
virus is very rarely affected by sulphonamides.

PoniLollin

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

Parker and Diefendorf(5) studied the effects of penicillin on the multiplication
of various virus in the flivers-Li medium and in incubated Chicken ezs. 1 eiaative

results were registered with eqjine enoephaloryelitis virus, with the vaccine and
the St. Louis encephalitis.

On the other hand, the scientist observed a negative action of penicillin C'
the develo:,=nt of psittacosis and meninito pneumonic virus uhder these conditions.

Bodson and 1ay(6 ) confirmed these results; but underlined the fact that the
quantity of penicillin needed to treat experimental psittacisis in mice is consider--.'
able: a ,:inimum of 800 units per day fta in fact found necessary.

Compared action of Sulphonarndes and Penicillin
.the

Early and M:organ(7) experL.-ented with 613 strain. They found that the sodium
salt of sulfadiazine as also penicillin wore effectifta.ents in the treatment of
psittacosis Infections given intravenously or W±mipritoneally to mitce: under these
conditions, the treated animals(orally) all survived. However, when using the intra-
cerebral channel of virus inoculation, or the respiratory channel, the risults obtain
ed with sulfadiazine were superior to those of penicillin: mice Inoculated nasally
survived with disulfadiazine treatment; inoculated intracerebrally, they
died 4 to 8 days after the controls.

The action of penicillin and of sulfadiazine on various strains of psittacosis
and on a strain of ornithosis was studied by V.elklejohn, 'a'•ner, and Eeverldse(l)
on the expcriw.ental infection of an incubated hens oeg(inoculation in the a.lantolc
liquid or the vitelline membrane of the embryo). Imodiately injectedg than O. hours
and 96 hour3 after the inoculation of the virusp penicillin slowed up the inoculated
embryos death vith every strain under consideration; strains Dorg, SF, Gleason and
strain T-207 of pigeon ornxtho.is. On the other hand, sulfadiazine was only aztive
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against 2 psittacosis strains. It only gave negative results in the cases of embyyos'
infected with psittacosis strains Borg and SF, and with that of Ornithhosis.

The action of the 2 agents was then studied in mice by Wiseman, Meiklejohn,
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; intraperitoneal for
the Borg strain; intracetebral for the SF strain). Penicillin was injected subcutan-
eously or administered orally, which was ado the form of administration of sulfadiaziri

As a whole, the results conformed to those obtained on the hen embryo. Penicillin'

has very definite therapc-ttiitc action on mice inte ited 17 the pzdtt.nconi. ",lernnoin
and Ik)r;; ";L.r•itui and by piieon ornLL1hoois; It. has only a li,,ht action on intretions
by means of the SF strain. Sulfadiazine, with no action inanimals affected by the
Bor, and Sf strains, and in those aftected by pigeon ornithosis, is extremely
active in the cases of the Gleason and 61C strains, which confirms the research
done By Early and Morgan noted above.

For an understanding ifx of the experimental results obtained through diverse
medical agants, one must therefore carefully not e the virus 'strain used in the test.

It is interestinam, to note, that, in cases where mice treated with nenicillin
or sulfadi azine sur:Ive, the virus may be found in the surviving animals orans
(Heilman and Ilerrel, ledsonand May, Early and Morgan).

Certain experiments conducted by Early and Morgan(l) also ct"'v-nstrat thatthe mode of action of sulfonamides and antibiotics is not simple.

Psitta-osis virus(strain 6BW) in culture on embryonic chicken tissue resists
to the action of stripto.Vcin. Moreover, when it is not a-tively multiplying,the virus 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 egms) caused Early and•'or :an to use Sulfadiazine and Streptonmycin as prote•tive a'ents atainst a

possible contamination, the virus count remaining at a constant rate, in the
presence of these aents. One could therfore use this method to isolatepsittacosis virus from contaminated material.

From a clinical point of view, Toomey and Lonrey 12) report having observed
5 patients with bronchial pneumonic psittacisis and treated with sulphonamides9sulihapyrdir•e and sulfathiazole). They noted no direct amelioration caused by
this treatment. However, despite the seriousness of their state, none of the
patients died.

" Despite the small dumber of observations which we were able to study, it
would seem that the use of penicillin cusses a favorable effect on the evolution
of the human diseas; thus ira case treated as of the 5th day of the disease with.10,00 daily units, for 8 days, while not respondin- seneztacularly to the treatment,

Turgassen(3) reports that the temperature dropped back to normal on appro-,xiatly
the 10th day of disease. FlMppin, laydosh and Fittopoldi(4), observed that penicillin
therapy was followed by a definite clinical amelioration within 36 hours.
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