
PO Box 2345, Beijing 100023, China                                                                                                                                                                                World J Gastroenterol  2001;7(5):678-684
Fax: +86-10-85381893                                                                                                                                                                                                                                 World Journal of Gastroenterology
E-mail: wjg@wjgnet.com     www.wjgnet.com                                                                                                                                     Copyright © 2001 by The WJG Press   ISSN 1007-9327

• ORIGINAL RESEARCH •

Pathogenic and pathological characteristic of new type

gosling viral enteritis first observed in China

An-Chun Cheng, Ming-Shu Wang, Xiao-Yue Chen, Yu-Fei Guo, Zhao-Yu Liu and Peng-Fei Fang

College of Animal Science and Veterinary Medicine, Sichuan Agricultural
University, Xinkang Road, Yaan City 625014, Sichuan Province, China

Supported by the National Nature Scientific Foundation of China, No.
39970561 and the Funds for the Leaders in Academia of Sichuan Province,
No.9900009240018.
Correspondence to: An-Chun Cheng, College of Animal Science and
Veterinary Medicine, Sichuan Agricultural University, Yaan 625014,
Sichuan Province, China.Chenganchun@Hotmail.com; Anchun@sicau.
edu.cn
Telephone: +86-835-2226327/2242544/2242326,    Fax: +86-835-
2242754
Received 2001-06-12    Accepted 2001-08-02

Abstract

AIM  To study the purifying method and characteristics
of new gosling viral enteritis virus (NGVEV), the
etiological agent of new gosling viral enteritis (NGVE)
which was first recognized in China, as well as the
pathomorphological development in goslings infected
artificially with NGVEV.

METHODS   NGVEV virions were purified by the
procedure of treatment with chloroform and
ammonium sulfate precipitation, dialysis to remove the
sulfate radical and ammonium ion and separation by
gel filtration chromatog raphy, and SDS-PAGE.  Forty
2-day-old White Sichuan goslings were orally
administered with NGVEV and 24 hr later 2 birds were
randomly selected and killed at 24 hr intervals until
death occurred. Specimens(duodenum, ileum, liver,
heart, kidney, spleen, lung, proventriculus, pancreas,
esophagus, and the intestinal embolus) were taken
until all birds in this group died and were sectioned
and stained with hemotoxylin and eosin and studied
by light microscope.

RESULTS  NGVEV shared the typical characteristics of
Adenovirus and which structural proteins consisted
of 15 polypeptides. Necrosis and sloughing of the
epithelial cells covering the villus tips of the duodenum
were first observed in goslings 2 days postinfection
artificially with NGVEV. With the progress of infection,
this lesion rapidly occurred in the epithelium at the base
of the villus and with infiltration of the inflammatory
cells, the jejunum tended to be involved. With the
intensification of mucosa necrosis and inflammatory
exudation of the small intestine, fibrinonecrotic enteritis
was further developed and embolus composed of either
intestinal contents wrapped by pseudomembrane or
of the mixture of fibrous exudate and necrotic intestinal
mucosa were observed in the middle-lower part of the
small intestine. This structure occluded the intestinal
tract and made the intestine dilated in appearance. The
intestinal glandular cells underwent degeneration,
necrosis and might be found sloughed into the lumen.
Hemorrhage and hyperemia could be observed on the
lung and kidney. Epithelial cells of the renal tubular
underwent degeneration. In some cases, granular
degeneration and fatty degeneration could be found

in the liver and in some cases at a later stage of this
disease the epithelial cells of trachea and proventriculus
might be found sloughed. In some cases at an early
stage of this disease, cardiac hyperemia and hemorrhage
could be observed. Esophagus, pancreas and brain were
found normal. Analyses and comparisons between the
pathologic lesions of NGVE and Gosling Plague (GP)
were available in this paper as well.

CONCLUSION   NGVEV is adenovirus.  Pathological
characteristic could be as the data for NGVE diagnosis.
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INTRODUCTION
Cheng et al[1] reported that a disease which extremely resembled
Gosling Plague (GP)[2-5] in aspects of epizootiology, clinical
signs and pathologic lesions was observed in goslings less
than 30 days of age in a variety of areas in Sichuan province
and that the sausagelike lesion found in birds which died at a
later stage of the acute case was almost identical to that observed
in the case of GP in terms of gross and histopathological changes.
This disease with the name of NGVE was regarded as a new
one caused by Adenovirus through preliminary epizootiological
investigation, clinical signs, histopathological examination,
causal agent isolation and the experiment of artificial
infection[1,7-9]. The isolated virus of NGVEV was capable of
reproducing the disease identical to natural infection in aspects
of clinical signs and histopathological lesions by a variety of
routes and the oral route was considered to be the best one.
Goslings infected with duck plague virus (DPV) or gosling
plague virus (GPV) could be observed enteritis[2,3,5,10-16], but
the 36 strains of NGVEV isolated from a variety of areas were
antigenically identical and no antigenic relationships with DPV
and GPV was demonstrated[1,2,6-9]. The characteristics, purifying
method, structural proteins of the representative causal agent of
NGVEV-CN as well as the histopathologic developments observed
in goslings infected with NGVEV are reported as follows:

MATERIALS AND METHOD
Virus strain
The strain of NGVEV with its minimum lethal dose being 10-6/
0.5 mL to 1-day-old goslings by oral administration was isolated
from the natural cases of NGVE[1].

Characteristics of NGVEV-CN
According to directions presented in referencer[17], experiments
were performed to identify the following properties of NGVEV-
CN:  hemagglutination,  buoyant  density,  sensitivity  to
temperature, pH, chloroform and trypsin, type of the nucleic
acid and type of the nucleic acid strand.



Virus purification and viral structural polypeptide analysis by
SDS-PAGE
Experiments were performed according to directions presented
in referencer[18-21].

Virus purification The virus strain of NGVEV-CN inoculated
on the primary duck fibroblasts was harvested when 75% of
the cells showed cytopathic effect and were centrifugated at
4000 rpm for 10 min after treated with chloroform for 5 times.
The supernatant was collected and with stir was slowly added
the same volume of saturated ammonium sulfate. After placed
overnight at 4  statically, it was subjected to centrifugation
at 10 000 rpm for 1 hr. The precipitate was dissolved in small
volume of sterile distilled water and then underwent dialysis to
remove sulfate radical and ammoniumion. Sephadex G200
chromatography was performed to elute the solution with
phosphate buffered saline solution (PBS) of 0.15 M and pH 7.2
as buffer. Nucleic acid-protein detector was employed to
determine the absorbancy at 280 nm of the separately collected
eluates. Cellulose acetate electrophoresis and disc polyacrylamide
gel electrophoresis (PAGE) were performed to examine the
purification of the isolated virus after the virus containing
eluates sharing the same absorption peak were mixed.
Transmission electronic microscope type H-600 was employed
to examine the negatively stained virions.

Viral structural polypeptide analysis by SDS-PAGE 20 µL of
the purified virus was boiled for 5 min after mixed with the same
volume of buffer whose concentration was 2 times of that used
for electroph oreses and the virus lysate underwent PAGE,
with the discontinuous gradient gel containing 0.4% SDS. The
gel was 1.5 mm, 11cm, 12 cm in depth, width, length respectively
and the concentration of the stacking gel and the separating
gel was 3% and 12.5% respectively. A solution of Tris-Gly with
a pH of 6.8 was used as buffer and electric current was raised
from 160 v to 200 v when the sample moved from the stacking
gel to the concentrating gel. Electrophoresis was performed at
4  for 4 hr and six proteins were employed as molecular mass
references. These proteins and their molecular masses (Daltons)
were: chicken albumen lysozyme (14 400), trypsin inhibitor
(20 100), bovine carbonic anhydrase (31 000), rabbit actin (43 000),
bovine serum album in (66 200) and rabbit phosphorylase
(97 400). The gel was then removed and stained with 0.25%
Coomassie brilliant blue for 12 hr. After that, it was decolored
with a solution containing methanol and glacial acetic acid
until the proteins were visible as discrete blue bands and their
background was hyaline, which took about 48 hr. The gel was
then photoed by camera and scanned by automa tic gel image-
forming and analysis system. After analyzed and processed by
the software of Gel, molecular masses and relative percentages
of each structural polypeptides were obtained.

The pathomorphological development observed in goslings
artificially infected with NGVEV
Eighty 2-day-old White Sichuan geese whose mother birds
were all vaccinated twice with attenuated GPV vaccine just before
egg production were employed and each one was inoculated
subcutaneously with 1mL anti-GPV hyperimmune serum and after
observed for one day these birds were divided randomly into 2
groups with each containing 40. Each of the first group was
administered orally with 0.5 mL NGVEV which was diluted 1:10
and 24 hr later 2 birds were randomly selected and killed at 24 hr
intervals until death occurred in this group. Specimens were taken
until all birds in this group died. Each of the second group was
administered orally with 0.5 mL sterile physiological saline
solution and was kept as control. One bird was killed each day and

specimens were taken until all the birds in the first group died.
The specimens included the duodenum, ileum, liver, heart,
kidney, spleen, lung, proventriculus, pancreas, esophagus, and
the intestinal embolus. These specimens were sectioned and
stained with hemotoxylin and eosin and studied by light
microscope. Special staining method of Maun methylene blue
and eosin was also employed for detecting inclusion bodys.

RESULTS AND DISCUSSION
Characteristics of NGVEV-CN
Hemagglutination Under the temperature of 4 , 25 , 30 ,
37 , 42 , or with the pH of 6.6, 6.8, 7.0, 7.2, 7.4, or with either
physio logical saline solution or phosphate buffered saline
employed, the isolated virus of NGVEV did not agglutinate the
newly prepared erythrocytes of chicken, duck, goose, pigeon,
yellow cattle, buffalo or pig. This indicated that NGVEV did not
have the property of hemagglutination and this agreed with
the conclusion that “The majority of fowl adenovirus serotypes
(group 1) do not hemagglutinate”[17].

Buoyant density The buoyant density of NGVEV in cesium
chlorid e was 1.32 g/mL.

Sensitivity to temperature The ability of NGVEV to cause
primary duck embryo fibroblasts CPE and to cause goslings
mortality was unaffected by storage for 36 months at -15 , for
20 months at 0 , or for 45 days at 37 . Ability to cause primary
duck embryo fibroblasts CPE and infectivity to goslings were
not destroyed by heating at 45  for 48 hr, at 56  for 5 hr, or at
60  for 1 hr. Heating for 5 min at 80  or for 10 sec at 96
(boiled water) could make the virus lose infectivity to goslings
and make the virus lose the ability to cause primary duck embryo
fibroblasts CPE, which was revealed by the phenomenon that
no CPE was observed when even seven blind passages were
performed. All these indicated that the virus of NGVEV was
very resistant to heating.

Sensitivity to pH The pathogenicity and infectivity of NGVEV
was stable at pH ranging from 3.0 to 8.0 and the titre of NGVEV
dropped to certain extent at pH 2.0 or 9.0, which was indicated
by the fact that more time was needed for CPE to appear. NGVEV
was inactivated at pH 3 or at pH 10. All these suggested that
the isolated virus of NGVEV was adaptable to a comparatively
wide range of pH.

Sensitivity to Chloroform Typical CPE could be observed in
primary duck embryo fibroblasts inoculated with NGVEV that
had been treated with chloroform for either 1 or 2 or 3 times and
no differences was observed between the experiment group
and the control group. This revealed that NGVEV was not
sensitive to chloroform and this corresponded with the fact
observed by electronic microscopy that the virions had no
envelope.

Sensitivity to trypsin Whether NGVEV was treated with trypsin
or not, the same CPE occurred. This suggested that NGVEV
was insensitive to chloroform and was able to resist the
gastroenteric proteases and gastric acid, therefore could
penetrate the intestine easily[1]. NGVEV could result in the
intestinal exudative or necrotic inflammation and could cause
necrosis and sloughing of the intestinal epithelial cells.

Type of the nucleic acid
Drug inhibition It is well known that 5-iodedeoxyuridine (5-
IudR) is similar to thymidine (T) in structure and can supersede T
in DNA replication. Therefore DNA with no normal function is
synthesized and virus propagation is prevented therefore make
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DNA virus that is capable of resulting in CPE lose this ability.
Five dilutions of NGVEV, 100, 10-1, 10-2, 10-3, 10-4, were prepared
and 40 bottles of primary duck embryo fibroblasts were randomly
divided into 2 groups with each containing 20. Each dilution of
NGVEV was inoculated to 4 bottles of primary duck embryo
fibroblasts of each group and cultivated at 37  for 1 hr for
attachment of NGVEV to the cells before the virus containing
media was removed. Then maintenance media containing
50 µg/mL 5-IudR was added to the experiment group and that
containing no 5-IudR was added to the control group and
observation was maintained for 14 days. It suggested that
NGVEV was a DNA virus by the experimental result that no
CPE was observed in the experiment group.

Enzymatic digestion The purified virus containing suspension
was adjusted to a final concentration of 0.5% by adding 10%
SDS and then under went extraction by saturated phenol which
was dissolved in the solvent of Tris-HCl. The liquid phase was
extracted by ether for 4 times and after the ether removed was
precipitated by sodium acetate of pH 5.2 and dehydrated alcohol.
Then it was placed overnight at -20 . Then centrifugation at
16 500 rpm for 30 min was employed. After dried, the precipitate
was dissolved in the buffer of Tris-EDTA with a pH of 7.3 and
then was divided into 3 parts. The second part and the third part
were added DNase and RNase respectively and the first part was
added with no enzyme. λ  DNA as well as DNA of Egg drop
Syndrome Virus (EDSV-DNA) were employed as controls. It
proved that the nucleic acid of NGVEV could be degenerated by
DNase but could not by Rnase and the result suggested that
NGVEV was a DNA virus with a nucleic acid of approximately 32 kb.

Nucleic acid strand type of NGVEV
Egg drop syndrome viruses(EDSV) DNA[20] and λ DNA were
used as controls of double-stranded nucleic acid and Gosling
Plague Virus (GPV)[17] was used as control of single-stranded
nucleic acid.

Acridine orange staining It is known that the mechanism of
acridine orange staining is based on the stain concentration and
the nucleic acid space configuration, not on the type of nucleic
acid (DNA or RNA). Under ultraviolet light the single-stranded
nucleic acid of GPV was brilliant flame red and the nucleic acid of
NGVEV and EDSV, along with ë DNA, was apple green. This
suggested that the NGVEV nucleic acid was double stranded.

Nuclease digestion It is known that nuclease S1 usually degrade
s the single-stranded nucleic acid, and is capable of, only at a
higher concent ration, degrading double-stranded nucleic acid.
The result that under the same condition NGVEV-DNA,¡¡along
with the controls of EDSV-DNA and ë DNA, could not but
GPV-DNA could be digested by nuclease S1, confirmed the
double stranded nucleic acid type of NGVEV[21-25].

Virus purification and viral structural polypeptide analysis by
SDS-PAGE
Virus purification It proved, by cellulose acetate electr ophoresis
and electronic microscopy examination, that purified virions were
obtained and could serve as a qualified material for the viral fine

structure observation, the nucleic acid extraction and the viral
structural protein analysis. Electronic microscopy of the virus
revealed NGVEV virion, spherical or slightly elliptical in shape,
was an unenveloped icosahedral structure 60-80 nm in diameter,
with an average of 70-90 nm. And by morphological analysis,
the virus appeared to fulfill the criteria of adenovirus.

Viral structural polypeptide analysis by SDS-PAGE SDS-
PAGE of the disrupted purified virus particles revealed 15
discrete bands (Figure 1). After scanned and analyzed by
automatic gel image-forming and analyzing system, the
molecular mass and relative percentage of each structural
polypept ide were obtained (Table 1). The fact that VP4, VP7,
VP8, VP9 and VP14 were the main structural polypeptides and
made up about 90.2622% of the gross protein revealed that
NGVEV fulfilled the criteria of adenovirus to great extent[17,26-28].
From the relationship between DNA base number and the
molecular mass of the encoded protein, it is known that NGVEV
structural protein with an overall molecular weight of 71 300 D
needed DNA of approximately 19.3 kb to code for. But the viral
genome of DNA was about 32 kb. This suggested that NGVEV
DNA codes not only for the viral structural protein. This
property is shared by other adenoviruses as well[17].
     From data above we have got, we know that NGVEV is
adenovirus[29-45].

Figure 1 Protein polypetide map of NGVEV-CN virus.
1. Polypetide of NGVEV-CN virus;
2. Low MW. standard protein
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Table 1   Molecular weights and relative percentages of NGVEV structural polypeptides

Polypeptides                                   VP1           VP2          VP3          VP4          VP5          VP6          VP7          VP8          VP9          VP10       VP11       VP12       VP13       VP14      VP15

Molecular weights(Daltons)         116 000     104 000     88 000     68 000     60 700     54 000     40 100     36 000     34 500     24 200     22 000     20 000     18 000    14 200   13 400
Relative percentage(%)                       3.0215       0.0172     0.0014     24.595     0.5581     0.6225    12.6938    25.361  18.1807     0.1483     0.2275     0.3826     0.9072  10.0714  3.2118



The pathomorphological development observed in goslings
artificia lly infected with NGVEV-CN
Signs
The incubation period of the experimental infection mainly
varied from 2 to 3 days (36/40 or 85%) and only a few varied
from 4 to 5 days; The early signs were: inactivity of the brood,
reduced appetite, listlessness, somnolence, loose drooping,
ruffled feathers accompanied by drooping of wings. Besides,
the voice of the birds was not sonorous as before; At a later
stage of this disease, wet vent feathers, soiled vents, inappetence,
watery drooping with yellow or whitish yellow mucoid contained
could be seen. Brown drooping might be observed in some
individuals and the affected birds could not keep balance in
walking and standi ng. Spasmodic prostration and convulsions,
kicking spasmodically upwards with both legs might be
observed in some affected goslings and opisthotonus might
be found in most of the birds which died of this disease. The
affected birds usually died of emaciation, extreme weakness,
and somnolence. Retarded growth was observed in the affected
birds and the body weight might be reduced by one fold compared
with the control group. In the experiment group, mortality occurred
4 days postinfection and peaked 10-18 days postinfection and
all the birds died at the 25th day postinfection. In the experiment
group, altogether 8 birds were killed and 32 died.

Pathological changes
Gross changes
Small intestine In each small intestinal part, no gross lesions
was demonstrated one day postinfection and only mild
hyperemia could be seen 2 days postinfection; in each part of
the small intestine, pronounced hyperemia, mild hemorrhage,
obvious mucosa swelling as well as excess mucus production
might be observed 3 days postinfection. In addition to
pronounced hyperemia as well as excess mucus production,
mucosa swelling and serious hemorrhage could be found in
each small intestinal part of birds killed 4 days postinfection;
severe hemorrhage might be found in each small intestinal part
of birds that died of this disease. Besides, swollen intestinal
mucosa which appeared bright and contained plenty of mucous
secretory products might be observed as well; in addition to
the severe hemorrhage which might be demonstrated in each
part of the small intestine, a little whitish yellow coagulated
fibrous exudate as well as a few pieces of necrotic intestinal
epithelia might be found on the intestinal mucosa of birds that
died 7-12 days postinfection; coagulative embolus wrapped
by yellowish pseudomembrane was first found in birds that
died 14 days postinfectio n and was about 0.2 cm in diameter
and over 10 cm in length when first observed. This structure
found in birds that died at a later time, which was between 0.5
and 0.7 cm in diameter and over 10 cm in length and whose
length might reach 30 cm or more, was bigger than that observed
previously and the small intestinal part containing it was 1-2
times distended than the control in appearance (Figure 2). The
small intestinal part containing this embolus was much thin in
its wall and that without this structure underwent severe
hemorrhage with, its mucosa reddened. This structure of
embolus was mainly observed in the middle-lower part of the
small intestine before the bifurcation of the ceca and most of
which was in the form of one section. There were emboluses in
the form of two sections, but the number was greatly reduced.
The intestinal coagulative embolus observed at necropsy could
roughly be classified into 2 types. The first with a diameter of
over 0.5 cm and a length of approximately 20 cm was big in
size and dense in texture. And this embolus occupying the
whole intestinal lumen, whether sectioned transversely or long
itudinally, was found to be a two-layed structure. The outer
layer, which was a pseudomembrane 0.5 mm-1 mm in depth was
dry and brownish in appearance and was composed of the mixture

of necrotic tissue and fibrous exudate. The inner layer was the
intestinal contents which was dry and dense. The second kind
of embolus with the appearance of thin rod and with a diameter
of 30cm or more was obviously thinner but longer than the first
and was composed of the coagulative mixture of necrotic
intestinal tissue and fibrous exudate. Both kinds of emboluses
did not adhere to, and were easily to be separated from the
intestinal wall. The wall of the embolus containing part of the
intestine was very thin and its transparency was greatly
enhanced. The intestinal lesions observed in this disease,
especially the coagulative embolus in the middle-lower part of
the intestine that occluded the intestinal tract, resembled that
observed in the case of gosling plague (GP)[46] to a great extent.

Rectum and the cecum Swelling, hyperemia and mild hemorrhage
might be observed in birds that died at an early stage of this
disease; much mucus was observed and the cloaca was filled
with yellowish loose contents in cases that died at a later stage.

Other tissues or organs No gross lesions was found in killed
birds. Birds that died at an early stage, usually less than 10 days
postinfection, of this disease might show subcutaneous
hyperemia or hemorrhage; epcardial mural hyperemia or small
punctuate hemorrhages might be observed in a few of the m.
The pectoral muscle and the leg muscle underwent hemorrhage
and presented themselves dark red in appearance; the liver on
which petechial or ecchymotic hemorrhages might be presented
underwent venous congestion and was dark red in appearance.
The swollen gall bladder which was dilated in appearance and
3-5 times larger than the control was dark greenish red and was
full of bile; the kidney underwent hyperemia and mild hemorrhage
and presented itself dark red in appearance; no obvious lesions
was found in other tissues or organs. In birds that died at a
later stage (more than 11 days postinfection), no obvious lesion
was found except the liver which appeared dark red and the
kidney which underwent mild hyperemia and hemorrhage.

Histopathological lesions
Duodenum In birds killed 1 day postinfection, no lesion was
found different from the controls. In birds killed 2-4 days
postinfection, some of the epithelial cells covering the villustips
were found sloughed and some of the lamina propria cells
underwent coagulative necrosis and presented themselves to
be a sheet of red-stained granules among which fibrinoid
necrotic interstitial tissue might be detected. In addition,
hyperemia of the villi and necrosis of some of the intes tinal
villus tips were observed (Figure 3). In birds that died 4 days
postinfect ion, epithelium of the mucosa was found denuded
and some of the villi might be completely denuded, with the
lamina propria exposed. The lamina propria underwent edema.
The intestinal glandular cells underwent vacuolar degeneration
and were loosely packed. In birds that died 5-10 days
postinfection, intestinal epithelial cells were found completely
sloughed, parts of the mucosal axletree of lamina propria were
found remained, in which large number of erythrocytes were
detected . As the infection advanced, a large number of lymphocytes
were observed in the swollen lamina propria and in some parts of
it much fibrin was found. Most of the intestinal glandular cells
underwent vacuolar degeneration, necrosis and were loosely
packed; during the course of this disease, the duodenal
fibrinonecrotic enteritis was developed and most of the intestinal
villi were completely denuded , with the neat separation surface
formed (Figure 4). Abundant fibrin, blood cells and bacteria filled
the lumen; in birds that died 11 days postinfection, epithelial cells
was completely sloughed from the mucosa and the mucosal
axletree of lamina propria was exposed. As for the lamina propria,
some was infiltrated with abundant lymphocytes and some
underwent necrosis and sloughing. Some intestinal glandular cells

Cheng AC, et al. Characteristic of new type gosling viral enteritis                                                                     681



were contracted and were detached from their surrounding
connective tissue, with a space around them formed. The
intestinal glandular underwent necrosis, sloughing and a small
number of intestinal glandular cells underwent vacuolar
degeneration and were loosely packed. The blood vessels in
the muscle lays were congested and abundant fibrin as well as
sloughed or necrotic cells filled the lumen.

Ileum No differences was found between the birds killed 1-4
days postinfection and the controls; in birds that died 4 days
postinfection , epithelial cells covering the villus tips underwent
necrosis and sloughing. The glandular cells underwent swelling
and vacuolar degeneration and were loosely packed, some of
which were represented by their outlines, another part of which
might be replaced by abundant proliferated connective tissues
and lost their outlines. Some of the intestinal villi were observed
completely sloughed from the mucosa and with the prolonged
course of this disease, the intestinal villi were observed
completely sloughed and the typical fibrinonecrotic enteritis
was eventually developed. The pseudomembrane covering the
embolus in the intestinal tract was mainly composed of necrotic
mucosa, droppings, inflammatory cells, bac terium and the
exudate of fibrin (Figure 5).

Liver No differences was found between the birds killed 1-4
days postinfection and the controls; in some cases that died of
this disease , local congestion, mild granular degeneration and
fatty degeneration (7/32) (Figure 6) was observed. As for the
pathological changes in the case of gosling plague (GP)[46],
pronounced inflammatory lesion and focal necrosis of the liver
were successively observed 24-48 hours postinfection and
granular degeneration as well as vacuolar degeneration were
observed successively. With the prolonged course of GP, the
hepatic cells underwent severe vacuolar degeneration and
progressive necrosis, which were most evident in birds that
died of this disease. The hepatic cells were swollen and their
shape changed from polygonal to round. Many vesicles
appeared in the hepatic cytoplasm and thus made it appeared
loosely foamy. Cytoplasm dissolution, ballooning degeneration,
together with the marked vacuolation of the hepatocytes were
observed in more serious cases and the Sudan III staining for
fat was negative. With the further development of this disease,
hepatocytes underwent rupture, necrosis and dissolution and
the necrosis-dissolution foci were developed, in which were
light red -stained oedematous fluid as well as a small number of
monocytes and lymphocytes. Dehydration, condensation and
enhanced cytoplasmic acidophilia occurred in a few hepatocyte
cytoplasm, in which round eosinophilic droplets were formed
and shared great similarity to that structure observed in the case
of human viral hepatitis.The hepatic cords were disorganized in
structure and some of the hepatic sinusoid,with the necrosis
and dissolution of the hepatocyte,were disrupted and
erythrocytes were released.The hepatic interstitial blood vessels
and the hepatic sinusoids were congested and loose and lost
their normal structure and underwent fibrinoid necrosis. The
interlobular monocytes and lymphocytes underwent diffuse
proliferation and showed diffuse infiltration.Nodular proliferative
foci were formed in some parts of the interlobular tissue.

Kidney In birds killed 1-4 days postinfection, the main lesions
were: the renal tubular tract was not clear in structure, mild
grandular degeneration could be seen in the epithelial cells of
the renal tubular; in birds that died of this disease 4 days
postinfection, hemorrhage focus and granular degeneration of the
epithelium of the renal tubular might be found in some cases (19/
32); vacuolar degeneration (Figure 7) and abundant sloughed
epithelial cells in the ureter tract might be observed in some cases
(9/32), Some cases (5/32) were found normal.

Spleen Mild hyperemia might be observed in some (4/8) of the
birds killed 1-4 days postinfection; Mild hyperemia, hemorrhage
might be observed in a few (5/32) of the cases that died of this
disease and the lymphoid follide of these cases were found
equivocal in structure. As for the case of gosling plague[46], no
obvious lesions was found during the early stage of this disease
and during the later stage, splenic sinusoid might be found
congested and contained a large number of monocytes and a
small number of heterophiles. Besides, the splenic corpuscles
underwent atrophy and was equivocal in structure; lymphocytes
underwent necrosis and karyorrhexis; small necrotic foci might
be found in the lymphoid nodule; proliferation of monocytes or
reticular cells might be observed in the parenchyma of the spleen.

Lung In cases 1 day postinfection, the blood vessels were
congested; in cases 2 days postinfection, tertiary bronchuses
underwent hyperemia and hemorrhage; in cases 3-4 days
postinfection, hyperemia, hemorrhage was found and the vein
was congested. The tertiary bronchus and the atrium contained
a lot of erythrocytes and the secondary bronchus contained
quantities of blood; most of the cases that died 4 days postinfection
showed pulmonary congestion and hemorrhage, caseation
necrosis foci could only be observed in a few cases (2/32).

Proventriculus No lesions were observed in birds killed 1-4
days postinfection or birds that died less than 5 days
postinfection; sloughing of the epithelium from the mucosa
was observed in most (30/32) of the birds that died more than 5
days postinfection and there were abundant sloughed cells in
the cavity. Besides, sloughed glandular cells might be found in
parts of the glandlobular cavities. As for the cases of GP[46], 48
hour s until death, degeneration, necrosis and sloughing of the
epithelial cells of the mucosa might be observed. The lamina
propria underwent hyperemia and was infiltrated with
inflammatory cells. Compound tubular glandular cells might be
observed sloughed; many inflammatory cells and sloughed
glandular cells filled the collecting sinusoid.

Heart Most (27/32) of the killed birds were found to be normal
and only a few (5/32) that died at an early stage of this disease
showed mild hyperemia and hemorrhage in their hearts. But in
the case of gosling plague[46], the following might occur 12-36
days postinfection: granular degeneration of the myocardium,
Cross striations of the myocardium got dim or disappeared; the
myocardium underwent karyorrhexis and karyolysis; small
necrotic foci and inflammatory cell infiltration might be observed;
Focal pericardit is might developed.

Pancreas, brain and esophagus These organs were found
normal. But in the case of GP[46] 72 hr postinfection, the
following was observed: Interstitial blood vessels were
congested, the glandular cells underwent degeneration and
was separated from the basal membrane. In birds that died of
GP, the acinuses were found disorganized in structure and the
glandular cells were necrosed, sloughed, dissolved and finally
the necrosis-dissolution focus was formed; the interstitial
tissues were infiltrated with inflammatory cells. In the case of
GP[46], basically the same lesion, which was not obvious at an
early stage, was shown in the cerebrum and the cerebellum; at
a later stage, the following might occur: nenix underwent
swelling and hyperemia, blood vessels in the cerebral
parenchyma were dilated and congested with the perivascular
space enlarged, foci formed by the perivacular proliferation of
a small number of lymphocyte and monocytes could be seen,
matrix of the cerebrum was swollen, the neuron underwent
degeneration and vesicles might be observed in its cytoplasm,
pykosis was observed and the nucleus was equivocal in
structure, the neurogliocytes underwent diffuse proliferation
and glial nodules might be formed in some areas within it.
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About the structure of inclusion body According to the related
reports[17,18,46], intranuclear or intracytoplasmic inclusions might
be observed in myocardium, hepatocytes, and epithelial cells
of the intestine in the case of GP. Wang[46] reported that
eosinophilic granules were found in the hepatocytes. In many
cases of poultry infected with adenovirus, inclusion body could
be observed[47-52]. But none of these mentioned above was
observed in the case of NGVE.
     Histopathological and ultrastructure analysis is the key
method to understand mechanism of human ang animal
disease[53-64]. The histopathological change of Goslings be
infected with NGVEV can help us to understand mechanism of
NGVE, Pathological characteristic could be provide helpful
materials for the NGVE diagnosis and differential diagnosis
from GP.
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