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Special Lecture

(3w 3#)

Updates of Zika Virus Infection

Hsin-1 Huang (& %%”ﬁ), MD.
Centers for Disease Control, Ministry of Health and Welfare, Taiwan
(FLARFIFA mE 41F)

Zika virus infection can be prenatally passed from a pregnant woman to her fetus. There is
sufficient evidence to conclude that intrauterine Zika virus infection is a cause of microcephaly and
serious brain anomalies.

Zika virus was first discovered in the Zika Forest of Uganda in 1947 following blood analyses
of sentinel rhesus monkeys. Until the twentieth century, the African and Asian lineages of the virus
did not cause meaningful infections in humans. Before 2007, at least 14 human cases of Zika had
been documented, although other cases were likely to have occurred and were not reported. In 2007,
vectored by Aedes aegypti mosquitoes, ZIKV caused the first noteworthy epidemic on Yap Island in
Micronesia. From 2013 to 2015, the Asian lineage of the virus caused further massive outbreaks in
New Caledonia and French Polynesia. In 2013, Zika virus reached Brazil, later spreading to other
countries in South and Central America. Because the symptoms of Zika are similar to those of many
other diseases, many cases may not have been recognized.

Many people infected with Zika virus won’t have symptoms or will only have mild symptoms.
The sickness is usually mild with symptoms lasting for several days to a week. The most common
symptoms of Zika virus disease are fever, rash, joint pain, and conjunctivitis (red eyes). Other
symptoms include muscle pain and headache. People usually don’t get sick enough to go to the
hospital, and they very rarely die of Zika. Cases of sexually transmitted Zika virus infection had
been reported.

Zika virus became the first major infectious disease linked to human birth defects to be
discovered in more than half a century and created such global alarm that the World Health
Organization declared a Public Health Emergency of International Concern.

We review the current understanding of the epidemiology, transmission, clinical characteristics,
and diagnosis of Zika virus infection.
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CASE HISTORY

Signalment: An adult female crested serpent eagle (Spilornis cheela)

Clinical History:

A female crested serpent eagle was found weakness and was then sent to Endemic Species
Research Institute for treatment in 2014. Long-term rescue shelter stays has been made owing to the
finding of abnormality at the right wing. Multifocal, firm, elevated, yellow-tan to black nodules and
crusts were found at both eyelids, facial skin, the corner of mouth and foot skin along with large
amount of oral secretions was also observed on November 11", 2016. Oral swab had been made and
submitted for molecular diagnosis for detecting Avipoxvirus, and the results presented as positive
signals. The crested serpent eagle was humane euthanized because of cachexia and was sent to
National Chung Hsing University for pathological diagnosis.

Gross Findings:

Nonfeathered skin including bilateral eyelids, facial skin, corner of the mouth and feet
presented yellow to tan, reddish and black, elevated, multiple, irregular nodules and crusts. Within
the oral cavity, the nodules were yellow to tan, and accompanied with sticky oral secretions. A1 cm
in diameter surgical site with 2 stitches located on the skin at the ventral side of proximal radius and
a 0.1 x 0.1 cm tan, firm nodular presented on the right wing web. A 1x 0.8 cm, tan, soft mass with
multifocal slightly ulcerated on the surface on the left wing web and attached on the skin. A4 x 2
cm elevated mass was found at medial side of tarsal joint with the reddish appearance on the cut
section. Diffusely, on the mucosal layer of started from the base of tongue, laryngeal mound and
esophagus were elevated, nodular-like, tan, irregular sized nodules.
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Case Number: 468

CASE RESULT

Histopathologic Findings:

There were locally extensive, mild epidermal hyperplasia of the facial and feet skin. Affected
regions were characterized by variable degrees of extensive ulceration and serocelluar crust
containing abundant necrotic cellular debris, eosinophilic exudate, fibrins admixed with bacterial
clumps. Focal area of keratinocytes contained cytoplasmic vacuolation (ballooning degeneration)
and eosinophilic intracytoplasmic inclusion bodies. Within the dermis were abundant multifocal to
coalescing aggregated to a nodule or islet formation containing lymphocytes, macrophages and
heterophils.

Morphological diagnosis:

Epidermitis and dermatitis, necrotizing, multifocal, severe, chronic active, with epithelial
ballooning degeneration and intracytoplasmic inclusion bodies, etiology consistent with avian
poxvirus, non-feathered skin

Differential Diagnosis:

1. Trichomoniasis

Capillaria spp. infection

Candidiasis

Bacterial infection (Pseudomonas spp.)
Vitamin A deficiency

IS < A

Diagnosis:
Avian poxvirus in a crested serpent eagle (Spilornis cheela)

Discussion:

Avian pox is a universal infectious disease contributing to a mild-to-severe, slow developing
disease in birds. In addition, this known large virus, avian pox, belongs to the genus Avipoxvirus of
the family Poxviridae, which has exhibited several similar viral strains—some strains have the
ability to infect several groups or species of birds, but others would present species-specific ).
Regarding the transmission, mechanical route has been considered as a crucial pathway for the
avian pox infection into the injured or lacerated skin. Mechanical insect vectors such as Aedes spp.,
Culex spp., sticktight flea and mites have been reported recently®. In terms of the pathogenesis,
first of all, ballooning degeneration is formed after avian pox virus infection, eosinophilic
intracytoplasmic inclusion bodies deposit and expand the keratinocytes subsequently. Following the
stage development, epidermal hyperplasia and inflammatory cells migration toward the epidermal
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layer develop. With the disease progresses, macules, papules, vesicles, pustules and crusts could be
presented®™.

Approximately 60 free-living bird species representing 20 families have been reported with
avian pox including eagle and the first case report concerning avian pox virus infection in eagle was
a bald eagle in 1979. Two types of characteristic forms have been confirmed, cutaneous type (dry
pox) and diphtheritic form®. Cutaneous type of avian pox infection locates on unfeathered skin in
particular, such as facial skin, eyelid, corner of mouth and foot. This form of disease is often
self-limiting and would regress and leave minor scars. Secondary bacterial and other pathogenic
infections are as well in common. The other type, diphtheritic form, has been occasionally reported
in wild birds, since it is less observable than cutaneous form. Besides, the more severe consequence
of mortality and morbidity leading to death are undoubtedly elevated®.

In this case study, albeit dominant lesions located on the corresponding areas which are

responsible for avian pox virus infection, several common lesions causing the similar lesion should
also be considered. For example, trichomoniasis, Capillaria spp. infection, candidiasis,
Pseudomonas spp. and vitamin A deficiency would contribute to the akin situation; nevertheless,
none of the suspected pathogenic pathogen or distinct squamous metaplasia were found. Thus,
avian pox virus infection was speculated in this case”.
The interrupt of avian poxvirus transmission is the principle method for diminishing and controlling
the disease. As for the prevention, modified live vaccine has been widely used in the poultry
industry including chicken, turkey and pigeon; however, the effectiveness and safety has been
concerned and should be further discussed when applying on the wild birds. Furthermore, the
discrepancy of viral stain, host responses to the different strains and the available vaccination
program in the poultry nowadays would be more complicated using in wild birds. Hence, for
dwindling the disease outbreak, eliminating the mechanical breeding and resting sites and isolating
the infected birds will become more plausible ways to perform®.
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Case Number: 469
Slide No.: S2015-13688
Slide view: http://www.ivp.nchu.edu.tw/slide view.php?id=1143

Yu-Chieh Yang (# = %), MD Student; Yung-Hsiang Hsu (3 -x #£), MD.
Hualien Tzu-Chi Hospital and Buddhist Tzu-Chi University (# #c & i & ¥ I F &3 F)

CASE HISTORY

Signalment: A 53-year-old female, farmer, married.

Clinical History:

The patient was in her usual state until she noticed fever and chills, and went to Fongbin

department of Hualien Hospital on October 17, 2015. On October 19, she went to Mennonite
Hospital due to low abdominal pain with persistent fever. The patient was diagnosed as UTI and
treated with Baktar. However, the symptoms progressed, and she also started to present with poor
appetite and diarrhea with green color stool. On October 22 night, she went to Fongbin department
again, where physical examination showed rash over trunk and an eschar over left buttock. The
patient was disorientated and irritable. Generalized muscle soreness, jaundice, and severe diffused
abdominal pain with muscle guarding were also noticed. Lab test revealed leukocytosis, acute
kidney injury, pyuria, metabolic acidosis, elevated CRP, and direct hyperbilirubinemia. Abdominal
CT disclosed hepatomegaly and splenomegaly. She was admitted to ICU and received treatment of
ceftriaxone/ doxycycline and hydration.
On October 23, the patient was transferred to Hualien Tzu-Chi Hospital due to the request of the
patient’s family. Under the impression of severe sepsis and scrub typhus infection related AKI/
jaundice/ UTI, she was treated with Levofloxacin (Cravit) and Tigecyclin (Tygacil). On October 29,
biopsy of the eschar showed necrotizing inflammation and leukocytoclastic vasculitis (LCV), which
was later stained with 47kD and diagnosed as scrub typhus. On November 02, serology test
confirmed the diagnosis.

Clinical Pathology:

O. tsutsugamushi 10/23 10/31 11/02
PCR Positive - Undetectable
IgM - >1:160 Positive Negative
19G - 1:320  Positive Negative

Gross Findings:
Multiple erythematous macules and patches over the trunk and proximal 4 limbs. There was an
eschar on left buttock of the patient.
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Case Number: 469

CASE RESULT

Histopathologic Findings: Eschar

Microscopically, it showed leukocytoclastic vasculitis (LCV), which is characterized by vascular
damage caused by nuclear debris from infiltrating neutrophils. Fibrinoid necrosis and epidermal
necrosis are also identified.

Histochemical and Immunohistochemistry stains:
47kD(+)
Serology:
O. tsutsugamushi PCR (+)
O. tsutsugamushi IgM (+)
O. tsutsugamushi 1gG (+)

Differential Diagnosis:
Scrub typhus

Malaria

Dengue fever
Leptospirosis

Other rickettsial disease

Diagnosis: Scrub typhus

Discussion:

Scrub typhus is an important cause of acute undifferentiated fever that is endemic mainly in
South-East Asia including India, Bangladesh, China, Taiwan, South Korea, Japan and Northern
Australia. It is a potential life-threatening infectious disease, with the mortality rate reaching 30% if
unrecognized or left untreated. This zoonotic rickettsial illness is caused by Orientia tsutsugamushi,
which is transmitted by trombiculid mites. The clinical presentation varies, but usually
characterized by sudden onset fever with chills, headache, backache and myalgia, vomiting and
enlarged lymph nodes. In our patient, she presented mainly with fever, rash, myalgia, conscious
disturbance, acute kidney injury and hepatic dysfunction.

The presence of eschar was identified on the left buttock in our patient, which suggested the
diagnosis of scrub typhus. The clinical presentation of scrub typhus is easily confused with other
undifferentiated acute febrile illness (AFI), including malaria, enteric fever, dengue, leptospirosis,
spotted fever rickettsioses and Hanta virus. In the cases of scrub typhus, an eschar is found in 55%
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of patients which develop at the site of chigger feeding, usually over axilla, groin and inguinal areas.
Presence of and eschar should be carefully looked for, since it is characteristic of scrub typhus.

The pathophysiological hallmark of scrub typhus is disseminated vasculitis, in which infected
endothelial cells, monocyte/macrophages and dermal dendritic cells lead to widespread vascular
dysfunction involving skin, liver, brain, kidney, meninges and the lung. The organism multiplies at
the site of inoculation that progress on to necrosis and evolves into an eschar with regional
lymphadenopathy. The pathological picture of eschar and generalized rash predominantly showed a
lymphocystic vasculitis. Cutaneous leukocytoclastic vasculitis (LCV) has also been reported in a
much lesser frequency, which was identified in our patients. In cases of LCV, the infiltrate
progressively changes from a preponderance of neutrophils over lymphocytes to a predominance of
lymphocytes, as a continuum process. Since LCV is independently of its etiology, the
immunohistochemical stain of 47kD is critical to demonstrate the presence of O. tsutsugamushi and
support our diagnosis in this patient of scrub typhus.

Treatment should be initiated early in the course of the disease on the basis of a presumptive
diagnosis. Patients treated with appropriate antibiotics typically within 48 hours of starting therapy,
which may be useful diagnostically. Conventionally, the treatment of scrub typhus involves the use
of tetracycline group of antibiotics and chloramphenicol. Levofloxacin and azithromycin also
showed efficacy. In our patient, she was treated with levofloxacin, tegecycline and doxycycline.
Supporting treatment is given due to organ dysfunction. After treatment, the renal, hepatic and
respiratory function improved within two weeks, but the patient remained tetraparesis with
dysphagia in rehab OPD. Physical therapy was arranged.

In conclusion, our case presented with features of vasculitis, acute kidney injury, hepatic
dysfunction and encephalitis. An eschar was found on left buttock of the patient, which is
pathognomonic for scrub typhus. The diagnosis was confirmed by PCR and serology test of
IgM/IgG. Skin biopsy of eschar revealed features of LCV, which is rare in scrub typhus.
Immunohistological stain of 47kD showed positive in some macrophage. The patient went under
treatment of Doxycycline and supporting treatment, and recovered after two weeks.
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Cheng-Hsin Shih (35 & «), DVM.}; Yu-Tsen Cheng (#53¢ #), DVM.% Chieh-Ming Chang (3& 4
#2), MS.%; Jui-Hung Shien (£ 34 #4), DVM, PhD.* Woon-Fa Chang (& < %), DVM. MS.}

! Animal Disease Diagnostic Center , National Chung Hsing University( & = ® & + £ $» 5 i &
e w)

2 Graduate Institute of Veterinary Pathobiology, National Chung Hsing University ( B @ &+ &
BRFRILE AT o)

® The Affiliated Taichung Senior Agricultural Vocational High School of National Chung Hsing
University (R ¢ < Fpho? 3R EREF )

* Department of Veterinary Medicine, National Chung Hsing University ( &= # =+ FRFEE &)

CASE HISTORY

Signalment: 27 week-old chickens

Clinical History:

The owner of Taichung layer farm had 200 chickens; he claimed that the number of dead
chickens increased in one week since 18" April, 2016. The age of onset was 27-week-old.
Accumulative mortality in one week was 5%. Two and five 27-week-old dead chickens were
submitted to Animal Disease Diagnostic Center of National Chung Hsing University for
pathological examination on 21% and 22" April, 2016, respectively.

Gross Findings:

These chickens were in fair nutritional state. The average body weight of these chickens was
2.17 kg. On external examination, their combs were pale. There were several red pinpoint lesions
on combs, wattles and periocular skin. On necropsy, the chickens showed excessive abdominal fat.
Ascites and multifocal petechial hemorrhage were noted on the serosa of small intestines, hepatic
surface, mucosa of proventriculus and ovaries. Coagulated blood clots were noted in the abdominal
cavity.
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Case Number: 470
CASE RESULT

Histopathologic Findings:

On the microscopic examination, many megaloschizonts which measured up to 450 um in
diameter were found in various organs examined including the proventriculus, ventriculus, kidney,
lung, oviduct, small intestine, pancreas and comb. Megaloschizonts contained numerous basophilic
schizonts (100 pm in diameter) in round unilocular structures surrounded by well-defined
eosinophilic capsular walls. Released merozoites and defective capsules induced infiltration with
lymphocytes, macrophages and foreign-body giant cells around the periphery of the degenerated
megaloschizont capsules. In liver, kidney and oviduct, multifocal hemorrhage was observed and
some merozoites could be seen in the liver sinusoid. The serosa of small intestine was infiltrated by
some hemosiderin-laden macrophages and lymphocytes.

Morphological diagnosis:

1. Protozoal megaloschizonts infection, multifocal, moderate, chronic, multiple organs including
comb, proventriculus, ventriculus, oviducts, lung, liver, kidney and pancreas.

Granulomatous pneumonia, multifocal, chronic, moderate, lung.

Granulomatous ventriculitis, focal, chronic, mild, ventriculus.

Granulomatous nephritis, multifocal, chronic, moderate, kidney.

Necrosis with hemorrhage, multifocal, acute to subacute, moderate, liver and kidney.
Hemosiderin deposition, multifocal, chronic, mild, serosa of intestine.

R O

Differential Diagnosis:
1. Blood protozoan parasites in chicken
Leucocytozoon
Plasmodium
Haemoproteus
2. Nutritional Disease
Fatty liver hemorrhagic syndrome

Diagnosis: Leucocytozoonosis in chickens

Discussion:

Leucocytozoonosis is a vector-borne protozoal disease transmitted by blood-sucking insects
that infect many species of domestic and wild birds, especially in open chicken houses of southern
and eastern Asia. Young chicks die due to marked hemorrhage, and hens lay fewer eggs in
conjunction with anemia and production of soft-shelled eggs, caused economic loss in layer farms.

In Taiwan, Leucocytozoon caulleryi, Leucocytozoon andrewsi, and Leucocytozoon sabrazesi
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have been described and L. caulleryi was the most significant pathogen. In this case, characteristic
megaloschizonts specific for L. caulleryi found in several organs provide definitive diagnosis for
leucocytozoonosis. Other differential diagnosis including Plasmodium, Haemoproteus infection and
fatty liver hemorrhagic syndrome could be ruled out by histopathological exam and blood smear.

The domestic chicken is the only reported host for L. caulleryi, which was transmitted by
Culicoides arakawae, a blood-sucking vector. Its life cycle requires 2 hosts; sporogony is in insects,
schizogony and gametogony are in tissues and blood cells, respectively, of chickens. Therefore, the
occurrence of chicken leucocytozoonosis is strongly associated with the insect vector population
and distribution. C. arakawae is highly host specific for chickens and exist year-round in south
central Taiwan, attribute to the warm and humid weather. It has been reported that chicken
leucocytozoonosis begins at the end of April and the mortality and morbidity are highest from the
end of April to the middle of June. In this case, the layer farm was a windowless house, but still had
a mild outbreak at the middle of April, due to the neglect of turning on the bug zapper. The
mortality decreased in 2 weeks, since the course of disease is short, chickens died or recovered
within a few days.

Chickens affected with leucocytozoonosis may show clinical signs 12-14 days after infection.
Those are visibly affected show mild to severe signs of anorexia, weakness, anemia, emaciation and
dyspnea. Chickens may die acutely at the time of massive soft tissue hemorrhage caused by 2™
generation megaloschizont rupture. The mortality was high in young chickens and the hens mostly
show anemia and the cessation of egg production. In this case, sudden death of hens was noted by
the owner. Suspicion of leucocytozoonosis was due to pale combs and soft tissue hemorrhage
observed on necropsy.

A diagnosis can be made by the demonstration of gametocytes in blood smears and
megaloschizonts in histopathological examination. In this case, different stages of megaloschizonts
were observed in various organs. Drug treatment of this disease is usually not effective.
Sulfamonomethoxine and ormetoprin combined in the pullet feed can be used for preventive
medication until 16-week-old and the withdrawal period is 5 days.

The vaccine which used a recombinant protein from 2" generation of L. caulleryi schizonts
can reduce the mortality but not the infection rate. However, the most effective preventing method
is elimination the insect vector from the farm, such as using repellents and bug zappers. To prevent
the outbreaks and economic loss, biosecurity, environmental sanitation and epidemic prediction
should be concerned.
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CASE HISTORY

Signalment: Adult female Nicobar pigeon (Caloenas nicobarica)

Clinical History:
Per clinician, the animal presented fairly normal spirit and appetite with no apparent abnormal
clinical signs prior to death. Necropsy was routinely performed.

Gross Findings:

The animal was in a relatively reasonable body condition with fair muscle mass of pectus
carinatum and external and internal fat stores. Both lungs were diffusely flushed in appearance,
whereas the kidney and spleen were mildly to moderately enlarged with rounded edges. The gizzard
appeared slightly enlarged and firm in consistency, and contained two semi-circular stone-like
materials within the gizzard. No remarkable findings were identified in other tissue organs.
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Case Number: 471

CASE RESULT

Histopathological Findings:

Microscopically, there is notable schizogony (merogony), featured by oval to round, 13-20 um
thin wall cysts containing numerous, tightly packed, round, elongate to crescentic, and basophilic
apicomplexans (merozoites), within endothelial cells in virtually all tissue organs, including the
liver, lung, heart, spleen, and kidney.

1. Liver: Multifocally distributed throughout the hepatic parenchyma are vasocentric
inflammatory cell aggregates comprising primarily small lymphocytes, plasma cells, and
some histiocytes with scattered heterophils. Extensively invading the endothelial lining of
the central and portal veins as well as the hepatic sinusoids, readily eroding their vascular
wall, and even disrupting the adjacent hepatic cords are quite a quantity of schizonts laden
with clumps of basophilic merozoites. The affected endothelial cells often appear rounded
and markedly swollen, with the pre-existing nuclei being obscured by the heavily colonized
schizonts. The nearby hepatocytes, on the other hand, undergo areas of degenerative to
necrotic changes characterized by cytoplasmic vacuolation to hypereosinophilia, pyknosis,
karyolysis and karyorrhexis. On occasion, golden brown granular pigment is present, either
extracellularly or intracellularly, within hepatocytes, erythrocytes and Kupffer cells.

2. Lung: There is widespread presence of parasitic schizonts within the endothelial lining of the
dilated and congested vasculatures. The capillary endothelial cells are often distended by
these schizonts, with the vascular lumen being partially to completely occluded. The
schizonts also invade, occupy, and even destroy the alveolar wall, as evidenced by the
concomitant relative hypercellularity of the interstitium. Multifocal and mild accumulation
of black to brownish carbon dust and infiltration of small crystal-bearing alveolar
macrophages are also present.

3. Kidney: Intra-endothelial colonization of schizonts just similar to those mentioned-above is
also demonstrated in the interstitial tubular capillary network and glomerular capillary tuft.

4. Spleen: Likewise, extensive capillary endothelial lesions produced by abovementioned
space-occupying schizonts are revealed. Hemosiderin-laden macrophages are also noted.

5. Heart: Destructive schizonts similar to those described previously are simultaneously seen in
the endothelial cells of the myocardial blood vessels.

6. Other organs and tissues not depicted: No remarkable changes are seen, aside from a
varying degree of postmortem autolysis.

Morphological diagnosis:

1. Hepatitis, lymphohistiocytic, subacute, multifocal, mild to moderate, with numerous
intra-endothelial hemoprotozoal schizonts, liver.

2. Congestion, diffuse, marked, with anthracosis and intra-endothelial hemoprotozoal schizonts,
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lungs.
3. Colonization of intra-endothelial hemoprotozoal schizonts, kidney, spleen, and heart.

Differential Diagnosis:

1. Haemosporidiosis (Haemoproteus infection)
2. Avian Malaria (Plasmodium infection)

3. Leucocytozoonosis (Leukocytozoon infection)

Final Diagnosis:
Haemosporidian parasite infection, most likely haemosporidiosis, with parasitemia and systemic
involvement of the lung, kidney, liver, heart, and spleen, Nicobar pigeon

Discussion:

Hemoparasitism in birds typically encompasses 3 genera of Apicomplexan parasites in the
family Plasmodiidae, including Haemoproteus, Plasmodium, and Leukocytozoon. Species of these
parasite genera share several characters with human malaria parasites, and all 3 (but most often only
Plasmodium spp.) are referred to as avian malaria. All of them are transmitted by a variety of biting
insect vectors, which vary based upon the specific parasite, geographic location, and distribution.
They are known to infect and inhabit red blood cells, in the case of Leucocytozoon spp., also white
blood cells, as well as other tissue organs within the vertebrate hosts. These protozoa can cause
diverse clinical manifestations that range from serious, clinically significant illness to asymptomatic
infection. In general, Plasmodium and Leucocytozoon species are capable of bringing about more
severe disease, while species of Haemoproteus are generally considered less pathogenic. Infections
with most Haemoproteus species appear to produce subclinical infections and are often viewed as
asymptomatic carriers, mainly causing chronic parasitaemia. By contrast, Leucocytozoon and
Plasmodium infection in birds is often associated with progressive weakness such as anemia,
reduced food consumption, and activity levels.

For differential diagnosis, hepatomegaly and splenomegaly may be seen in infection with all
three genera, but Plasmodium and Haemoproteus infection appears to result in production of
hemozoin pigment from digestion of hemoglobin, hence giving a black or brown appearance to the
organs in gross. Leucocytozoon infection, on the other hand, does not result in production of
hemozoin pigment, so organs generally won’t show the dark chocolate-brown discoloration.
Clinically, a presumptive diagnosis can be made based on microscopic examination of a blood
smear, and the appearance of the parasite in erythrocytes. Leucocytozoon often causes the most
dramatic change in RBC structure and will severely distort host cells, with vivid enlargement of
RBCs and formation of hornlike extensions at each end of the cells. With Haemoproteus and
Plasmodium, less dramatic changes are seen and include slight enlargement of the cells, lateral
displacement of the nucleus, hemozoin pigment, and the presence of gametocyte nuclei.
Histopathologically, megaloschizonts are frequently present in tissues in cases of leucocytozoonosis
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and with infection of some species of Haemoproteus, but are never a characteristic feature of
Plasmodium spp. However, since the different hemoprotozoa can still cause similar overlapping
lesions, both grossly as well as histologically, molecular diagnostic tool like polymerase chain
reaction (PCR) is often required in order to reach a definitive etiological diagnosis.

Haemoproteus and Plasmodium are distributed worldwide with high species diversity.
Haemoproteus spp. is the most common blood parasite in birds, with more than 120 reported
species, among which pigeons, doves, and raptors are frequently infected. The typical life cycle of
Haemoproteus begins with gametocyte development in host circulating erythrocytes, which are later
taken up by blood-sucking vectors. Biting flies, characteristically louse flies (Hippoboscidae) and
biting midges (Ceratopogonidae) are capable of transmitting the protozoa. The ingested parasite
undergoes several stages of development within the insect host to become sporozoites that are
harbored within the insect's salivary gland. These sporozoites are injected into a new susceptible
host when the insect feeds on other animals. The sporozoites then enter the bird's endothelial cells
and tissues (such as lung, liver, bone marrow, and spleen), undergo schizogony, and may form large
round cysts (called megaloschizonts) containing multinucleated bodies (cytomeres) that in turn
produce numerous merozoites. The merozoites eventually escape into the bloodstream and get into
intravascular red blood cells to become gametocytes (macrogametes and microgametes). Clinical
disease of Haemoproteus infection is typically associated with anemia due to erythrocytic
parasitism, often seen in a compromised or immunocompromised individual. Besides, few species
of Haemoproteus are reported to induce clinical disease, including H. meleagridis in turkeys, H.
mettionis in ducks and geese, and H. columbae in pigeons and doves.

In the present case, the etiology is speculated as Hemoproteous infection based on the clinical
manifestation and histopathological findings. Still, there is another possible pathogen, namely
Plasmodium, which cannot be fully precluded, as both hemoparasites may share similar
morphological features in blood smears and histopathology. Further molecular test is proposed to
clarify the exact causative agent in this case.
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CASE HISTORY

Signalment: The patient was a four-month-old male African grey parrot.

Clinical history:

On April 14" 2016, the egg was smuggled in through Kinmen. Two months after hatching, the
bird was sent to the local Wildlife Rescue Center. On July 28" 2016, the patient showed depression,
choked easily and wheezing sounds could be heard. Lung auscultation revealed respiratory sounds,
vomiting occurred easily when force feeding was attempted and delayed crop emptying was
observed in the clinic. Radiological examination showed enlargement of the liver and kidneys. Viral
infection was suspected at that time. Thus, the breeder sent blood and fecal samples for PCR testing.
The results showed a positive reaction for BFDV in the feces and APV in the blood. On the morning
of August 5™, 2016, the patient was found dead and submitted to the Animal Disease Diagnostic
Center for pathological examination.

Molecular Biological Examination:
The feces were positive for the virus of beak and feather disease and the blood sample was
positive for avian polyomavirus which were detected by PCR method.

Gross Findings:

Organs were adhered with numerous yellow-white necrotic matters mainly in the lungs.
Ascites was also found in body cavity. Liver was enlarged and mottled with yellow necrotic
lesions. Spleen was enlarged and mottled, too. Kidney was enlarged and pale. The ratio between
the glandular stomach and muscular stomach was 2: 1. Multiple ulcers were found on the surface
of muscular stomach.
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Case Number: 472

CASE RESULT
Histopathologic Findings:

Diffuse, moderate, necrosis with lymphocytic depletion was noted in the spleen. Liver
presented multiple to diffuse necrosis and/or massive necrosis of hepatocytes with numerous debris
and few lymphocytes. Suspected basophilic intranuclear inclusion bodies were found in the liver.
There was multiple necrosis with numerous debris and few lymphocytes infiltrating in the kidneys.
Edema and infiltration of hemorrhage, fibrin, inflammatory cells and mycelium was observed upon
the air sac. Focal hemorrhage was also found in the myocardium. There was loss of normal
structure and perivascular edema in the lung. Pulmonary interstitial spaces, secondary bronchi, and
parabronchi were infiltrated by inflammatory cells, mycelium and hemorrhage. Other regions of
lung included septate hyphaes and swollen vesicular conidiophore vesicles in the air space area with
heterophilic and macrophagic infiltration could be found under either H&E or PAS stains.

Microbiological Examination:

The sample taken from the lung, liver and kidney were smeared to MacConkey agar and blood
agar. Mold colony gained on blood agar. It was cultivated on Sabouraud Dextrose agar. The feature
of fungi was grey-green colony, transparent hyphae and goblet-shaped conidiophore vesicles.

Molecular Biological Examination:
The brain was negative for the avian Bornavirus using RT-PCR.

Differential Diagnosis:
Aspergillosis,
Bacterial infection,
PBFDV infection,
APV infection, Candidiasis

Diagnosis:
Suspected viral infection with secondary aspergillosis in an African grey parrot

Discussion:

Polyomavirus infection was first described in Budgerigars (Budgerigar fledgling disease) but it
has been found in other parrots, especially lovebirds, macaws and eclectus parrots®. The pathogen
is very stable in the environment and is spread through persistent shedding from latently infected
adult birds (mainly Budgerigars) and via fomites. The virus is excreted in feces as well as skin and
feather dust and can be transferred vertically. Latently infected adult birds transmit the virus to their
immunoincompetent®. Polyomaviruses typically reside in a latent state and infections become
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patent following periods of excessive stress'.

Psittacine beak and feather disease (PBFD) is caused by a very small circovirus and is one of
the most common and most important viral diseases of psittacine birds. The pathogen is very stable
in the environment and it is suggested that it remains infectious for years. The disease is common in
newly purchased hand-reared parrots, especially Grey Parrots. The virus prefers dividing cells. The
target organs for the virus are primarily replicating immune tissue (cloacal bursa and thymus), but
also skin and feather follicles as well as esophagus and crop cells and bone marrow. Therefore, in
addition to feather loss and malformation, PBFD can also be a fatal systemic problem featuring
severe immunodeficiency. The disease shows signs of anemia and various secondary infections,
especially aspergillosis®.

The APV- and PBFDV-positive rates for birds showing clinical signs of infection were not
significantly different from those for birds appearing healthy. Approximately one third of the birds
examined were African Grey Parrots (Psittacus erithacus); the APV- and PBFDV-positive rate for
these birds were 9.3% and 50%, respectively. The second most common species was
Sulphur-crested Cockatoo (Cacatus galerita), for which the APV- and PBFDV-positive rates were
5.9% and 82.4%, respectively. The third most common was the Budgerigar (Melopsisttacus
undulates), for which the APV- and PBFDV-positive rates were 6.3% and 18.8%, respectively®.

Inhalation is considered the main infection route for A. fumigatus in birds and because A.
fumigatus spores are too small to be trapped completely in the nasal cavity or trachea, some are able
to reach the lungs and air sacs. The air sacs are usually the primary infection sites, since inhaled air
reaches the posterior thoracic and abdominal air sacs prior to contacting epithelial surfaces in the
lungs. Clinical manifestations depend on the infective dose, the spore distribution, pre-existing
diseases, and the immune response of the host. Avian aspergillosis is often classified as acute or
chronic. Acute aspergillosis is thought to be the result of inhaling an overwhelming number of
spores, while chronic aspergillosis is generally associated with immune suppression. Although
aspergillosis is predominantly a disease of the respiratory tract, any organ can be infected. The signs
of aspergillosis are non-specific, making diagnosis difficult. Moreover, no single test provides
certainty. On necropsy, the yellow, green or white granulomatous foci can be noted in chronic
aspergillosis patients. Acute aspergillosis causes numerous miliary granulomatous foci. Definitive
diagnosis requires demonstration of the presence of the organism by cytology or histopathology and
its identification by culture™.
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CASE HISTORY

Signalment: A five-year-old intact male guinea pig.

Clinical History:

The patient was a five-year-old intact male guinea pig. Swelling and abnormal discharge were
noticed in the left side of the mammary gland 4 months ago. The patient was taken to Veterinary
Medical Teaching Hospital of National Chung Hsing University on May 27", 2016. In clinical
examination, a small wound was found on the swollen mammary gland. In palpation, a firm mass
which was relatively cold and painless was noticed in the left testicle of mammary gland area The
tentative diagnosis was made as left side mammary gland mass. Mammaectomy was performed on
June 7th. The surgically removed mass was 5x2x2 cm in size and 7.6 g in weight, and yellowish
nodular structures could be found on cross section. The mass was sent to Animal Disease
Diagnostic Center of National Chung Hsing University for pathological examination.

Gross Findings:

The mass was white to yellowish, about 5x2x2 cm in size, and 7.6 g in weight. Most of mass was
distinguished with normal tissue by capsule. A part of mass was directly attached on skin without
capsule. Yellowish nodular structures with partial hemorrhage could be found on cross section.
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Case Number: 473

CASE RESULT

Histopathologic Findings:

Part of the tissue boundaries was not obvious with a low magnification. The tumor cells
arranged in tubular structure with lots of eosinophilic secretion inside, another part of the tumor
cells arranged solid. Part of melanocytes were arranged with the tubular form tumor cells. The
tumor has a high mitotic index, averaging 3-5 mitotic figures per 400x field with pleomorphic and
vacuolar nuclei. The secretion inside the tubular-form tumor cells showed positive for PAS
(periodic acid-Schiff) stain.

Immunohistochemistry Findings:

Immunohistochemistry results showed strong positive reaction of AE1/AE3 and weak positive
reaction of HER-2/neu (human epidermal growth factor receptor 2). In Melan-A, ER (estrogen
receptor), and PR (progesterone receptor) IHC stain, negative reaction were noticed.’=

Differential Diagnosis:

1. Simple mammary gland adenocarcinoma
2. Melanoma

3. Sebaceous adenoma

Diagnosis:
Simple mammary gland adenocarcinoma

Discussion:

Guinea pig (Cavia porcellus) is a small herbivore mammal from South America. In Taiwan, it
is bred as laboratory animal or pet. Most common pet guinea pigs are America, Abyssinian, and
Peruvian guinea pigs. The male guinea pig is 700-1200 g in weight and males are bigger than
females. The average life span of guinea pig is 5-7 years.

The incidence of primary tumors in guinea pigs is relatively low. Most of primary tumor cases
were found in guinea pigs older than three years old and the morbidity was about 30%. The most
common primary tumors are bronchogenic papillary neoplasia, trichofolliculoma, leiomyoma, and
mammary gland tumor. In elder guinea pigs, the incidence of mammary gland tumor in male and
female have no significantly difference. In the cases of mammary gland tumor in guinea pigs, 70%
of them were benign fibroadenomas, only a few proportion were malignant mammary gland tumor.
The pathogenesis of mammary gland tumor in guinea pig was still unclear. Some reference
surmised that the mammary gland tumor may be induced by hormone, environment, or oncovirus
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infection.

In this case, swollen and alopecia were observed around the left mammary gland. In palpation,
the mass was firm, without pain or warmth. According to the palpation, the differential diagnosis of
abscess was ruled out. The tentative diagnosis was mammary gland mass. In histopathologic
examination, the incomplete capsulation and ambiguous boundary of the tumor was noticed. As
result, the tumor was invasive. The tumor arranged in tubular structure with lots of eosinophilic
secretion inside. In another parts of the tumor, it was arranged in solid. Some melanocytes were
observed in the dermis and parts of the tumor, and some of them arranged in tubular. The tumor has
a high mitotic index, averaging 3-5 mitotic figures per 400X field with pleomorphic and vacuolar
nuclei. Base on the high mitotic index, solid arrangement, incomplete capsulation, and ambiguous
boundary, the tumor shall be malignant.

The differential diagnosis of mammary gland tumor, sebaceous adenocarcinoma, and
melanoma were made. To identify the eosinophilic secretion in the tubular structure, the PAS stain
was made. The result of PAS stain was positive in the eosinophilic secretion, which strongly
implied that it was milk. The immunohistochemistry stain of AE1/AE3, Mela-A, ER, PR, Her2/neu,
and AE1/AE3 were made. Strong positive staining was observed in the AE1/AES3 stain. The positive
result in AE1/AE3 indicated that the tumor was epithelial origin. The ER and PR stain were
negative in the tumor and normal mammary gland tissue. Therefore, the staining result might be
false negative. In the Her2/neu stain was weak positive in the cell membrane of tumor cells. The
positive staining of Her2/neu and PAS stain might indicate that the tumor was mammary gland
origin and rule out the sebaceous adenocarcinoma. The result of Mela-A stain was negative in the
tumor cells without melanin. The negative result of Mela-A stain ruled out melanoma. The
melanosis in the subcutaneous and tumor might due to the stimulation of tumor. Base on all the IHC
stain results, the mammary gland origin of the tumor was confirmed.

The malignant mammary gland tumors were distinguished to many different types such as
complex carcinoma, simple carcinoma, spindle cell carcinoma, squamous cell carcinoma, and
lipid-rich carcinoma, etc. In this case, the arrangements of tumor cells were tubular and solid. The
luminal epithelial cells were observed, but the myoepithelial cells were not found. As a result, the
diagnosis of simple mammary gland adenocarcinoma was made.

29



Reference:

1.

Amorim |, Faria F, Rema A, Gartner F. Immunohistochemical Characterization of a Mammary
Carcinoma in a Male Guinea Pig (Cavia porcellus). J Comp Pathol 141:279, 2009.

Harkness JE, Turner PV, VandeWoude S, Wheler CL. Clinical signs and differential diagnoses.
In: Harkness and Wagner's Biology and Medicine of Rabbits and Rodents. 8 John Wiley & Sons,
lowa, 208-218, 2013.

Hawkins MG, Bishop CR. Disease problems of guinea pigs. In: Quesenberry KE, Carpenter JW,
eds. Ferrets, Rabbits, and Rodents: Clinical Medicine and Surgery, 3rd ed. Elsevier Health
Sciences, St. Louis, 295-310, 2012,

Misdorp W. Tumors of the mammary gland. In: Meuten DJ, ed. Tumors in domestic animals,
4th ed. Blackwell publishing company, lowa State, 575-606, 2002.

Rosenthal KL. Small mammals. In: Rosenthal KL, Forbes N, Frye FL, Lewbart GA, eds. Rapid
Review of Exotic Animal Medicine and Husbandry: Pet Mammals, Birds, Reptiles, Amphibians
and Fish. Manson publishing, Boca Raton, 73, 2008.

Riggs SM. Guinea pig. In: Mitchell MA, Tully TN, eds. Manual of Exotic Pet Practice. Elsevier
Health Sciences, London, 456-473, 2009.

30



Case Number: 474
Slide No.: CW14-081A
Slide view: http://www.ivp.nchu.edu.tw/slide view.php?id=1139

Hsin-Yu Kuo (3% % ), DVM.Y; Yun-Chieh Tuan (¥ 2 #), DVM.%, Fun-Rewn Chang (3% = %)

DVM.?, Fang-Tse Chan (% = %) DVM, Ph.D.?, Kwong-Chung Tung (& % * ) DVM, Ph.D.,

Wen-Fa Chang(3& < % )* DVM, MS, and Jiunn-Wang Liao (¢ & pr), DVM, Ph. D.}*

! Department of Veterinary Medicine, National Chung Hsing University ( &z # 2+ FEF &)

2 Graduate Institute of Veterinary Pathobiology, National Chung Hsing University ( B @ 2+ &
BRFRLE AT o)

% Endemic Species Research Institute, Council of Agriculture (R £ ¢ 43 2 77 7 ¢ )

*Animal Disease Diagnostic Center, National Chung Hsing University ( B ® & + & & 4 5 i &
e w)

CASE HISTORY

Signalment: The patient was 107 grams, unknown age intact male Pallas’s squirrel

Clinical History:

The patient was an intact male Pallas's squirrel (Callosciurus erythraeus) of unknown age. On
October 6", 2016, a civilian found the patient unable to move under a tree in an elementary school
of the county of Miaoli, thus sent it to the Endemic Species Research Institute, Council of
Agriculture (wildlife rescue center). Its spirit and appetite were poor. After a few days of fluid
therapy and feeding, it was moved to a larger place with perches. At first, it showed signs of
improvement. The patient was able to climb up the perch and lick the feed on its own, and it gained
some weight on October 11". However, on October 16", the patient was found in lateral
recumbency with weak hind limbs, while the spirit and appetite were still normal. Meloxicam was
given to relieve its symptoms daily, afterwards. On the following 5 days, weakness of the hind
limbs was getting worse, and even the fore limbs started to lose strength. The patient was constantly
in lateral recumbency, depressed, and gradually lost the ability to swallow. It was then forced fed
with the soft tube of a butterfly needle. Trimeprazine and sulfa BID were added to the prescription
on October 18" for treatment. On October 20", the patient was found dead, and was transmitted to
National Chung Hsing University for pathological examination

Gross Findings:

The patient was 107 grams, and no significant trauma was found. In the abdomen, the stomach
was enlarged, the surface was yellowish, and the lumen was filled with liquid. At the root of the
tongue, mild hemorrhage was found, and petechial hemorrhage was also spotted in the tonsils. In
the laryngeal trachea, bubbles and mucus were noticed. On the liver surface, multifocal dark-red
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spots were found, while some parts were pale. In the section of these pale parts, small round lesions
with pale color could be seen. Splenic atrophy was suspected because it was smaller than usual, and
one end was pale. On the cross section of the kidney, mild striped hemorrhagic lesions were noted
on the border of the cortex and medulla. Severe diffuse hyperemia and hemorrhage was found in the
brain, and mild hyperemia was found on the surface of the spinal cord.
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Case Number: 474

CASE RESULT

Histopathologic Findings:

The gyrus was distended and severely infiltrated by inflammatory cells. Hyperemia in the blood
vessels of meninges and cross sections of parasites were observed in both the meninges and the
gyrus of cerebrum. Focal necrosis with inflammatory cell infiltration was also found in the
parenchyma that might be caused by migration of the larvae. On the high power field, the
inflammatory cells infiltrated in the meninges and parenchymas were identified as mainly
eosinophils and neutrophils. In the folium and the parenchyma of cerebellum, cross section of
parasites, and accompanied with severely eosinophilic and neutrophilic infiltration were also found,
too. The nematodes had eosinophilic, hyalinized, anisotropic and smooth cuticle lined by
coelomyarian-polymyarian musculature. These nematodes expressed the characters of
Parastrongylus sp. (Angiostrongylus sp.).

Focal emphysema, hyperemic and hemorrhagic lesions were found in the parenchyma of lungs.
Cross section of parasites was found around some of the bronchus, which was surrounded by a great
amount of eosinophils. Multifocal fatty change of hepatocytes was found around the portal vein
area of liver. Focal demyelination was found in some parts of the white matter in the spinal cord.
Around the spinal cord, focal hemorrhagic lesions and eosinophilic infiltration were also noticed. In
other organs, such as the heart, the spleen, the kidneys and the digestive system, no significant
lesions are found.

Stamp smear:

In the stamp smear of the brain, filiform body and pointed tail was found. The esophagus was
transparent and even in width. The intestine was wide, thin-walled and much longer than the
esophagus. The head was smoothly rounded without lips or buccal cavity. The vulva and anus could
be seen and there were also two premature uterine tubules. It matched the morphology of the fourth
stage female larva of Angiostrongylus.

Histochemical staining:
The pseudocoelom contained an intestinal tract with paired excretory glands were pinkly
stained by PAS staining.

Morphological diagnosis:

1. Parasitic meningoencephalitis, diffuse, severe, acute to subacute, with eosinophilic infiltration,
brain.

2. Parasitic interstitial pneumonia, focal, moderate, acute to subacute, with emphysema and
eosinophilic infiltration, lung.
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3. Fatty change, focal, mild, subacute, liver.

Differential Diagnosis:

1. Bacterial meningoencephalitis (Salmonellosis, Streptococcosis)

2. Viral meningoencephalitis (Rabies, Lymphocytic choriomeningitis)
3. Protozoa infection (Toxoplasmosis)

4. Accidental trauma

Etiological diagnosis: Parastrongyliasis (Previously called Angiostrongyliasis)

Discussion:

In this case, Angiostrongylus cantonensis caused severe diffuse eosinophilic meningitis, which
led to the patient’s death. A. cantonensis is the most common cause of eosinophilic meningitis
(Angiostrongylus eosinophilic meningitis, AEM). It is distributed globally and mainly in the eastern
hemisphere. Eosinophilic meningitis is a relatively rare pathologic phenomenon, and the definition
is the presence of 10 or more eosinophils/uL in the cerebrospinal fluid (CSF), or a CSF eosinophilia
of at least 10% 2. Eosinophilic meningitis can be seen as an indication of CNS damage, especially
by parasitic pathogens.

The most common route of A. cantonensis infection is through direct ingestion of a raw or
undercooked intermediate host, such as a terrestrial or freshwater mollusc. Although Pallas’s
squirrels are omnivores, the chances of consuming snails are still low as they mostly feed on fruits
and nuts. Therefore, in this case, the most possible route of infection may be ingestion of infected
planarians on the fruits or vegetables ®. The less possible route of infection is by ingesting food
polluted by secretions from infected snails or slugs ®3%.

Despite the parasites being unable to complete its life cycle in incidental hosts most of the time,
the host would still be severely affected and might even die when a large amount of worms are
involved . A. cantonensis can be found in the lung in this case, which indicates that L5 larvae are
present. As a result, the day post infection should be at least 25 days (25 dpi) . According to the
history as well as the incubation period of the disease (depending on the number of the larvae
consumed, the range is from 1 day to several months, with a median of 11 days following ingestion),
the patient was most likely infected before being hospitalized.

A. cantonensis is a zoonotic pathogen, but humans are dead-end hosts (meaning an infected
person can’t transmit the parasite). If a person is infected, the migration of larvae can cause several
clinical signs. Hepatomegaly, coughing, rhinorrhea, sore throat, malaise and fever are all possible
clinical manifestations. When larvae enter the CNS, eosinophilic meningitis and eosinophilic
pleocytosis often occurs. Sometimes the larvae will enter the ocular chamber leading to visual
disturbances. Diplopia and strabismus are common results ®.

Golden standard for diagnosis is through the detection of A. cantonensis (larvae or adults) in
CSF or the ocular chamber. However, the sensitivity of these methods is low (approximately 2-11%)
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© Furthermore, the cause of death was not thought to be parasites when the autopsy was performed,
so such examinations did not proceed. The final diagnosis was based on histopathology. As for
humans, presumptive diagnosis is often made when the patients (1) show signs of meningitis
(severe headache, stiff neck, nausea with or without vomiting, confusion, lethargy, photophobia,
paresthesia or hyperesthesia), (2) lives or recently travels to endemic areas and (3) has a history of
consuming intermediate or paratenic hosts. MRI usually reveals the location of the lesions, thus can
be used to improve the recognition of the disease . Abnormalities are commonly seen in the
cerebral parenchyma, the meninges and the spinal cord. Although molecular examinations were not
performed in this case due to the lack of diagnostic tools in Taiwan, several examinations are
performed in other countries. For example, PCR “* ' immune-mediated PCR 9, LAMP
examination ¢ or FOXO/Acan-DAF-16 detection ® are now available for the diagnosis of A.
cantonensis.

In mild cases, self-rehabilitation is possible. Severe cases, on the other hand, might result in
permanent neurological damage and can even progress to coma or death. While there is no
treatment consensus, supportive therapy is often provided instead. Anthelmintics such as
albendazole, mebendazole and ivermectin are usually not recommended for the treatment of A.
cantonensis because a granulomatous inflammatory reaction in the CNS is often a complication
caused by dead worms. However, a recent study on larvae migration induced immunosuppression
has shown positive response to anthelmintics treatments. When using albendazole from 7 to 14 dpi
to deter the entry of larvae to the brain, no parasite migration-based brain injury was detected . In
another study, after corticosteroid treatments, some patients’ symptoms were relieved (headache
remarkably resolved) ™. In conclusion, when it comes to AEM, supportive treatment should be the
initial choice, and anthelmintic therapy can be considered but should be progressed with caution.
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How-To Access Comparative Pathology Virtual Slides
Hosted at the Web Library in NTU Vet Med Digital Pathology Lab
(F EARD R g eR PR FTHE)

Comparative Pathology glass slides are now digitalized and accessible to all participants
through the internet and a web browser (see below for detail instruction).

1. Please make sure that your web browser (e.g. Internet Explorer, Firefox or Safari) is equipped
with "flash player.” If not, it can be added from http://www.adobe.com/products/flashplayer/ for

free.

2. Please go to the Chinese Society of Comparative Pathology web site at
http://www.ivp.nchu.edu.tw/cscp/

3.Choose the slide images (e.g. 63 CSCP)

4. Pick any case you'd like to read (e.g. case 435-440)
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£ 7 LicE A = B
éﬁ" B |3 ¥ T EA! # 1
7 1. 1 Myxoma Dog EFRENFFFFY
7 |2. 1  [Chordoma Ferret FRedFFFY <
3. 1 Ependymoblastoma Human EARAEFIR
8. 2 Synovial sarcoma Pigeon ES W& N pFH <
18. 3 Malignant lymphoma Human ELFR
. . A o I N ey
19. 3 Malignant lymphoma Wistar rat W ﬁ wE R T
24. 3 Metastatic thyroid carcinoma Human qEATH F IR
25. 3 |Chordoma Human % Tk I Lk %? e
34. 4 Interstitial cell tumor Dog ¢ % BLF %
35. 4 |Carcinoid tumor Human ELFIR
36. 4 Hepatic carcinoid g;?mese FReNBFFFY
38. 6 Pheochromocytoma Ferret EFReENFLFFY o
39. 6 Extra adrenal pheochromocytoma Human R Nl £ F i
: 33 %&bt
40. 6 Mammary gland fibroadenoma Rat SmiEg e
41. 6 Fibroadenoma Human AEERFIR
42, 6 Canine benign mixed type mammary gland tumor Eic;::r:er v g BF L
43. 6  |Phyllodes tumor Human ¥ EARF IR
44, 6 Canine oral papilloma Dog oS FRFYF
45, 6 Squamous cell papilloma Human PRFES IR
1. Lung: metastatic carcinoma associated with
47, 7 cr_ypt(?coccal m_fectlon_. Human S ER T
2. Liver: metastatic carcinoma.
3. Adrenal gland, right: carcinoma (primary)
56. 8  |Gastrointestinal stromal tumor Human cP KR TR
59. 8  |Colonic adenocarcinoma Dog FReNFFFY <
62. 8  [Submucosal leiomyoma of stomach Human Birefk L F
1. Adenocarcinoma of sigmoid colon 2w g
64. 8 2. Old schistosomiasis of rectum Human i ?5 P
71. 9 Myelolipoma Human AT FR
. DRI TR T I e
w |72 9  |Reticulum cell sarcoma Mouse W R AE R 1
% [73. 9  |Hepatocellular carcinoma Human |37k % Vjrk & Fix
74, 9 Hepatocellular carcinoma induced by aflatoxin B1 ~ |Wistar rats | > /%4 L ¥ £ 3 1785 #1
81. 10  |Angiomyolipoma Human L€ Fix
82. 10 Inverted papilloma of prostatic urethra Human q 2 ATH F I
84. 10 Nephrogenic adenoma Human B3 ¥z
86. 10 Multiple myeloma with systemic amyloidosis Human i ?I BARFEFIR
Squamous cell carcinoma of renal pelvis and . g
87. 10 calyces with extension to the ureter Human ¢ AR
88. 10  |Fibroepithelial polyp of the ureter Human T Fi
90. 10 |Clear cell sarcoma of kidney Human et FEIR
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Mammary gland adenocarcinoma, complex type ,

Sk L . %) %
9. 1 | with chondromucinous differentiation Dog FACERFS
1. Breast, left, modified radical mastectomy,
showing papillary carcinoma, invasive
94, 1 2. Nlp_ple, left, modlfleq radlgal mastectomy, Human B f T2 %g .
papillary carcinoma, invasive
3. Lymph node, axillary, left, lymphadenectomy,
palillary carcinoma, metaststic
95. 11 |Transmissible venereal tumor Dog v FERFE L
Malignant lymphoma, large cell type, oL B A TR
%. 1 |diffuse, B-cell phenotype Human 19) 1 B oy e
97. 11  |Carcinosarcomas Tiger R BRAEEY AT
98. 1 Muc_lnous carcinoma with intraductal Human Py %5 i
carcinoma
99 11 |Mammary gland adenocarcinoma, type B, with Mouse R 7F & 4
' pulmonary metastasis, BALB/cBYJ mouse R S
Malignant fibrous histiocytoma and o SR AR e
100. | 11 paraffinoma Human B ¥ ¥ g
102. | 11  |Pleomorphic adenoma (benign mixed tumor) Human ARERFEFI
103. | 13  |Atypica