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ITTRCDUCTICOR

Infectiouns bruonchitis is an inportont virus respiro-
tory disense of chickens chorseterized by a r-pid sprerd
and short duration with typicol symptems c¢f sneezing,
couching end respirctory reles. Cross lesions consist
of congestion end edena of the lunrs, rucus in the brorchi
end lower trcchea £nd, in sorme coses, cloudiness of the
air sce rembrencs with cecurnilations of cheesy moterinle
Foeial swelllng moy be obscrved in young chickse 1In scne

chiclens a nascl exulate niny be sresente.

The rerbidity rote 18 usunlly higch but the morteclity
rote veries with the ege of the sffected chickens 1In
chicks the mortolity rete noy be as higch s 60 to 70 per
cent while in semi-mzture end adult chickens it is negligitle.
In laying flocks & lowered egg production mey persist for
as long es two months before returning to the previous

level of _roductione

Chickens recovered from the discnse asre refrrcetory
to subrequent infection with the virus. Hoturally ccequired
pestive immunity ney be present fur es lony es four vecks
in chicks hroteched from eges loyed by immune hense Inoculo-
tion of embryonating chiclen egss with suspensions of in-
fected noterlicls fron chickens suspected of having the

discrsoe is one rethod for isol-tion ond identificrtion of



the virus. This study vics urdertolen cs fundonentel
research on the prtholorcy of the chick-embryo ns e possitle
pid in the differentinl dingnosis of evian respiratory

discrsese



REVILY CF LITLRATURE

Scehalk and Hown (1951) in North Dokota were the
first 4o describe this diserse from cbscrvetions nude of
approxinctely 25,000 chiclise Yorbidity rotes vere fron
25 to 75 per ccnt =nd mort-lity rotes vere from 40 %o

90 per cente

Gross lesions of the lungs were described ca ceute
conrestion with a scro=-rucold licuid exudrtes A sinilor

exudrte wos prescnt in the sinuses.

Derkefeld V, ¥ rrnd W fil%r-tes of VLlood tiscues
and exudrtes of the respir-tory treet of infcoeted chielens
were cnprble of _roducing the discrcses Troneoniscion experia-
nents vicre conplicated by infection cf ceccntrol chiclense
This wos overcorne by housing the control birds in scporcote

buildingcs ond using seponrate attendontse

Bereh and Schealm (1926) reported thot Dorkefeld
Ve, Il ocnd W filtrotes of nossl, trochenl and bronehinl

exudntes vere caprble of enusing infeetlion.

Ciickens rccovered from the discase were refractory
to further infection but no cross-irnmurity cxisted rcgeninst

coryza end laryncotrachelitise.

Tesudette and I'udscn (1927) were successful in



propeceting infectious bronchitis virus on the chorioale
lantoic menbrane of embryonating chicken eccse The virulence
of the virus increnscd by rdoptrtion a2nd embryo deaths ine
creased with ench suecessive pasarge especiclly from the
seventh poascge one Infected embryos weiched one holf

a8 nuch a8 normal embryos of the some cgee The virus did
rot produce pock or placque lesions on the chorioalleontoie
membranees The suthors reported that infected chorioellantoic
membranes were thinner and rore sdherent to the inner shell
nembrane than normal chorioellantoie membronese Yolk

materiel wns seri-sclide

Delaplone ond Stuart (1939) reported certain similari-
ties in the symptoms of infectious bronchitis and laryngoe
tracheitis, The coughing, sneezing and respiratory dise
treas were sinilor but in senlemeature and adult ehickens
infectious bronchitis did not enuse the hemorrhage and false

nembrenes in the larynx such o8 were noted in laryngotrocheitis.

Chickens recovered fron infectious.bronchitis were
irmune to further infections Ko cross-imnunity existed
between infectious bronchitis, laryngotracheitis or in-
fectious coryzae Bronchitis immune scrum wes cepeble of
neutralizing infectious dbronchitis virus es denonstrated
by infectivity tests with chickens,

The authors reported that one cdult chicken wes

a carrier for a8 long 29 eight weeks, thus surgesting one



phase of the epldeniologsy of the discases

The virus wes propogcrtcd successfully on the chorio-
ell=ntoie nembrone of embryonating chicken cgcse 10

spccifie lesions of the menbrene were notcde

Dclaplone end Stucrt (1941) presentcd dctailed
protoccls for the rodifiention of infectious bronchitis

virus when propogated on the chorloallantoie rmembrone of

enbryonating chicken cocose

Durin- the first eight presnges the virus feiled
to yroduce chorccteristic lesions cf eithcy the choriosal-
lentoice menmbrone or of the enbryo. liorne of the embryos
vere killed by the virue. iiith ecch succeeding pesscge
the virus Ycecome nmire pathogenic for the embryo and at the
70th passage the virus was go adaptcd that all embryos
were killed by the end of the second daye. GCross lesions
reported were whitish foel on the liver and congestion and
swelling of the kidneyse ¥hitish opeque lesions of the

chorioacllantolie membrane viere observeds

The virus survived storage in the fresh frozen
state in the freeczing comportnment of an electrie refrig-
erator for four and one=holf months cnd ot room tenmiera-

ture for five to seven 4nyse

Delaplane (1943) discussed the differcntisl dlag-

noscs of evien respirctory diseases ond stated thot the



principal node of disseminction of infectious bronchitis
was through contnet exposure with infected or "corrier®

chickens and with contonincted equipmente

Typieal lesions consisted of rucus, cotarrhal and
purulent accurulations in the trachea &nd dbronchi with
narked ceongestion and edema of the lungse The eir sacs
night be clouded or show accurmlations of a cheesy matericzl,
but in riost ccses no chenges were notede Foclnl swelling

night be odbscrved in young chickse.

Thirty to fifty per cent of infeeted chickens showed
a serous or catarrhal nasal exudate aftcr the sixth day
of infectione Chickens recovercd from the discase wero

inmune but individusl "carriers™ might exiat,

Hofstod (1945) reported that he was unable to
detect carriers of infectious bronchitis by housing sug-
ccptidble and recovered shickens in the scme pen for three

weeks or longere

Further experinents by Hofst-d (1947) showed that
chickensa recovered from infectious bronchitis could dbe

carriers,

Cunninchen and Stunrtd (1946) reported the effects

of certain chenical egents on en egg-sdaptcd strain of
infectious brconchitls viruse Virus-infected allentoie
fluid was mixed with the chemical agent and after a reces

tion period of three minutes the mixture wos injected into



ecs by the sllentoic sce rovtee Survivel of the embryo

wag used 28 the criterion for the incetivotion of the virus.

The following cgents were effective cgoinst the
virus; phenol, 3 per cent; liquor cresolis saponctus, 3
per cent end one per cent; tincture of metophen, undie
luted end one per cent; potassium pecrmengoanate, 1:1000
and 1:10,000; ethyl aleohol, 95, 70, 40 end &5 per cent;
mecuriec chloride, 1:1000; tincture of zepherin, 1:1000;
Lugolts solution, 1 per cent; sodium hydroxide, 1:20}%

formalin, 1 per cent,

Borie acid (4.09%) and sodiunm hydroxide (.01%) vere
wvithout effect,

Cunninshen and Stunrt (1947) reported thot freezing
end thawing of infectious bronchitis virus-infectcd el=-

lantoie fluld produced two types of precipitates, cne
soluble et room tenmpersturce and the cther inscluble &t
roon temperatures The insoluble precipitete could be

gedimented by centrifugction.

The virus waa more stable when stored at «25 C

or =70 € than at «10 C,

No significant differences viere observed when Difco
nutrient dbroth, Difco tryptose phosphete broth, 0.85 per
cent sodium chloride, or 1/10 phosphote buffer (pH 7.0)

wvere used as diluents for titration of the virus.



Delaplane (1947) found the cllentole sae route
superior to the chorionllantcic nermbrone route for initicl
isolation of the virus, ns evidenced by dverfing of ene

bryos on the first passige.

Streptonycin (0.25 gronm per onc rle) decregsed
bacterial contomineation in trocheal exudates used to ine-
oculate embryonating chicken cgr 8 for isolction of the

virus,

Levine and Fofstrd (1947) showed that infcetious
bronchitis virus could de air-born for rs fror rna five fecte
Ultra=-violet irrodiation for steriligation of the cir proved

to bec of 1ittle or no volue for control of the discese.

Reagan, Icuser, Lillie end Craige (1943) denonstratcd

by electron ricroscopy that the infectious bronchitis virus
was round in shape with o meon dicmeter of 90 mue A filo-
mentous projection sinilar to thet of MNevwenstle disease

virus w..8 present.

Juncherr and Terrell (1948) denonstroted by scrum

neutralization tests that neturally scquired possive ime
runity to infeotious bronchitis could be present in chicks
hatched from egrs laid by hens recovered from either the
noturally or artificielly induced discese.

Neutralizing cntidbodles in the yolk of cubryonnting

ecc8 were found to dcecline efter the eleventh dry of ine



cubation, wherecs after sixteen deys a rise in neutralig-
ing antibodles was observed in the egg content minus the

yolk end albumen.

The neutrnlizing antibody level in e¢hieizs was high
for the first two wecks after haotching but then dcelined
ropidly and et the fifth weck the chicks were susceptidle
to infections ©Sudbsecuent exposure of the chicks 4o the

virus resulted in a narked increcse of cntidodye

Fobricont (1949) exemined 6,000 embryos infected
with the virus and emphasized the "curled® appesrconce of

the enbryo and the chorocteristic "dwerfing®.

Duarfing and curling mppecred in 46 per cent of the
infected enmbryos on the first pess-ge, T7 per cent on the
second, 20 per cent on the third cnd 1 per ccent on the

fourth passcge,

Groupe (1949) found a thermostcoble moteriasl present
in the allecntoio fluid from infected embryos which had been
stored at 36% C for 24 hours after deanthe This noterial
interfered with the rultiplicction of infectious dronchitis
virus in subsequent egg poscogese Dilutions of the matericl

cauced & corresponding increcse in chick endbr;o de~th rates.

Inoculation of '1ect-inactivoted allentole fluid
contaeining interfering notericl delsycd embryo deaths
when inoculated into the ellentoic eae 20 vinutes before

injecticn of cctive infectious bronchitis viruse
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The author was unsuccescful in reproducing the
interfercnce phcnomenon by the following rethodss first,
storage of infected allentoie fluid in vitro for 24 hours
et 36 C; second, by stornge of infected allantcie fluid
in vitre in the rresence of normal chorioallantoic mene
branes for 24 hours at 26 C; and t:ird, by dilution of
infectious brunchitis virus in allantcie fluld hervested
from normsl thirtcen 4cy 0ld exbryos :illcd b, chilling
cnd subsequently stored nt 36 C for 24 hours tefore hore

veste



NATERIALS ALD MLTIICDS

The virus used wes ¢ stroin of infeetious bronchitis
virus designnted as Lot 258 end supplied by Dre. Henry
Van Roekel, Departnent of Veterincry Selence, University
of liossnchusettse This strcsin hos been used for vaecine
etion agrinst infectious bdbronchitie in the l'ngsnchusetts

contrel program. (Van Roekel, 1949)

Lot 258 hcd becn isolnted in oy, 1941 fron loberne
tory birds thot hed ecntracted a noturel infectione Since
that time the virus had been periodicslly propognted by
passoge in susceptible chickens, but had not been propegrtced

in embryonating avian eg: 8.

The virus sample was rcceived es a scline suspension
of weshings fronm tlie trochea nnd bronchi of on adult chicke
en shouing typlenl symptoms of the disecse on the third
doy aftcer inocul tiones Two poss ges in susceptibtle cehicks
were mnade using intrencsrl and intratrocheal routes of ine
oculction. The supern-tent £luid of pooled lung end
tracheal tis: ue suspcnsions from three chicks of the sccond
passege wore uscd for the initial egz inoculationse FPrior
to inoculction the inoculunm wes t:reated with penicil.in
(10,000 units per ml,) and streptonycin (0.0l gne por rl.)e.
The inoculun wes 0.2 nl por l0-day embryoncting cog via
the allantoiciaac. Infected allontole fluld wos collected

on the third post-inoculation dey ond used s inoculun for
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the next pcsseges Tils procedure wecs followed for sube

sequent passanges of the virus,.

Ten-doy ecbryos were uscd throughout the studye.
Inoculcotion was via the allantole snees Eges were transe
1llunincted for selection of o1 area of the chorionllantoic
menbrane free fronm lorgce blood vessels cbout 3 nme below
the air celles A s8m2ll hole wns drilled through the shell,
without plercirg the shell ncrbrone, by mecns of a smell
drill attcched to the chuck cf on electric motor, Ane
other hole wns drilled througch the shell over the top of
the air celles Tlncture of metophen was painted over the
holes and ellowed to drye. The shell rembrane over the top
of the alr cell wes punctured with & sterile teasing needle
to allow equalization of pressure within the egs when the
inoculunm wes injected into the sllentoic soo nnd to rrevent
leakoge of the inoculun from the site of Injectione After
injecting the inoculun, using & BE~D Yrle l-cce copncity
tuberealin syrince, fitted with & 27 guage, %=inch needle,
the holes in the shell were scaled with melicd »oraffin
end the eg-s returned t¢o the incubatore. All incubation

wea ot 99°9 F. in an clcetrice forecd-arnft incubotor.

At the time of collectlon of natericls the shell
over the eir cell wos painted with tincture of mctaphen
and then erccked end removed with forcepse The allantoic
fluid was collocted with a S-nle syringe and ncedlee The
chorioallantoic menbrane wnsg then ruptured and the egt ine

verted to deposit the embryo in a FPetri dish., The allantolc
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fluid wos collected on the third day efter inoculstion ond
0e2 cce of this f£luid wrs used per ess for the next series
of e¢go inoculntionss Ioctiricl sterility tests of inoculuns

vicre ncgotives
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TISSUL TICITIC FCR :RLUTAR/TICN CF SPLCILLKS

Normel eand pathological specinens were processed
in an identical menner to insure uniformity for histologieal
exaninctione Specimens were ecllected from living embryos
only end fixed irmmediately to evoid post-mortem changese

The method used was to candle the egss and select
living control embryos and living infectcd embryose The
enbryos were removed from the shells and placed in Petri
dishes for comperison and for photographye The eabdominal
ocavity was then opened to insure penetration of the fixn-
tive and the embryos were dropped into labeled fixation
Jars containing Zenker'’s fixative. Formalesaline, Zenker's-
formal (Helly's) and Eouin's solution were also used.

In an attempt to obtnin optimum eonditions, tissues
were fixed for 4 to 24 hours and weshed for 12 to 36 hours.
The tissues were dehydrated by successive transfers in
ethyl alcohol dilutions, ranging from 30 to 80 per centy
followeld by 95 per cént end ebsclute ethyl asleoholes Cedar
0il was used for 24 to 48 hours with one changes Tissues

were entedded end sectioned in the usual manncr,

The egg albumen method for tissue section fixation

on the rlcroscope slide wes usede

Tie staining procedure described by ¥ellory (1927)
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wes the stondard Hematoxylin-eosin method, using Horris?
aqueous alun heretoxylin 1 per cent and ecidified aqueous
eoain 1 per centese The regressive staining proccdure using
acid alcohol (ethyl alecohol 95 pcr cent, HCl 1 per ecent)
wes usede Also, Wolbach's variation of the Giemsa stain
(Lillie, 1948) was used especially to detect myelogenous
tissues Ilowever, the sharper henutoxylin-eosin stein was

preferred for routine tissue examinstione

A repid ecetone method of tissue preparstion wes
used a8 followss formalin one hour, three changes of ace-
tone in one Lour and one chenge of pareffin in one hour
{211 in the paraffin oven)e Ko difference in stisining
quality could be dectccted by the writer between the standard
hematoxylin-e0sin wethcd &nd the rupid acetone hematoxyline

eosin methode.
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RESULTS

Irensillurinction of Infected Imbryonnting Fr-se

Gross altcretions of the infected embryos could de
detected easily by candling the efge The infected emdryo
hed a typical curled position and did not hove normal
free motion when the eg: wes sherply rotateds Lorse vess
sels of the extraeembryonic membranes were more prominent
than those of normnl embryos, The infectcd choriocl-
lontoie nenbrones hod on anemie eppearsnce, which wes
poscibly dve to impeired eepillary eirculetione. This chenge
wes rost noticendble on the third or fourth day after inocculsw

tione

Gross Alterations of Infected Embryos.

In general the gross alterations agrce with the de=-

scription of Delenlrne and Sturrt (1941) and DBerudette

and Fudson (1937)e The most marked choraccteristic was the
curled rosition of the embryo and its smcll size 28 come
pored with the normel embryo of the same ages Iovements

of the infected embryo were noticeadbly slower ond weakers

The embryo wos drawn up with its fcet over its
heed into a firm round shape and wes dqwerfcd in size, to

50 per ccnt the size of tlie normal embryoe

The thiclkcened smnionie menmbr:ne adhercd to the
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cnbryo ond resisted removele When the amnionic menbrane
ves renoved & dry £ibrotie surface wes left on the inside
of the armmionie menmbrcne cnd the feathers of the embryo

were drier then nornale

Some enbryos shovied Jaundlce «nd ell embryos shoved
decrensed feathor developnente Infected enmbryos exhidblited
deformed feet thit were conpresscd over the herd cnd 2180

2 wry neck which hnd a chorccteristic latersl curvotures

The orgons remeincd outside the sbdorinel cuvity
with greater frequency vlien the embryo wes infectede
About 22 scr cent of the embryos shoiied excess bile depositse
Ten per cecat of the embryos hed a distended witite clocea

£illed with fot droplete,

Approxinctely one to w0 pcr ecent of the embryos
vere resistont to iafection with this girein of infectious
bronchitis viruss These enbryos rcscrbled tho ncroel

crhryes in every respecte

o nabnormal odor wos noticed from the infected enbryos.
Ocecesionelly esnall petechicl hemorrhages were noted in the
skin of & few infected erbryos, ts menticned by Delnnleone

end Stucrt {1941).
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EITRYCSe

The choriocllantoie rmerbrone wos cdhereat to the inncr

shell rembrone and aprerred thinner then ncrmole

Living infect.d exbryos viere slugcgish rnd wenke

The enbryos wcre dwarfed es nuch €8 one half normal

size.

The embryo essured & ball=liXke shope charcctcerized by
a curled position with the feet dcformed and compressed

over tl:e hecd,

The dry f£ibrotic crmionic menmbrene resisted recovel
from the embryo. Fe-thers of the embryo were not o8

moist a8 normal,

The ferther devclopnent wos incrtures

A R

The embryo 8lrin smd—fecotherswere icteric.

Residual yolk mcotericl wes of grenter volume end of

firmer consistceney thoen nornel,

The eloaca was distended with f£o droplets, whieh
cauged a white appenrances Tils occurred in ctout

25 per cent ¢f infected endryose.

A charcct:.ristie wry neck wrs observed in 211 infeeted

enbryos.
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1l, < Ineocmplete-involuticn cf rbdoeninnl orgrns oceurred
in ebout 4 per cent ¢f the infected enbryose The

orcoens renained externrl to the sbdoninnl ¢ vitye
12, To cbnornal odor wos detccteds

12. Gross lcsions of interncl orgrns: Livers were eithor
henorrhegie, icterie, or contrinced necrotic foecly
kidneys were usunlly swollen ond some shoucd focd
of necrosis, or ictcrus; lungs were snoll, pale, cnd

viseld; hesrt developed to hnlf nornel slzes

14, A proximcotely 22 per eent of tihe infected enmbr;os

showed bile discoloration of liver and kidncyse

15, Approximctely one to two per cent of the enbryos did

not exhibit prthologierl altercotionse.
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GROSS LESICYNS CF LIERY0 CRGLNS

The heart in all irnfected embryos was noticeably
decreased in sizee Ko other lesions were otserved either

grossly or ricroscopicallye.

Liver

Extensive pothclogleal lesions of the livcer were
noticed in evcery cases Grossly the liver shovied an eX=
tensive hepatitis with hemorrhages in the tissue or under
the serosa, Excess bile production snd or bile obstruction
were seenes About 3 per cent of the livers exhibited marked
biliary discolorstions Instead of a normal yellowish fatty
appearance the livers were usually dark red to purplee
One-third of the livers examined showed wvarying sheades of
green, either at the edges or thruughout the liver, especial-
ly in the ventral area sdjacent to the gell bledder.

Hhitish or yellowish necrotic aress elternating
with hemorrhcgie arecs were noticed on the surfaces of

some liverse

Lungs
Lung develoyrent wos merkedly retardeds Infected

lungs were of soft consistency and pale pink in color.
About 70 per ecnt of the lungs were found &dherenf to

the thoracic walls ﬁy fivrotlec strands that increased the
41fficulty of removing them from the embryo both whem fresh

or fixed.
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The infccted luncs were of & sticky texture wi.ich
wag easily detectcd when they were placed on a glass plale.
A thin tenncious serous exmdate was inverisbly present,

A 50 per cent decrease ir the size cf the lung was of

cormon occurrence in infected erbryos.

Kldney

The kidneys of infccted embryos weire swollen ond
exhibited yellowish foci; they wereds"newh’t ?irge?rﬁhggiw‘:r__
ncrmal kidneyse Tne swellin{s were due)£o edeué~e-u'
cellular infiltrotionScof myelogenous cellse Part of the
yellowlsh dcposits were considered to be urate crystolse
Sone kidneys were dork preen in cclor, duc to excessive

Pilee The livcrs of therce enbrog were clso bile stoined

end werc d-rk green in color.

Chorionlinni-icTernbrane

The chorionllantcie membrone wns thiclicned by proe
lifernotion of mony loyers of mescderme Edema of =areas of
Junction of the ecllantoic membrone tc the crnnionic nen-
brare wcre noticeds The marked proliferction of islands
of tissve thet ecculéd be produced by streins of virus isolated

by Delnvlone and Sturrt (1941) were not scen in tissucs

jrfected with this s%rain of viruse

Degpitc the aprearance of thinness end its tenceious-
ness to the shell, the infected choricallantuvie merbrene

wag thiclker and rore opaque when fixcd then the ncrmel.
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Yolk Soe Membrene

Tre cutstanding gross fecture was extreme frisbdility
of the yolk sce which i:avarisbly ruptured when the embryo
waa renoved., This weas true slso in the ncermel exbryo dbut

to a lesrter degrece

Amnicorie Yembrene

f‘\ [

This appe-red to be thickened, opacue enid to c&f=

strict embryos movemente

The bones of *he infected enbryo were softer and
unifeornly appeared to be several days behind the normel
in length, rigidity ard dianmeter,

Brain

Fo lesions were observed.
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IICROSCCYIC LLSICHS CF ILIRYO ORCAIS

Lung
Pneunonia chorecterized by congestion, gronulocytic

and monocytic infiltration, together with a serous exudate
in the bronchial sces wes found in all infected lungs. .
These renctions were distributed evenly throughout the
entire lung tissue end the condition wics apparent from as

ecrly e8 the £ifth doy of infection.

Whiie noderate descunnation of eiithelicl cells
of the bronchicl saes occurrcd, no ereas of extcnsive nee
erosis or cbscess tion vere founde Theo infiltrotion of
'{veseul 25 cléﬁen%;;,é £6us crﬁdgééhénd desquenation, progresse
ed in severity os hetching cgce wins recched but without
the occurrence ¢f thoe severe tissuc reacetion cbascrved in

the liver and kidneyse A pulmonery tissue-virus equilibdbriunm

sccried to be ectnilishced in the lungs.

The bronchioles und bronchl conteincd a scrous
exudate which wns compesed of fire granular cosinophilie
partieles, gronuloeytcs, nonceytes ond epithelial cells.
No daiphtheritie nembrone, cxtensive ncerosis or cbscess

fornntion wns scen in eny bronchioles or bronchl examined.

The smooth musele cells ~t the edges of tlie bronchinl
soes were hyalinlized to e uniforn and extensive degree

especeially after the sixth cr scventh days Loter, these



hyalinized rrens were infiltroted with grenuloeytcs and

ncnocytese Interstitial edene vwos not detcctede

Liver

Early manifestations of virus activity were proe
duced on the hepatic vasculﬂr system., chgre conhestion
with perivascular "cuffing". u"s éeen :ﬂréaggout the liver
by the sixth dny. At this tine pyknosis £nd koryorrhexis
of the nuclel of hecpatie cclls begen to e rerre Congulae
tion necrosis with nceleolysis wrs prescent on about the
eighth daye. This condition wes ubserved to involve whole
lobes of the livere Ly the ninctecnth doy extensive gbscesscas
tion occurred in nony embryo liverse The periphery of those
ebscesses was ringed by granulocytice end monoeytic cells,
rnearby areans exhivited hemorrhage and also congested hepatic
arterioles end capillariese Sone livers beecrme e<+cpsively
steinced with bile piemertsAbut the ;ic}oaconic losionSof
this type of liver advonced with the snne degcnerative
stoges &8 the hemorrhegic reaction with the cxception
that ruch nore bile pigment wns present in the tissuc sece

tion,

NYormzl ratty chenges of the livor did not telze pl-ce
in the najority of infected liverse F~t vacucles nrecaoent
in the normel hepatie cells were noticecdbly eabsent in
the pathological hepntic cells.

Extensive henorrhopge benceath Glisson's eapsule vns

frequently noted,
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The interlobular bile capillerics undervent the
scre degenerative chonges, and 2t the scne tine, as the

hepatic cells,

The renction of tie reticular-endothelicl system
(Kupffer cells) wics nrgied by thie scvere bloocd vascular

rei.ctions

Fidney

Interstitial ncphritis with edema ond distention
of the proxdimol convolutced tubules with lrrge henoglobin

csts were the early lesions observede

‘o8t changes occurred in the netrnephrose Due to
the irnatarity of the tissue, the granular apuecrance of
scne tubuler epithellun wes difficult to evhluntey while
in other mrens nnrked extrusion cf cytoplasn from the rupe
tured epithelicl cclls into the lumen of the tubules wos

gccne

The nojority of the glomeruli did not scem to te
cltercde The introgloncruler spnce wos eleor ond Bounmen's
capsule wis of normel thielmess end wes not cdherent to
the glomcrulcor tufte Ifowever, & fou sections of the
¥idneys showed dilnted glomerulnr sprces, sone eontrining
desquonated epith¢linl cclls surrounded by gronulocytice
cells, Cther gloncruli we-e noticed tc te enlirged with
swollen enpillary tufts plugced with greonulocytcose Vocuolizte

tion of cndothelizl cclls in these enplllaxries wis notede
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Also a few sections conteined areas cof dissolution of the
glorerular tuft that left an intact dasczent meobrane sure
rounling tissue detrise This occurred near areas of foesl

necrosis of tubuler epitheliun,

The renal voscular system extiibited extreme eone
gestion, of both arteries and capllleries. OSime large
areag of both subcapsular and interstiticl henmorrhage
viere observed surroundcd by lajyers of granulocytic and
monocytie cells. Erosion of arterioles in the vicinity

was eonsidered to te the cauce.

Spleen
The spleen waa enlerged to twice ncrmel sizee Ex=

cess hemoglobin was present. Also meny hyalline-like clumps
of matcrial were presentes Xo mreas of necrosis were seen,
but some caplllary ceongestion was observede (The clumps
of eosinophlic material indicated excessive debris from
erthrocyte destruction)

Braln
S1ligcht cezpillexyy congestion wes the orly ebncrmality

observed,

Chorioallentoiec NMembrene

uprked proliferation of the cells was observed in

both mesctneliunm and ectodern, Edema was nsrkede KO

areas of hemorrhege or necrosis were observed.
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Arnionice lerhrene

Edsmatous swelling cnd prolifercotion of the endo

and nmesotheliun were sccone

Yolk Sre !cnbrone

The yolk s~c necbrone shiwed eoaplllory eongcstione

o cellul:r chrnres viere observeds
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DISCUSSICHE

Fobricant (1949) in e recent report emphasized the
"gurled® position of embryos infectcd with infectious
bronchitis as well as the dwarfing mentioncd by Beaudette
and Hudson (1927), Delaplane end Stuart (1929), &nd Delo=-
plane (1947),

This report confirms both alterations and 1t is
the authorts opinion thnt these ehanges together are putho=-

gnononic ol the disecses

Inoculation via the allantole scc using allantoie
fluid (trectcd with cntidblotics) proved a very satisfoce
tory method for virus proprgetions The pathological ale
terotion of embryos ﬁas noted on the first egrs passage.
Tiie leslons were considered to be due to tiie virus since

the preparctions were bacteria=free,

Brandley, Thorp and Prickett (1949) reported that

intravenous inoculotion of normal whole blood or leukotic
noterial ecused extensive lesions to develop in embryos,
However, thooe pothological manifeststions wcre considered

different from those reported in this investipcoticne

t/hile perivosculor infiltrotion did occuxr in the
naterial studied by Irandley et sl the rmuch nore severe

hepatie lesions cnused by infectious bronchitis virus wos
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evidente Irandley et £l reported nc kidney leslons except
& Qecrease 1n size; whereas the infectlcus tronchitis virus
infected kidneys were enlurged and showed exteansive lealonss
Brondley et 2l found marled bone changes such &s enlargement
¢f the she=fts of lonz bores to three times norntl dizmeters
The bones of infectlious bronchitls infectcd e¢nbryos ex-

hibited a2 decrease in lcnpgth and diameter as well zs rigidity.

The Xidney lesions rescmbled those reported by Jungherr
(1943) for uvian monoeytonis. Inlurgenent of lkidneys,
urie nephritis, desguamation of the epithelium of the proximal
convoluted tubules, diiation ol tubuica with hyeline-like
casts, or plugs of henoglobvin end erystcllold deposits are
£1l similcr findingse However, no thickening of the basee
pent neabraue or protein preeiplinte in bBowian's space wes

seen In the kidneys in this investigatione

Ixtensive necroula and marled vesculnr recetion
inllected 2 nore sev:re tlasue rexetion, in infuetious

bronehitis,.

Llthough Y"suafling™ of heowtlic vessciad 1g conpirae
tively aare, urphy (1916) reporied the sc.e renetion from
the use of sterile tissues as the inoculun. Ile concluded
that "eulfine" wes the result of splenic stinuletion. IHis
explenation of this reaction wos "Thot grafts of adult
spleen, bone marwow, liver, onl kidney placcd in the outer

nenhrane of a chick enbryo ccuse stimulation of the enmbryo



8pleen and lead to proliferaticn of certcin lewlocytis
elements in the mesoderm, subecut:inecus tissues end around

vegsels in the liver snd kidney%.

The splecnd in tais report wiere licrecao:d tou twice
nosasl size but znot to0 the size desellibed by 'arphy and
without the microseoplc changes deseribed by Doatseholoff
(1920).

In this study "euffing" occurred in epproximetely
thirty per cent of the livers exoninclde Combined with the
cross enbryo chonges and the other mierosconic lesinng
discussed, "eulling" should be considered 28 &n 2id in
Gicguosis but uot €8 a specific lesion deternining a dicge

nusise

To inclusion bodies were found in the tissucs exanined.

{Tuena, 1949)

Dclaplone (1941) nentiomed that infected enbryos
d1d not live ulter hatehinge This was reudlly wnlderstned
when the exteasive lung, liver and kidney changes were
eviluantcde Thesgse tissues would be unnble %40 meet the ine
reased demands molde of them to support the netive 1life of

e nevwly hetcehed chicl,

In vicir of the liver lcsions thnt oceur in infected
enbryos, pcrheps i1f virus derived from only liver tissue
were used in successive esg pros~ges, o viscerdtrophle

adoptation right tcke place and a liver vocclne for cduld
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chickens might be developede The physiological reserve
of the sdult chicken liver mizht be able to withs$and the
infection without a high mort-lity end en active immunity
micht be produced.
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SULZLERY AWD CCLCLUSICH

Infectious bronchitis virus esused 2 cherccteristie
pathologleal effcct on chick embryose A distinctive curled
position and dwerfing w-s consistently founde Fifty perxr
cent of the embryos died within five days after inoculetion
via the allantolc srce Lpproxim:tely ove to two per cent
reached hatehing aree Approximately one per cent of the
enbryos were conmpletely refrcctive to the virus (in eight
ps8sages)s The first and gubsequent pescrnzes caused dworfe
Ing and curllag of ebrynse o increase in nortality roates
wag dcetected during the eight pastagese A fullure to grow
to one-h2lf normal slze wes regularly prasduccd in the heart,
liver, ond lui:se Tine kxldncy aad spleen were enlerged to

twlee noranl slze or rores

Pneunonia with morked serous exudntion wes e constont
lung lesliones Hemorrhogle hepotitis merging into necrosis
and cbscessntion wos uniformly observeds Interstiticl
nephritis degencrating into necrosis and abscessction oc-
currcde The 3plecn exhiblted congestion end fucreascd

activitye The brain tissue wes crngested.

The gross cnd nicroscopic tissue ¢ onges ecnbined
with the distinctive alterction of position sand size of
chick embryos eme of dlogrostice significonce in the differ-

entiation of virus cctivity in cvian respiratory diseoses,
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Fize 1. The curled position c¢f en embryo
' pathornermorde of infeelicus
troachitis virus, 1l7-40y-01a
er:bryo, 7th day of infectione.
Yodcchreme printe
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Fige 24 The enbryo on the left is e scven-
tecn-dcy~0ld embryo, 7th doy of
infecetions It 1llustrates th
dwerfing effect of the virus.
Xotice the decrcascd feather de-
velopuent, enemia, the deformed
fecte The clofca is distended
with fat droplets. Norm~l enbryo
of the scre age is on the righte

3
i
™=
[ ]
N

The two dwrrfed emdbryos are infectede.
All three ere ninetecn-dry-0ld enbryose.
Thig 1llvstrotes the individual veorie-
tion 12 size of the two infected en-
bryos on the left, The alterstion of
the necks and the conpressed feet are
typicale The normnal enbryo of the

sone ege 1s on the right,



Fig. 2

Fig. 3

37



Fige 4a

Fig. Se

Heart, liver, lungs end lidneys
(pelvie girdle) from two normel
enbryos on the left and from two
infected enbryos on the righte The
difference in orsen size is apnarent.
Tthe group of orgens third fron the
left shows a hemorrh-¢ic hepctitis
with foczl necrosis of one lobes
Undeveloped lunss with erecs of pncue-
moniae The kidneys nre spotted with
necvotic eress8 end are swollene.

The group of or-ens on the extreme
right illustrcotes the bile discolor-
ed type of livcr renctione Undere
developed luncs and the Lidneys
contein bile pigments in correlation
with the excessively bile strined
liver. All eabryos are ninectecn
deys cld.

Organs (heart, liver and lungs) of

tite infected embryo are on the leftd
Notice the hemorrhagic heprtitis with
a necrotic aren on the tip of the

left dorsal lobee The lunss ore pneu-
nonic and the tenncious serous exudrte
is evident sbout the lungse

Tae norme~l orcins cn the right illus-
trote the normel fotty apperring liver
and the highly vesculor lung tissuee
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Fige. 4

Fige 5




Fig. 6o

Figce 7.

Tornnl lidneys ebove and the ine
feeted Jddneys belowe INotice the
bile pigment-ticn of the infccted
lower left kidncye. The lower right
kidney illustr:otes tl:e recrotice
erers scen in surie enbryose The
kidnecy is enlerrceds The differ-
ence in size of thc pelvie girdle
between rnorn 1l +nd pothologierl
enbryo is shovme

Photonierograph of a kidney of cn
infeceted scvent.en-dny-cld enbryo
showing pluggcing of &« proximcl con-
volutcd tubule with e hernoglctin
cast, in upper rigchte ZLdenmctous
tiscue with disintegsroted tubules
in center, end in lovier right ¢ di=-
lrted glemerulnr spece eentrining
desgurnsted ceclls with en enl-rped
and coneeated glonerulrr tulte.

175X  EKodrchroene printe.






Fig. 8e

Fige Qe

Yhotonierogroph of lung tissue of on
infceted eishteen-dry~-0ld cnbryoe
rneunonia with sercus cxudction end
grenulocytie cnd lymphoeytice intile
tration is shovme Congcstion of
pulnon~ry crtcriole 1s s -en in the

lovier right hand cornere Tiie bronchiesl
szeg ore filled with scroug exudote
ecnteining gronulocytic end descuonated
epithellial cellse 90X Kodachrome printe

shotornierogroph ¢f liver tissue of
en infceted embryo fifteen dcys 0lde
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