75 ABBUKT  2tERY £ b Y

Osaka Metropolitan University

F AR AV M B SV 28 D SR PR A 58

=S58 jpn

H AR

~EH: 2009-08-25
F—7— K (Ja):
*—7— K (En):

e E: INET], =65
X=)LT7 KL R:
FlE:

https://doi.org/10.24729/00009378




Bull. Univ. Osaka Pref. Ser. B, Vol. 34,
KRRFSLRERE, RE - £, 1982

FEAZ G TR E 2% O BRI F AR

N H Y E B

Experimental Pathology on Infectious Laryngotracheitis of Poultry

Yoshiharu ODAGIRI

Laboratory of Veterinary Pathology, College of Agriculture
(Received October 31, 1981)

Summary

The outbreak of Infectious laryngotracheitis (ILT) was observed by YOSHIMURA
and ODAGIRI in Japan in 1962. In recent survey, this disease seems to become a major
menace to the Japanese poultry industry.

The present studies were undertaken to clarify the pathogenesis of ILT (chapter 1,
2), to establish the quick method for the diagnosis (chapter 3), to obtain the specific
ILT lesions other than the respiratory organ in chicken (chapter 4), to clarify the patho-
logy of ILT virus infection in chick embryo (chapter 5) and to clarify the susceptibility of
Japanese quail to the virus (chapter 6).

Experimehtal results are summarized as follows.

Chapter 1  Immuno-histological findings in laryngotracheal lesions of the experimental-
ly infected chicken

Twenty-five chickens were inoculated with ILT virus, and laryngotracheal lesions
were examined from day to day.

Respiratory symptoms were observed from 3 days p.i., and some birds became fatal.
From the 8th day, they began to recover.

Macroscopically, severe inflammatory changes of laryngotrachea were seen from 3
to 7 days after exposure. Characteristic microscopic lesions of the disease, i.e., syncytial
cell formation with intranuclear inclusion bodies were observed in the epithelial cells
of mucous glands and adjacent epithelia at 2 days p.i.. From 3 days p.., these findings
were also seen in the basal layer, and inflammatory edema accompanied with the infiltra-
tion of heterophils and macrophages were observed in the epithelial layer and lamina
propria. These changes were most marked at 3 to 5 days pi.. From 7 days p.i., inclusion
bodies disappeared.

As the result of immunofluorescent studies, viral antigens were observed exclusively
in the characteristic microscopic lesions of the laryngotrachea from 2 to 6 days p.i., and
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not in the propria and submucosa where infiltration of heterophils and macrophages was
observed. At 6 days p.i., the viral antigens were abundant in the exudates of the laryngo-
tracheal lumen as a result of epithelial desquamation, while fluorescence disappeared in
the epithelial layer.

Chapter 2 The ultrastructural findings in the tracheal epithlia of the experimentally
infected chicken

The earliest changes were observed in the nuclei at the 24 hours after infection.
The nucleoplasm appeared homogenous due to accumulation of chromatin at the nuclear
membrane.

At 24 to 36 hours p.i., inclusion bodies of relatively high density were presented
in nearly whole area of nuclei. Various types of immature particles were observed in
association with the inclusion bodies. Virus particles which were formed in the nuclei
were enveloped by two processes, i.e., nuclear budding and envelopment at the nuclear
membrane, and at a segment of preexisting or newly-formed membrane in the cyto-
plasma.

Loss of cilia and syncytial cell formation were detected in an advanced stage of
degeneration on the second day after exposure. Cytoplasmic vacuoles were abundant
and contained large number of enveloped virus particles. Enveloped particles of different
sizes were found in the nuclear vesicles (ca. 110—160mg) and in the cytoplasmic vaculoes
(180—310mu).

Chapter 3 Quick smear method for the detection of inclusion bodies

For the purpose of securing the rapid diagnosis of this disease, various smear methods
for the detection of inclusion bodies were examined on the tracheal mucous membrane
of chickens inoculated with the virus, and the following results were obtained.

1) GENDRE’s fluid (alcoholic BOUIN), BOUIN’s fluid and SCHAUDINNs sublimate
alcohol were recommended for the fixation of smear.

2) Among many stains, the most excellent result was attained with hematoxylin
and eosin staining, but GIEMSA’s stain was not suitable for the purpose.

3) It was very difficult to discriminate virus DNA with acridin orange staining.

Chapter 4  Extra-pulumonary lesions of the experimentally infected chicken

For the examination of tissue susceptibility to ILT virus other than respiratory tract
and conjunctiva, chickens were inoculated with the virus intravenously (group A), intra-
cerebrally (group B), and by cloacal brushing (group C) and feather follicle brushing
(group D), and they were examined successively.

Respiratory symptoms were not observed in all of group.

In group A, the liver showed multiple miliary necrotic foci form 3 days p.i.. Charac-
teristic microscopic lesions of the disease were observed in the hepatic cells and epithelial
cells of interlobular bile duct and further in the epithelial cells of thymic medulla from
3 to 5 days. In group B, the liver was studded with miliary necrotic foci from 5 days p.i..
Microscopically, characteristic lesions were observed in the epithelial cells of choroid
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plexus and arachnoidal methothelia from 1 to 5 days p.., the hepatic cells and the
epithelial cells of interlobular bile duct showed same lesions as those in group A at 5
to 6 days p.i.. In group C, the mucous membrane of cloaca proctodeum and cloaca bursa
showed reddening and catarrhal inflammation from 2 to 5 days pdi.. The characteristic
microscopic lesions were observed in the epithelial cells of cloaca proctodeum from 1
to 4 days p.i., and also seen in the epithelial cells of bursal mucosa, as well as epithelial
reticular cells of medulla of bursal follicle from 1 to 6 days p.i.. In group D, feather
follicle of the inoculation area became swollen as grain of millet or rice at 4 to 6 days
p... Characteristic microscopic lesions were observed in the epithelial cells of feather
follicle and feather root from 1 day p.i.. They became severe, and were also found in
the adjacent epidermal germinal epithelial cells at 3 to 5 days p.i..

As the result of immunofluorescent antibodies studies in group A, C and D, viral
antigens were confirmed agreeing with the appearance of intranuclear inclusions.

Chapter 5 Pathology of ILT virus infection in the chick embryo

ILT virus was inoculated respectively on the chorioallantoic membrane of 10-day-
old chicken embryos (group A), into the amniotic cavity of 11-day-old embryos (group
B), and into the yolk sac of 4-day-old embryos (group C).

In group A, the liver was studded with multiple miliary necrotic foci at 6 to 9 days
p.., and hepatic cells of the foci showed microscopically characteristic lesions of ILT.
ILT lesions were found further in the epithelial cells of bile ducts, oral mucosa, oral
gland, pharyngeal mucosa, esophageal mucosa, gland of proventriculus, uriniferous
tubules, thymic medulla, bursal mucosa and proctodeum.

In group B, ILT lesions were found in the liver as in group A, and also in the epi-
thelial cells of feather follicle, outer sheath and basal layer of feather, epidermal germinal
layer, conjunctiva, nasal mucosa, infraorbital sinus, oral mucosa, oral gland, laryngo-
tracheal mucosa, tertiary bronchi, air sac mucosa, esophageal mucosa, gland of proven-
triculus, pancreatic acini, intralobular duct of pancreas, bursal mucosa and proctodeum.

In group C, characteristic histopathological lesions of ILT could not be found.

Chapter 6  Susceptibility of the japanese quail

Japanese quails were inoculated with ILT virus by nasal instillation (group A), con-
junctival (group B), laryngeal (group C), into air sac (group D), intracerebrally (group E),
cloacal brushing (group F), and feather follicle brushing (group G).

In group A, characteristic histopathological lesions of the disease were found in
the epithelial cells of nasal mucosa and lacrimal duct in only one case. In group D, the
lesions were observed in the epithelial cells of the primary, secondary and tertiary bronchi
and air capillaries, but not in the larynx and trachea. In group E, the liver showed minute
necrotic foci, which revealed focal necrotizing hepatitis, ie., swelling, necrobiosis, pre-
sence of intranuclear inclusions, syncytial cell formation and necrosis of the hepatic
cells, but no lesions were found in the brain and meninges. In group G, feather follicles
of the inoculation area became swollen as grains of millet at 3 to 6 days p.i.. Character-
istic microscopic lesions were observed in the epithelial cells of feather follicles and
feather roots from 1 day p.i.. They became severe, and were also found in the adjacent
epidermal germinal layer at 3 to 5 days p.i.. As the result of immunofluorescent studies
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in group D, E and G, viral antigens were confirmed agreeing with the appearance of
intranuclear inclusions.
In group B, C and F, characteristic lesions of the disease could not be found.
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brane of the artificially infected chicken.
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Table 1 Fixation and Staining, tested
Fixation Staining
10% formalin Hematoxylin-eosin

Alcoholic formalin Hematoxylin*SHORR S3

Aceton Orange G-eosin-toluidin blue
Ethanol GIEMSA’s solution
Methanol Acridin orange

FEULGEN’s reaction
Pyronin-methylgreen

BOUIN’s solution
(Alcoholic BOUIN)
CARNOY’s solution
ZENKER’s solution
SCHAUDINN’s solution
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Table 2 Grades of utility of fixatives and staining
methods tested

Most useful;
Fixation

GENDRE’s solution

Staining

Hematoxylin eosin

More useful;

Fixation Staining

BOUIN’s solution
SCHAUDINN’s solution
ZENKER'’s solution
Alcoholic formalin

Hematoxylin-eosin

Not so useful;

Fixation Staining

GENDRE'’s solution
SCHAUDINNs solution
BOUIN’s solution
ZENKER’s solution
Alcoholic formalin

Hematoxylin- SHORR S3
Orange G-eosin- toluidin blue

Useless;

Fixation Staining

CARNOY’s solution
10% formalin

Hematoxylin-eosin
GIEMSA’s solution

Aceton FEULGEN’s reaction
Ethanol Acridin orange
Methanol Pyronin- methylgreen
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Table 3 Detection of inclusion bodies on 8
experimental cases

Chicken No. Days after Inclusion bodies
inoculation Smear Section
1 2 + +
2 2 ++ ++
3 3 +++ +++
4 3 +++ +++
5 4 +++ +++
6 4 +++ +++
7 6 + -
8 6 - -
Remarks:
+++: Severe, ++: Moderate, +: Mild, —: Negative.

Table 4 Detection of inclusion bodies on 28
field cases

Detection by smear
+ - Total
. + 22 cases | 1 case |23 cases
Detection
by section _ 3 cases | 2 cases | 5 cases
Total 25 cases | 3 cases | 28 cases
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Table 5 Experimental schedule
Experiment No. of Age of chickens Exposure method Dose Period of
P chickens at inoculation (10*° EIDgo/ml) observation

1 23 64 days Intravenous 0.1 ml 14 days
inoculation

2 30 4 days Intracerebral 0.1 ml 14 days
inoculation

3 20 4S5 days Cloacal 0.4 ml 14 days
brushing

4 20 45 days Feather follicle 0.5 ml 16 days

brushing

Table 6 Summary of microscopic findings of the chickens inoculated with ILT virus via different

routes

Experiment Exposure method

Location of giant cell syncytia containing intranuclear

inclusion bodies

Hepatic cells and epithelial cells of interlobular bile duct,
Epithelial cells of thymic medulla

Epithelial cells of choroid plexus and arachnoidal mesothelia,
Hepatic cells and epithelial cells of interlobular bile duct

Epithelial cells of cloacal proctodeum and bursal mucosa,

Epithelial reticular cells of medulla of bursal follicle

1 Intravenous
inoculation

2 Intracerebral
inoculation

3 Cloacal brushing

4 Feather follicle
brushing
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Syncytial giant cell containing intranuclear inclusion bodies
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Fibroblast and reticular cell

@® Lymphocyte
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Schematic presentation of hepatic lesion caused by intravenous inoculation
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Syncytial giant cell containing intranuclear-inclusion bodies
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@® Heterophil @ Lymphocyte

Schematic presentation of thymic lesion caused by intravenous inoculation
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Syncytial giant cell containing intranuclear inclusion bodies

Schematic presentation of bursal lesion caused by cloacal brushing
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Summary of microscopic finding of the developing chicken embryo

Location of giant cell syncytia containing intranuclear
inclusion bodies

Ectodermal epithelial cells of chorioallantoic membrane,
Hepatic cells and epithelial cells of interlobular bile duct,
Epithelial cells of oral mucosa, pharyngeal mucosa,
esophageal mucosa, gland of proventriculus, proctodeum
mucosa, bursal mucosa, uriniferous tubules and thymic

Hepatic cells and epithelial cells of interlobular bile duct,

Epithelial cells of feather follicle and feather root,
Epithelial cells of conjunctival mucosa, nasal mucosa,
infraorbital sinus mucosa, oral mucosa, pharyngeal
mucosa, laryngotracheal mucosa, bronchial mucosa,
tertial bronchial mucosa, air sac mucosa, esophageal
mucosa, gland of proventriculus, pancreatic acini,
pancreatic ducts, bursal mucosa and proctodeum mucosa,
Adrenal medullary cells

Table 7
Experiment  Route of inoculation
1 Onto chorioallantoic
membrane
medulla
2 Into amnionic cavity
3 Into yolk sac None
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Table 8 Experimental schedule

Experiment No. of Exposure method s Dose Period of
(Group) quail (10"" EIDgp/ml) observation
1 12 Intranasal instillation 0.05 ml 5 days
2 12 Instillation into conjunctival sac 0.05 ml 5 days
3 13 Instillation onto laryngeal mucosa 0.1 ml 5 days
4 12 Into air sac injection 0.1 ml 5 days
5 10 Intracerebral injection 0.05 ml 5 days
6 20 Cloacal brushing 0.1 ml 12 days
7 22 Feather follicle brushing 0.2 ml 12 days
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Table 9 Summary of microscopic findings of the quail inoculated with ILT virus via different routes

Location of giant cell syncytia containing intranuclear
inclusion bodies

Epithelial cells of nasal mucosa and lacrimal duct

Epithelial cells of air sac mucosa, primary, secondary and

tertiary bronchi and air capillaries

E)({gi(r)i:;e)m Exposure method

1 Intranasal instillation

2 Instillation into None
conjunctival sac

3 Instillation onto None
laryngeal mucosa

4 Into air sac injection

5 Intracerebral injection

6 Cloacal brushing None

7 Feather follicle brushing

Hepatic cells

Epithelial cells of feather follicle and feather root

Adjacent epidermal epithelial cells
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Explanation of figures

Figures 8 to 19 are illustrations for Chapter 1 (Immuno-histological findings in
laryngotracheal lesions of the experimentally infected chicken).

Figures 20 to 26 are those for Chapter 2 (Ultrastructural findings in the tracheal
epithelia of the experimentally infected chicken).

Figure 27 is that for Chapter 3 (Quick smear method for the detection of inclusion
bodies).

Figures 28 to 42 are those for Chapter 4 (Extra-pulmonary lesions of the experi-
mentally infected chicken).

Figures 43 to 54 are those for Chapter 5 (Pathology of ILT virus infection in the
chick embryo).

Figures 55 to 66 are those for Chapter 6 (Susceptibility of the Japanese quail).

Fig. 8.  Characteristic respiratory sign in an experi- Fig. 9.  Laryngotracheal lesions in experimentally in-
metally infected chicken on 4 days p.i.. fected chickens. Mucous membrane is edemat-
ous and congested on 3 days p.i.(A), covered
with a film of creamy exudate and blood clot
on 4 days p.i.(B) and covered with a yellowish,
caseous exudate on 7 days p.i.(c).
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Laryngeal mucosa from a chicken killed on 2
days p... Arrows showing groups of nuclei
containing inclusions in the mucous gland.
Hematoxylin-eosin stain. High-power mag.

Syncytial cells with intranuclear inclusions
in process of becoming detached from the
tracheal epithelia to from “multi-nuclear
giant cells”. Hematoxylin-eosin stain. Middle-
power mag.
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Fig. 11.

Fig. 13.
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Tracheal mucosa from a chicken on 3 days
p.i.. Presence of syncytial cells with intra-
nuclear inclusions in the epithelia. Hema-
toxylin<€osin stain. High-power mag.

Tracheal mucosa from a chicken on 4 days
p.i.. Extensive desquamation of epithelial
cells causing hemorrhagic involvement. Hema-
toxylin-eosin stain. Middle-power mag.
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Tracheal mucosa from a chicken on 7 days
p.i.. Showing a single thin layer of regenerat-
ing epithelial cells(arrow) covering the lamina
propria. Hematoxylin-eosin stain. Middle-
power mag.

Fig. 15.

Tracheal mucosa from a chicken on 8 days
p.i.. Showing regeneration of the epithelium.
Hematoxylin-eosin stain. Middle-power mag.

Trachea from a chicken on 14 days p.i., the
mucosa of trachea have largely recovered
to normal. Lymphonodules with well-de-
veloped germinal centers were seen in the
connective tissue(arrow). Hematoxylin-eosin
stain. Middle-power mag.

Fig. 17.

Immunofluorescence in the trachea from a
chicken on 2 days p.i., viral antigens appear
brightly fluorescent in the mucous gland
and adjacent epithelial layer. Direct immuno-
fluorescent antibody stain. Middle-power
mag.
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Fig. 18.

Immunofluorescence in the tracheal mucosa
from a chicken on 3 days p.i., specific fluores-
cence is extensive in the entire epithelial
lining agreeing with the appearance of intra-
nuclear inclusions. Direct immuriofluorescent
antibody stain. Middle-power mag.

Fig.
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19.
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Immunofluorescence in the trachea from a
chicken on 5 days p.i., viral antigens are
abundant in the exudates of the lumen as
a result of epithelial desquamation, while
fluorescence decrease remarkably in the
mucosal epithelia. Direct immunofluorescent

antibody stain. Middle-power mag.

Fig. 20.

Showing a syncytium of the tracheal epi-
thelial cells from a chicken at 72 hours p.i..
Notice peripheral accumulations of chromatin
and centrally located amorphous material.
Many incomplete virions are evident in the
nucleus(N), and virions are in cytoplasmic
vacuoles(V).
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T

Fig. 21. Showing nucleus in a syncytium Fig. 22. Showing detailed structure unenveloped virus
at 24 hours p.i.. Partially form- particles in a nucleus at 36 hours p.i..
ed cores and capsids of the
virus(arrow) encounted at early
stage of infection.

aslanat

Fig. 23. Arrow showing enveloped virus particles Fig. 24. Arrow showing envelopment of nucleocapsids
between the layers of the nuclear membrane with evidence of accumulation of electron-
at 48 hours p.i.. dense granular matrix between nucleocapsid

and outer viral envelope at 72 hours p.i.
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Fig. 25.

Showing a typical syncytium of the tracheal epithelial
cells on 3 days p.i.. Notice small cytoplasmic vacuoles

containing many enveloped virions.

Showing a typical syncytium of the epi-
thelial cells containing intranuclear inclu-
sions obtained from the tracheal smear
specimen. GENDRE’s fixation. Hematoxylin-
eosin stain. High-power mag.

Fig. 28.
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Fig. 26. Higher magnification of
a cytoplasmic vacuole
containing ILT virions.
Mature viron (arrow)
shows minute protru-
sions form outer enve-
lope, coarse granular
matraix and central
mucleocapsid.

Hepatic lesion of a chicken on 4 days after
intravenous inoculation. Showing intranuclear
inclusions in the hepatic cells. Arrows indicate
syncytial cell with intranuclear inclusions.
Hematoxylin-eosin stain. Middle-power mag.
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Fig. 29.

-

Fig. 31

Interlobular bile duct of the same liver as
Fig. 28. Arrow showing a group of nuclei
containing inclusions in the epithelial cells.
Hematoxylin-eosin stain. Middle-power mag.

Thymic medulla of a chicken on 4 days after
intravenous inoculation. Arrows showing
groups of nuclei containing inclusions in the
epithelial cells of HASSAL’s corpuscle. Hema-
toxylin-eosin stain. Middle-power mag.

Fig. 30.

Immunofluorescence in the liver of a chicken
on 3 days after intravenous inoculation.
Focus of specific fluorescence in the hepatic
cells. Direct immunofluorescent antibody
stain. Middle-power mag.

Choroid plexus of a chicken on 3 days after
intracerebral inoculation. Arrow showing a
group of nuclei containing inclusions in the
epithelial cells. Hematoxylin-eosin stain. Mid-
dle-power mag.
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Fig. 33.

Meninges of injection area from a chicken
on 3 days after intracerebral inoculation.
Presence of intranuclear inclusions in the
epithelial cells of arachnoidal mesothelia.
Nuclei shows margination of the chromatin,
and are filled with homogeneous blue stain-
ing material. Hematoxylin-eosin stain. High-
power mag.

Bursa of FABRICIUS of a chicken on 3 days
after cloacal brushing. Syncytia with nuclear
inclusions in process of becoming detached
from bursal epithelium to form “multi-
nuclear giant cells”’. Hematoxylin-eosin stain.
Middle-power mag.
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Cloaca proctodeum of a chicken on 2 days
after cloacal brushing with the virus. Arrow
showing desquamation of the epithelial
cells containing intranuclear inclusions from
mucous membrane. Hematoxylin-eosin stain.
Middle-power mag.

Bursal follicle of a chicken on 3 days after
cloacal brushing. Presence of syncytia with

intranuclear inclusions in the epithelial
reticular cells of bursal medulla. Hematoxylin-
eosin stain. Middle-power mag.
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Bursa of FABRICIUS of a chicken on 10 days
after cloacal brushing. At this stage, necrotic
cells have disappeared in the bursal medulla
and cystic structures are seen as a result of
the epithelial regeneration. Hematoxylin-
eosin stain. Middle-power mag.

Feather follicle from a chicken on 2 days
after feather follicle brushing with the virus.

Arrow showing a syncytium with intra-
nuclear inclusions in the epithelial cells of
feather follicle. Hematoxylin-eosin stain. High
-power mag.

Fig. 38.

Fig. 40.

[Vol. 34

Immunofluorescence in bursa of FABRICIUS
from a cheicken on 3 days after cloacal brush-
ing. Viral antigens appear brightly fluores-
cent in the entire epithelial lining and medulla
of follicle. Direct immunofluorescent anti-
body stain. Middle-power mag.

Dermis near the jucntion to feather follicle
from a chicken on 5 days after infection,
characteristic microscopic lesions of ILT
(arrow) are seen over the epidermal layer.
Hematoxylin-eosin stain. Middle-power mag.
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Fig. 41.

Feather follicle from a chicken on 12 days
after brushing with the virus. Showing re-
generation of epithelium with newly formed
lymphonodules in connective tissue. Hema-
toxylin<osin stain. Low-power mag.

Hepatic lesions from a

17-day-old chicken
embryo inoculated on the chorioallantoic
membrane at 10 days of age. Showing intra-
nuclear inclusions and syncytial cell forma-
tion of the hepatic cells. Hematoxylin-eosin
stain. High-power mag.

Fig. 42.
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Immunofluorescence in feather follicle from
a chicken on 4 days after inoculation. Specific
fluorescence are abundant in the epithelial
cells of feather foliicle. Direct immunofluo-
rescent antibody stain. Middle-power mag.

Lesions of the same liver as Fig. 43. Presence
of intranuclear inclusions in the epithelial
cells of interlobular bile duct. Hematoxylin-
eosin stain. High-power mag.
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Hepatic lesions from a 19-day-old chicken
embryo inoculated on the chorioallantoic
membrane at 10 days of age. Syncytial cell
formation of the hepatic cells in the edge of
necrotic foci. Hematoxylin-eosin stain. Low-
power mag.

Immunofluorescence in heptatic lesions from
a 16-day-old chicken embryo inoculated on
the chorioallantoic membrane at 10 days
of age. Specific fluorescence in the hepatic
cells, agreeing with the presence of character-
istic microscopic ILT lesions. Direct immuno-
fluorescent antibody stain. Middle-power
mag.

[Vol. 34

Lesions of the same liver as Fig. 45. Focal
necrosis adjacent to the portal area in the
liver, showing a slight reticuloendothelial
proliferation and inflammatory cell infiltra-
tion in the necrotic area. WILDER’s silver
impregnation stain. Low-power mag.

Gland of proventriculus from a 18-day-old
chicken embryo inoculated on the chorio-
allantoic membrane at 10 days of age. Arrows
showing groups of nuclei containing inclu-
sion in the epithelial cells of proventricular
gland. Hematoxylin-eosin stain. High-power
mag.
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Fig. 49.

Bursa of FABRICIUS from a 19-day-old
chicken embryo inoculated on the chorio-
allantoic membrane at 10 days of age. Pre-
sence of intranuclear inclusions in the epi-
thelial cells at the junction to the bursal
mucous membrane. Hematoxylin-eosin stain.
High-power mag.

Dermal lesions from a 15-day-old chicken
embryo inoculated into the amniotic cavity
at 11 days of age. Showing a group of nuclei
containing inclusions in the epithelial cells
of the epidermal layer. Hematoxylin-eosin
stain. Middle-power mag. °

Fig. 52.
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Kidney of the same embryo as Fig. 49.
Arrows showing syncytia with intranuclear
inclusions in the epithelial cells of uriniferous
tubules. Hematoxylin-eosin stain. Middle-
power mag.

Feather of the same embryo as Fig. 51.
Arrow showing a group of nuclei containing
inclusions in the epithelial cells of basal
layer. Hematoxylin-eosin stain. Middle-power
mag.
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Fig. 53.

Fig. 55.

Immunoflurescence in feather from a 15-day-
old chicken embryo inoculated into the
amniotic cavity at 11 days of age. Specific
fluorescence in the epithelial cells of basal
layer. Direct immunofluorescent antibody
stain. Middle-power mag.

Pulmonary lesions in a Japanese quail on
3 days after air sac inoculation. Notice
marked distention of tertiary bronchus
and atria with inflammatory exudate. Arrows
showing groups of nuclei containing inclusion
bodies. Hematoxylin-eosin stain. Low-power
mag.
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Fig. 56.
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Pancreas from a 18-day-old chicken embryo
inoculated into the amniotic cavity at 11 days
of age. Arrows showing groups of nuclei
containing inclusions in the epithelial cells
of pancreatic acini. Hematoxylin-eosin stain.
High-power mag.

Pulmonary lesions in a Japanese quail on 4
days after air sac inoculation. Showing
intranuclear inclusions in the epithelial cells
of atrial wall. Hematoxylin-eosin stain. High-
power mag.
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Pulmonary lesions of the same quail as Fig.
56. Presence of intranuclear inclusion bodies
in the epithelial cells of air capillary. Hema-
toxylin-eosin stain. High-power mag. *

Hepatic lesions in a quail on 3 days after
intracerebral inoculation. Showing a group

of hepatic cells containing intranuclear
inclusions. Hematoxylin-eosin stain. High-
power mag.
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Fig. 58.

Fig. 60.

129

Air sac lesions of the same quail as Fig. 57.
Arrow showing intranuclear inclusions in the
epithelial cells of air sac mucosa. Hematoxylin-
eosin stain. High-power mag.

Necrotic foci in the liver from-a quail on 4
days after intracerebral inoculation. Showing
reticuloendothelial proliferation around de-

generate hepatic cells with intranuclear
inclusions(arrows). Hematoxylin-eosin stain.
Middle-power mag.
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Fig. 61.

Fig. 63.
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Feather follicle of a quail on 3 days after
feather follicle brushing. Arrows showing
syncytia with intranuclear inclusions in the
epithelial cells of feather follicle. Hemato-
xylin-eosin stain. Middle-power mag.

Immunofluorescence in feather folticle from
a quail on 4 days p.i.. Arrow showing specific
fluorescence in the epithelial cells of feather
follicle. Direct immunofluorescent antibody
stain. Low-power mag.

Fig. 64.
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Skin lesions of a quail on 5 days after feather
follicle brushing. Notice the intraepidermal
vesicle containing many lymphocytic and
mononuclear cells. Arrow showing syncytial
cell in the basal layer. Hematoxylineosin
stain. Middle-power mag.

Feather follicle of a quail on 6 days p.i..
Showing necrosis and desquamation of the
epithelium, and severe imflammatory exuda-
tion in the necrotic area. Hematoxylin-eosin
stain. Middle-power mag.
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Fig. 65.

Feather follicle of a quail on 8 days p.i.. The
epithelial cells of feather follicle begin to
regenerate. Lymphocytic and reticulum cell
proliferations are seen in the surrounding
connective tissue. Hematoxylin-eosin stain.
Middle-power mag.

Fig. 66.
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Feather follicle in a quail on 12 days p.i..
Feather follicle regenerates completely, and
lymph-follicle appears in the surrounding
connective tissue. Hematoxylin-eosin stain.
Middle-power mag.



