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CPCase133 b BRAEZZLER (202)

A 35-year-old man suffered from headache, fever (>38.5°C) and chillness for more than 3
days. He visited MGH ER at 23:28 on June 19, 1998. CBC revealed WBC 9,280, Hb 14.7,
platelet 236,000, and neutrophil 64.8%, lymphocyte 26.7%, monocyte 8.1%, eosinophil 0.2%,
basophil 0.2%. Chest X-ray showed normal appearance, symptom treatment was performed then
he went home. Unfortunately, apnea, cyanosis, general weakness and heart arrest attacked at
AM 6:30 June 21, 1998. He was sent to our ER quickly. After CPR 30 minutes, he expired.

Forensic autopsy was performed on June 22.

CP Case 134 B i ¥ £ X% (C097-5935B)
A hog farm raises about 15,000 pigs, which includes 40 boars and 1,300 sows. Ten litters
of 3~4 week-old piglets, showed nervous signs sporadically in February of this year. The

morbidity and mortality in each litter were 100%.

CPCase 135 BN CBRARERGUEHARARE T CKER A EMLEH AT (PIS-52-3a)

The piglet, about 2~3 week-old, showed nervous sign. The morbidity was 1~2%,
Streptococcal infection and pseudorabies were suspected. These piglets had been treated with
lincomycin, 20% of affected piglets showed obvious improvement. The owner sent three piglets
to PRIT for pathological diagnosis. The sow had been immunized with pseudorabies, FMD, JE,
TGE, and HC vaccines.



Nipah Virus Infection
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Factsheet of Hendra and Nipah Virus

&K% R
BiéBXERELA

— N Hendra Vll'us
(—) B R

1.

\9)

7t Queensland R 3t /A& # # Mackay T8 535 > 1994 SF 4 7 A K > — & B AR
VLR BERIEMK Y1 AT o BoRABA Y AR BART c KEMR
% AR IE R AR AR AT RSB o & 1995 4 10 A & £ A Hendra virus & &
#% > B E (PCR) - #FFHWmIE KT Hendra virus °

. 1994. Sept. # Brisbane %F & /] 4E Hendra & Mackay #9 1000 22 > % 13~14 horses

BT o & 9/7 5] i Brisbane M ¥t Cannon Hill & &35 H 352 HEE 5] 4 »
WHF BN RALT 927 A 12~13 A%k T THARER > 5 9HLRE 1 AR
T » #&T acute respiratory disease * A% &34k FF o — A % stable hand > 1% & FL 38
TR BB R AR 0 6 EMEAME -

3. % =A8J% B A Jan. 1999 » BHH Cairns 76T sbm o

#oi% A B 7 Paramyxoviridae ¥ 89 — B #7149 subfamily

B AR B Z (38 ) 4 fruit bats ( Pteropus ) & % 2| B % > 1% & % natural reservoir host
(BFIEFE#9%) -

BARERTTRRIZEMT LRGSR EA W - vl S 8% %R
F o GRENT BB RER BRI 4 Rebn 5 m B - TR HEBRH DAL
T AW B B 04 Ik AR A& B L tb vl FU48 0 & Hendra BB B2 R E MBS
AT BAY SRR

7.B8 R E K
DErah -
1994 -9 H > BB AR 2 RBHT 2l EEARE > 14 RLT > FEHE -

Depression, loss of appetite, fever, ataxia, tachycardia, tachypnoea, dyspnoea, copious
frothy nasal discharge, marked subpleural edema, lung ventral consolidation, interstitial
pneumonia, focal necrotizing alveolitis, edema, syncytial cell formation affecting
vascular endothelium.

@A -

@ Stable hand: 40 3% > smoking, flu-like symptoms: myalgia, headaches, lethargy &

vertigo * & FRIEIK © RAEFT ° 6wks BAM ©
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@ Trainer © 49 3% > heavy smoker * 2 HFF B T EEM (HBRHE) ~ BQ ~ Rk o
® 1995 Oct. 21 # 4 #»— 4% farmer (in Mackay, Brisbane) > #.& 1994 F 8 A %7t
B3] > 158 1995 F3B7 & Hendra virus ° b A # 3 acute progressive encephalitis
(Oct. 2 to Oct 19: SN Titer B 1:16 #] 5792 » PCR HeV(+) from CSF > 10/19 BT °
SR R A B3R BB RAL AR > R 0 Bm 0 "EeL RSB AL > CSF 2 PMN » &
o T Bgm A0 RIBER - 158 A% (Oct.1995) B2 HBLBARAM B > 05 >
B®F 25 KRBT ©
@ fFAL:
(a) MBI (3,101) - 5% (64) A4t 14 fEEdy (@iE5) o £ 3,541 btk
s R A — BB 4,731 B R 564 f69tks 0 HeV ¥ BIEME -
(b) Fly fox (fruitbat) 9% (20/224) % Fedh¥ » 13 M2 A Ey4h + 1€ bat &5
¢35 v9 4 species (spectacled * black > littlered & grey-headed) -
(c) M AngfiEaM (157) o
(d) X 46 HEW 5,264 1B fiFAE Y LA -

(Z)A T4

1. Hendra virus B AT &40 € & % © §% ~ guinea pig * humans & horses  FLEE Jk J& J£ ° Bat »
rabbit B f ~ RIS o LFRIE AR F

2. 35480 bat LB £ — A 3wk * B LR o bat AR FTERAMENIRBABERS  28%
ANRSE - RAEEy#ERE -

3. 4845 (3/4) € &% & interstitial pneumonia & vascular degeneration > £ £z % P &
%m A & BL syncytial cells, mild lymphocytic meningitis ° %% & 7~ 77 /& % e & - Bz
bR Ry RRE FTARM - fbat B HEsm (LFREk) o
BEHERTERAEES  RAEMRERE  SBRARKETANTRRBE HEEMEORHE
oI ARG o BB REREM (L FRE)  BmEXRETHEF - k¥ - B3R

MEREE (13) @ BEM R REART £RF (BAEHEMB 46 X140
B BRI SRR AR 0 A2 R AR EH) o

4, AT HAE 0 — I B AP &E AR R RGIE X > 2 I8 A meningoencephalitis ° bat T~ € 1% %
bat > horse T~ € 1% % horse (?) > cat €1% % cat > €KL °

5. Aerosol, urine, feces T~ 4 J% 7 ° Bat Z M (3wk W) &1 5 Z AR > aerosol &€

BRE ABTRESHETRLAEE  HLERABRENRTTR -
6Rg/LmV%%é@k BB RERES  ERRFEGE - RRER 2P
AR E HERS TS ARMETK -

(EE:



AH SRR > RIE e R —HF 8RBT o 55584 Level 4 security- PP 78 5x 4569

security procedures °

(W)Z By ik
1. ELISA for NA (SN)
2. FF A (Vero cell passage)
3. IFA
4. PCR

— ~ Nipah virus
()RR :
1. BAT S BLIG M BMm 75 & &)Y > &4 Perak ~ Negeri senbilan ~ Selangor * Melaha
Kalantan & Johr © £ 5 A 20 Bk > P& RG MR o e B BRI K K R T
& FRiZBMmAHE -
2. BATOYER G M E MG IRIERER > B B AT Z B 7 AR F e E > 8%
MR FEIG N Ey A e 3R LR B 2 B R R o
3. REM (FH) fFeua bt -
4. X RESMOIE - F - K~ ¥~ & Bat o ) Geelong E 4T E B ¥ iF i 47
OB TR -
55A2 BABATRE—MEAANBE S A 17 B3 m— AT & 258 IR ] -
101 4226 > HBE 1354%
6.7 Br 7 i% * $1 Hendra F] °
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Nipah virus
(3 & OIE H B %)

1. Symptoma in human
(1) Mild to severe clinical signs.
(2) Fever and headaches of varying severity.
(3) Few showed drowsiness and disorientation, later slipping into coma, requiring artificial
ventilation.
(4) Most of the comatosed cases ended in fatality.
(5) Full course of the disease is still unknown.
(6) Incubation period postulated to be from 1 to 3 weeks.
(7) Milder cases showed serological reactivity without apparent clinical symptoms.
2. Disease in pigs
Generally mortality is low but case morbidity is high.
Spread of disease: between and within pig farms has not been established.
(1) Clinical signs
a) Weaners and porkers
Mild to severe coughing, with varying reports of mortality and morbidity.
b) Sows and boars
Disease more pronounced, moderate to severe respiratory disorder characterized by
dyspnea, convulsion and death.
In boars disease may be acute, death after several hours. Thick mucopurulent
discharge and pneumonia in less severe forms.
c) Piglet, gits and sows
Convulsions and other neurological signs.
(2) Necropsy:
a) Varying degress of consolidation of the lungs, primarily the disphragmatic
lobesprominently thickened interlobular septa.
b) Cut surface showed exudate of varying consistencies in the bronchi.
¢) Kidneys showed congestion both on the surface and in the cortex.
d) Brain appeared normal except in 1 case with petechial hemorrhage.
e) Other visceral organs apppeared normal.
3. Disease in other animals
Dogs, cats, horses and goats were found serologically positive in the infected areas.
Dog: lesions observed at necropsy of sick dogs were similar to sick pigs pigs. Kidneys
showed severe hemorrhages and congestion. Exudates in the trachea and bronchi.
4. Mode of transmission
Transmission studies in animals are being carried out at the Australian Animal
Health Laboratory (AAHL). CSIRO, Australin.
(1) Oral inoculation
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a) Incubation period for clinical signs was 14-16 days.
b) Clinical signs and gross pathology were mild.
¢) Virus isolation work is in progress.
(2) Parenteral inoculation
2 inoculated pigs developed a more severe disease, 1 showing CNS disease and the
other a respiratory tract disease. Signs developed within 7-10 days of challenge.
(3) In-contact pigs
a) Exposure occurred quickly, possibly at the time of challenge.
Neutralizing antibodies were dectected at day 14.

b) Virus multiplication in the tonsils and respiratory epithelium, together with
contaminated cellular debris in the lumen of air passages in the lung, suggests
that the virus may be at least transmitted by pharyngeal and bronchial secrations.

c¢) Other results are pending.

5. Diagnosis

(1) Virus isolation
Tissue samples of the lung, kidney, spleen, heart and brain from necropsied animals
were collected for virological examinations. Samples were sent to the Centers for
Disease Control and Prevention (CDC), Atlanta, Georgia.
Molecular studies done on the virus isolate show 21% difference in the nucleotide
sequence and 11% in the animo acid sequence to the Hendra virus.

(2) Serological tests
Two laboratories namely the Veterinary Research Institute (VRI), Ipoh and the Task
Force Laboratory at Department of Medical Microbiology, University Malaya were
identified to carry out serological tests for the veterinary and human sera respectively.
Samples were tested using the IgG and IgM capture ELISA with at the above
laboratories and serum neutralization tests at AAHL Geelong Asutralia.

6. Results of serological surveillance in animals during the outbreak period.

(1) Pigs
In a previously infected farm, more than 95% of sows were positive to Nipah virus
antibodies. More than 90% of the piglets had antibodies assumed to be maternal
antibodies. Antibody prevalence across all ages in an infected farm is currently being
studied.

(2) Horses
Two out of 47 polo horses from a farm in an infected area found positive to Nipah
virus antibodies were euthanized. All race horses in the country had been tested
negative.

(3) Dogs
More than 50% of dogs captured in one of the infected area were positive to Nipah
virus by IgG capture ELISA using Hendra antigen. Antibodies in dogs in other
infected areas is being studied.
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(4) Cats
One out of 23 cats in the affected area was seropositive.

(5) Bats
15 out of 99 flying foxes were found positive to the serum neutralization test against
the Nipah virus.

(6) Rodents
To dates, serum samples from rats trapped in infected areas were negative. Tests are in
progress.

(7) Other animals
Sera were also collected from cattle, goats, sheep, squirrels, wildboars, wild birds,
poultry and ostriches for testing later.

7. Control and eradication program

(1) Control Program for Nipah Disease Phase I
With the discovery of the new virus etiology, a program was developed for immediate
cradication of the disease by mass culling of pigs. From 28 February to 26 April 1999,
a total 0f 901,918 pigs were culled in 4 infected areas 1 in State of Perak, 1 in
Selangor and 2 in Negeri Sembilan.

(2) Control Program for Nipah Disease Phase I1
A surveillance program was developed to search fox previously infected farms by
determining the presence of pigs with antibodies to the Nipah virus. All farms outside
the previously designated high risk areas will be screened by randomly taking a
stantistically significant sample size of sows for detection of Nipah virus antibodies.
Farms with 2 consecutive negative tests performed within an interval of 3 weeks will
be given a “Provisionally-Free” status. However, farms found positive during the first
or second tests will be culled.
To date, 235 farms were tested and out of which 9 were found positive, these
involving 23,736 animals and 11,458 pigs in 1 of the positive farm have been culled.
In this program a total of 824 farms will be tested with 1.6 million SPP (standing pig
population), will be tested.
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Epidemiology of Japanese Encephalitis Viral Infection in
Taiwan

Chwan-Chuen King
National Taiwan University

Japanese encephalitis (JE) is a major public health problem in Asia. Taiwan has had about
100~300 reported JE cases and about 10~20% of them were confirmed cases each year. In
mainland China, JE is an important summer encephalitis resulting deaths and disabilities.

Both Nakayama and Beijing killed mouse brain vaccines have been widely used to
immunize Taiwan children. Our measurements of neutralization antibodies (Nt Ab) against both
two vaccine strains and two Taiwan wild type JE viruses among 320 serum samples collected
from Taiwan children found that Beijing vaccine elicited better homologous and heterologous
humoral immunity than Nakayama vaccine. CC-27 strain isolated from Culex mosquitoes in
Chaochow of Pingtung in 1983 had neutralization antigenic variation from CH-1392 isolated
from the same mosquito species in Changhwa in 1990. We recommended that the best strain for
JE vaccine depends on level of Nt Ab induced, the molecular epidemiology and antigenic
variation of the JEV in each local area (Ku et al., J. Med. Virol. 44:122-131, 1994).

Because 14.2% of confirmed JE cases in 1996 had been vaccinated on schedule, we
conducted a nested case-control study including JE vaccinees in Taipei and confirmed JE cases
in 1995 and 1996 in Taiwan to evaluate qualitative and quantitative difference between antibody
profiles induced by JE vaccinees versus viral infection. We found that threshold titer of HI and
Nt Abs in naturally infected persons were much higher than vaccinees. Besides, anti-NSi,
anti-NS1', anti-NS3 and anti-MAbs were specific in naturally infected individuals whereas only
anti-E appeared in vaccinees and increased its intensity after increasing the numbers of dose
(Wu et al., Thesis at NTU, 1997).

JE virus is still very active after mass immunization started among children since 1968 in
Taiwan. Chiou et al (1999) used ELISA-IgM and PRNT to search for JEV high activity areas.
The preliminary results found residents living in Hopin Li of Yuanlin Township without pig
farm and rice field had the highest JEV IgM positive rate (7.76%, 9/116) and the residents in
Lunya Li of Yuanlin Township with pig farms and rice fields had lower IgM positive rate
(3.39%, 2/59). The seroincidence rate of JEV was highest in grade one elementary school
children (19.6%). Therefore, JE virus was very active in Changhwa even in those areas without
pig farms nor rice fields. Future research needs to investigate the reservoir host, other vectors,
molecular and antigenic changes of JE viruses in different hosts in Taiwan.
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CURRENT STATUS AND RESEARCH DEVELOPMENT
OF
JAPANESE ENCEPHALITIS VACCINES

Li-Kuang Chen

Department of Immunology and Emergency Medicine, Tsu-Chi Medical School, Hualien,
Taiwan

Abstract.  Three Japanese encephalitis (JE) vaccines are in use: inactivated mouse
brain-derived; inactivated primary hamster kidney cell-based; and live attenuated, SA-14-14-2
vaccines. The latter two are used exclusively in China. Purified mouse brain vaccine, has been
used in Japan for 30 years, whether based on Nakayama strain along or including Beijing strain,
has an efficacy of 91% in Asian field trials. However, three doses appear to be necessary to
produce a protective immune response in persons from regions where flaviviral infections are
uncommon. In addition, there is much concern about genetic variability and virulence
characteristics of JE strains from different locations in Asia, and the incidence of
hypersensitivity in secondary immunization around 15%. Efforts have been done to improve the
disadvantages of current JE vaccine in Taiwan: 1) a highly attenuated mutant (RP-2ms) was
successfully generated from a Taiwan local JE isolate. Single RP-2ms immunization induced
both humoral and cellular immune responses, then completely protected mice from lethal
challenge with virulent JEV. Change of organ-tropism and responsible amino-acid substitution
of RP-2ms were characterized. 2) Immunization of DNA vaccine expression JEV nonstructural

protein NS1 alone has been demonstrated sufficient to elicit protective immunity in mice.
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Comparative Pathology Case 133

Contributors: Yung-Hsiang Hsu (3 7 #) MD; The-Hsiou Huang (55 #&15);
Wun-Ju Shieh' (3t X /%) MD, PhD

Department of Pathology, Tzu Chi General Hospital and Medical College
'Department of Pathology, Center for Disease Control, USA

Clinical history: A 35-year-old man suffered from headache, fever (>38.5°C) and chillness for
more than 3 days. He visited MGH ER at 23:28 on June 19, 1998. CBC revealed WBC 9,280,
Hb 14.7, platelet 236,000, and neutrophil 64.8%, lymphocyte 26.7%, monocyte 8.1%,
eosinophil 0.2%, basophil 0.2%. Chest X-ray showed normal appearance, symptom treatment

was performed then he went home. Unfortunately, apnea, cyanosis, general weakness and heart
arrest attacked at AM 6:30 June 21, 1998. He was sent to our ER quickly. After CPR 30 minutes,
he expired. Forensic autopsy was performed on June 22.

Diagnosis: 1. Japanese encephalitis
2. Neurogenic pulmonary edema

Gross findings: The brain is moderately congested and swollen. On cut, mottled dusky

discoloration of the thalamus and brain stem is prominent. Marked heavy lungs (R’t 800gm and
L’t 750gm) are also see. On cut, marked hemorrhage and edema are present.

Histopathological findings: Histology reveals lepomeningeal, perivascular and parenchymal

infiltration, predominantly by lymphocytes and microglia or macrophages. Affected gray matter
regions contain perivascular cuffs of mononuclear inflammatory cells, especially lymphocytes
and microglial nodule formation, often surrounding degenerating neuronal cell bodies

(neuronophagia). The lungs show marked hemorrhagic edema.

Immunohistochemistry stain: Monoclonal mouse anti-human JE antibody is used to

immunohistochemistry stain. Positive immunostainings of JE viral antigens are present in the

neuron, dendritic processes, axonal processes and necrotic area.

Discussion: Japanese encephalitis is caused by a Flavivirus that produces serious epidemics
that affect more people in large areas of the world than any other Togavirus. This virus is
maintained in extrahuman reserviors such as wild and domestic birds that develop substained
viremia. Man is an incidental host and plays no role in its transmission. The disease has a
seasonal incidence, although in tropical regions where mosquitoes are active throughout the year,
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it can occur in any season. The most important vector is rural mosquito, Culex tritaeniorhynchus,
which prefers to bite large domestic animals but also feeds on birds and man.

Japanese encephalitis occurs more frequently in children than in adults. Mortality ranges
from 10 to 40%. Encephalitis usually takes two to four days before it becomes full-blown. The
presenting symptoms are headache, fever, shaking chills, nuchal rigidity, vomiting and nausea.

During the acute stage, congstion, edema, and small hemorrhages are found in the brain.
Microscopic lesions include neural degeneration and necrosis, neuronophagia, microglial
proliferation forming glial nodules, and perivascular inflammation. These changes occur in gray
matter and predominantly affect diencephalic, mesencephalic and brain stem structures.
Destruction of cerebellar purkinje cells may prominant. Extraneural tissue change includes
hyperplasia of germinal centers of lymph nodes, enlargement of malpighian bodies in spleen,
interstitial myocarditis and interstitial pneumonia.

In one study of fatal human cases, JE viral antigen is localized to neurons, with no evidence
for glial cell infection. The highest concentration of infected neurons is in thalmus and brain
stem, the same as our case. Among inflammatory cells recruit into perivascular infiltrates, help
T cells predominated, but a minority are T — suppressor/cytotoxic lymphocytes. Macrophages
predominated among cells recruit into the brain parenchyma.

The cause of death in our case is pulmonary edema. The infection and destruction of

neurons in the brain stem can explain the pulmonary edema.

Diagnosis criteria: 1. Classic virus encephalitis, especially involved thalamus and brain stem

2. Immunohistochemistry stain shows positive of JE virus antigen in neuron.

References:

1. Johnson RT, Burke DS, Elwell M, et al. Japanese encephalitis: immunocytochemical studies
of viral antigen and inflammatory cells in fatal cases. Ann Neurol 1985;18:567-573.

2. Haymaker W, Sabin AB: Topographic distribution of lesions in central nervous system in
Japanese B encephalitis. Arch Neurol Psychiatry 1947;57:673-692.
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Comparative Pathology Case 134

Contributors: San-Duo Chen (Fk = %), DVM, PhD; Yu-Hsing Cheng (¥f 47 #2), DVM
Department of Veterinary Medicine National Chung-Hsing University (B sz ¥ & kK $2 8k B 22 )

Clinical history: A hog farm raises about 15,000 pigs, which includes 40 boars and 1, 300

sows. 10 litter piglets, 3-4 weeks old, showed nervous signs sporadically in February of this year.
The morbidity and mortality were 100% in each litter. The vaccination program was performed
as follow: Hog cholera vaccination was administrated at 3 and 6 weeks old and every 2 years to
sows. The sows also vaccinated with atrophic rhinitis bacterin and pseudorabies vaccine at 3 and
4, 8 weeks before parturition respectively. The sick piglets appeared severe ataxia, conversion,
peddling and died suddenly.

Diagnosis: Swine salmonellosis with meningitis

Gross findings: Many pin-point white foci were observed in the liver. Meninge was hyperemic.

Histopathological findings: Focal necrosis and many paratyphoid nodules were revealed in the

liver parenchyma. Meninge was infiltrated by a lot of leukococytes, above all, the lymphocytes
and macrophages.

Immunofluorescence test: The frozen sections of tonsil, liver and brain were labeled with

anti-Hog cholera or pseudorabies antisera that were conjugated with fluorescence isothiocyanate.
All the sections showed negative result to both viruses.

Bacterial isolation: Bacteria were isolated from the brain. Some colonies grew in the XLD agar

after 24 hours cultivation in 37°C. The pinkish colony contained a black center and was verified

into the negative bacillus by Gram stain. Salmonella spp. was identified by GFB-12E code
system.

Differential diagnosis: All the following diseases will cause nervous signs in piglets.

1. Streptococcosis
2. Salmonellosis
3. Pseudorabies

4. Hog cholera

Diagnostic criteria: Liver focal necrosis, paratyphoid nodules, lymphocytic meningitis
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Discussion: Swine Salmonella was firstly isolated in 1885, which mainly caused enteritis and
septicemia, however, menigitis, pneumonia, encephalitis and caseous lymphadenitis were also
reported”). Some reports mentioned that a few cases presented nervous signs, which were
similar to Hog cholera or pseudorabies. This disease always occurred in the 8-16 weeks old pigs
but rare in suckling or adult pigs'®.

The septicemic Salmonellosis can cause systemic signs and lesions, and its pathogen is S.
cholerasuis However, Lawson and Dow mentioned that the pathogen of piglet’s menigitis was S.
dublin or S. enteritidis.”’

This case occurred in 3-4 weeks old suckling piglets. It is different from the usual case. The
possible reasons were the piglets obtained too little maternal antibody from sow or the owner
abused too many antibiotics for a long period, therefore the bacteria possessed resistence to
those drugs.

The pathogenicity of septicemic Salmonellosis was initiated by its endotoxin that can
activate the complements, induce endogenous blood coagulation and trigger inflammation,
platelets coagulation and leukocytes chemotaxis. It always causes necrotic vasculitis and

perivascular cuffing in the brain®.

References:

1. Morehouse, L. G. 1972. Salmonellosis in swine and its control. J Am Vet Med Assoc
160:594-601.

2. Wilcock, B. P., K. J. Scchwartz. 1992. Salmonellosis. pp. 570-583. in Leman, A. D., B.E.
Straw, W.L. Mengling, S. D. Allaire, D.J. Taylor. Diseases of Swine. 7" ed. lowa State
University Press, Ames, lowa.

3. Reed, W.M., J.H. Olander, H.L. Thacker. 1986. Studies on the pathogenesis of Salmonella
typhimurium and Salmonella cholerasuis var. kunzendorf infection in weanling pigs. ] Am
Vet Res 47:75-83.
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Comparative Pathology Case 135

Contributors: Chung-Tiang Liang (324€:%)', DVM, MS; Chen-Hsuan Liu (£]#&#)*, DVM,
MS, PhD; Woon-Fa Chang (5k %) 2 DVM, MS; Hue-Ying Chiou (38 3&) 2, DVM;
Chan-Ching Ping (/& #3F)?, DVM; Chein-Hui Fu (14 £)°, DVM
1. National Laboratory Animal Breeding and Research Center, National Science Council

(B A8 B RE R O I RBT R F )

2. Department of Pathobiology, Pig Research Institute Taiwan (& & &3 A2 R RBE LM R)

Clinical history: The piglet, about 2~3 week-old, showed nervous signs. The morbidity was
1~2%, Streptococcal infection and pseudorabies were suspected.

The piglets had been treated with lincomycin, 20% showed obvious improvement. The
owner sent three piglets to PRIT for pathological diagnosis. The vaccination program of the sow
were 2 times in pseudorabies, 1 in FMD, 2 in JE, 1 in TGE, 2 in HC.

Diagnosis: Meningoencephalitis, fibrinopurulent and lymphocytic, diffuse, subacute, moderate,

cerebrum, cerebellum and brain stem, caused by Streptococcus spp. infection, swine.

Gross findings: Synovial fluid in the stifle joints of three piglets are fibrinopurulent and

increased in volume. Increased amounts of fluid are also noted in pericardium and CSF. Mild
congeston of the leptomeninges are noted.

Histopathological findings: Fibrin tags, edema, congestion, hyperemia, and cellular infiltrates

on the leptomeninges of cerbrum, cerebellum and brain stem are easily noted. Numerous and
diffuse neutrophils, macrophages and lymphocytes are plugging on the meninges and the sulci.
Perivascular lymphocytic cell cuffings are also noted, chiefly in the cerebrum and the brain

stem.

Isolation and identification:

1. Joint, pericardial fluid, brain: Streptococcus spp.
2. Antibiotics Sensitivity Test:

Brain: Streptococcus spp.
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No |Gram positive Disc Sensitivity | No |Gram positive Disc Sensitivity | No |Gram positive Disc Sensitivit
y
1 |Oxacillin (Ox1) + 1 |Gentamicin (GM10) 1 [Ampicillin (AP25) +++
2 [Methicillin (MT5) + 2 |Kanamycin (K30) 2 |Amoxycillin (A20) +++
3 |Lincomycin (L2) - 3 [Streptomycin (S10) 3 |Carbenicillin (PY100) ++
4 [Novobioci (No5) - 4 [Nalidxic Acid (NA30) 4 [Penicillin (PG10) ++
5 |Erythromycin(E15) - 5 |Colistin (Co10) 5 |Cephalothin (KF30) ++
6 |Bacitracin (BA10) ++ 6 |[Cefamandole (CMD30) 6 |Ceftiofur (EFT30) +++
7 _|Spectinomycin(S200) ++ 7 [Cefotaxime (CTx30) 7 |Tetracycline (T30) +++
8 |Tylosin (TY30) - 8 |Flumeguine (Flu5) 8 |Oxyteracycline(OT30) -
9 9 |Doxycycline (DXTIOC)

—
(=)
—
(=)

Tiamulin + Tetracycline +

11 |Lincospectin (L30)

12 |Chloramphenicol (C30)

T
13 |Chloramphenicol (C50) +
14 |Thiamphenicol (TPC20C) +

15 |Cotrimoxazole (TS50C) -

16 _|Furazolidone (Fu30) -

17 |Furazolidome (Fu50) -

18 |Nitrofurantoin (NI) -

19 |Florocl (FF100) +H+

3. Virus isolation: blood, lymph node and spleen- PRRS negative
4. IFA: HC negative

Electromicroscopic findings: EM negative stain examination: Intestinal contents- TGE virus

negative

Discussion: Streptococcus suis is a Gram-postive, hemolytic, facultatively anaerobic coccus.
Strains of S. suis are divided into 35 serotypes according to their capsular antigen (type 1 to 34,
and type 1/2). The syndrome in swine caused by S. suis include arthritis, meningitis, pneumonia,
septicemia, endocarditis, encephalitis, polyserositis, abortion and abscess. The economic loss to
the swine industry from S. suis infection is estimated at over 300 million dollars in USA.

The prevalence of and the morbidity and mortality from S. suis vary among herds.
Morbidity ranges from 1% to more than 50%, although it rarely exceeds 5%. Mortality is
0~20%, dependant on prompt and appropriate treatment.

The diseaes usually peaks during weaning (about 6 weeks of age) and mixing of pigs, Pigs
harbouring S. suis Type Il may become carriers without showing clinical signs. The highest
carrier rates occur in pigs between 4 and 10 weeks of age. S. suis Type II may persist in the
tonsils of carrier pigs for over 1 years.

The sow is a probable source of infection. Gilts and sows may harbor. S. suis in the uterus
or vagina. Piglets born to sows with uterine or vaginal S. suis infections may become infected at
birth, before or soon after birth.

The carrier rates in herds vary from 0 to 100%, however, the carrier rate is not a good
idicator of clinical disease within a herd. Crowding, poor ventilation, sudden weath change,
mixing, moving, vaccintion and concurrent disease are all stresses that predispose pigs to S. suis
Type II infection. Vectors of S. suis can play a role in disease transmission. Houseflies can carry
S. suis Type II for 5 days. S suis Type Il is an important contaminat of faeces, dust and water. S.
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suis Type II can be inactivated easily with 5% bleach at 1:799 dilution.

In the acute form, clinical signs may include fever (up to 42°C), depression, anorexia, and
lassitude, followed by one or more of the following: ataxia, incoordination, tremors, opisthtonus,
blindness, loss of hearing, paddling, paralysis, dyspnea, convulsions, nystagmus, arthritis,
lameness, erythema, and/or abortion.

S. suis type I is most often associated with disease in 10 to 14-day-old piglets. Type II is
the serotype most often associated with disease, primarily affects weanlings, but also associated
with fading piglets syndrome in neonates and meningitis outbreaks in finishing pigs weighing
330~350kg.

The most common gross lesions are congestion of the meninges, lymph nodes and lungs,
and the most common histopathological lesion of acute S. suis meningitis is a diffuse
neutrophilic infiltrate, other features include fibrin, edema and cellular infiltrates of the
meninges, choroid plexus and ventricles. The leptomeningitis in these cases can be characterized
as fibrinopurulent, lympholeukocytic, or rarely, lymphocytic.

Other lesions include purulent, fibrinous or fibrinopurulent arthritis, polyserostits,
pericarditis, vegegtative valvular endocarditis, and to a lesser extent hemorrhagic necrotizing
myocarditis. Pulmonary lesions are variable, include interstitial fibrinous and
fibrinohemorrhagic pneumonia, suppurative bronchopneumonia with or without perivascular,
peribronchial and peribronchiolar cuffings of lymplocytes.

It is generally accepted that S. suis enters the palatine tonsils. The major site of replication,
and exits via the lymphatics or efferent blood supply. Mononuclear phagocytes may engulf
bacteria and carry S. suis to the CNS, joint or serosal cavities.

Virulent S. suis Type II isolates possess a 136 kDa muramidase-released protein (MRP)
and a 110 kDa extracellular protein factor (EF) which have been showed to be necessary for full
expression of virulence, EF-postive strain (EF+) produced the typical meningoencephalitis,
polyserositis, and polyarthritis in pigs, but negative strain (EF-) produced only a mild disease.
Isolates that did not produce either of these proteins (MRP- EF-) failed to cause any clinical
signs of diseuse. Because the 136 kDa and 110 kDa proteins are absent in avirulent strain, they
are though to be virulent markers. Other virulence factors include 44 kDa proteins, 52 kDa
IgG-binding protein, thiol-activated hemolysins, surface components, such as fimbriae, adhesins
and capsules, trihexosylceramide (GbOs), sialic acid as well as superoxide dismutase (SOD).

Concurrent infection with pseudorabies virus, porcine reproductive and respiratory
syndrome virus (PRRS), Pasteurella multocida, E. coli, Actinobacillus pleuropneumoniae and
Actinomyces pyogenes produced more severe clinical signs than ether agent alone.

In human, S. suis Type II can cause meningitis and/or septicemia followed by deafness or
diplopia. Ataxia and deafness occur in 50~75% of patients with purulent meningitis and persist
in half of these cases. S suis Type II has also been isolated from human causes of arthritis, acute
gastroenteritis, endocarditis, endophthalmitis, and may cause death. The organisms probably
gained entry via small wounds or through inhalation, and the people at greatest risk are pig
breeders, abattoir workers. They are estimated to be 1500 times more likely to streptococcal
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meningitis than people not associated with pigs or their meat.

The identification of S. suis can use biochemical, serological, molecular and other systems.
However, biochemical characteristics are so variable that identification is often difficult and
may require a combination of biochemical reactions followed by confirmational serotyping. S.
suis isolates are verified by serotyping based on polysaccharide capsular antigens using one or
more of the following techniques: a slide agglutination test, a capsular seaction, a capillary
preciptation or a co-agglutination test. Other methods include multilocus enzyme
electrophoresis (MEE) IFA, ELISA, selective media, restriction fragment length of
chromosomal DNA.

Medication of feed with antibiotics at therapeutic levels may suppress clinical disease
while it is being done but does not eliminate carriers.

Injectable ampicillin or penicillin, penicillin or tiamulin in drinking water or feed has been
beneficial in decreasing the incidence of S. suis type II infection. Cefuroxime (2ug/ml) was
effective in killing more than 99% of S. suis type II. Resistance of S. suis to tetracyclines,
benzylpenicillin, clindamycin, tilmicosin, norftoxacin, streptomycin, kanamycin and
erythromycin has been reported.

Commerical vaccines are variable. However, because of the larger number of capsular
types, overall success with commerical vaccines may be elusive until the specific virulence
factors contributing to the pathogenicity of the organisms are better understood.

The risk of disease can be minimized by maintaining proper ventilation, avoiding
overcrowding and stress, minimizing mixing and moving, incorporating pest control measures,
cleaning and drying the housing areas adequately, and using disinfectants between housing
groups.

Diagnostic criteria:

1. Disease usually peaks during weaning (6 weeks) and mixing.

2. Stress predispose pigs to S. suis infection.

3. Clinical signs include fever, and CNS signs.

4. Gross lesions include congestion of the meninges, lymph nodes and lung, fibrino purulent
arthritis, vegegtative valvular endocarditis, polyserositis.

5. Histopathological lesions include suppurative meningoencephalitis, arthritis, endocarditis and
pneumonia.

6. Bacteria isolation and serotyping.

7. Virulent factor-MRP, EF.

8. Higher carrier rates in pigs (4~10 weeks) and possible source of infection from gilt and sows
(uterus, vagina), tail cutting, teeth remove as well as castration in piglets.
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1. Dog Myxoma 2R BERE T O
2. Ferret Chordoma 2R BERE T O
3. Human Ependymoblastoma RRESER

4. Goat Cryptosporidiosis & B R AR R

5. Lemur fulvus Amoebiasis &8 R RAZTRAT

6. Monkey Tuberculosis G REREREA

7. Human Tuberculosis B LI BEIR

BRI BRELHAN SRS (4F 498 RSB EFORT)

8. Pigeon
9. Cat

10. Human
11. Rat

12. Human
13. Human
14. Dog

15. Human
16. Squirrel
17. Pig

Synovial sarcoma
Perinephric pseudocyst
Choledochocyst

Bile duct ligation

H. pylori-induced gastritis
Pseudomembranous colitis
Dirofilariasis

Pulmonary dirofilariasis
Toxoplasmosis

Toxoplasmosis
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18. Human
19. Wistar rat
20. Human
21. Chickens
22. Goldfish
23. Human
24. Human
25. Human
26. Pig

27. Pig

Malignant lymphoma
Malignant lymphoma
Sparganosis

Newcastle disease
Herpesvirus infection
Chromomycosis

Metastatic thyroid carcinoma
Chordoma

Swine salmonellosis

Vegetative valvular endocarditis
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28.
29.
30.

31.
32.
33.
34.
35.
36.
37.

Human
Largemouth bass

Dog

Malayan sun bears
Human

Human

Dog

Human

Siamese cat

Human

Nocardiosis

Nocardiosis

Demyelinating canine distemper

encephalitis
Adenovirus infection
Actinomycosis
Tuberculosis
Interstitial cell tumor
Carcinoid tumor
Hepatic carcinoid

Myositis ossificans
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38.
39.

40.

41.
42.

43.
44.
45.

Ferret
Human

Rat

Human
Pointer bitch

Human
Dog

Human

Pheochromocytoma
Extra adrenal pheochromocytoma

Mammary gland fibroadenoma

Fibroadenoma
Canine benign mixed type
mammary gland tumor

Phyllodes tumor
Canine oral papilloma

Squamous cell papilloma
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46.
47.

48.
49.
50.
51.
52.

Cat Feline dirofilariasis

Human Lung: metastatic carcinoma associated
with cryptococcal infection.
Liver: metastatic carcinoma.
Adrenal gland, right: carcinoma
(primary)

Wild rodents Adiaspiromycosis

Human Echinococcosis

Piglet Porcine cytomegalovirus infection

Human Pneumocystis carinii pneumonia

Goslings Aspergillosis
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53. Human Intracavitary aspergilloma and cavitary & R % #F B[z
tuberculosis, lung.

54. Human Fibrocalcified pulmonary TB mixed e kkRLSER
actinomycosis and aspergillosis lung
infection with abscess DM, NIDDM.

55. Broilers Infectious laryngo-tracheitis S RIAHT LB B A
(Herpesvirus infection)

BARCERELANE (86F3 A 28R FERBERE —RBRMT) !

56. Human Gastrointestinal stromal tumor & ¥R RQ‘? & Fm

57. Chicken Cecal coccidiosis B =P kB E A
58. Human Tuberculous enteritis with perforation 4’#‘7? & 9?{:\% I

59. Dog Colonic adenocarcinoma E Bt Ey % B2d.
60. Human Intestinal capillariasis 5L EEEE

61. Goose Spirochetosis Bl s 45 & &?E kB F

62. Human Submucosal leiomyoma of stomach ~ #1% & RN &L & & Fm

63. Porcine Proliferative enteritis (Lawsonia Bt R R E =R By i T

Intracellularis infection)
64. Human 1. Adenocarcinoma of sigmoid colon & L #74f & I%
2. Old schistosomiasis of rectum
65. Carprine Cryptosporidiosis & B R AR R

BHRIEFREZLHNE (86 F7TA 20 BAHAEARKHGLALAER Bl KR TET)

66. Chapmanrs zebra Echinococcosis BieBRFSRESEAR

67. Human Hepatic ascariasis and cholelithiasis =~ ZALAEHE R

68. Human Liver abscess (Klebsillae pneumoniae) & 3t'% 5%

69. Pig Pseudorabies (Herpesvirus infection) & % & 3 FH2 5% % B

70. Human Acute Q fever hepatitis B AT ZEESRR

71. Human Myelolipoma &M ERIR

72. Mouse Reticulum cell sarcoma BEREREHEH &Eﬁ C

73. Human Hepatocellular carcinoma CIEE P E

74. Wistar strain rats Hepatocellular carcinoma induced by &5 4 R X %Y ﬁr#@ AT
aflatoxin B1

75. Rabbits Acute yellow phosphorus intoxication Bl s $& K 58k &£ £ &

FHARUERELHANEGT (86 F 11 A2BHZFRBRAMAERE—ERARETRIT) :

76. Cat Polycystic kidney bilateral and renal % B 4z 498y 45 B £ .0
failure
77. Human 1.Xanthogranulomatous inflammation & R ¥ & B[z

with nephrolithiasis, kidney, right.
2.Ureteral stone, right.
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78. Chicken

79. Human
80. SHR rat

81. Human

82. Human
83. SD rats

84. Human

85. Dog
86. Human

87. Human

88. Human
89. Goose

90. Human

Marek's disease in native chicken

Emphysematous pyelonephritis

1.Glomerular sclerosis and hyalinosis,
segmental, focal, chronic, moderate

2.Benign hypertension

Angiomyolipoma

Inverted papilloma of prostatic urethra
Phagolysosome-overload nephropathy

Nephrogenic adenoma

Renal amyloidosis

Multiple myeloma with systemic
amyloidosis

Squamous cell carcinoma of renal

pelvis and calyces with extension to

the ureter

Fibroepithelial polyp of the ureter

1.Severe visceral gout due to kidney

damaged
2.Infectious serositis

Clear cell sarcoma of kidney

91. orange-rumped Hypervitaminosis D

agoutis
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B+ —REBREBLAFNE (STHF3A1BABREABGLOERET)

92. Pig

93. Dog
94. Human
95. Dog
96. Human
97. Tiger
98. Human
99. Mouse

Foot-and-mouth disease (FMD)

Mammary gland adenocarcinoma,
complex type, with chondromucinous

differentiation

1.Breast, left, modified radical
mastectomy, showing papillary
carcinoma, invasive

2.Nipple, left, modified radical

mastectomy, papillary carcinoma,

invasive

3.Lymph node, axillary, left,
lymphadenectomy, palillary
carcinoma, metaststic

Transmissible venereal tumor

Malignant lymphoma, large cell type,

diffuse, B-cell phenotype

Carcinosarcomas

Mucinous carcinoma with intraductal

carcinoma

B R K& w6 BT
.J_a/%j—\'fﬁ' bﬁﬁ'?

BY s vp LK RER B A2
AR BEHE R

L B &R FHE R R PT
B aPRER

Mammary gland adenocarcinoma, type Bl ‘R F 5 84 % 7 B A 52 F 0

B, with pulmonary metastasis,
BALB/cBYJ mouse
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100. Human Malignant fibrous histiocytoma and ¥ B 5& 2% %+

paraffinoma
101. Pig Swine pox Bl 2 R K FEBEE A
102. Human Pleomorphic adenoma (benign mixed 3 &% 426 K%

tumor)

B R ERELHAE (8754 9BAEREARMLHENET) BT LEE

3%_
%+£k%ﬁ%ﬁ%ﬁ%?(ﬂ#6ﬂMﬂ%ékﬁi%%ﬁﬁﬁ)'
103. Human Atypical central neurocytoma AR KR SE
104. SD rat Cardiac schwannoma BEREREHMHE ?ﬁ &Eﬁ Ck
105. Human 1. Mucormycosis CRBHRARGESER

2. Diabetes mellitus
106. Dog Parasitic meningoencephalitis, caused & /% & # B2 5F 7 A7
by Toxocara canis larvae migration
107. Human 1. Primary cerebral malignant EE A=
lymphoma
2. Acquired immune deficiency
syndrome
108. Lamb Listeric encephalitis J# R4 5’3? & IR 5 6 P
109. Human Desmoplastic infantile ganglioglioma & 4 & %22
110. Piglet Pseduorabies B s B ﬁiﬂ&k%"
111. Human Schwannoma ZEBER
112. Chicken Avian encephalomyelitis A %H%/J‘\’E?‘
113. Human Tuberculous meningitis R T
114. Dog Osteosarcoma £ B4z é’J %’J % B2d.

FtornEmEEL2HHE (87511 A 15 Elz"é@jﬂl’ LR ERIT)

115. Dog Mixed germ-cell stromal tumor, mixed ~ £ BE&&EHh EZEF O
Sertoli cell and seminoma-like cell tumor

116. Human Krukenberg’s Tumor bR Q

117. Human Primary insular carcinoid tumor arising 1t & 47 & B %

from cystic teratoma of ovary.

118. Dog Cystic endometrical hyperplasia =18 R AR R PT

119. Human Polypoid adenomyoma RF BzbBR

120. Human Gonadal stromal tumor HERER

121. Dog Cystic subsurface epithelial structure(SES) B A€ & &4y F

122. Human Gestational choriocarcinoma ALK BHKEIR

123. Horse Ovarian granulosa cell tumor AL PN

BTERUBARELHTE (8F4A 11 AARILERRLEELRMEWEREIT)
124. Dog Superficial necrolytic dermatitis 2R &M EZ PO
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125.
126.
127.
128.

129.
130.
131.
132.

Human
Mouse
Human
Goat

Human
Chicken
Human
Dog

Solitary congenital self-healing histiocytosis & R 14 & & It

Alopecia areata
Eumycotic mycetoma
Contagious pustular dermatitis

Kaposi's sarcoma

Fowl pox and Marek's disease
Basal cell carcinoma (BCC)
Transmissible venereal tumor
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PERBELERES S
—REFTEZARUEBRESEHIACRHIBA—EXR

5 #a |l 23 L) By M1 5 w’oH R N
4%
fg 7% (I |Myxoma Dog a% B 4m 2 By 4 B B P 0
2 Chordoma Ferret NS Xk #b] Y NN
3 Ependymoblastoma Human K ERLEER
8 Synovial sarcoma Pigeon (R HEL PO
18  [Malignant lymphoma Human K ERLEER
19  [Malignant lymphoma Wistar rat REREMFIAAAR
LN
24 |Metastatic thyroid carcinoma Human B S A B
25 |Chordoma Human bR )\z'ﬁﬁ éa/\ ELF%
34  |Interstitial cell tumor Dog By i v # k BL 2 2
35 |Carcinoid tumor Human | & éa/\ b F"
36  |Hepatic carcinoid Siamese cat | £ B 2498y B L .o
38  [Pheochromocytoma Ferret 2R MW EL PO
39 |Extra adrenal pheochromocytoma Human HhRRE KR ADER
40 |Mammary gland fibroadenoma Rat B RESRE SRR
LN

41  |Fibroadenoma Human B o5 g B F:"
42  |Canine benign mixed type mammary |Pointer bitch Lo oK EhEp B R 2

gland tumor
43 |Phyllodes tumor Human SR ERAERR
44  |Canine oral papilloma Dog B & ;; j—\r‘ﬁ' &1 ¥
45  |Squamous cell papilloma Human o B BE AR
47  |Lung: metastatic carcinoma associated |Human —FEmERE

with cryptococcal infection.
Liver: metastatic carcinoma.
Adrenal gland, right: carcinoma
(primary)

56 |Gastrointestinal stromal tumor Human 4L R BT
59 |Colonic adenocarcinoma Dog 2R MW EL PO
62  |Submucosal leiomyoma of stomach Human EPAS éa/\ B [z
64 |1.Adenocarcinoma of sigmoid colon  |Human RS HA B

2.01d schistosomiasis of rectum
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o #A |l e B B4 31 ’oOH R &
Fa iR
71  |Myelolipoma Human 4L #FBERR
72  |Reticulum cell sarcoma Mouse RERE M E T RAFR
LN
73 |Hepatocellular carcinoma Human #Hh R Ko 5B IR
74  |Hepatocellular carcinoma induced by  [Wistar strain |& ¥ 4 B ¥ &4 F 435
aflatoxin B1 rats P
81. |Angiomyolipoma Human R ErR
82. |Inverted papilloma of prostatic urethra |Human ‘B ,L%)T/r B Ig
84. [Nephrogenic adenoma Human B & B
86. |Multiple myeloma with systemic Human 2 TR b A B TR
amyloidosis
87. |Squamous cell carcinoma of renal pelvisfHuman 4 dbE P
and calyces with extension to the ureter
88. |Fibroepithelial polyp of the ureter Human GIHFRR
90. |Clear cell sarcoma of kidney Human 4L B2
93. |Mammary gland adenocarcinoma, Dog HieRPHESZAZ
complex type , with chondromucinous
differentiation
94. |1.Breast, left, modified radical Human BREFER
mastectomy, showing papillary
carcinoma, invasive
2.Nipple, left, modified radical
mastectomy, papillary carcinoma,
invasive
3.Lymph node, axillary, left,
lymphadenectomy, palillary
carcinoma, metaststic
95. |Transmissible venereal tumor Dog l S L %r‘% #
96. |Malignant lymphoma, large cell type, |Human 1k }E**%’( X P
diffuse, B-cell phenotype
97. |Carcinosarcomas Tiger LB R %ﬂ—rﬁ’%ﬁ ENzil
98. |Mucinous carcinoma with intraductal |Human H o5l BEry
carcinoma
99. [Mammary gland adenocarcinoma, type |Mouse RE BBy % 0 B R
B, with pulmonary metastasis, &
BALB/cBYJ mouse
100. |Malignant fibrous histiocytoma and Human o B BE Ak 2

paraffinoma

37




5 38 | Al E) B 49 7 " OHE &
%
102. |Pleomorphic adenoma (benign mixed |Human iR R e
tumor)
103 |Atypical central neurocytoma Human #Hhm Ko 5B IR
104 |Cardiac schwannoma SD rat B RE R e E IR R
LN
109 |Desmoplastic infantile ganglioglioma |Human o e B 2R
107 |1.Primary cerebral malignant lymphoma|Human EE R g 3
2. Acquired immune deficiency
syndrome
111 [Schwannoma Human =FEam B
114 |Osteosarcoma Dog AR /Y EZF O
115 |Mixed germ-cell stromal tumor, mixed |Dog EREH{HHHMEBEZFQ
sertoli cell and seminoma-like cell
tumor
116 |Krukenberg’s Tumor Human & IbmE PO
117 |Primary insular carcinoid tumor arising [Human it ik Bk ez S B
from cystic teratoma of ovary.
119 |Polypoid adenomyoma Human PR UES O
120 |Gonadal stromal tumor Human HEEBERR
122 |Gestational choriocarcinoma Human HAEABFHER
123 |Ovarian granulosa cell tumor Horse B = o HL K
129. |Kaposi's sarcoma Human 3 R BE o
131. |Basal cell carcinoma (BCC) Human Vi s
132. |Transmissible venereal tumor Dog B 5 2% j‘\*"‘" BRELEE 2
tm 6 Tuberculosis Monkey B2 KPFEEEZ
7 Tuberculosis Human RS HA B
12 |H. pylori-induced gastritis Human SR E PO
13 |Pseudomembranous colitis Human B S FH /r{r BT
26  |Swine salmonellosis Pig B L $E 'ﬁ"?‘ A
27  |Vegetative valvular endocarditis Pig LB A %%,‘ﬂr‘ﬁ%ﬁ
28 [Nocardiosis Human LR A B
29  |Nocardiosis Largemouth | RBRE %m % /é‘ i
bass
32 |Actinomycosis Human Ly YR B
33 [Tuberculosis Human R & {5}/’—’5 PN 5‘6 A % e
53 |Intracavitary aspergilloma and cavitary |Human BREF
tuberculosis, lung.
54  |Fibrocalcified pulmonary TB, left Apex.Human e kELSER

Mixed actinomycosis and aspergillosis
lung infection with abscess DM,
NIDDM.
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o #8 | Ik ) E) B 49 7 " OHE &
%
58  |Tuberculous enteritis with perforation |Human T ETHEE B
61 |Spirochetosis Goose Bl 25 8 gk Bl
63  |Proliferative enteritis (Lawsonia Porcine JFRBRE o W h BT
intracellularis infection)
68 |Liver abscess (Klebsillae pneumoniae) |Human &b 'E‘Fm
77. |1.Xanthogranulomatous inflammation |Human R &
with nephrolithiasis, kidney, right.
2.Ureteral stone, right.
79. |Emphysematous pyelonephritis Human -1 }E*"%’( EE %
89. |1.Severe visceral gout due to kidney Goose Bl 5 v # BEELEE 2
damaged
2.Infectious serositis
108 |Listeric encephalitis Lamb B R % %% J%J% 5 74 P
113 |Tuberculous meningitis Human R I
21 |Newcastle disease Chickens B4 j:f"‘" &1 F3
22 |Herpesvirus infection Goldfish EIoRSY S--3 I FA
30 |Demyelinating canine distemper Dog 4 B R A AT R P
encephalitis
31 |Adenovirus infection Malayan sun | 5 & # K S28k B2 4 2
bears
50 |Porcine cytomegalovirus infection Piglet LB B REMAERR Fﬁ
55 |Infectious laryngo-tracheitis Broilers B s R BT R B
(Herpesvirus infection) P
69  [Pseudorabies (Herpesvirus infection)  |Pig & R BAZEHT R PT
78. |Marek's disease in native chicken Chicken JFRBRE w5 h BT
92. |Foot- and- mouth disease (FMD) Pig B R K& Ik G BT
101. |Swine pox Pig B R HKRZFERBE A
110 |Pseduorabies Piglet B2 RA RS
112 |Avian encephalomyelitis Chicken DAL -
128. |Contagious pustular dermatitis Goat B RBE&E RBRE KRR
b5 & B
130. |Fowl pox and Marek's disease Chicken B = g BB 2
f#; 23 |Chromomycosis Human & Jbym 32 ‘4? N
47  |Lung: metastatic carcinoma associated |Human =Fam B
with cryptococcal infection.
Liver: metastatic carcinoma.
Adrenal gland, right: carcinoma
(primary)
48  |Adiaspiromycosis Wild rodents |B -2 6% K £ 8k B & 4
52 |Aspergillosis Goslings B R R G = 9m B s BT
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5 #A | =Bl Ej B EEu Nl /OB R 4
Fa iR
53. |Intracavitary aspergilloma and cavitary |Human R EHERR
tuberculosis, lung.
54. |Fibrocalcified pulmonary TB, left Apex.Human e kkRLSER
Mixed actinomycosis and aspergillosis
lung infection with abscess DM,
NIDDM.
105. |Mucormycosis Human A6 ik b F R k2 A BT
Diabetes mellitus
127. [Eumycotic mycetoma Human Tt 2k b 2 A TR 4 5 B TR
44 |14. |Dirofilariasis Dog é* ) %’ifﬁi i éﬁx.%\*ﬁﬁ
3 15. |Pulmonary dirofilariasis Human &b R R BT
20. |Sparganosis Human 4 bk R 48 BER
46. |Feline dirofilariasis Cat ENc RS Xk % Y NN
49. |Echinococcosis Human 4% RQ@ EL T
60 |Intestinal capillariasis Human 4 b B B
64 |l.Adenocarcinoma of sigmoid colon Human RS HA B
2.01d schistosomiasis of rectum
66  |Echinococcosis Chapman’s Bl b K2z
zebra
67 |Hepatic ascariasis and cholelithiasis Human AL B R
106 |Parasitic meningoencephalitis, caused |Dog 2 KA R T
by Toxocara canis larvae migration
B& |4 Cryptosporidiosis Goat 4 B R AL R P
15 |Amoebiasis Lemur fulvus |46 ¥ & 3 FH2 51 % F')?
16  |[Toxoplasmosis Squirrel LE A %ﬂ—ﬁiéﬁ %P
17  |Toxoplasmosis Pig B R I T B fe Bk B r‘-’*" FA
51  |Pneumocystis carinii pneumonia Human 4 bR ‘4? NN
57  |Cecal coccidiosis Chicken B = g k B %’» FA
65  |Cryptosporidiosis Carprine LB R %ﬂ—r‘ﬁ%ﬁ
s % |70 |Acute Q fever hepatitis Human iR G e Fm
R
o Perinephric pseudocyst Cat R N 2 }; 2%
10 |Choledochocyst Human £k E éfa AET
11 |Bile duct ligation Rat v % 2%
37  |Myositis ossificans Human &b 'E’Fm
75  |Acute yellow phosphorus intoxication |Rabbits B = i k B 2L 2
76. |Polycystic kidney bilateral and renal Cat ENE RS XS] ?/J % EL 2
failure
80. |1.Glomerular sclerosis and hyalinosis, |SHR rat HrE2r & BRE®R

segmental, focal, chronic, moderate

2.Benign hypertension

By B R s
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5 #A | =Bl 2 B By %) /OB R 4
E
83. |Phagolysosome-overload nephropathy |SD rats TR e EA PR
85. |Renal amyloidosis Dog R i ﬂ"‘ﬁ‘ Eﬁ R PT
89. |1.Severe visceral gout due to kidney Goose v LK dhEpr B 2
damaged
2.Infectious serositis
91. |Hypervitaminosis D Orange-rump (B -2 &% K S8k B2 A
ed agoutis
118 |Cystic endometrical hyperplasia Dog 2 R R RPT
121 |Cystic subsurface epithelial structure  |Dog HeTmREm P
(SES)
124. |Superficial necrolytic dermatitis Dog EB 4 ?/J# B2d.
125. |Solitary congenital self-healing Human BRI E B
histiocytosis
126. |Alopecia areata Mouse BRI LA BRI RS
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