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Special Lecture 1

(B8 -)

Human coronavirus infections — focus on the Middle East respiratory syndrome coronavirus
(MERS-CoV)

Yi-Chun Lo (% - 45), M.D.
Office of Preventive Medicine, Taiwan Centers for Disease Control

(BpEHFRF FEHDE)

Coronaviruses are enveloped RNA viruses from the Coronaviridae family and part of
the Coronavirinae subfamily. In animals the viruses infect the respiratory and gastrointestinal
systems as well as occasionally affecting the liver and the neurological systems. The human
coronaviruses mainly infect the upper respiratory and gastrointestinal tract. They often result in
upper respiratory tract infections in humans, causing mild illnesses usually of short lasting nature
with a rhinitis, cough, sore throat, as well as fever.

Occasionally, the viruses are able to cause more significant lower respiratory tract infections in
human with pneumonia; this is more likely in immunocompromised individuals, people with
cardiopulmonary illnesses, as well as the elderly and young children. Only very rarely do the human
viruses cause severe disease, like severe acute respiratory syndrome.

The five coronaviruses types which affect humans are alpha (229E and NL63), beta (OC43),
HKUI1 and SARS-CoV - although the latter is best considered an animal virus that has only rarely
infected humans.

In humans, the transmission of coronaviruses between an infected individual and others can
occur via respiratory secretions. This can happen either directly through droplets from coughing or
sneezing, or indirectly through touching contaminated objects or surfaces as well as close contact,
such as touching or shaking hands. There are currently no vaccines or specific treatments for the
coronaviruses.

The Middle East respiratory syndrome coronavirus (MERS-CoV) is a new beta virus strain of
an animal coronavirus that was first identified in Saudi Arabia in September 2012. This novel
coronavirus differs from the previously identified coronaviruses such as the SARS coronavirus
(SARS-CoV), which caused the 2003 SARS outbreaks.

There is still much to be investigated, but it is considered likely that this virus originated from

an animal source.
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Hui-Wen Chang (5 & %), D.V.M., PhD
The Graduate Institute of Molecular Comparative Pathobiology, School of Veterinary Medicine,

National Taiwan University
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The emergence of severe acute respiratory syndrome (SARS) in 2003 and Middle East
respiratory syndrome (MERS) in 2012 illustrates that coronaviruses (CoVs) may quiescently
emerge from possible animal reservoirs and can cause potentially fatal disease in humans, as
previously recognized for animals. Consequently the focus of this presentation will be on the
comparative pathogenesis of SARS and MERS CoV with those CoVs that cause enteric and
respiratory infections of various animal hosts. The second part of the talk will focus on evidences of
animal CoVs that alter tissue or host tropisms, or virulence by large deletions or point mutations in
the spike protein; or acquiring new genes via recombination among CoVs to generate new strains.
The spike protein is the major determinant of coronaviruses tropism. Modification of the spike that
alters cell and tissue tropism and, in some cases, in association with other viral and host factors,
leading to change of virus pathogenicity of CoVs highlights the capacity for viral evolution and the
need for surveillance. Furthermore, a systemic CoV infection of feline infectious peritonitis virus
(FIPV) in cats will also be shown and the pathogenesis of the disease will be discussed in the end of
the talk. The feline CoV infection model provides a frightening glimpse of the severity and potential
complications associated with a persistent CoVs in animals. The lessons from animal coronaviruses
suggest the importance of one health approach and multidisciplinary teams and combined efforts of

medical and veterinary scientists are essential in studying and controlling CoVs infections.
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CASE 1 HISTORY
Signalment:

An adult slaughtered dairy cattle.

Clinical History:
The mandible of the patient was swelling. The heart was condemned by a meat inspection

veterinarian during slaughter processing.

Gross Findings:

Around the heart, an iron nail was found in the pericardial cavity. The surface of the heart was
thickened and packed with lots of gray villus-like projections and adhesions. There were hundreds
of villi, which sized about 2.5%3 cm. The distribution of projections was covering the entire surface

of the heart. Both ventricles were hypertrophy.

Pictures:




Case Number: Gross show

CASE RESULTS

Histopathological Findings:

Pericardium was thickening. The hyperplastic fibrous connective tissue adhered to the
pericardium. The projections were composed with lots of fiber and fibrin, accompanied by
hemorrhage and aggregation of amounts of neutrophils. The myocardial cells were intact or mild

hypertrophy.

Diagnosis:
1. Traumatic pericarditis, severe, chronic progressive, diffuse, heart.

2. Hardware disease in a cattle

Discussion:

Traumatic pericarditis was caused by foreign bodies that penetrated the reticulum. This was
due to the cows’ inability to pick which was the food or the foreign matter when they were eating.
Therefore, this disease is a common gastrointestinal disease in adult cows.

The common foreign bodies are wires, nails, etc. Some research indicates that 16 % of the
1491 slaughtered cattle (including 94% of cows) had foreign bodies in the reticulum; of which 10%
appeared to have chronic lesions from piercing of the reticulum.

Traumatic pericarditis caused not only digestive disorders but also resulted in other diseases
which happened from the piercing of foreign bodies in different positions. If foreign bodies
penetrate the reticulum wall, it might lead to peritonitis. Penetration of the liver or spleen might
cause abscess. If the lung is penetrated, it may lead to pneumonia. Penetration of the heart could
cause traumatic pericarditis.

The first step of the treatment was removing the foreign bodies, such as administering
magnets or gastrotomy. Next, broad-spectrum antibiotics and anti-inflammatory drugs were

consecutively administered for 4-5 days.

Reference:

1. Braun U. Traumatic pericarditis in cattle: Clinical, radiographic and ultrasonographic findings.
Vet J 182: 176-86, 2009.

2. Zachary JF, and McGavin MD. Pathologic basis of veterinary disease. Elsevier Health
Sciences, 2013. 64"
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CASE HISTORY:

Signalment: 42-year-old man.

Clinical History:

A 42-year-old male patient came to the OPD (outpatient department) of Lotung Poh-Ai
Hospital with the chief complaint of sore throat for one month and had been treated as acute
tonsillitis for 2 weeks at LMD (local medical doctor). He had no history of tobacco smoking nor
betel nut chewing. He had no systemic disease as hypertension or diabetes mellitus. No fever nor
body weight loss. On physical examination, the patient’s tonsils were not swelling nor congested.
Fibroscope showed middle turbinate tumor and right nasopharyngeal tumor with necrosis and
ulceration. MRI (magnetic resonance imaging) study showed a mass measuring about 3.0 x 1.5 x
1.2 cm in the right nasopharynx with parapharyngeal extension. Biopsy at nasopharynx and
turbinate were performed.

Grossly, the specimens got from turbinate submitted consisted of 4 small tissue fragments
measuring up to 1.1 x 0.8 x 0.5 cm. The specimens got from nasopharynx submitted consisted of 8
small tissue fragments measuring up to 1.4 x 0.8 x 0.7 cm. They were grayish-brown color and soft

consistency.

Clinical Pathology:

BUN: 12 mg/dL (6-20 mg/dL), Creatinine: 0.8 mg/dL (0.7-1.3 mg/dL), Glucose: 92 mg/dL
(70-100 mg/dL), AST: 20 U/L (5-40 U/L), ALT: 14 U/L (5-40U/L), Na: 139 mmol/L (135-145
mmol/L), K: 4.3 mmol/L (3.5-5.1 mmol/L), CI: 101.2 mmol/L (96.0-110-0 mmol/L), RBC:
5.44x10°/uL (4.6-6.2x10%uL), Hb: 14.6 gm/dL (14.0-18.0 gm/dL), Het: 46.5 % (40-54%), Plt: 22.1
x10%dL (15-40 x10%/dL), WBC: 5000/uL (4500-11000/uL), Lymphocyte: 27.0% (20.0-45.0%),
Neutrophil: 65.2% (45.0-75.0%), Monocyte:16.3% (0.0-9.0%), Eosinophil: 1.1% (1.0-3.0%),
Basophil: 0.4% (0.0-1.0%).



Case Number: 448

CASE RESULT:

Histopathologic Findings:

The tissue fragments are partly covered by stratified squamous epithelium with areas of ulcer
with degeneration and necrosis containing necrotic debris and neutrophils. The underlying
submucosal tissue revealed lymphoproliferative process characterized by an extremely
polymorphous picture with largely consisted of a mixture of atypical large and small lymphoid cells,
along with plasma cells, histiocytes and occasional eosinophils. The large lymphoid cell component
was predominant. The large lymphoid cells had hyperchromatic nuclei. The lymphoid cells showed
a tendency to be angiocentric with focal areas of vascular destruction. Invasion of vascular walls

and occlusion of lumen by lymphoid cells with varying degrees of cytologic atypia were also noted.

Immunohistochemistry:

Sections of tissue specimen were subjected for immunohistochemical evaluation. On
immunohistochemical analysis, the tumor cells were positive for CD3, CD5, and CD56, and
negative for CD20, CD138, CD68, CD15, CD30, and CK.

The in situ hybridization for Epstein-Barr virus-encoded small RNA (EBER) showed positive.

Differential diagnosis:

1. Necrotizing inflammation.

2. Tuberculosis.

3. Non-Hodgkin’s lymphoma.

4. Hodgkin’s lymphoma.

5. Extranodal NK / T-cell lymphoma,

Diagnosis: EBV associated extranodal NK / T-cell lymphoma, nasal type.

Comments:

Nasal extranodal NK / T-cell lymphoma (NKTCL) is aggressive, locally destructive
midfacial necrotizing lesion characterized by extranodal involvement, particularly the
nasal/paranasal area and represent about 75% of all nasal lymphomas.

In the past, these lymphomas have been confused with a number of infectious, autoimmune,
or inflammatory designations, most of which we now know represent peripheral T-cell lymphomas
or angiocentric immunoproliferative lesions. These older terms include midline lethal granuloma,

polymorphic reticulosis and midline malignant reticulosis.

Different descriptive titles applied to proliferative, ulcerative and midline lesions
9



1897 McBride Ulceronecrotic proliferative lesions of the upper airways
1933 Stewart Lethal granulomatous ulceration of the nose

1939  Wegener Necrotizing granulomatous process of the mid face

1966 Eichel et al Polymorphic reticulosis

1967 Ah Moo Midline granuloma

1969 Weissfeld and Shosheim Lethal midline granuloma

1969 Kassel et al Midline malignant reticulosis

1978 Friedmann et al Lethal midline granuloma syndrome

1972 Leibow et al Lymphomatoid granulomatosis

1984 Jaffe Angiocentric immunoproliferative lesion

1992 Maxymiw et al Lymphoma presenting as a midfacial necrotizing agent
1992 Grange et al Centrofacial malignant granuloma

1994 Mishima et al, Weiss et al Nasal T-cell lymphoma.

In 1982 Ishii et al first recognized the presence of tumor cells expressing CD3 in this lesion
and termed this disease “nasal T-cell lymphoma”. Further characterization of this tumor revealed
angiocentric infiltration of tumor cells and the terminology of “angiocentric T-cell lymphoma” was
proposed. On November 11-14, 1994, a workshop on NK-cell lymphomas was held in Hong Kong.
At the meeting, tumor angiocentricity was not considered an absolute characteristic of nasal
NK-cell lymphomas, and similarities with non-nasal NK-cell lymphomas were confirmed.

Suzumiya et al. demonstrated that tumor cells of this nasal lymphoma express cytoplasmic
CD3 and CD56, but not T-cell receptors, suggesting their NK-cell origin. Thus, the nomenclature of
“nasal and nasal-type T/NK-cell lymphoma” was employed. In the WHO classification, the
extranodal origin of this lymphoma was emphasized, and the terminology “ENKL, nasal-type” was
adopted. The latest World Health Organization (WHO) classification recognizes 2 main categories
of NK cell-derived neoplasms, namely, aggressive NK cell leukemia and extranodal NKTCL, nasal
type.

Extranodal NKTCL is uncommon neoplasm in the United States, representing approximately
1.5% of all lymphomas. Whereas most of sinonasal lymphomas are diffuse large B-cell lymphomas
in Western population. Extranodal NKTCL is more common in Asia accounting for 9% of all
malignant lymphomas and 74% of lymphomas arising within nasal cavity and paranasal sinuses. A
higher incidence has also been reported in South American countries, especially Peru. In these areas,
extranodal NKTCL accounts for approximately 6.7-8.0% of all lymphomas.

Extranodal NKTCL are most common in the nasal cavity including nose, nasal passages and
paranasal sinuses, but other sites may include the skin, G-I tract, testis, kidney, upper respiratory
tract and rarely the eye/orbit. Involvement of the regional lymph nodes is unusual until the tumor
disseminates.

Natural killer (NK) cells are lymphoid cells that mediate lysis of tumor cells and bacteria- or
virus-infected cells and the production of immunomodulatory cytokines. Morphologically, mature
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NK cells are large granular lymphoid cells, which are characterized by the presence of pale
cytoplasm containing azurophilic granules. The bone marrow is the main site of development of NK
cells. Unlike T-cell large granular lymphocytes, they are negative for surface CD3 but
characteristically express cytoplasmic CD3 epsilon (¢) and CD56. Epstein-Barr virus (EBV) is
found in most cases of NK-cell leukemia/lymphoma, suggesting an oncogenic role.

Nasal extranodal NKTCL occurs in all age groups. However, it seems to occur more often in
people in their 50s and affects more men than women. Studies have shown a male to female ratio of
2:1to3:1.

The initial signs and symptoms of nasal extranodal NKTCL are often localized to the nasal
region and include nasal obstruction and chronic rhinorrhea. Nasal septal perforation has been
reported in 40% of cases. Pain may accompany the nasal symptoms. Late in the disease, people
with nasal extranodal NKTCL often develop a very serious condition where there is uncontrolled
activation of certain parts of the immune system (hemophagocytic syndrome). This condition
results in fever, hepatosplenomegaly, and pancytopenia.

Despite the malignant clinical course, histological diagnosis can be difficult because of

extensive tissue necrosis and multiple biopsies that are often required.
Histopathological examination of the lesion exhibits hypercellular picture, which is pleomorphic
with many large or immunoblast-like cells and relatively few small lymphocytes. The neoplastic
cells are small to medium in size with occasional large and anaplastic forms. The neoplastic cells
may be admixed with a polymorphic infiltrate of non-neoplastic inflammatory cells including small
lymphocytes, plasma cells, histiocytes, and eosinophils. A striking feature is the angiocentric
distribution of the tumor cells and angiodestruction, which may mimics vasculitis. Therefore, a
diagnosis of malignant lymphoma is frequently dependent on the identification of atypical lymphoid
cells amid an intense inflammatory, necrotic and degenerating cellular milieu. If atypical cells are
not apparent, the lesion may be idiopathic midline destructive disease, a localized, destructive
inflammatory process that is confined to the upper respiratory tract.

The immunophenotype of NK lymphoma cells is classically positive for CD2, CD56,

TIA-1 (T-cell intracellular antigen-1) and cytoplasmic CD3 epsilon (g). They are negative for
surface CD3. Unlike normal NK cells, the tumor cells are usually negative for CD7 and CD16.
Presence of EBV infection shown by in situ hybridization (ISH) for EBV-encoded early small RNA
(EBER) is a distinctive feature.

A standard staging system for estranodal NKTCL is lacking. As for other extranodal
lymphomas, the Ann-Arbor staging system, originally designed for Hodgkin’s lymphoma, is
unsatisfactory for extranodal NKTCL. It does not take into account the tumor size and the resultant
invasion to contiguous structures which may be an important prognostic determinant. A T-staging
system, originally designed for sinonasal B-cell lymphoma has been adopted to overcome this
problem by taking into account the extent of local tumor involvement. T1 denotes confinement to
the nasal cavity. T2 indicates extension to the maxillary antra, anterior ethmoid sinus or hard palate.
T3 indicates extension to posterior ethmoid sinus, sphenoidal sinus, orbit, superior alveolar bone,
cheeks, or superior buccinators space. T4 indicates involvement of the inferior alveolar bone,
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inferior buccinators space, infratemporal fossa, nasopharynx, or cranial fossa. Patients with T1/2
disease had shown a better clinical outcome than those with T3/4 disease.

Treatment of nasal extranodal NKTCL is generally external beam radiation therapy, often combined
with chemotherapy. Early stage disease, in particular for localized lesion in the nasal region, is
treated with chemotherapy and involved-field radiotherapy. On the other hand, multiagent
chemotherapy is the mainstay of treatment for advanced or disseminated disease. A stem cell
transplant may be offered to some people with extranodal NKTCL who relapse after initial
treatment.

Compared with other subtypes of lymphoma found in the head and neck region, NKTCL
carries a much higher mortality and responds less well to traditional chemotherapy and radiotherapy
regimens. Overall, median survival time is reported as 12.5 months. Survival time for patients who
present with a disseminated leukemic picture is reported to be less than 6 months. A complete
response to primary treatment is reported in 56% of patients. Overall, the 2-year survival rate is
45%, and the 2-year disease-free survival rate is reported at 31%.

A high level of circulating plasma EBV DNA has correlated with high tumor load, extensive
disease, poor response to treatment, and poor survival. The investigators suggested that circulating
EBV-DNA levels could serve both as a valuable biomarker of tumor load for accurate classification
of early-stage disease and as a prognostic factor.

In conclusion, nonspecific nasal symptoms often predate the appearance of mucosal ulceration
and tissue necrosis. The ambiguous nature of these symptoms can result in a delay in diagnosis.
Representative biopsy material and good interaction with the pathologist is important. It is now
generally accepted that a large number of biopsies must be performed to confirm the diagnosis of
nasal extranodal NKTCL. Nasal extranodal NKTCL is characterized by its polymorphic clinical
features, responsible for diagnostic difficulty and frequently delayed management. Histological
examination of biopsy specimens completed by immunohistochemistry and in situ hybridization for
EBV-encoded small RNA (EBER) is essential to establish the positive diagnosis.
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CASE HISTORY

Piglets under 1 week of age showed severe vomiting and watery yellowish diarrhea with
morbidity and mortality ranging from 80 to 100% and 90 to 100%, respectively, were submitted for
pathological diagnosis. The affected suckling pigs showed different degrees of weight loss and
dehydration.

Gross Finding:

When necropsy, gross lesions include distension of small intestine with yellowish fluid, thin

and transparent intestinal walls and the stomach was filled with curdle milk.
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Case Number: 449

CASE RESULT

Histopathological Finding:
Acute, diffuse, severe atrophic enteritis characterized by reduction in the villous height and
crypt depth ratio, villous blunting and fusion, and cell exofoliation on the tips of villous enterocytes

is noted in the jejunum and ileum sections.

Molecular Diagnosis:
RT-PCR: porcine epidemic diarrhea virus (PEDV) positive; porcine rotavirus and transmissible
gastroenteritis coronavirus (TGEV) negative

IHC: PEDV positive signals were detected in the enterocytes of villi.

Diagnosis:
Porcine epidemic diarrhea (PED)

Discussion:

The disease of PED first appeared in England and Belgium in 1970s, and the etiology agent,
PEDV, belongs to the order Nidovirales, genus Alphacoronacirus, family Coronaviridae (1, 2). It
consists of single-stranded positive-sense RNA genome of approximately 28 kb in size, which
encodes three nonstructural proteins and four major structural proteins: the spike (S) glycoprotein,
phosphorylated nucleocapsid (N) protein, membrane (M) glycoprotein, and envelope (E) protein.
The spike protein is majorly responsible for viral entry via interactions with specific host cell
receptors and for induction of neutralizing antibodies (3). The membrane and envelope are
associated with virus assembly via interacting with spike and nucleocapsid protein (4). The primary
role of nucleocapsid protein is to package viral genomic RNA into the virus particles (5).

PEDV is mainly transmitted via oral-fecal route, though aerosolized PEDV is also infectious
(6). The major transmission source of PEDV may be the diarrheal feces or vomitus. Other possible
virus carriers may be asymptomatic pigs or persons that carry contaminated fomites from farm to
farm (7). Besides horizontal transmission, potential route for vertical transmission of PEDV via sow
milk is also suggested (8, 9).

PEDV establishes it’s infection majorly in porcine villous enterocytes, which express the
cellular receptor, aminopeptidase N (APN; CDI13) (10) for PEDV. PEDV replicates in the
cytoplasm of villous epithelial cells in small intestine and sometimes in colon resulting in severe
villous atrophy and leading to malabsorptive diarrhea (11).

There are several viruses that can cause diarrhea in pigs with similar clinical signs and
pathologic features to PED. These viruses include porcine deltacoronavirus (PDCoV), transmissible
gastroenteritis virus (TGEV), and porcine rotavirus. Despite of different age tropism of these
viruses, these viral infections appear similar in clinical signs, replication site, gross lesions, and
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microscopic lesions. Therefore, a definitive diagnosis of PED majorly depends on molecular

diagnosis methods.

The recent global outbreaks of PED with the high mortality in neonatal piglets may be

contributed by several factors, including the mutation of the virus, the lacking of maternal

antibodies, and the slower turnover of enterocytes (5-7 days) of neonatal piglets (11, 12). It had
been demonstrated that currently available vaccines, CV777 and the attenuated PEDV DRI13

vaccines might not be able to protect against the infection and control disease progression from the

new PEDV variants. A new generation of PEDV vaccine is therefore urgently in need.
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CASE HISTORY

Signalment: 47 year-old female

Clinical History:

A 47-year-old female, with past history of (1) systemic lupus erythematosus (SLE) diagnosed at
33 y/o under prednisolone medication (2) Sjogren’s syndrome (3) left breast grade III infiltrating
ductal carcinoma (IDC), diagnosed at 46 y/o, with brain, pleura, and inguinal lymph node
metastases s/p chemotherapy and radiotherapy of brain, was admitted on 2011.01.30 due to
dyspnea.

Chest x-ray was arranged and showed bilateral increased infiltration with left pleural effusion.
Serial follow-up of chest x-ray during hospital shows the progression of increased infiltration with
reticulonodular pattern lesions formation on right lung field and pneumothorax of left lung.
Pneumonia was impressed and Tazocin and Amikin were prescribed. However, the symptoms
progressed and chest x-ray on 2011.02.08 shows bilateral white-out change and the vital sign of this

patient became unstable and downhill. Eventually, she was AAD.

Gross Finding:

On autopsy, the left lung was remarkable shrinkage compared to right lung due to compress by
pleural effusion. In addition, we found multiple small whitish lesions on the lung. Metastatic breast
cancer or pneumonia patch were considered; therefore, sections were taken. The abscesses of

bronchopneumonia were also noted grossly.
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Case Number: 450

CASE RESULT

Histopathologic Finding:

Microscopically, on low power view, the lung shows eosinophilic map-like areas of necrosis
without significant cellular reaction. The alveoli are filled with serofibrinous exudate and the septa
are destroyed and indistinct. On high power view, the necrotic areas show caseous necrosis with
fibrinous exudate, some epithelioid cells and Langerhan giant cell without significant lymphocytic
component. Foamy histiocytes aggregation is noted on the central area of necrosis. Acid-fast stain
reveals multiple bacilli within the macrophages. The liver also shows identical picture. Molecular
study showed Mycobacterium avium (+) finally.

Diagnosis:
Mycobacterium avium infection

Discussion:

Bacteria in the genus Mycobacterium are slender, aerobic rods that grow in straight or branching
chains. Mycobacteria have a unique waxy cell wall composed of unusual glycolipids and lipids
including mycolic acid, which makes them acid-fast, meaning they will retain stains even on
treatment with a mixture of acid and alcohol. They are weakly gram positive.

Mycobacterium avium and M. intracellulare are separate species, but the infections they cause
are so similar that they are simply referred to as M. avium complex (MAC). MAC is common in
soil, water, dust, and domestic animals (ubiquitous microorganisms in the environment). Clinically
significant infection with MAC is uncommon except among people with T-cell immunodeficiency
due to AIDS, and immunosuppression resulting from treatment for transplant rejection or
autoimmune diseases.

Patients are feverish (80%), with drenching night sweats (35%) and weight loss (25%).
Additional symptoms include fatigue, malaise, and anorexia. In patients with marked T-cell
immunodeficiency, MAC causes widely disseminated infections, and organisms proliferate
abundantly in many organs, including the lungs and gastrointestinal system. Organ-specific
symptoms and signs reflect the major sites of involvement including (1) bone marrow involvement:
anemia and neutropenia (2) lymphoreticular involvement: adenopathy or hepatosplenomegaly (3)
GI tract: diarrhea, abdominal pain, hepatomegaly, and elevations of liver enzymes (4) pulmonary
involvement: cough and lung infiltrates.

The susceptibility to NTM infection includes (1) Disseminated disease most commonly seen in
association with profound immunosuppression especially In HIV infected patients in which
dissemination does not typically occur unless the CD-4+ T-lymphocyte count is below 50/ul. (2)
Patient with structural lung disease, such as cystic fibrosis, chronic obstructive pulmonary disease
(COPD), silicosis, pneumoconiosis or prior TB infection. Nodular bronchiectasis is very strongly
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associated with NTM infections. (3) Lung transplantation (4) Interleukin-12 (IL-12) and

interferon-gamma (INF-y) are crucial elements of the host defense response to NTM. Defects in

these pathways increase susceptibility to NTM infections. (5) Increasing therapeutic use of tumor

necrosis factor-alpha (TNF-a) receptor antagonist drugs, especially in rheumatoid arthritis and other

connective tissue diseases, has been associated with a concomitant increase in NTM infections.

The following tables show variable radiological features of MAC pulmonary disease and

diagnostic criteria.

Table I. Radiologic Features of MAC Pulmonary Disease

Patients with

Table 3. Diagnostic Criteria for MAC Pulmonary
Disease

Study (n) Feature Feature, %
Christensen Upper lobe infiltrates, 92
etal’” (114)  apical/posterior
Cavitary lesions 88
Arelectasis/scarring 70
Adenopathy <5
Endobronchial spread 80
Pleural effusion 5
Woodring Linear shadows and 63
et al*® (40) nodules with/without
calcification
Consolidation 15
Upper lobe involvement, 87
apical/posterior
Mass-like densities 8
Cavitary lesions 18
Pleural effusions 15
Apical pleural thickening 30
Lymphadenopathy 5
Albelda Upper lobe disease 49
etal” (35 cavitary lesions 43
Solitary nodule 4
Pleural effusion 0
Adenopathy 0

Clinical criteria

a. Comparible signs/symptoms (cough, fatigue most com-
mon; fever, weight loss, hemoptysis, dyspnea may be
present, particularly in advanced disease) with docu-
mented deterioration in clinical status if an underlying
condition is present

b. Reasonable exclusion of other disease (eg, tuberculo-
sis, cancer, histoplasmosis) to explain condition, or
adequate treatment of other condition with increasing
signs and symptoms

Radiologic criteria
a. Any of the following chest radiograph abnormalities (if
baseline films are more than | year old, evidence of
progression should be present):

Infiltrates with or without nodules (persistent
= 2 months or progressive)

Cavitation
Modules alone (multiple)
b. Any of the following high-resolution CT scan abnor-
malities:
Multiple small nodules

Multifocal bronchiectasis with or without small lung
nodules

Bacteriologic criteria

a. At least 3 available sputum/bronchial wash samples

within | year

3 positive cultures with negative AFBE smears

OR
2 positive cultures and | positive AFB smear
OR

b. Single available bronchial wash and inabilicy to obtain

sputum samples
Positive culture with 2+, 3+, or 4+ growth
OR

Positive culture with a 2+, 3+, 4+ AFB smear

OR
c. Tissue biopsy

Any growth on bronchopulmonary tissue sample

Granuloma and/or AFB on lung biopsy with | or more
positive culture from sputum/bronchial wash

Any growth from usually sterile extrapulmonary site

The hallmark of MAC infections is abundant acid-fast bacilli within macrophages. There may be

a yellowish pigmentation to these organs secondary to the large number of organisms present in

swollen macrophages. Granulomas, lymphocytes, and tissue destruction are rare.



Newer macrolide drugs such as azithromycin and clarithromycin are central to drug therapy for
MAC lung infections. These agents demonstrate in vitro and clinical activity against MAC, and are
able to achieve penetration into phagocytes and tissue. It is imperative that these agents not be used
in isolation due to the substantial possibility of the development of resistance. Combination drug
therapy with a macrolide (azithromycin or clarithromycin), rifampin or rifabutin, and ethambutol
with or without an IV aminoglycoside are recommended. Therapy should be continued for at least
one year after conversion of sputum cultures from positive to negative, commonly exceeds 18
months or more.

Patient with systemic lupus erythematosus (SLE) is susceptible to non-tuberculous
mycobacterium (NTM) infection due to immunosuppression by medical agents. In a retrospective
cohort study, M.Y. Mok et al. showed 11 cases (prevalence 1.5%) of SLE infected with NTM and
39 patients (prevalence 5.4%) with Mycobacterium tuberculosis (MTB) infection. The duration of
SLE at infection is significant different, with mean 9.3 years in NTM and 3.7 years in MTB
respectively (p < 0.001). The dosage of prednisolone at infection (mg/day) is no difference (12.7 vs.
10.8), but the cumulative dose of prednisolone (g) at infection is significantly different with 25.82
vs. 11.58 in NTM and MTB individually (p = 0.01). MTB infection was found to occur earlier in
the clinical course of SLE than NTM infection. The different timing was likely to be related to the
different levels of immunosuppression. The longer duration of follow-up with the associated higher
cumulative dose of prednisolone in patients with NTM infections may suggest that these infections
occurred in more immunocompromised SLE patients than MTB infection. This is reminiscent of the
situation in HIV-infected patients where tuberculosis usually develops at an earlier stage than NTM
infections during the course of HIV infection. Only rarely has mortality been reported in NTM

infection in SLE patients. The factor predisposing SLE patients to infections is following:

Table 1. Factors predisposing SLE patients to infections

Breakdown of integument and mucosal barriers

Lymphocyte defects

e Lymphopenia

e Defective CD4 positive T cell proliferation and IL-2 production to antigenic and mitogenic stimulation
e Reduce cytotoxicity of CD8 positive T cells

Impaired effector cell response: Macrophage, Monocytes, Granulocyte
Hypocomplementemia

Impaired antigen-presenting function of monocytes and macrophages
Defective opsonization

Impaired neutrophil chemotaxis and phagocytosis

Defective natural killer cells

Low serum level of mannose-binding lectin (MBL)

Autosplenectomy and functional hyposplenia / asplenia
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CASE HISTORY:

Signalment: Advanced severe immunodeficiency mice (ASID), PAX-1, male, 6 - month-old

Clinical History:
Human exocrine pancreatic tumor cell line (AsPC-1 cells) was injected subcutaneously one
month before. The mouse of this case showed thin, moribund and wasting syndrome. Before death,

the mouse was euthanized by CO2 asphyxiation.
Gross Findings:

Subcutaneously enlarged mass (2 x 2 x 1 cm) was noted and submitted for histopathological

diagnosis.
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Case Number: 451

CASE RESULT:

Histopathologic Findings:

These tumor cells are chiefly well demarcated and encapsulated in the subcutaneous areas.
Tumor cells typically have moderate to abundant amounts of granular eosinophilic cytoplasm with
cellular pleomorphism and anaplasia. Losses of acinar architecture, glandular, trabecular or solid
growth pattern were also noted as well. Various proportions of large pleomorphic cells, or round
cells with perivascular pseudorosette appearance, one or two eccentrically located nucleoli are

present. Mitotic index were 5-10 HPF.

Differential Diagnosis:
1. Acinar cell neoplasms
2. Medulloblastomas

3. Pancreatoblastoma

4. Pancreatic ductal neoplasms

Diagnosis:
1. Mouse, subcutaneously mass — exocrine pancreatic adenocarcinoma, AsPC-1 cells, human

origin, heterotopical model.

Discussion:
Pancreatic cancer is one of the deadliest of all of the solid malignancies. The five-year survival

rate is only 4%. The American Cancer Society estimates that 37,170 Americans will be diagnosed
with pancreatic cancer in the year 2007 and 33,370 will die from it, making pancreatic cancer the
fourth leading cause of cancer death. In the United States, the age-adjusted incidence of pancreatic
cancer is higher in blacks (14.9 cases per 100,000) than in whites (11.1 cases per 100,000), and it is
higher in men (12.8 cases per 100,000) than in women (10.0 cases per 100,000)
(http://seer.cancer.qov/). Human pancreatic cancer is a disease of inherited (germ-line) and

somatic gene mutations. Pancreatic cancer runs in some families and a number of genes responsible
for this aggregation (BRCA2, BRCAL1, CDKN2A/p16, STK11/LKB1, DNA mismatch repair genes)
have been discovered. A genetic progression model of pancreatic cancer has been developed, which
incorporates genomic, transcriptomic, and proteomic abnormalities implicated in the development
of this malignancy. Specifically, alterations observed in the early (KRAS2 mutations, telomere
shortening), intermediate (p16/CDKN2A loss), and later (DPC4, TP53, and BRCA2 mutations)
stages of disease have been identified. A number of histologically distinct variants of pancreatic
cancer with distinct clinical features have been described, of which ductal adenocarcinoma is by far
the most common and most lethal subtype.

Pancreatic adenocarcinoma with exocrine acinar cell origin in mice and rats have duct-like
structures do not indicate an origin from pancreatic ducts like in human beings. Duct-like structures

accompanied by a dense fibrous stroma. Although hyperplasia of ducts may be seen in aged rats it is
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still questionable if true ductular neoplasia may occur in rats like in man (cystadenoma,
cystadenocarcinoma). In mice, no spontaneous ductal cell hyperplasia or neoplasia have been
described so far. Ductal phenotype may occur in transgenic mice (Kras oncogene) or under
experimental conditions (chemical, viral or dietary). However, it is recognized that pancreatic
neoplasms, particularly those neoplasms that arise in genetically engineered mouse models, can
show more than one direction of differentiation. Each component comprising >20% of the
neoplasm should be designated. Examples include mixed acinar-endocrine, ductalacinar,
ductal-endocrine, and ductal-endocrine-acinar carcinomas. If a minor (<20%) component of a
secondary line of differentiation is detected, the neoplasm should be classified based upon the
predominant line of differentiation. Pancreatoblastoma, a human neoplasm containing squamoid
nests and commonly exhibiting acinar, endocrine, and ductal differentiation, is also regarded as a
type of neoplasm with multiple lines of differentiation. Cystic papillary neoplasms should not be
confused with solid pseudopapillary neoplasms. Solid-pseudopapillary neoplasms have not been
reported in genetically engineered mouse models. In humans, solid-pseudopapillary neoplasms are
epithelial neoplasms composed of noncohesive cells that surround delicate blood vessels and form
solid masses with frequent cystic degeneration.

In this case, a few areas of tumor cells showed perivascular pseudorosette appearance. Rosettes
consist of a halo or spoke-wheel arrangement of cells surrounding a central core or hub. A
perivascular pseudorosette consist of spoke-wheel arrangement of cells with tapered cellular
processes radiates around a wall of a centrally placed vessel. Unfortunately, perivascular
pseudorosettes are also less specific in that they are also encountered in medulloblastomas, PNETs,
central neurocytomas, and less often in glioblastomas, and a rare pediatric tumor and
monomorphous pilomyxoid astrocytomas as well. A mucicarmine stain and a panel of
immunohistochemically staining included labeling for synaptophysin (DakoCytomation,
Copenhagen, Denmark; 1:100), cytokeratin 19 (DakoCytomation, 1:50), and chymotrypsin
(Biodesign International, Saco, ME; 1:100) will be helpful.

Tumor graft models (also known as patient-derived xenografts, or PDX) are based on the
transfer of primary tumors directly from the patient into an immunodeficient mouse. These models
established in a nonobese diabetic/severe combined immunodeficient (NOD/SCID) mouse or ASID
mice. This breed of mouse lacks natural killer cells and is considered more immunodeficient than a
nude mouse. Tumors can be engrafted heterotopically or orthotopically. Heterotopic PDX models
involve implanting tumors into the subcutaneous flank of a mouse. Orthotopic transplants are

considered to more accurately mimic the human tumors.
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CASE HISTORY:

Signalment: 48 year old male

Clinical history:

This 48-year-old man suffered from body weight loss since one month ago(decrease 8kg
within one month). One month prior to admission, he complained epigastric dull pain with fullness.
Besides, bloody stool, poor appetite, nausea and vomiting were also noted. He denied tarry stool,
change in bowel habit, pain radiation to back nor fever. Thus, he visited to our OPD, where PES
was done, which showed gastritis. Thus, conservative treatment was done. However, he came back
to our OPD because symptoms persisted and LLQ pain was noted. Thus, we arranged colonoscope,
which revealed ascending colon tumor and biopsy. CT was arranged, which showed cecum tumor
with peritoneal invasion and ascites. Under the impression of A-colon cancer, he was admitted to

our ward and received operation of laparoscopic right hemicolectomy

LAB data:
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Gross Findings:

The specimen submitted consists of a right hemicolectomy, including the terminal ileum (8.0
cm in length and 6.0 cm incircumferences), right side colon (12.0 cm in length and 5.0 cm in
circumferences) and the appendix (7.0 cm in length and 0.6 cm in diameter), fixed in formalin.
Grossly, the terminal ileum is thickened. The pericolonic fat is bulging and dirty in the cecal area.
On serial section, there is an irregular and ulcerative tumor with obstruction, measuring 8x3x1 cm
in size and located at the ileocecal valve extending to terminal ileum and cecum. The wall is filled
with tumor and necrotic ulcer and hemorrhage and serosa involvement. The tumor measures 8 cm to
the section margin and 2.5cm to CRM. The appendix reveals unremarkable.
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Case Number: 452

CASE RESULT:

Histopathological finding:

Microscopically, mucosal sites show extensive ulceration. The lymphomatous infiltrate is
diffuse and permeative. Mucosal glands become widely spaced. An angiocentric and
angiodestructive growth pattern is present, and fibrinoid changes can be seen in the blood vessels.
Coagulative necrosis and admixed apoptotic bodies and vascular occlusion are very common
findings. The cytological spectrum is very broad. Cells may be small, medium-sized, large or
anaplastic. The lymphoma is composed of medium-sized cells or a mixture of small and large cells.
The cells often have irregularly folded nuclei which can be elongated. The chromatin is granular,
except in the very large cells, which may have vesicular nuclei. Nucleoli are generally
inconspicuous or small. The cytoplasm is moderate in amount and often pale to clear. Mitotic
figures are easily found. The lymphoma can be accompainied by a heavy admixture of
inflammatory cells (small lymphocytes, plasma cells, histiocytes and eosinophils) or florid
pseudoepithelimatous hyperplasia of the overing epithelium. The regional lymph nodes and

omentum are also involved. The bone marrow is not involved

Immunohistochemistry:

These lymphoid cells are positive for CD3 and CD30 (focal),

but negative for CD20, CD79a, CD4, CDS, CD5, CD56, CD23 or cyclin D1.
EBER in situ hybridization is positive.

Granzyme B is positive.

Differential diagnosis:

Chronic active inflammatory disease

Poorly differentiated adenocarcinoma

Peripheral T-cell lymphoma

Angioimmunoblastic lymphoma

Anaplastic large cell lymphoma

T-cell-rich large B cell lymphoma

Enteropathy-associated intestinal T-cell lymphoma(EATL)

® Nk -

Extranodal NK/T-cell lymphoma, nasal type

Diagnosis:
1. Extranodal NK/T-cell lymphoma, nasal type

2. Regional lymph nodes and omentum are involved.

Discussion:
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1. Epidermiology: Nasal-type NK/T cell lymphoma is most common in Asia (eg, China, Japan,
Korea, Hong Kong) and in native populations of Central and South America (eg, Peru and
Mexico) , 5 to 10 percent of all non-Hodgkin lymphoma
It is a rare disorder in the United States, Europe, South Asia, the Middle East, and Africa. Median
age at presentation is 52 years; 2:1 male to female ratio

2. Pathogenesis: Poorly understood, but is related in part to infection of the tumor cells with
Epstein-Barr virus (EBV). The Epstein—Barr virus-encoded small RNAs (EBERs) are
small non-coding RNAs localized in the nucleus of human cells infected with Epstein—Barr
virus (EBV). EBER1 and EBER?2 are transcribed by the host's RNA polymerase III during latent
infection of EBV. EBER expression alone can induce tumors in severe combined
immunodificient mice.

3. Immunophenotype : The atypical cells in most cases express CD2, CD56, and cytoplasmic CD3,
but do not express surface CD3. Most cases express cytotoxic granule proteins such as granzyme
B, TIA-1, and perforin, and lack surface T cell receptor (TCR). Uncommon cases may express
CD4, CD8, and/or CD7.

4. Ann Arbor Stage:

Stage I : a single region, usually one lymph node and the surrounding area.

Stage II : two separate regions, an affected lymph node or organ and a second affected area, and
that both affected areas are confined to one side of the diaphragm

Stage III : spread to both sides of the diaphragm, including one organ or area near the lymph
nodes or the spleen.

Stage IV: indicates diffuse or disseminated involvement of one or more extralymphatic organs,
including any involvement of the liver, bone marrow, or nodular involvement of the

lungs

NCCN Guidelines Version 1.2016
Extranodal NK/T-Cell Lymphoma, nasal type

NK/T-CELL LYMPHOMA PROGNOSTIC INDEX?

ALL PATIENTS

Serum LDH > normal

B symptoms

Lymph nodes, N1 to N3, not M1
Ann Arbor Stage IV

Number of risk factors

Low 0
Low intermediate 1
High intermediate 2
High 3Jord
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5. NCCN guideline:
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How-To Access Comparative Pathology Virtual Slides
Hosted at the Web Library in NTU Vet Med Digital Pathology Lab
(F ERR BT e e P BT

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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VOB TR 6o B A - T A

TER RORLE §
F-XIFA LAV RBEFFHERVAE- TE
SR ollE & [, N , ,
?,} ﬁ:’ 4 /_j—"— (SN
47 |5 = | o B RoE E B
o I 1 M D FREY
| yxoma og BpEE
E e R
2. |1 Chordoma Ferret BpEEC o
3. |1 Ependymoblastoma Human ERELFIR
8. |2 Synovial sarcoma Pigeon BpEE
18. |3 Malignant lymphoma Human FRELEFR
: : Bl 73 ¥ 4
19. |3 Malignant lymphoma Wistar rat SRE T
24. 3 Metastatic thyroid carcinoma Human H AT F I
25. 3 Chordoma Human TS Nk L FIx
34. |4 Interstitial cell tumor Dog PR BEE T )
35. |4 Carcinoid tumor Human ERELFIR
36. |4 [Hepatic carcinoid Si kR H
. epatic carcinoi iamese cat BpEE
38. |6 Pheochromocytoma Ferret b EE o
39. |6 Extra adrenal pheochromocytoma Human TR I Lk L Fix
B3R A5
40. |6 Mammary gland fibroadenoma Rat SREET Y
41. 16 Fibroadenoma Human HEERFIR
Canine benign mixed type mammary gland |Pointer e - '
42. 16 tumor bitch FAERF A
43. |6 Phyllodes tumor Human o EARFIR
44. |6 Canine oral papilloma Dog cE A FRFEF
45. |6 Squamous cell papilloma Human PRFES IR
1. Lung: metastatic carcinoma associated
with cryptococcal infection.
47. |7 2. Liver: metastatic carcinoma. Human ZERF IR
3. Adrenal gland, right: carcinoma
(primary)
56. |8 Gastrointestinal stromal tumor Human o EARFIR
) . iRey
59. |8 Colonic adenocarcinoma Dog BpEE o
62. |8 Submucosal leiomyoma of stomach Human HirsfELFRR
1. Adenocarcinoma of sigmoid colon b oa ar T L g
o4. |8 2. Old schistosomiasis of rectum Human = Fg P
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71. |9 Myelolipoma Human et T Fix
) B 73 & b 4
72. |9 Reticulum cell sarcoma Mouse SREET
73. |9 Hepatocellular carcinoma Human FTEE Nk L F e
4 Hepatocellular carcinoma induced by |Wistar AR RFE
' aflatoxin B1 strainrats  |ZE 3 & 0 F5% AT
81. (10  |Angiomyolipoma Human RAEEFR
82. |10 Inverted papilloma of prostatic urethra Human H R F IR
84. |10  |Nephrogenic adenoma Human M3 Frx
26. |10 Multlple . myeloma  with  systemic Human 3 2 A B %g i
amyloidosis
Squamous cell carcinoma of renal pelvis "L J
87. 110 Jond calyces with extension to the ureter Human P AR
88. |10 Fibroepithelial polyp of the ureter Human AT Fix
90. |[10 Clear cell sarcoma of kidney Human e FE IR
Mammary gland adenocarcinoma, complex
93. |11 type , with chondromucinous |Dog cACFRFHE &
differentiation
1. Breast, left, modified radical
mastectomy, showing papillary
carcinoma, invasive
2. Nipple, left, modified radical
94. |11 mastectomy,  papillary  carcinoma, |Human BLEA %5 3
invasive
3.  Lymph node, axillary, Ileft,
lymphadenectomy, palillary carcinoma,
metaststic
95. |11 Transmissible venereal tumor Dog VB FEE S L
Malignant lymphoma, large cell type, 5L HL A R e
26. |11 diffuse, B-cell phenotype Human AR
97. |11 Carcinosarcomas Tiger cAEREPAEFT T
03 |11 Muqlnous carcinoma with intraductal Human g %g i
carcinoma
Mammary gland adenocarcinoma, type B, Bl 33 st 4
99. |11 with pulmonary metastasis, BALB/cBYJ |Mouse £ 5 L
7 E_; p 1, =N
mouse
100. 111 Malignant fibrous histiocytoma and Human ¢ R % FH
paraffinoma
102. 111 Pleomorphic adenoma (benign mixed Human A
tumor)
103. |13 Atypical central neurocytoma Human AT I VR & F e
: B 73 & b 4
104. {13 Cardiac schwannoma SD rat SREET
109. ({13 Desmoplastic infantile ganglioglioma Human BRFTIn
107. 113 1.Primary cerebral malignant lymphoma Human S g % i

2.Acquired immune deficiency syndrome
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111. |13 Schwannoma Human ZERFIR
14 13 o D E RN

: steosarcoma og BpEE
115. |14 [Mixed germ-cell stromal tumor, mixed | FREY

' sertoli cell and seminoma-like cell tumor g BHRFEEY

116. |14 Krukenberg’s Tumor Human oA R

117. 114 Primary }nsular carcinoid tumor arising Human S B e A % i
from cystic teratoma of ovary.

119. (14  [Polypoid adenomyoma Human ST EREFR

120. |14 Gonadal stromal tumor Human FEFIR

122. 14 Gestational choriocarcinoma Human Pt AERFR

123. |14 Ovarian granulosa cell tumor Horse PR BRF T L

129. |15 Kaposi’s sarcoma Human & féﬁ\-,f S

131. |15 Basal cell carcinoma (BCC) Human BLFA Fin

132. |15 Transmissible venereal tumor Dog % /%* FRFL &
Canine Glioblastoma Multiforme in -

137 |17 . Dog .
Cerebellopontine Angle BRI o I 3 T
Osteosarcoma associated with metallic AP

o ﬁ” ! v NN

143 |18 implants Dog SR o Fs g

144 |18 Radiation-induced osteogenic sarcoma Human FEARFEFIR

145 |18 Osteosarcoma, osteogenic Dog PR FRFT

. 7 rclaiEd ¥

146 |18 Pleomorphic rhabdomyosarcoma Human B B

147 |18 Papillary Mesothelioma of pericardium Leopard BRAF S FRFF &

148 |18 Cystic ameloblastoma Human e FEIR

149 |18  |Giant cell tumor of bone Canine “‘ B FRFTIx
Desmoplastic small round cell tumor US

150 |18 (DSRCT) Human Z /%Pﬁ e

152 |18 Hepatocellular carcinoma Human Bl F* Fix

158 |20 Hemangiopericytoma Human T+ ¥z

B FEE <

160 |20 Cardiac fibroma Human ¥ Fg ? ¥

fg g

166 |21 Nephroblastoma Rabbit EX LA

168 |21 Nephroblastoma Pig o bl o s
Nephroblastoma with rhabdomyoblastic o wE e g .

169 121 differentiation Human P AE? FF ek

172 |21 Spindle cell sarcoma Human BLFA Fin

174 |21 Juxtaglomerular cell tumor Human F7 ke s e A

B FEE

190 |27 Angiosarcoma Human ;; - gi 7

oL H oY T =

192 |27 Cardiac myxoma Human _%/ l i% éﬂ’?g P

194 |27 Kasabach-Merrit syndrome Human EAFIpR

195 |7 Metastagc hepatocellular carcinoma, Human 355k 'F§ e 7L f
right atrium

197 |27 Papillary fibroelastoma of aortic valve Human A7k F em
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198 (27 Extraplacental chorioangioma Human FEFrpes
i BEFEE
208 130 Grar.lulocytl.c sarcoma (Chloroma) of Human B f § g
uterine cervix RIEE
Primary non-Hodgkin’s lymphoma of W AERF R
210 130 bone, diffuse large B cell, right humerus Lymphoma VB
213 |30  |Lymphoma, multi-centric type Dog S AS
CD30 (Ki-1)-postitive anaplastic large cell e g "
214 |30 lymphoma (ALCL) Human AT PE Feph 724
215 (30 Lymphoma, mixed type Koala S FRFEF
N o . N _7‘ \ %)
217 130 Mucosal associated lymphqld tissue Cat % /? N g %’ipg g
(MALT) lymphoma, small intestine P ENbE
218 |31 Nasal type NK/T cell lymphoma Human BRFEAFRAP
Acquired immunodeficiency syndrome
222 |31 (AIDS)with disseminated Kaposi’s [Human R Fg EX Rl
sarcoma
F2iv H A3 5F
224 |32 Epithelioid sarcoma Human 1 %% ?IF”
]
Cutaneous B cell lymphoma , eyelid , A T e 1E 4l
226 (32 bilateral Human Fg e 24
s . ""‘*"‘,}L 5 }45 3l
227 |3y |Extramammary Paget’s disease (EMPD) of Human = i FAKE
the scrotum L
Skin, back, excision, CD30+diffuse large B 5 e % B
228 (32 cell lymphoma, Soft tissue, leg , side not [Human ! :‘; N .
o : TR f Fft»-'fﬁi L
stated, excision, vascular leiomyoma
Malignant melanoma, metastasis to CERLIPERR N Sy
231134 L ra-abdominal cavity Human FF Frpap
232 |34 Vaccine-associated rhabdomyosarcoma Cat il S 4 §J‘x§ B
1. Pleur?: fibrous p!aque 5z % R
233 (34 2. Lung: adenocarcinoma Human B 1o 2 8 A
3. Brain: metastatic adenocarcinoma 1 f A
1. Neurofibromatosis, type I
235 |34 2. Malignant peripheral nerve sheath tumor [Human LA i’?ﬁ‘% P 2L A
(MPNST)
239 |35 Glioblastoma multiforme Human BELF* Fin
240 |35 Pineoblastoma Xlstar Hdw X
241 |35 Chordoid meningioma Human B FopEf
Infiltrating lobular carcinoma of left breast
243 |35 with meningeal carcinomatosis and brain [Human R féﬁ\f BN ELY
metastasis
245 |35 Microcystic Meningioma. Human FEFrpes
Well-differentiated fetal adenocarcinoma .
Frk % - A FIx
247 136 without lymph node metastasis Human T bk Tf P
249 136 Adenocarcinoma of lung. Human AR Fin
. . Wiéﬁ*%%§%
252 |36 Renal cell carcinoma Canine SRE R
253 |36 Clear cell variant of squamous cell [Human B AEFEF L B
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carcinoma, lung

P e F B

256 |37 Metastatic adrenal cortical carcinoma Human FE FrpEf
Hashimoto’s thyroiditis with diffuse large R A S A N

258 37 B cell lymphoma and papillary carcinoma Human e ¥ op

262 |38 Medullar thyroid carcinoma Canine P CFRFT

264 (39 Merkel cell carcinoma Human BAEEF l‘m

266 (39 Cholangiocarcinoma Human FEFIRpE

268 (39 Sarcomatoid carcinoma of renal pelvis Human EERF IR }ff,

269 |39 Mammary Carcinoma Canine PR BREF T L

270 |39 Metastatic prostatic adenocarcinoma Human FE¥Frpes
Malignant canine peripheral nerve sheath . . s 3

271 |39 Umors Canine A §kﬁ 5 %

272 {39 Sarcomatoid carcinoma, lung Human *+ Fix
Vertebra,T12,laminectomy, metastatic 50U HL e SR g

273 140 denoid cystic carcinoma Human Vi ARyt

274 140 rhabdomyosarcoma Canine ERL St 4 LA &

275 140 Fetal rhabdomyosarcoma SD Rat PR FRES K

276 |40 Adenocarcinoma, metastatic, iris, eye Human BRFFF

277 140 Axillary lymph node metastasis from an Human %A Fs i
occult breast cancer

278 140 Hepatocellular carcinoma Human BESMIES 382

279 |40 Feline diffuse iris melanoma Faline PR BRF T L
Metastatic malignant melanoma in the - 0

280 140 brain and inguinal lymph node Human i A m\f FeJp L F:

281 41 Tonsil Angiosarcoma Human EAE T FIn

282 |41 Malignant mixed mullerian tumor Human 7?’5 T FropEf

283 |41 Renal cell tumor Rat voE s g BFT, K

284 (41  |Multiple Myeloma Human TEARF R }?3 B

285 |41 Myopericytoma Human kI VR L FIx
Extramedullary  plasmacytoma with . g6 : '

287 |41 amyloidosis Canine THCFRFE A

288 |42 Metastatic follicular carcinoma Human # Flp

289 |42 Prlmltlve neuroectodermal tumor (PNET), Human RCE % B T A
T-spine.

292 (42 |Hemangioendothelioma of bone Human CEARF BT
Malignant  tumor  with  perivascular

293 |42 epithelioid differentiation, favored [Human F50t %fﬁ‘%{% 3
malignant PEComa

297 |43 |Mucin-producing cholangiocarcinoma Human AEEAFIR

300 |43 Cutaneous epitheliotropic lymphoma Canine ;? 2 2 7 v

301 |43 Cholangiocarcinoma E?/Ei ;g P i £ 15

302 |43 Lymphoma Canine ig; i £ 1

303 (43 Solitary fibrous tumor Human i AR RFIR
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304 |43 Multiple sarcoma Canine REL LR
. : %ﬁ%m*bﬁ%ﬁ
306 |44 Malignant solitary fibrous tumor of pleura |Human s
\.» /t =
. . . -ﬁ//ﬁ;@@-gaﬁ;§ﬁ}b
307 |44 Ectopic thymic carcinoma Human BT
R . 344 H g B p
308 laa Medqllary carcinoma of the right lobe of Human 1) " AR Pﬁl‘ i
thyroid T2 AL
Thyroid carcinosarcoma with cartilage and .  BE a4
309 144 | sicoid formation Canine RFL LT
312 |44 Lymphocytic leukemia/lymphoma Koala L ?
S AR %‘? 3
i, 3 % T
313 |45 Neuroendocrine carcinoma of liver Human | ?I ™ % i .Pg Fex
u /tl _‘
314 |45 Parachordoma Human BAE T Fropp
Carcinoma expleomorphic adenoma, Tix#IFR
315 145 submandibular gland Human s T AL
C Rl P ol
316 45 Melanoma, tongue Canine ;i % ii i A i
C Rl P ol
317 |45 Renal cell carcinoma, papillary type Canine ; ¥ :g: ?j 5 i
323 lag Metastatic . papillary Serous|y, oo B E 4 %
cystadenocarcinoma, abdomen
324 |46 Malignant gastrointestinal stromal tumor Human TIiRPEFFR
329 47 Sclerosing stromal tumor Human it AERFR
330 |47 Pheochromocytoma Human TAEFATFIR
334 |48 Metastatlc infiltrating ductal carcinoma, Human 3 2 e A f K
liver
Adenoid cystic carcinoma, grade II, P T
335 48 Rt breast Human AKPEF f =3
336 |48 Mahgnant lymphoma, diffuse, large B-cell, Human st % I~
right neck
CI IR P o
337 |48 Pulmonary carcinoma, multicentric Dog ;i 5 ii i 5 i
- : CIIRARR i
338 |48 Mahgnar}t melanoma, multiple organs Rabbit ﬂ . g
metastasis BFEFIx
340 149 Mucmous—.producmg urothelial-type Human X0 HEE %g i
adenocarcinoma of prostate
342 |49 Plexiform fibromyxoma Human 350 EE‘%:% F
343 |49  [Malignant epithelioid trophoblastic tumor ~ |Human AREMRTLEFIR
344 |49 Epithelioid sarcoma Human HATH I
346 |49 Transmissible venereal tumor Dog ?‘% i ;f% i
TARALFTFIx
347 |50 Ewing's sarcoma (PNET/ES tumor) Human LFEAS .Pg

5
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Malignant peripheral nerve sheath tumor,

27 5F fo s 19 AL
348 |50 epithelioid type Human ﬁ'\ﬁr-rf f /ﬁa 2 4
5 sp 3 LB g
349 |50 Low grade fibromyxoid sarcoma Human rf «frFf i % i};i 5
H ——
351 |50 Orbital embryonal rhabdomyosarcoma Dog ((;’;1; gngirslty, Japan
354 |50 Granular cell tumor Dog ?\% i /j% i
Malignant neoplasm of unknown origin, IR St - 3
356 150 cerebrum Dog BRF¥EFLELF IR
357 |51 Small cell Carcinoma, Urinary bladder Human TAEATFR
: B . ] 3 zp 4 4 By
364 |51 Perivascular ‘eplthehOld gell tumor, in favor Human % f EE S E |
of lymphangiomyomatosi ek & FlupE
x S - == 5) ;\,D
365 |52 Angiosarcoma, skin (mastectomy) Human }}ia;f‘:ljj% N ?5 f
Bk R R B
366 |52 Rhabdomyoma (Purkinjeoma), heart Swine ; . :L'r?\m P
e "
SR N L
368 |52 Langerhans cell sarcoma, lung Human f frFf i ¥ i}gg 5
o . . B AL fH s F B
369 |52 Bil tad 1 Camel ,
iliary cystadenocarcinoma, liver ame B4 T P
371 |52 Malignant melanoma, nasal cavity Human BAE T Fropp
: : TARHEFFIR
373 |53 Malignant giant cell tumor of tendon sheath |Human e L
. . . ... |Golden PR FRFREL
376 |53 Malignant mesothelioma of tunica vaginalis hamster e
Perivascular  Epithelioid Cell ~ Tumor i1 i%%"?i% 3
37753 (PEComa) of the uterus Human Jp L3N
378 |53 Medullary carcinoma Human BREFE < FpIE
Mantle cell lymphoma involving ascending
colon, cecum, ileum, appendix and regional PR or
389 155 lymph nodes with hemorrhagic necrosis Human nE Pﬁ Pt
in the colon and leukemic change.
390 |55 [Pulmonary Squamous Cells Carcinoma of a| Wz EAf T
Canine 8 Y HE Fropmy
Squamous cell carcinoma, 5 5E paop TR .
391 155 lymphoepithelioma-like type Human ? PE T PE ]‘m.}}?aif!lﬁ
Malignant peripheral nerve sheath tumor g o x 2
393 155 (MPNST), subcutis, canine. Dog FAERFR S
. — TLFE L HFE
394 |55 Des.moplastlc' malignant melanoma (mimic Human o B T3 %g i
malignant peripheral nerve sheath tumor) '
B
397 |56 Atypical meningioma Human v EFlpEp
401 |57 Lymph nodes, excision - Hodgkin's|Human TAEFATFRR
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lymphoma, mixed cellularity

1. Leukemia, nonlymphoid, granulocytic,
involving bone marrow, spleen, liver,

heart, lungs, lymph nodes, kidney,
402 |57 hardian gland, duodenum and pancreas. |Mouse B 7R &b 4 ¢ s
2. Pinworm infestation, moderate, large
intestines.
3. Fibrosis, focal, myocardium.
- i i 2, AiE L FIa T
403 |57 Non se.cretory . mqltlple myeloma  with Human ' fifi = Sl
systemic amyloidosis RN L
1. Hepatocellular adenocarcinoma,
multifocal, severe, liver
2. Herporrhage, moderate, acute, body DRI LY %5 }}%
404 |57 cavity Goose 4 e BT e
3. Bumble foot, focal, mild, chronic, food - 1
pad
4. cyst and atherosclerosis, chronic, testis
406 (57 Castleman’s disease Human EAE T Fin
407 |58 Hepqtmd. adenocarcinoma of colon with Human %A E % B
multiple liver metastases
. . Rz @18 %"\%5 T
408 |58 Cardiac and pulmonary melanoma Pig 4 g g
Double Tumors:
(1) small c'el’l carcinoma of ll'mg ' A g A L %5 T
409 |58 (2) Hodgkin’s lymphoma, mixed cellularity |Human U
) B Fopap
ype.
Acrokeratosis paraneoplastica
410 |58 Von Hippel-Lindau disease Human + 3 FlIopEn
: : : DR S 4
411 |58 Multipl 1 T ,
ultiple neoplasia iger B KT g
. . TLFE R
412 |58 Hepatocellular carcinoma and multiple Human /F% g E %5 i
myeloma '
Bz
: ; : PO L L SR 1 4
413 |59 |[PEN plus AAF carcinogens induced hepatic Rat ° 5 § FREL
tumor in male rats FEFET AT
2 p ¥ BN ()
417 |59 Alveolar soft part sarcoma Human f —fr'?f i 5 i}gg 5
413 160 Semmoma associated with supernumerary Human B E % i
testicles
422 161 Retinoblastoma in a baby girl Human Vit AERFR
- TR
Colloid goiter in a female Radiated tortoise ) i ? . 7 %kf i
423 161 A hel i Tortoise Fos + 3t fp e 2
(Astrochelys radiata) P
424 161 Lymphoepithelial carcinoma in a women  |Human BARC Fln
425 161 Histiocytic sarcoma in a SJL/J mouse mouse - L
13 6 Maligant lymphoma, diffuse large B-cell Human WA FFRF R R

(DLBCL) in a women

o e 71
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Immune reconstitution inflammatory syndrome

A A

429 162 . ‘ . Human LA 5’3?»%5 F
(IRIS)-associated Kaposi’s sarcoma in a man
430 162 Mammary a‘denocarcinoma, tubular form in Cat cl & f gk%ﬁ LA
a female feline rEPY T
Rhabdomyosarcoma, retroperitoneal cavit i
33 |62 |, Y P ¥ Mouse (BRI mbpd o
in a female mouse
434 6 Malignal‘lt Pheochromocytoma with pleural Human x4 f'i( FEE "«i%ﬁ 3
metastasis in a man VR
136 |63 Prim‘ary r‘lon-Hodgkins lymphoma of Human e jb Bl 48 %5 e Jp 12
terminal ileum L
CRCERFLER
438 |63  |Ectopic thyroid gland tumor Beagle o =+ Tt g 4
PR
Hepatocellular cell carcinoma T AHFEETFR
440 |63 | PUOCTTHEATCE Human LR A PR
Squamous cell carcinoma vOEEE G ChE
442 |64  |Large B cell lymphoma in a man Human BAECFln
r' /? % gj‘?g “E’ '/“fl‘- %-a
444 |64 Olfactory neuroblastoma in a female cat Cat [EAR I 3‘&:}]% b
Sk Lk R
R A FF S F Fepid
445 |64 Oligodendroglioma in a man Human :%; i i
= TR
447 164 Ameloblastoma of mandible in a man Human . jf :E P PE P
r HVE‘%F‘ sF 7fi
;]j. 6. |1 Tuberculosis Monkey R a4 ?i%? Bk
7. |1 Tuberculosis Human B RTH FIx
12. |2 H. pylori-induced gastritis Human oAt REY
13. 2 Pseudomembranous colitis Human BATH F e
26. |3 Swine salmonellosis Pig 2 AS
27. |3 Vegetative valvular endocarditis Pig cHERPLEFAT T
28. |4 Nocardiosis Human R AT Fin
) B RTE B
29. 4 Nocardiosis Largemouth | % a‘\ R i 7 P
bass #7097
32. |4 Actinomycosis Human cEE2ERFIR
33. 4 Tuberculosis Human o GF 4 L
F" /I 4
53 |7 Intracav1ta}”y aspergilloma and cavitary Human Fs i
tuberculosis, lung.
Fibrocalcified pulmonary TB, left Apex.
54. |7 Mixed actinomycosis and aspergillosis |Human TriALLFR
lung infection with abscess DM, NIDDM.
58. |7 Tuberculous enteritis with perforation Human B R p§ =3
61. |8 Spirochetosis Goose ﬂ LELBEBRFH
63. |8 Proliferative enteritis (Lawsonia Porcine L Fk 73 B R
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3 g

intracellularis infection) e i
68. |9 Liver abscess (Klebsillae pneumoniae) Human e FEIR
Xanthogranulomatous inflammation with
77. |10 nephrolithiasis, kidney, right. Human BLER i
Ureteral stone, right.
79. |10  |[Emphysematous pyelonephritis Human i AERFIR
Severe visceral gout due to kidney
89. |10  |damaged Goose PR HRFR
Infectious serositis
A L QYA
108. {13 Listeric encephalitis Lamb * o o 7 &
e
113. |13 Tuberculous meningitis Human ELF*Fix
134. |16 Swine salmonellosis with meningitis Swine PR BRFT )
Meningoencephalitis, fibrinopurulent and
135. 116 lymphocytic, diffuse, subacute, moderate, Swine B 73 b 4
' cerebrum, cerebellum and brain stem, R
caused by Streptococcus spp. infection
B4 BL RS B
140 |17 Coliform septicemia of newborn calf Calf ; . :L'r T A
e "
Porcine polyserositis and arthritis . 4
B RE B
161 120 ( Glasser’s disease ) Pig g §k-P§ T
Mycotic aneurysm of jejunal artery B OATE 1 1 gl
162120 secondary to infective endocarditis Human B IR
170 |21 Chronic nephritis caused by Leptospira spp |Pig PR BRFTIR
173 (21  |Ureteropyelitis and cystitis Pig PRI E R ES P
254 136 [Pulmonary actinomycosis. Human FEFrpef
240 A R~3r 5F pn
259 (37 Tuberculous peritonitis Human é Zli‘% fﬂf F
BIs
260 (38  |Septicemic salmonellosis Piglet BB FBRF K
261 |38 Leptospirosis Human BAF op
267 |39  |Mycobacteriosis Soft turtles |5 L 14 < FHF i
. : Formosa |* #* R F KLY
290 |42 Staphylococcus spp. infection Macaque = 7 =
291 |42 Leptospirosis Dog cE A FRFEF
296 (43  |Leptospirosis Human FEAERF IR
305 |43 Cryptococcus and Tuberculosis Human PAE R AF R
319 |46 Placentitis, Coxiella burnetii Goat o R PR AT
F f{f’} 5 b 2N
321 |46 Pneumonia, Buirkholderia pseudomallei  |Goat ; . :L'r T A
e
339 |48  |Mycoplasmosis Rat R 7G4 ¢ o
352 |50 Chromobacterium violaceum Septicemia Gibbon Bogor . Agncultgral
University, Indonesia
: . IR S 3
353 |50 Salmonellosis Pig s
367 |52 Melioidosis (Burkholderia pseudomallei), Human i 5’3*&\%5 i

lung
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Suppurative bronchopneumonia (Bordetellae

) A
370 |52 |trematum) with Trichosomoides crassicauda|Rat Ez; 21 %
infestation By Fie
374 |53 Pulmonary coccidiodomycosis Human AT RFR
. . Macaca IR S . 4
375 |53 Paratuberculosis in Macaca cyclopis cyclopis %’i %g 21
Bovine Johne’s disease (BID)  or| . . L 5 ?\m P
37953 paratuberculosis of cattle Dairy cow Ff P
l, 3 5% p: T
380 |53 NTB, Mycobacterium abscessus Human L ?i B 7 ﬁ” =
B F fﬁ? 24
. . Rz ELpH g
382 |54 Lept P
eptospirosis ig T
384 |54 Neisseria Infected Pneumonitis Cat voE s g BFT, K
TEE I EAEL S
385 |54 Mycobacteria avian complex dacryocyctitis |{Human l‘
. . . B [
387 |54  |Swine Erysipelas Pig er R RS A e
. . .y X :_ v _&‘3 Y )-‘\i .
396 |s¢  |Suppurative  meningitis  caused by Pig Y =’ ;ﬁ % ¥
Streptococcus spp in pigs w4 «fﬂ BT
ok 7
399 |56 Listeric encephalitis in dairy goats Goat ELF h R T A il ie
- ‘ i 22" ST = &
435 |63 Tuberculosis Human ; LhEBMFE %
. L N . CEEERE TS
438 |63 Porcine proliferative enteritis (PPE) Pig T4 g st
. . ) . ) Rz 25 §J‘a%5 T
446 |64 Actinomycosis (lumpy jaw) in a dairy cattle |Cattle 4 g g e
:}5 21. |3 Newcastle disease Chicken c A ERFH 4
22. |3 Herpesvirus infection Goldfish A FRFEF
Demyelinating canine distemper I N S
3014 encephalitis Dog AR RPEFYT
. ) Malayan “ s r '
31. |4 Adenovirus infection <un bears il S 4 §kﬁ Bk
Bl WU A T 1
50. |7 Porcine cytomegalovirus infection Piglet ’;i i?\m =
Bl
i _tracheiti i R = Bk B BB
55 |7 Infectious laryngo-tracheitis (Herpesvirus | . & IF K P P By
infection) L
69. 9 Pseudorabies (Herpesvirus infection) Pig ‘_3 ;'%* BREAEF LT
78. (10 Marek’s disease in native chicken Chicken I‘ Ny %4 ?\m (ke
/F'
92. |11 Foot- and- mouth disease (FMD) Pig F Ny A ?\m (ke
/r'
. B R ﬁi#ﬁ < g
101. |11 Swine pox Pi .
P 8 BEY
110. |13 Pseduorabies Piglet Rz BAfpHErF
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112. |13 Avian encephalomyelitis Chicken Rz &g
B E& o KB 7h
128. |15 Contagious pustular dermatitis Goat AT ST -
B P ip AT
130. |15 Fowl pox and Marek’s discase Chicken VB FRF T L
TEKEMREL S
133. |16 Japanese encephalitis Human ;& TR v Pg
136 (17 Viral encephalitis, polymavirus infection Lo * Bl
p s p y ry ﬁ”#’;' %g g v N
1. Aspergillus spp. encephalitis and
myocarditis sk CTF 4
138 117 2.  Demyelinating canine  distemper Dog FAE ¥ F A
encephalitis
153 |19 Enterovirus 71 infection Human i AEERFIR
African L ) i
=3 ;3'D = 43l
154 |19 Ebola virus infection Green f ;;E g] ;\j ?-‘i d
monkey f 3 ®RD
. Longhorn “ b g '
155 |19 Rabies Steer cACERFE
. . BAfHF
163 |20 Parvoviral myocarditis Goose .
Y BEF
199 |28 SARS Human et FlapEf
200 |28  |TGE virus swine AR ET T T
201 |28 Feline infectious peritonitis(FIP) Feline A FRFEF
209 |30  |Chicken Infectious Anemia (CIA) Layer B LB s T
1. Lymph node:Lymphdenitis, with
lymphocytic depletion and
intrahistiocytic basophilic cytoplasmic
219 |31 inclusion bodies. Etiology consistent Pig R Bl SFr O ey
with Porcine Circovirus (PCV)infection.
2. Lung: Bronchointerstitial pneumonia,
moderate, lymphoplasmacytic, subacute.
T H oY T =
220 |31 Cytomegalovirus colitis Human 1 %% éﬁ?ﬁ P
BRE
Canine distemper virus : B 73 b 4
221 31 Canine adenovirus type 11 co-infection Canine R
1. Skin, mucocutaneous junction (lip):
Cheilitis, subacute, diffuse, sever, with
epidermal pustules, ballooning
degeneration, proliferation, and
eosinophilic intracytoplasmic inclusion
bodies, Saanen goat. £ 1 4 —
s 2 EhH 3L ea S Al
223 132 2. Haired skin: Dermatitis, proliferative, Goat SRER A A
lymphoplasmacytic, subacute, diffuse,
sever, with marked epidermal pustules,
ballooning degeneration, acanthosis,
hyperkeratosis, and eosinophilic
intracytoplasmic inclusion bodies.
238 |35 Hydranencephaly Cattle Rz BEApHE~F
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Porcine Cytomegalovirus (PCMV)

BFF X
RSN S AN 4

248 |36 infection Swine BFF
Porcine respiratory disease complex
(PRDC) and polyserositis, caused by
co-infection with pseudorabies (PR) virus, . P
250 136 porcine circovirus type 2 (PCV 2), porcine Swine LR TS AR 17
reproductive and respiratory syndrome
(PRRS) virus and Salmonella typhimurium.
v L . . R S8~ F
2 255 (37 Vaccine-induced canine distemper gray foxes RES
265 |39 Bronchointerstitial pneumonia Swine TR Ty
(PCV II infection) T f "
295 (42 Feline infectious peritonitis (FIP) Cat PO BB I AT
Canine distemper virus infection combined @ A e g
362 151 pulmonary dirofilariasis Dog PR A
381 |54 Polyomavirus infection of urinary tract Human ’i’a é\ ]‘9‘ ¥ I
T . . : KA F
405 |57 Porcine circovirus-associated lymphadenitis |[Swine , .
ymp %%ﬁ?%h%ﬁﬁ
L . R ERFTEF AT
414 |59 Rabies virus infection Human ?i_\ 5 1 ;5 =
cAF
o L BFL XTI
415 (59 Canine distemper virus infection Dog BT B #
BT A7
. o %ﬁ%%?b§V%
420 |60 Respiratory syncytial virus infection Human P L
o . CEEE R T
421 |60 Porcine epidemic diarrhea (PED) Piglet 4 g g e
§ 23. 3 Chromomycosis Human PR s
Lung: metastatic carcinoma associated
47 |7 W}th cryptococc;al mfgctlon. Human CEREE
Liver: metastatic carcinoma.
Adrenal gland, right: carcinoma (primary)
. . Wild “ s % 3
48. |7 Adiaspiromycosis rodents e f’f' g BF gk
3
52. |7 Aspergillosis Goslings F Ny i ?\m A
/\:"
53 |7 Intracav1ta}‘y aspergilloma and cavitary Human A % i
tuberculosis, lung.
Fibrocalcified pulmonary TB, left Apex.
54. |7 Mixed actinomycosis and aspergillosis [Human HTriRELFR
lung infection with abscess DM, NIDDM.
Mucormycosis LhgrEMTEF
105113 Diabetes mellitus Human Pm
127. |15  |Eumycotic mycetoma Human TEARERFEF
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1. Aspergillus spp. encephalitis and
myocarditis “ gk . % %
138171y Demyelinating  canine  distemper Dog FACERFES
encephalitis
.. 1298 |43 Systemic Candidiasis Tortoise PR FRFETIR
% AEEL L
7 [318 |45 Alfatoxicosis in dogs Canine §J‘a%?:3 L /# £ 15
322 |46  |Allergic fungal sinusitis Human A EF
326 |46 Meningoencephalitis, Aspergillus flavus Cat ;2%?; i i% i
331 |47  |Histoplasmosis Human CEARFIRRE
332 (47 Pulmonary Blastomycosis Rat PR FRFTIR
355 |50 E halit i Rabbit Hs R
ncephalitozoonosis abbi RS
356 150 Eosmf)phlhc. granuloma  with  fungal Cat IR 3 f’f’ = %
infection, Skin BRF¥EFLEEF R
386 |54 Dermatophytic pseudomycetoma Cat o gl o iy
et Cr . CEEEEE YL
ystemic ryptococcus neoformans U o g0 4 b S T
395 156 infection in a Golden Retriever Dog i,:n PR T EFL
F RF b b R 2
441 |63 Protothecosis Dog 7 }?‘ %E 32
ﬁj i = NN
% 114. |2 Dirofilariasis Dog oY RS FL ARk
4 o7
£
15. |2 Pulmonary dirofilariasis Human A EARF IR
20. |3 Sparganosis Human oA EARF IR
FRe b HFE
46. |7 Feline dirofilariasis Cat N B 8 5 Fg 7
49. |7 Echinococcosis Human i EARFIR
60. |8 Intestinal capillariasis Human o B FIR
Adenocarcinoma of sigmoid colon e w6 e
64. 3 Old schistosomiasis of rectum Human o= .Fg P
66. |8 Echinococcosis Chapman’s | - 6+ s LA A
zebra
67. |9 Hepatic ascariasis and cholelithiasis Human i AR RFIR
Parasitic meningoencephalitis, caused by s X ok g e
106. 113 Toxocara canis larvae migration Dog PRR ey
TEKEMREL S
139 |17 Disseminated strongyloidiasis Human ;& TR v ?5
Eosinophilic ~ meningitis  caused by At EARF IR
14117 Angiostrongylus cantonensis Human VBN
Formosan
. . . _ c{ E}J\ . %) -
156 |19 Parastrongylus cantonensis infection gem-faced RAERFEI
civet
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Capillaria hepatica, AR ¥4 R ¢
157 119 Angiostongylus cantonensis Norway Rat B EES I P EkT
202 (29 Colnorchiasis Human BREFERFRAF I
203 (29 Trichuriasis Human i AERF I
% |204 |29  |Psoroptes cuniculi infection (Ear mite) Rabbit BEEYZ P RE%T
24 1205 |29 Pulmonary dirofilariasis Human friZivhk? ~ Flx
£ [206 |29 Capillaries philippinesis Human feiZiok? « Fix
i B AT LS
207 |29 Adenocarcinoma with schistosomiasis Human ;& ThEE : Fg
. _ . . - AN A _'a ] ﬁ% 4 ;” %{l ;J— i
186 |41  |Etiology- consistent with Spironucleus |o . & %ﬁ b R
(Hexamita) muris e
327 |46 |Dermatitis, mange infestation Serow PR FRFTIR
328 |46 Trichosomoides crassicauda, urinary bladder |Rat RirF e d o
Canine distemper virus infection combined o .
362 51 pulmonary dirofilariasis Dog BRSS! AT
Suppurative bronchopneumonia (Bordetellae R T
370 |52 |trematum) with Trichosomoides crassicauda Rat )_‘; 5 P/*‘
infestation By F e
; R > A A fLH X A4
416 (59 Toxoplasmosis in a finless porpoise Iljz)?:)eosisse ? % ; ¥ ]‘i/;i - 75 ¥
. . o ) ﬂﬁ**?}§k§:}ﬁaiﬂ’—_i
63 Liver milk spots in pig Pig e
2 4. |1 Cryptosporidiosis Goat cEARBRPEFAL AT
S
.. Lemur bk ¥ ob sl -
15. |2 Amoebiasis fulvus cAEREPAEFT T
16. |2 Toxoplasmosis Squirrel AR BHREFT T
: B L BE T
17. |2 Toxoplasmosis Pi .,
p & BFF
51. |7 Pneumocystis carinii pneumonia Human oA R s
57. |8 Cecal coccidiosis Chicken VB FRF T L
65. |8 Cryptosporidiosis Carprine cEAEREPLEFT T
211 130 Avian malaria, African black-footed Avian 1A PR T 0
penguin
: IR S . 4
242 |35 Neosporosis Cow .
P L
F2iu H A3 5
263 |38 Intestinal amebiasis Human e é% %:FH
BEF
320 |46 Cutaneous leishmaniasis Human BRERTEFIR
325 |46 Myocarditis/encephalitis, Toxoplasma gondii|Wallaby #E ;f L
’ BRFEFLLF IR
[E S N g =3
443 165 Brain toxoplasmosis in a man Human ;w jj = v Pg Fe
=~ 9 2 Necrotizing inflammation due to scrub Human i, 34 7 5’?‘1‘\%3 o T A
2, typhus
=% 251 |36 Scrub typhus with diffuse alveolar damage |Human g B A Pegp LA
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1] in bilateral lungs.
. . . . . o, . . él, & :‘l{g ;1—. b ) :.D
216 130 Cytophaglc hlstlocytlc. panniculitis with Human | %I & = f Fe T
terminal hemophagocytic syndrome L
)-8 359 |5)  |Fosinophilic  granuloma — with  fungal| . . IR P S 4
i3 infection, Skin RFLEFR
iculiti i i Bk L X T B
360 |51 Septa N panniculitis ~ with  lymphocytic Human ; = Fg E P
vasculitis *
H . ,
T 9. |2 Perinephric pseudocyst Cat i - 4 BFF
10. |2 Choledochocyst Human £ A %A %5 Fx
11. |2 Bile duct ligation Rat VB FRF T L
37. |4 Myositis ossificans Human e FEIm
75. |9 Acute yellow phosphorus intoxication Rabbits S
Polycystic kidney bilateral and renal *REX
76. |10 failure Cat B FHE
Glomerular sclerosis and hyalinosis, B FFk & A
80. |10 segmental, focal, chronic, moderate SHR rat ElE A SR iy
Benign hypertension P
B 73 &b 4
83. |10 Phagolysosome-overload nephropathy SD rats BRI
85. |10 |Renal amyloidosis Dog cHEREPAEFT T
Severe visceral gout due to kidney T T
89. 110 damaged infectious serositis Goose meq §J‘¥ T
Orange-
91. |10 Hypervitaminosis D rumped c A FRFHE &
agoutis
118. |14 Cystic endometrical hyperplasia Dog AR REPEEFAL T
121. (14 |Cystic subsurface epithelial structure (SES) |Dog RfL g R ordfrd o
: : . £ WX
124. |15 Superficial necrolytic dermatitis Dog BpEEC o
125. 115 S‘oh‘tary . congenital self-healing Human B E % i~
histiocytosis
: B 73 b b
126. |15 Alopecia areata Mouse B E T
. . . . ﬁ i F’ :‘L 'I‘
142 117 AV1ap encephalomalacia (Vitamin E Chicken Bz A gxﬁ HF
deficiency) BFF X
CEERAEFAY T
151 |18 Osteodystrophia fibrosa Goat &e KEVFG AR
el
159 |20 Hypertrophic cardiomyopathy Pig A FRFEF
H . ZERFIR
" 165 |21 Chinese herb nephropathy Human BIENE TR
167 |21 Acute pancreatitis with rhabdomyolysis Human BAF op
171 21 Malakoplakia Human AR RFIR
183 [25  |Darier’s disease Human BAEFFLF i
191 |27 1. Polyarteritis nodosa Feline S FRFS X
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2. Hypertrophic Cardiomyopathy

St

=

193 |27 Norepinephrin cardiotoxicity Cat pP R
196 (27 Cardiomyopathy (Experimental) Mice A 3
Kikuchi disease (histiocytic necrotizing |Lymphande |, w5 rr > 19 44
212130 lymphandenitis) nitis 3§ RpR
Calcinosis circumscripta, soft tissue of the “ o 5%
225 132\ oht thigh, dog Dog GREINE A
230 (34 Hemochromatosis, liver, bird Bird A FRFEF
. . Holstein RN R SR
234 |34 Congenital hyperplastic goiter calves B s
vom L LT
236 |34 Hepatic lipidosis (fatty liver) Rats %ﬁ%ié‘ :?i g
237 135 Arteriovenous malformation (AVM) of] Human B % B L 7
cerebrum
: v gk T
oa4 |35 |Organophosphate induced  delayed |, L g §J&p5 g
neurotoxicity in hens RILEF T T
Severe lung fibrosis after chemotherapy in B OATE 1 1 gl
257 137\ child with Ataxia- Telangiectasia Human B R
Arteriovenous malformation of the left . s % '
294 142 hindlimb Dog it - 4 EKF? g
299 (43 Polioencephalomalacia Goat kid LRSS &E i
310 |44  [Hyperplastic goiter Piglet B FRH BRI IeT
Melamine and cyanuric acid contaminated PRAFRFR
311 |44 . . Rat L
pet food induced nephrotoxicity RILE Y T
318 |45 Alfatoxicosis Canine ?‘% i ;is% i
CI IR P o
333 |47 Lordosis, C6 to C11 Penguin ;% ii zﬁ% i
341 |49 Pulmonary placental transmogrification Human BAEE FIn
o Wxv @8
45 |4 Acut fi t t
345 49 cute carbofuran intoxication Jacana B E
- EAREEFIRTEEMN
350 |50 Malakoplakia, liver Human By " Fg =
351 150 Eqswnphﬂw granuloma, Right suboccipital Human %A E %5 P T 44
epidural mass
359 |51 Eosmf)phlhc. granuloma  with  fungal Cat R /? = %
infection, Skin BRF¥EFLEEF R
iculiti i i B L ¥ I T B A
360 151 Septa N panniculitis  with  lymphocytic Human oL = f BN
vasculitis < &8
. Eﬁﬂi“‘&*ﬂ’?ﬁk%r}?ﬁ
361 |51 Hepatotoxicity of SMA-AgNPs Mouse T4 g s g
C Rl P ol
363 |51 Hypertrophy osteopathy Cat ; ¥ ii i 5 i
Monkey S
372 |52 Snake bite suspected, skin and spleen (red Ej]‘_; ;i‘ /? 5 ?5
guenon) By &rF
383 |54 Langerhans cell histiocytosis Human FAHE T F B
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EEEL 2

388 |54 Canine protothecosis Dog RELESL
il 2 A i L‘ 2= %
392 |55 Lithium nephrotoxicity Human L ii: % . ffr *
-knife- i - il 2% ’gxf\ = L > =
398 |56 Gammq kn}fe radiosurgery-related Human L ?I & = f B
demyelination B Fopap
400 |s6 Canine Disseminated form Granulomatous Do IR S - ]
Meningoencephalitis (GME) & FREFRpBEP
- Bﬂiﬂ&**%"‘%ﬁ’/ﬁi
419 |60 Mucopolysaccharidosis Cat , .
u p y /_ ;}7, gp in Hir
Human e FEAFHRF
426 |61 Phleboliths in a man I‘m Tkl ’Ji"_«}ﬁa LA
f
17 l61 Yisceral gout in a Green iguana (lguana|lguana c’ i f@k?ﬁ I A
iguana) PR AT
431 |62  |pulmonary alveolar proteinosis in a man Human BARC Frpp
43 |6 Congenital pulmonary airways malformation, Human F§ i’a% RN ST %
type 2 in a women e
Large solitary luteinized follicular cyst of
437 |63 8 Y , Y Human R A § Framm
pregnancy and puerperium
; vo& X L e 4
Gross |64 Hydronephrosis in a hog pig Pig I ? ﬁ Fg F
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