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MISTOLICAL RIVIZ
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Infectioas Ercacnitis of Chiclzeus

Infectious bronchitis was first studiled by Schalk

=nd Hawn“7 in 1921 in North Dakota as a respirstory dis-
ease of chicks. In 19-3 -ushnell and Erandlyg reoorted
22

the dlsea:e in Kansas and Iibos reported it in .ass-

that time the disesace has been found
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to be widely distri»®uted throu hout the country:i The

]
aiseace has bzen recently reported in Zn . land” znd in

Infectious Dronchitis was ori-inally thou_ht to

pe confineda to chicks, but it is now reco_nized as an
S 5 ey Fal 1. 1, ~ q 16 N
important alsez:e of chickens of all & ecs, ~he morn-

1dity rate 1in chicks 15 usuzlly hil h and the umort=lity
4
rate nay te s=s i h as 90 per cent of those infectedf7
In adult chickens the wortzlity rzte 1s ne;li.ivle, but
in 2 layin: flock trhere 1s a temporary cessation of e
) . _ . » 16
orodauction wnich nay nersist for several webcs.
The etiolo icel a.ent of the diceace 1s a virus cap-

2,4,16

acle of passin: thrcu-h all i rades of Terkefe and

- 156 _
teltz filters.
Tlectron microscosy has shown the virus to be round

with a mean diarmeter of 90 mu. Filamentous projections

Z
. 2
112y be present on coe virus particles? 2

Affected chicks exhivit symotcus of sneezinr, aspin:
- s o pe . “ : -2,9,37
tracheal reles, depression and coarse chirpin:-% In

agult chicliens tre syuntous are less severe than those 1in



. 15,13 . . -
cnicksy”? The 1incubation period is from 3 to 7 days

and the duration of the diceasze is usually from 14 to 21
days? Accordins to Hofstad?B the outstandinz histopatho-
lo..ic zltzrztions of infectious broncnitis are a thicken-
inz of the tracheal mucous ~embrane and suvmucosa due
primarily to edema and diffuse, leucocytic infiltration.
Inclucsion bodies were not obecerved., Si . nificent chan_es
were not seen in the liver, splsen and kidney. iross
lesions included mucus accuaulations in the lower trachea
and vronchi, congestion and edema of the lun s and cloud-
iness of the zir sac membranes. faclial swellin s .ay be
obcerved in youny chicks?’4’16’25’37
The virus 1s found nost abundzntly in trscheal exud-
ates end 'in the lun s althouh Zushnell and %randly9 re-
ported successful transmission of the disease with speci-
mens of blood, spleen, liver, and kidney from infected
chickens. Beuch and Schalm® demonstrated that the dis-

ease could oe regsularly transmitted to healthy chicks by

intranasal or intratracheal injection of tracheal exud-

16 reported

ate containinz the virus. Jelaplane and CStuart
successful transmission of the diseacse by subcutaneous
and intraperitoneal injections of the virus as well &3
injections into the thymus land and the alr spaces of
the bones. Komarov and -eaudette’l stuted that some
chickens recovered from the diseace may be carriersg and
256,28

serve as potentlzl reservoirs of infection. ofstad

demonstrated that recovered chickens could transmit the



virus as lonz as 35 duys after recovery. Fabric;nth

was able to 1isolate the virus in chickens up to 21 days
following exposure. Levine =nd Hofstad32 demonstrated
that the virus cun be air-borne for a distznce of at
lezst 5 feet and thot ultro-violet irradiation w:s
ineffective in control of the sprezd of the dise:xse.
Chickens recovered from infectious bronchitis are
immune to subsequent nztursl or artificial exposure to
the virus}6 Exposure of chickens 6 to 8 weeks of zge
with chicken-prop:zited virus has been employed in an
immunization prosrzm in the New England area. Protect-
lon eguinst the dise:se wss zttzined in chickens during
the egg-l=ying period by employinz this procedure.5’18’19
This program hzs been extensively used with considersble.:
success 1in highly congested poultry sre-s but hzs not
been recommended in are:s in which the disexzse 1s not
widespread}9
Neutrzlizing :ntibodies c:n be detected in serum of

5,20,30
recovered chickens with in vitro serolozic:1l tests.

Juagherr snd TerrellEO

demonstrated by serum neutralizstion
tests 3 n=turzlly scquired psssive imaunity in chilcks
hatched from e;:s 1=21d by hens recovered from the disevse.
The e_ 3 yolk w.8 the principsl medium for the trznsference
of neutr:lizing cntibodies. 1In yolk pools collected on

the 11lth, 12th, =:nd 16th dzys of incub:tion there w:us an

aversse of 9,583, §&,000 snd 990 neutr:lizing doses respect-

ively. In pooled seruns of chicks 1,2,3 and 4 weeks after



hatchin:; there were 1,000, <75, 10 and 3 neutrzlizing
doses respecilvely. Random samples collected tetween
the 5th and the 17th week fziled to show demonstrable
antibodies.

“orstad and Kenzy29 confirmed the naturally acquired
passive luanunity as regorted oy Jun:sherr and Terrell?o
but they were also avle to produce infeciious bronchitis
by inJection of the virus into 4,5,7 and 10 day-old
chicks hatched from e .s laid by immune parent stock.
These findings would indicate that naturally acauired
passive iimamunity misht not be effective in conpletely
protectin; chickens aszinst infectlious bronchitis dur-

ing the first 10 days after hatchins.

)

Cultivetion of Virus 1in Zmbryonatin: Chicken Z::s

)

Cultivation of the virus in embryonatins chicken
es3s was [irst reported by Beaudette and Hudson? The
first passsa:e of the virus via the chorioallantoic men-
brane proauced little obcervable efiect on the embryo.
After 6 to & pascaes in e s the virus becamne lethal
to the extent that a fow of the eabryos were killed.
Siriler observations were mzde by Delaplane and

Stuartlo’l7

who reported that with succeedins trans-
fers via the chorioallaantoic mewvrane the virus becaze
pro_ressively more virulent to the eambryo and less vir-
ulent to the chicken. At about the 65th passase the

virus wos completely adapted to the embryo ac evidenced

by mortality of all inoculated ewmbryos. The virus at



‘this staze of adaptztion wae sli_htly virulent for
chicxens. After the ¢0th pasca-e the vir.is was con-
vletely non-inrective to chickens znd was incavable
of stimulatin  the production of aatiovoiies.
Lelaplaneao revorted that the virus could be more
raoldly adapted to the eabryo by inoculation via the
allantoic cavity than via the chorioallantoic membrane.
Zvidence of this adaptatlon was the noticeable dwarfinz
of the embrvo on the lst vassa:e of the virus, Similar

21

results were reported by Fabricant wno considered that

dwarfinz and curling of embryos was pathosnomonic of

N
\N

infection with the virus. Loomis
20

substantiated the
findinvs of Delaplane and Fabricant2l that dwarfing
and curlings of embrvos during the first 3 passazes of
virus isolated from chickens was patrho:noanonic of inf-
ection with tkhe virus. .icroscooic alterationsg of the
enbryo as reported by Loomis33 consisted of pneumonia,
hepatic necrosis, interstitial nephritis and con;estion
in the spleen. 7The choriocallantoic membrane and the
amnionic membrane were edematous.

In vitro serum-neutralization tests have been
used as a dia nostic a2id. The potentislities of the

zQ

test were first discussed by an Roekxell’

In studies of the distribution of ejzs~-adapted
strain V114D of the virus in emnbryos inoculated via
13

the allantoic cavity, Cunnincham and Z1 Dardiry

found the ureatest concentration of the virus 1ln the



choriocallantolc membrane, followed in order by the
allantoic fluid, amnionic fluid and liver. The yolk
meterisl was inocuous. The concentration of the virus
was reater in materials harvested from living embryos
than from dead eanbryos at the same postinoculcticn per-
iod. There was no advantaze in the use of a 10-3 dil-
ution of virus zs inoculum as compared to undiluted
virus-infected alleantoic fluid. Cunnin:s/ham and Stuartll
reported trat an 1noc.lum of 0.05cc. per ez via the
allantoic cavity reculted in a hi_her concentration of
the virus in tkhe allantoic fluid than when O.lcc. and
O.2cc. inoculums were employed. Gr-oup623 demonstrated
an interference phencmenon assocliated with the virus
harvested from infected emobryos meintained at normal
incubation temperatures for 24 hours efter death. Ieat-
inactivated virus-ianfected allantoic fluid containingz
the interferin: material, if injected Z0 minutes before
injection of the active inilectlous bronchitis virus,
delayed the rate of death of the embryos. Thls phe-
nomenon was not deumonstrated in the allantole fluid of
normal embryos, livingzg infected enbryos and infected
embryos dead less than 2 hours when treated in a sim-
ilar manner.

10 found that the followin:

Cunnin ham and Stuert
chemical a_ents usually employed for disinfection were
capable of inactivzting the virus in 2 wminutes or less;

phenol 37 and 1%; liguor cresolis savonatus, 3% and 17;



sodlum hydroxide 1-20; potzssiunm peru.n_-n.te, 1-1,000

¢nd 1-10,C00 =ud mercuric chloride, 1-1,000.

“The DY stability of the virus 2t 4°C w s studied

R - 1 . . X
by Cuni:in hum =ad 3tu rts Tne virus w:..s mzore statle

Nt

in 2n 'cid mediun for tke first O d ys, but froam the
60th to the 170th 4 y there w23 2 shift to a Sreater
stability in an slkszline medium. The virus remzined

sctive ia 21lanteolce fluid =t pII 7.c0 for 1CC d-ys =nd
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for 100 d.ys =ad for 170 d:-ys in

at p1 7.79.

Dia:nogig

ne criteri: usu=1lly empnloyed for diz nosis ¢

infectious bronchitis are trhe clinic=1l nhistory, syuptous
2,9,156,1c,25

:nd lesioas, isol=ztion of trhe virus with the
production of chzrscteristic p thclo_ic zlterzticas cf

. . L 20,21,23 . 2,29
enpryonestin: chicien e s, +nd serclo_ic testsi?””

'he virus does not = .lutia.te cricxkxen red cells. This
is of value for differentistion of infectious tronchkitis
virus 2nd “Tewcastle dise:zse virus s tre ewesstle virus

2
will = 1lutinzte red bloud cells.7



Ixperimental rrocedures

Ihe otject of thece eiperimeats was to study the
cntlbody response of chickeas at certain tiue intervals
followin; exposure to infectious bronchitis virus as a
possible ald in the diz nosis of the aiscuse by serum
neutralization tests.

Two different strains of infectious bronchitis virus
7114D and VR Lot 277 were used. Strain 7114D was =2cdapted
to cultivation in embryonating clhiicken e s and was cap-
avle of killing all emoryos in 4C nours after inoculation
via the allantolc covity. This strain was used es the
antl en in the serum neutrslizetion tests. VR Lot 277
wes a chricken-prova ated strain of the virus and had not
tecvn cultivoted in exabryonsting chicken e 's. Tris cstrain
wes suo.,1ied throa h the courtesy of Dr. Yeary Voa Roexel,
peparticent of Veterinory Zcience, University of rassachu-
setts, Asherst, and wss ucced Ifor exoosure of the chicik-
ens. All criciuzsns were supplied throuh the courtes
of the United 3tztes Depzrtwent of A:riculture Re;
FPoultry Laboratory, Zast Laasin_, : ichl _cn end had reen

raised 1in complete isclstion un

)

r an unuasually ri_id

£
&)

C

jusrantciae,

VR Lot 277 was recelved 2s a saline suspension of
tracheszl wzzi.iars frow iascted chickens., Four Z-week-
cld cricks were inocualated with O.4d4cec. of the suspcasicn

vie the 1atranasal aad iantrztirschezl routes. Forty-el:sht

hours followin: inoculation the chicks displayed typical



symptows of infectlous breouchitis. The trachea and lun;s
were collected, rooled, and _rcund with ezad in & sortar
and vestle and suspended in 10 =z11. of nutrient broth.
(Difcc). The tissue suspension was centrifased at 2,500
r.o2.u. for ten minutes and the suvernatant fluid was

tr

W

neferred with a pioette into a sterile vial. The {1uid
wze then treated with ovenicililin and strepteomycia, 10,000
unite each per ml., of suspension, aad six 10-day euwbryon-
atin: chicxzen e__s were inoculated with O.lcec. of the
T1vid via the 2llontolic cevity. The inoculum produced
charzctsristic dwzorfia_ eand curlin_ in the ewvrros by

the Zrd vost-inoculation day.

14

In vitro serum neudtraslicastion test

ren-day e.bryonztin. chickean e;ss were used in the
neutralizstion tescts. Thneze e s had been incubated 1in
an elsctric, forced-draft iacutstor at ©5-295.5°F (26-
£2% wet bulb thermoneter). The site for injection via
the allantolic cavity was deternined by traas-illumination
of the e_ 3 znd selection of an areca free of ler e blood
vessels avout 3 . below the base of the air ceil. A
s.siall hole wss drilled throu.h the cshell, without piercing
the shell menmbrane, oy means of a suall drill attzched to
the chuck of en electric motor. Another nhole was drilled
above the air cell to serve as =21 olir vent to allow ezual-
ization or the pressure produced by injection of thre

inoculuwn 1ato the e 3. The holes were painted with tinct-

ure of metaphen and the shell measbrane asove the air cell

\O



was plerced with a sterile teasin: needle.

Serial ten-fold dilutions cf V114D virus-infected
allantoic fluid were prepared in sterile nutrient broth
(Difco) in the prosortions of 0.7 ml. of virus to 6.3 ml.
of diluent. Zerum-virus mixtures were prepared in sep-
arate tubes by mixins egual parts of each virus dilution
and undiluted test serum. It was necessary to dilute
some seruns 1 in 10 with sterile 0.5 per cent "all to
~ive enou:h voluie to conduct the test. These mixtures
were incubsted at room teunperature (ebout 22—2503) for
45 minutes. uentitstive decerainations of the viraus
dilutlon with sterile nutrisat broth. In all mixtures,
C.5 ml. of the virus dilutions were mixed with 0.5 ml.
of the undiluted serum, diluted serum or nutrient broth.

I'ive ez s were used per dilutlion and each ez rec-

elved an inoculum of O.lcc. Inoculations were made with
a 1.0 cc. 3-D Yale tupberculin syrin-e fitted with a 27
caue, 5 inch nsedle. Tre esss for the virus titration
were inoculated last to mz2ke allowances for any possible
deleterious effect of incubation on the virus. After
inoculation the holes in the shells were sealed with
melted maraiifin and the e s were reiacubzted and candled
d2ily for 5 days. ODeath of the embryos during the first
24 hours was attributed to non-specific causes and these
embryos were not included in the final results.

The results of the serum and virus titrations were

evaluated accordiny to the 50 per cent end-point formula

10.



11.

B
- 35

oi Reed and uench”” exvressed as LDg5q

The difference between the reciosrocsl of the virus
titer znd the reciprocal of the serum titer was coasidered
to be the neutralizsction index (YMI). The antilos of the
MI represented the nuaubers of neutralizing doses (1I).
e 1T of tie seruss diluted 1 in 10 was coansidered to
be 10 tilaes the diilerence between the virus titer and

the serumn titer.

Exososure of Chickens

=21 ht 190-day old Sin_le-Coxab White Le_horn cocxerels
were used 1in the experiments. Six chickens were exposed
to strain VR Lot 277 aad two chickens were maintained as
controls at the Reslonal Pcultry Laboratory.

Cn January 25, 1950, blood was collected by cardiac
puncture fromn all chickens for determination of opre-exp-
osure neutralizin; indices. At intsrvals of 1,2,3,4,5,8,
10 and 12 weeks after exposure, 20 ml. of blood were
collected Ifrox each chickzea. The blood sazples were
slanted, the serumns collected after about 24 hours and
bzcterial sterility tests were made. In a few instances
the serums were contzainated with bszcteria. These samples
were passed throuzh a Swinney filter. All serums used
in the neutrazlization tests were bacteriolo. ically sterile.

Cn January 25, 1950 the six experimental chickens
were exposed to strz2in /R Lot 277, as follows: Cnicken
K1321832, K1462Y3 and K150773 were inoculated with 0.1 cc.

of the virus sucpension via the intranasal route and with



0.1 cc. via the intratracheal route. Chickens K1430Z3,
145754 2ad K1510F2 were inoculazted with 0.2 cc. of the
virus susoension via the intranssal route and with 0.2 cc.
via the intratracheal route. Cn the Zrd day zafter exp-
osure symptoms of infectious bronchitis were first ob-
served. These symptoms persisted for 5 days and were

accompanled by a losc of appetite.



13.

T-ble 1 -- Chicken K1402r2

Control
Yirus dilutions Serun
Jirus

Serus  Titer® 105k 1072 1072 10™% 10~5 Titer®  NTe Ses
Pre-exp. 5.16 5 4.4 5 3 2 4,68 45 3
1 week 5.63 5 5 3 5.15 W47 3
2 weeks 5.63 5 5 2 4,83 .50 6
3 weeks 4,63 5 > 1 4.5% .05 1
4 weeks 5.83 5 5 5 25.00 .83 s7
6 weeks 6.00 5 5 3 £5.00 <40 83
& weeks 4,63 5 4 1 4.50 .13 2
10 weeks 6.C0 5 5 1 4,63 1.37 23
12 weeks 4,75 5 2 1 4.50 «25 2
These footnotes -pply to Tables 1 throu:h 11.

#Recloroczl of ne_ tive expoaent of lo; rithm b.se 10.
##Zroryos de-d out of 5 1inocul.ted per dilution.
+Meutr.liz_tion index.

++eutr.1lizinsg doses.

fOne embryo of 5 inoculated died due to tr.umu.

}Serum diluted 1 in 10.

Tsble 2 -- Chicken K14463T3
Control
Virus dilutions Serun
Virus

Serum  Titer* 105% 1072 10-2 10=% 1075 Titer®  Is  ND4s
Pre-exp. 5.16 5 5 5 1 0o 3.63 1.53 Z4
1 week 5.63 5 44 24 5.00 .03 4
2 weeks 5.63 5 5 2 4,63 .80 6
3 weeks 4,63 5 2 0 3.63 .£5 7
4 weeks 5.83 5 5 3 25.00 .83 7
6 weeks 6.00 5 5 1 4.63 1.37 23
8 weeXks 4,53 5 2 0 3.83 .50 6
10 weeks 6.00 5 4 1l 4.50 1.50 z2
12 weeks 4,75 5 3 1 4,71 c44 3
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Taple 3 -- Chicken X1485073

Lxperigent:-l

Tirus dilutions Serwa
Tirus -0 -1 > - 4 -
Serum  Titer# 10s% 10~ © 107° 1077 1077 107° Titer¥# NIe "De+
Fre-ex»n. 5.15 4 5 5 2 2 4,22 .94 9
1 week 5.03 5 5 5 4 4 0 4,25 1.32 24
2 weekxs 5.17 5 4 3 0 C 3.00 2.17 143
3 weeks 4.6 5 4 1 0 1 0 1.6 3.05 1,122
4 weekxs 5..3 5 2 1 1.CO 4.52 £7,510
S weexs 6.0 4 1 ) 0.50 5.50 216,250
U weexs ©6.00 5 2 0 0 0 0 0.c3 5.17 147,900
0 weeks 5.00 5 0 0 0.50 5.5 316,250
2 weeks 4.75 5 1 0 0 0.03 4.12 15,180







Tatle 4 -- Chicken X1318R22

Experimental

17.

Jirus dilutions

Sserun

e

Yirus 2 4

Serwi  Titer® 105% 1071 1072 1072 10™* 1075 Titer* I KD+

Pre-exp. 5.15 5 4 = 5 3 1 4,322 LE4 7
1 weexk 5.53 5 5 5 5 4 1 4,50 1.13% 13
2 weeksH S.17 5 5 5 5 3 0 4,17 2.00 100
3 weeks 4.5C 5 3 0 1.17 3.51 3,2%5
4 weelzs 5,83 4 2 2 1.00 4,83 67,610
6 weeks 6.00 5 0 0 0.50 5.50 315,250
& weeks 4.75 5 3 0 1.17 2,883 3,820
O weeks¥# 4.75 5 1 0 0 0.53 5.12 131,900
2 weeks 4.75 2 1 0 0 0.50 4,25 17,7¢0







Table 5 -- Chiclken K145754

Ixperinent:1

Yirus dilutioas Serun
Virus - _
Serua  Titer® 1079 107Y 1072 1073 1074 1075 Titer# I  Des
Pre-exp. 5.15 5 5 5 1 2 3.886 1.23 19
1 weexk 5.53 5 5 47 4 4 0 4,25 1.78 24
2 weeksi 5.17 5 5 3 2 0 0 2.50 2.07 4,580
3 weeks 4.63 3 2 0 0.50  4.18 15,175

Chicken died Fec. 21, 1950. C(zuse of de:th peritonitis.

T:ble 6 -- Cricken X1462Y3

zxperizent.l

Virus dilutions : Serui
Tirus
Serum  Titert 1052 107% 1072 1077 107% 1075 Titer®  I»  1Das
1 week 5.53 5 5 4§ 4 4 1 4,38 1.25 13
4z 5 5 2 0 3,83 2.34 220

2 weeksit 5.17 5

Chicken died Feb. &, 195C. Czuse of dezth ruptured crtery.
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Teble 7 == Chicken K1507V3

Experimental

Virus dilutions Serun
Virus

Seram  Titer* 1059 1071 1072 1072 107% 1075 Titer* NIs+  Des
1 week 5.63 5 5 5 5 4 0 4,35 l1.25 1
2 weeks 5.22 3F 27 1 1l 2.20 2.02 105
3 weexs 4.065 5 4 0 1 l.4¢C %.20 1,5&=
4 weexs Insufficient -mount of serum

6 weeks 6.00 5 3 0 0 1.17 4,83 67,620
8 weexs 4,61 5 4 0 0 1.3¢€ 3.23 1,773
0 weeks 6.00 5 5 0 0 0 1.50 4,50 31,625
2 weeks 4.75 5 2 0 1 0 1.00 3.75 5,623
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T-ble & -- Chicken K1516F2

Experiment:1

Virus dilutions Serun
Virus
serun  Titert 1059 107! 1072 1077 1074 1075 Titer®  NIs  IDes
Pre-exp. 5.16 5 5 5 2 1 4.0 1.16 14
1l week 5.63 4 ¢ 5 5 5 2 0 2.C3 }.@O ﬂog
2 weeks 6.00 5 5 3 0 0 1 2.31 3.69 4,;9@
4 weexs 4.53 3 1 o 0 © 0.22  4.31 20,415
6 weeks 6.00 4 0 0 0 0.35 5.02 lo,czo
& weeks 4.75 5 0 0 0.50 4,25 17,780

Chicken died ii~rch 29, 1S50. C.use of dezth unknown.
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T:ble 9 -- Suimztion of neutrzliz=tion
indices gnd =zver:zes for the
experinentzl chickens

Neutr:liz=ation indices

Serun W1450T3 K131582 X145734 W1452Y3 w150773 7151582 tver e

Fre-e.:p. 0.%4 0.84 1.28 0.53 0.7¢ 1.16 0.24
1 week 1.3¢ 1.13 1.3¢ 1.2 1.25 1.60 1.37
2 weelxs 2.17 2.00 3.67 2.34 2.02 3.69 2.65
3 weelxs 3.05 Z.51 4,18 - 3.20 4,49 3.69
4 yvecks 4,23 4,03 - - -- 4,31 4,66
6 weells 5.50 5.50 -- - 4,57 5.62 5.%5
& wee'ts 5.17 3.53 - - 2.25% 4,25 4,05
0 wecks 5.20 5.12 - - 4.50 - 5.C4
2 weels 4,12 4,25 -- -- 2.75 -- 4,04
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T ble 10 -~ Jeutr:lizin; 1andices cf
pcoled seru.s

Pooled Virus dilutioas Serua

seru Virus
3 .oole  Titer® 1059 1071 1072 1073 10-% 1075 Titer® nIs  Des

K142272 5422 4 £ 5 3 5.17 .15 2
K146373 5632 5 5 4 S35 .CO 0
1 week 5.32 5 0 0 3.50 1l.&2 56
2 weelis 5.2 0 1 0 1 0.70 4.52 41,590
4 wesks 5.32 2 1 0 0 0 C.50 4.82 66,070
4 weexs £.72 5 2 2 1 0 1 1.2% 2%2.259 4 EC2
6 weels 5.32 5 3 0 0 1.17 4.153 14,130
5 weeks 522 5 1 0 0 0.5? 4,59 4e,C20
0 weexs 5.%22 5 2 0 C C.23 4.49 30,910
2 veesils 5.%2 3 1 ) 0 0 0.22 5.00 10C,CCO
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T.ble 11 --

Effect of dilution on
neutr:1iz tion indices

Jirus ailutions Serun
Tirus _

Sernu “iters 1039 1071 1072 1072 107% 1075 fiterk  rIe
5 wveks

Jaailuted 5.53 5 2: 1 0 1.22 4.41
Dil. 1-5 5.%23 5 4 0 C 2.3¢ 3.25
£il. 1-10 5.33 5 5 1 0 2.53  3.00
Dil. 1-15 5.63 4:i 5 0 0 2.20 2,13
Dil., 1-20 ©5.53 5 1 0 2.53  3.C0
12 weesls

Toaiiuted S5.23 4 0 0 0 0.258 5.25
Dil. 1-5 5.53 5 3 1 C 0 22 4,31
0il. 1-10 5.53 5 3 0 0 C 1.17  4.46
Dil. 1-15 5.53 4 1 1 0 1.52 4.01
Dil. 1-20 5.53 1/ O 0 21.56 &35.¢7
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Results and Liscuszsion

Chickens X1402F72, K1463T3, K145023, K131iB2 and K1507V3
survived to the end of the experiment, but K1452YZ% died
from peritonitis, X145734 died from 2 ruptared artery,
and {151J¥2 dled fron unknown caucses 2, 4 and 9 weeks,
respectively, after the beginninzi of the experiment. As
a result, only 3 serum samples were collected from X1452Y3,
4 samples from XK1457:4, and 7 samples from K1515:2,

“he neutralizings iadices of the ore-exposure serunm

samples and the serums froa coatrol chickens, Tacles 1
1
> who

1.517 .

to €, closely a_ ree with the work of Cunningham
resorted X 100.369 . 100.0376’ 0,100.375’ or 10
100:C27> (X 4 30 ) &s the infectious bronchitis
neutralization index for normal chicken seruu with V114D
anti_en. Accordin: to tnese data, ¢9.7 per cent of the
serums from norual chickens should contain aot .2ore than

[ 4"
101 5545

of 35 neutralizing doses as deitected by the
serua neutralization test.

Cne week aftier exposure to the virus there was a
sli.ht increecse of ihe ncutralization indices of all
scrums. 'rom the 2ad to the Sth weeds trere was a marked
incrcase of the neutrzlizstion indices. The maximun
neutralization index occurred at the Sth week followed
by a decline at the cth wes=k, an 1increzcse at the 1lOth
week, and a decline at the ter.ination of the experiment
at the 12:h weex. Tables 3 to &, Fivures 3 to O.

The neutralization indices of the serums showed close



asreement at all intervels. 2Zurin,; the initial period of
ascendinzg indices a loarithmic pattera was followed. ZExp-
erinmental evidence 1is not available to explain the sub-
seguent varlstions in the indices at the Zth, 10th and
l2th weeks., Tables *,4,7,5 and Fijures :,4,7,5. There
are several possib.e explenations for trese variaaces.
The declines at the ¢th zna 1l2th weeis could Jossitlily be
explained on the vasis of Lhe 1laterference phenomenon

23
reported by Groupe since thlis decline was associated
with a virus of low titer which occurred when a 24-hnour
harvest froa dead e:tbryos inoculated with V114C wcs
used as tre antl en 11 the neulralizstion tests. Tables
1,2,7,¢ aad Fiures 1,2,7,5. Gtowever, such a possibility
can be purtially discounted on the pasis of the datza in
Tables 3 and 4. A sauple cf the virus which hzd a hich
titer wes used for titrations of the Cth, £th, and 10th
wee serume froa 7146C727. The decline and rise ol the
neutrzlizatvion indices were ouserved, bat the decline was
not &s oronouanced =s hal observed for (L1lZlc.2, reovle
4 ¢.d riure 4, wher:z the cth, 1Cth end 12th weel seruaa
sa :oles were titroted with e other sauple of virus cof low
titer. Thercliors, e decline 1a neutvalizstlon indices
could »noscivly e du2 to tre precence of interlferian; .at-
erials to tne extent of the Ciliercrnce Cetween the cth
week neatr:zlization index of {14077 &ud the oth wesk
acuiralization iadex of X1%1l22. visures %2 and 4.

Aaoukher possible ex»2lcaatlion coxld te wvaseld 01 sun-



clinical infections. The exoreri.cntal chnlckiens were

N

Jd-lilsclation rcouw znd ohere wez e

19

aalatslasd 1n o s

(

sCselzilivy thet the crhickeas mi ht rave had & sib:sco-
nent exposure at ithe (th west to infeciio s broacritis
virus froa another source. 7o syusptcos of infectlous
bronchitis were observea durin; this period.

‘here 1is aliso the oso0s:21bility tlat fluctuations

the neuuvrrlizaticn indices are a natural cccurrence

N

"

L ~ S8 - ~ iy v 1 2 $ e xpmmd S s - [} L A
in unlc dilzeuse. Jurvner iovestl oticas o cae nolica;y-

-

2aul en re.ction =noull ne usdertaelien,

Jun_hnerr «ad “cerrell”T reoorted that nascive ia-
ity w2z treoasferred via the yolk in e s léild fron
1..one pnreat stocik. Tils orcicitly w23 a patsive tre.is-

- ~ 4 ~ ] - N Y - P ~ 3 .- - M I . Ve -,-.,29
fer o neatralizia;, antlisocdlies ciance ofsted and Lenzy
were 1ot cile to aenonstrote 1aaalty vut we e z2ole to
croiace Ve dlscace in chiciis rotered froo. =0 8 laid oy

i.ane parzat stocuw. The asutrzalizia; titsrs ¢t the Zrd

204 4th we=ks s reosortel vy Jusjherr and Tsrrell ay

e coazldered zs Loling withiin the neutrallzation index

t

s a . c 15
raa e of nor.al chicken ssrua reoorted vy Cunsinhau -

and cn the fladin s in this experizeat. An antiliody
titer of 1,020 nsutrelizin: Zosces ss resorted by Juanerr
and Terrell oy be safficlent to initially inactivate the
virus, cuat due to tne sos:cible rsvsresilility of tre
s=ral-neutralization of the virus, =ad the zct that the
virus is in a .mlticlicestion phacse, this satiooay titer

nl ht soon be ineifective and iafection could resilt.



(62

T

surnet et ¢l statea that laactivstion of
certain viruses with 1.amune seruan resulted prionarily
Tfroa the union of aantibody to the virus surface. This

was a reversiole union and the time reculrcd to reach

)

s eguilivrian wes asoroxlaately prooerticnal to the
concentration of ilhe gnticody. A permanent antibody-

virus union was possible aftzsr sroloned incuvation.
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The Zffect of Poolin: ILizmune Seruns

Fi-ure 9 shows the z«ver:z:e neutrzlizaztion indices

b

of the seruwis =zt the severzl perilods followinz exposure
to infectious bronchitis virus =-s calcul:ted from the
d=ta in T:ble 9,

It wzs thou ht thst ©ty poolin; zliguots of the ser-
uns, results would be obt:ined th:t would closely = ;ree
with the zver=—-es s c:1lculzted above. FHowever, the res-
ults obtzined indicsted a considersble deviztion =nd
c:n not be expl=ined a2t the present time. Further studies
of this phenomenon should be undertaken. T=ble 10, Fisure

10.



~he Zffect of Dilution of Serum on
Teutrelizstion

~

H.’Lr'stcl’L denonsirated th.t = dilution of 1 in 5 of
influenzz liaune serum resulted 1n 2 10-fold decrcase in
neutr.1lizing copucity when tested in mice.

Er:ndly et il6 showed thzt dilution of 1 in 10 of
Tewczstle disezse liunune serum resulted in : 10°-fold
decrease in neutrzlizstion cupzcity, but a dilution of
1 in 5 resulted in a 10-to 100-fold decrezse in neutrzl-
1zinsz czpacitye.

R:-;ched34 found thzt lewczstle disease 1mnraune serun
diluted 1 in 10 in nutrient broth resulted in a 20-to
100-fo0ld decre:se in the neutrzlizins copacitye.

Tzble 11 shows the results of serum neutr.lization
tests usiny serum diluted 1 in 5, 1 in 10, 1 in 15, .nd
1 in 20 in 0.&5 per cent 7sCl. Dilution of the immune
seruml 1 in 5 resulted in a decre.se in neutr:=1lizing c:p-
zcity 1l0-to 15-fold, -nd further dilutions of the serunm
did not appreci:bly zlter the neutr.lizin: czpscity of

the 1immune serum,



Surmns ry

(=) Wormzl chickens were exvosed to =n -ctive field
strin of infectious bronchitis virus. The serolosiczal
response of the chickens -t cert:in time interviuls were
evzluzted by serum neutr:1liz.tion tests with the results
expressed =s the neutr:liz. tion index.

(p) Pre-exoosure neutraliz:-tion indices were found to

be 101.55

or less.

(c) There w.s found to be : one week period in which no
sisnific .nt production of neutr-1izing .ntivodies couald
be demnonstr-ted by serolosic.l tests.

(d) The logszrithnic ph.se of =zntibody production wzs
foand to bpesin two weeks followings exposure -nd the . x-
mua neutrzliz.tion indeéx w.s rezched =t six weeks fol-

lowin; exposure.

(e) Dil.tion of imaune serum 1 in 5 in 0.5 per cent
"7aCl resulted in a 10-to 15-fold decre:se in the neutrzl-
izing czp=city. Further dilution up to 1 in 20 did not
appreci-bly decre:se the neutralizinz czpaclity of the
izmune serun.

(f) The results of serum neutralizztion tests on pooled
gseruns indic.te the need of further study of =ntibody-

=nti en rezctions.
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