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SUMMARY

Bovine abortion is one of the most critical disease problems in the dairy
cattle industry worldwide because of its negative economic impact. Also,
bovine abortion is one of three disease problems in Korean dairy cattle
industry as well including mastitis and foodlot. Surveys on the causes of
bovine abortion have been reported from several countries. Identifying the
causes of bovine abortion is the most important for establishing a proper
rational herd management, which can protect the dairy farmers from
economic losses. This type of survey is also significant for investigating
whether any regional differences secondary to the climates and types of
cattle management or environmental factors can affect the pattern or
prevalence of abortifacients, which has not been previously studied in
Korea systematically and nationwide.

Causes of bovine abortion were surveyed in Korea during a research
period (June, 1999-June 2002) from the cases submitted to College of
Veterinary Medicine, Seoul National University, principal research
organization. The research team is composed of four fields;
Theriogenology, Pathology/Parasitology, Microhiology (Bacteriology and
Virology), and Animal Nutrition. These four fields interrelate closely to
identify the causes of bovine abortion. Three hundred and thirty—three
aborted bovine fetuses and maternal sera were evaluated through
necropsy, histopathology, bacteriology, virology, PCR, and serological tests.

The infective causes of abortion were identified in 168 (49.8%6) cases, of
which 71 (219%6) were due to infection with N. caninum. Viral and
bacterial causes were diagnosed in 84 (24.9%) and 13 (3.996) aborted
fetuses, respectively. Abortion caused by mycotic infection was not found
during the study. Noninfectious causes such as multiple pregnancy,
maternal weakness, torsion of umbilical cord, or environmental factors

were observed in 33 (9.8 %) cases. No specific causes were identified in
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remaining 110 (325%) cases and 27 (8%) were not able to perform
necropsy because of severe postmortem \autolysis. Based on clinical and
epidemiological results of our research data collected from aborted fetus,
some of important utilization of our results could be projected.

Considering economic losses due to abortion, our results have to be
informed to the farmer or owners of farmi in order to prevent subsequent
abortion. Since successful and complete diagnosis could be made in case
that aborted fetus and placenta are well preserved by the farmers and
collected by our research team, our results has to be utilized as a
educational tools to teach the farmer for the importance of sample
preservation and monitoring of potential causes of abortion. Qur results
also showed that vaccination rate and antibody titer in sera was very low.
This has been proposed as a risk factor ;for abortion in massive number
of animals. In fact, low vaccination has led to outbreak in abortion by
akabane virus infection in winter of 2000. Therefore, our results from
akabane-induced abortion has to be used as a educational data in order to
increase vaccination rates and thereby decrease abortion rate in the farm.
When analyzed seasonal effect on abortion, there are highest number of
abortion cases in summer. This is due to heat stress to the cows and
lack of good management of farm in summer. Therefore, our results has
to be presented to the farmers or owners in order for farmers to take
actions to decrease abortion rate in summer. Our results suggest that the
appropriate treatments after abortion hav¢ to be done by a veterinarian,
not by farmers or owners, in order to restore the reproductive system for
the next pregnancy. This results has to be enlightened to the farmers or
owners to have better pregnancy rate aftér abortion. Based on our results
of causes of abortion by infectious agents, new flocks of cattle have to be
subjected to the serum antibody test for iinfectious agents by the National
Research Center and this policy has to: be informed all of farmers or

owners of farms in Korea
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Considering the significance of N. caninum infection as a cause of
bovine abortion in Korea, establishment of diagnostic methods  with high
sensitivity and specificity is highly in need. For that purpose,. first we
established PCR-based diagnostic strategy using DNA extracted from
paraffin blocks. This method was more sensitive than
immunohistochemistry and PCR using fresh tissues, and therefore can be
practically applicable for rapid and routine diagnosis of N. caninum
infection. We also set up ELISA method using N. caninum major surface
protein, Nec-p43 as antigenic domain. Formalin-fixed whole
tachyzoite-based agglutination test was also established for serodiagnosis
of N. caninum infection in various animal species. These three diagnostic
methods  established in this study can be used at other
government-owned or private research institutes. Prevalence of antibodies
to N. caninum in dogs, cattle, raccon dogs, and mice were examined. In
dogs, the seropositive rate of dogs that have been kept at farms which
had experienced neosporosis had significantly high rate compared to dogs
at the urban area. Twenty % of raccon dogs examined by NAT were
seropositive to N. caninum. These results suggested that horizontal
transmission occurs in the dairy farms and raccon dogs might act as a
infective source since they had free access to farms especially during
nighttime. This phenomenon should take consider for preventive measure
of bovine neosporosis. Seroprevalence of Korean native beef cattle was
significantly lower than that of dairy cattle probably due to differences in
the management.

N. caninum Korean isolate was inactivated by three methods that
include formalin-treatment, saponin-treatment, and ultrasonification. When

inactivated tachyzoites were infected to cattle, significant level of antibody
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titer were developed post infection. "Even in vivo bovine challenge
experiment was not performed, based on'the results of that study , it has
been suggested that they will probably have some degree of protective
effect against N. caninum infection. Artemisinin was effective against V.
caninum  tachyzoites intracellular rhultiplication in cultured cells.
Anti-protozoal efficacy of -alcohol qéxtracts of several herbs were
performed and found out that Torilis japonica and Sophora flavescens
were effective. These compounds might be of value in the prevention and
treatment of bovine neosporosis. Further characterization of specific
fractions of each chemical is in process to develop as new anti-protozoal
compounds.

To find out causes and develop preventive measures, bacterial and viral
agents were isolated and identified from specimen of bovine abortion ; 262
fetus, 44 placenta, and 32 milk samplesi Three hundred forty two bacterial
strains were isolated from them and 68 species were identified using a
Vitek system. Identified viral strains weére 14, 31 and 6 in IBR virus, BVD
virus and Akabane virus, respectively.z Of the viral strains, 5 strains of
BVD virus were isolated and characterized in cytopathic effect, nucleotide
sequences. Serological tests in B abortus, Leptospira interrogans,
Camphylobacter fetus infection and Q fever were performed with sera
collected from all over the country. Two cows showed positive reaction in
B. abortus infection were slaughtered followed by a national law. Positive
rates in the samples were 21% aﬁd 9.7% in Camphylobacter fetus
infection and Q fever. In viral agents, 10.6%, 77.0% and 53.3% of them
were positive against IBR virus, BVD virus and Akabane virus,
respectively. These results suggested that future study should be done in
C. fetus and BVD virus infection anid vaccination against viral agents
should be strongly recommended, espediaily against IBR virus.

Genetical or immunological diagnostic :methods against bacterial and viral
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causative agents were developed or established to diagnose bovine
abortion. Most of them could be applied for filed trials to diagnose the
bovine abortion through transfer of the techniques to national or regional
diagnostic labs. We also established and applied a RAPD method using
URP primers to trace an origin in the B. abortus infection, especially in
bovine brucellosis. The method could be useful to investigate the origin of
the infection and epidemiological study in bovine abortion.

Korean situation in preventive measures of bovine abortion was surveyed
by questionaries ; vaccination, disinfection, confirmation of brucellosis test
before purchase, regular serological tests 'against causative agents of
bovine abortion. Data from the questionaries could give lots of information
to develop and apply new preventive measure of bovine abortion in our
country. The data could be used to develop guidelines for establishment of
preventive measures against bovine abortion.

As our results suggested, long-term research project has to be launched
in order to elucidate the cause of unknown abortion cases in this study.
This includes the effect of long-term management system, environmental
factors and relationship with other diseases. In conclusion, considering
importance of abortion in the economics of the dairy and livestock
industry, the proposed important utilization of our results has to be
considered as one of critical factor to make anti-abortion policy by the
administration.

It is well known that poor reproductive performance in dairy industry
decreases economic profits resulting from long calving intervals and
decreased milk production. To achieve optimal reproductive performance,
high intake of a well balanced ration and good health program is required
and multifarious technical and managerial strategies are required to solve
and alleviate reproductive problems including abortion. The dietary
perturbation that may decrease reproductive efficiency include inadequate

energy, excess crude protein and vitamin and mineral unbalance.
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From this prospective field survey, the abortion rate for 8,893 dairy
cows in a total of 254 dairy farms: 216 farms in 6 regions of Kyunggi
province and 38 dairy farms in 3 regions of Chungcheong province was
59% with a range of 15 to 9.1% among all 9 regions. The 4 regions
having a great number of surveyed cow@s, the herds in Pyoungtack and
Icheon-Yeoju regions were particularly at higher rate of abortion than
those in Hwasung and Ansung regions énd, the abortion rate for herds
enrolled and unenrolled in the Korean’s DHI Testing Program was 5.4%
and 4.9%, respectively. Based on the ;reproductive records of herds
participating in DHI Testing Program, the:abortion rate by herd sizes was
225% for =21 cows, 14.3% for 21-40 Cows and 99% for =41 cows,
respectively. Overall abortion for 16,700 pregnancies from =21 cows was
12.1% and was nearly twice higher than that from the field observational
survey due to including the abortion of cows that their fetal losses were
not observed and were reinseminated. Differences in the abortion .rates
between seasons and regions from t}iis analysis showed a similar
tendency with those from the field survey;’

The levels and changes of macro (P, Ca, Mg) and trace (Zn, .Cu, Mn)
minerals in serum during pregnancy of'the aborted cows were nearly
similar with those of normal pregnant cows compared as a counterparts.
Although low serum levels in some mineﬁals were occasionally noted from
the aborted cows, these levels were not a possible risk factor for abortion.
There were no great differences in serurh mineral levels between season
months and parities of aborted cows:. Glucose and cholesterol levels in
serum were not different between normal and aborted cows during
gestation. However, due to the wide range in levels, it was difficult to
use these serum profiles in predicting abortion problems.

Based on dietary analysis of feedstuff, the le\?els of crude protein, crude
fat and minerals in TMR and mixed concentrates were aIrﬂost higher than

those of required levels. However, the levels of NDF and ADF in forage
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or hay were partially not satisfied to recommended conditions. If there are
no very serious problems in dairy feed intake, it seems to be not
concerned about abortion risks from these feedstuffs.

The experiences and strong innovative willingness to feeding
management, reproduction and health control of dairy farmers appeared to
have a large effect in alleviation of abortion risks. In addition, the cows in
herds under regular health and sanitary programs showed lower abortion
rates than those in irregular or unsanitary condition herds. The types and
facilities of barn were investigated as possible causative factors for
abortion, but their cause-and-effect relationship were difficult to determine
from this study and further studies on these fields are required to find

optimal conditions for the alleviation of risk factors for abortion.
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© Table 1. Summary of Retrospective Abortion Surveys in
USA B
State Heporting
California South Dakota South Dakota
Years 1985-89 1968-72 1982-83
Total cases 468 2544 958
% Dignosed 45.6 35.3 31.9
% Infectious 43.9 30,7 29.9
Protozoal 19.2| IBR 15.9| Misc.bact. 6.4
Misc.bact 7.5| Mycotic 35| IBR 6.0
Cause (%) A. Pyogenes 6.3] Campylobacter 3.0| A.pyogenes 5.0
IBR 3.8{ A. pyogenes 2.7 mycotic 4.3
D Anomalies 2.4| Misc. bact. 27| BVD ‘3.7
(Descending 1= epira 19| EBA 0.8| Listeria 25
EBA 1.7| Brucella 0.8| Anomalies 1.4
order) BVD 1.5| Leptospira 0.6| Leptospira 0.8
Nitrate 1.5/ Listeria 0.6| Campylobacter 0.5
Salmonella 1.5| BVD 0.1| Dystocia | 05
State Reporting
Michigan Oklahoma Australia (Victoria)
Years 1983-89 1985-87 1981
Total cases 847 (Jan.-June) 265
% Diagnosed 4.0 98 37.0
% Infectious 228 27.5 35.0
Misc.bact. 6.6 | IBR 4.1 | Mycotic 10.4
A.pyogenes 4.6 | Campylobacter 41 | Salmonella 6.4
Cause (%) IBR 34 | Anomalles 4.1 | Misc. bact. 45
Mycotic 26 | A pyogenes 3.1 | Campylobacter 4.1
(Descending Anomalies 2.5 | Mycotic 3.1 A pyogenes 3.8
Salmonella 2:2 | Misc. bact. 3.1 | Leplospira 3.0
Listeria 1.3 | Chlamydia 2.0 | Protozoal 1.9
order) ~ Ureaplasma 0.8 | Brucslla 2.0 Anomalies 15
Campylobacter 0.2 | Leptospira 1.0 | Listera 1.1
Prtozoal 0.2 | Dystecia 1.0 | Brucella 04
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@ A survey of causes of bovine abortion occurring in the San

Joaquin Valley, California
Mark L. Anderson, Pat C Blanchard, Bradd C Barr, Rick L. Hoffman
(Journal of Veterinary Diagnostic Investigation 2:283-287)

2 =5 XYl JAdAEE D 486F Y FAtelotel g ¥la) 3
g AAL FIAEHA R QAHAE J|FLE § FAE T

O F FHAF 486F Fabelel SET AAA7 FAE AL 295%< 1385
o olF MTA A 16.2%92 76Tl HoHPon FiHe tRE Ak
HA FAelAvk. AMTFF  Actninomyces pyogenes, Sterptococcus spp,
Leptospira spp, Salmonella spp, E. coli, ¥ Bacillus spp.5°] 7} &3}7
T HAen o8l A+ KirkbrideZt REH R FAMS FAE Holm
At

@ wpoliLo] o3 AL 56%9 26 A Ao IBR, BVD g
3L PI3e] &%k f4tel &4z 18,7, 2 1 Aok o] A3 oA Kirkbrided]
T2 78} Hlseit

@ FHAF T FAe 32%9 154904 FAFA

@ F%olA F4ko] 1.1%9] 5964 & H it}
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® 299%< 140FANAM = f4te €992 ALY 03 SWH S T oy
Yz sty WAyt BFE =R Fch

@ 406%%] 190F M thdke Pejo] WHe SA8n Yoy Sd€e o
VA= #ASHA FUAth A% 74 7)1 A HE 453 T
A ggkor @A AFE LEH FAos Y A5H FAS YyzA
3 WMEE Hole o] 17.1%A 80FoA A=A webr SR o9
FRHE A8 AW 203%2 @A LEI PFEdol A N
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© "% South Dakota Animal Disease Research and Diagnostic
Laboratoryel o218 f2elole] @ ALY (F 8,982 case)

|
T

Agent Total ~ %of total
Actinomyces pyogenes 378 4,22
Bacillus sp 321 3.68
Listeria sp 121 1.35
Escherichia coli 98 1.09
Leptospira interrorgans 79 0.88
Pasteurella hemolytica 37 0.41
Streptococcus Sp. 27 0.30
Pasteurella multocida 26 0.29
Salmonella sp. 26 - 0.29
Brucella abortus 24 - 027
Haemophilus sommus 21 0.23
Staphylococcus sp. 21 0.23
Campylobacter fetus spp. venerealis 19 0.21
Campylobacter fetus spp. fetus 17 0.19
Pseudomonas sp. 15 0.17
Campylobacter jejuni 14 0.16
Aeromonas sp. 1.1 0.12
Corynebacterium peudotuberculosis 8 0.09
Ureplasma diversum 7 0.08
Yersinia pseudotuberculosis 6 - 0.07
Campylobacter (unidentified) 5 0.06
Chlamydia psittaci 3 0.03
Anaplasma marginale 2 0.02
Proteus sp. 2 0.02
Fusobacterium nucleatum 2 0.02
Corynebacterium ulcerans 1 0.01
Enterobacter sp. 1 0.01
Moraxelia sp. 1 0.01
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Table 4. viruses associated with 8,962 bovine abortions and stillbirths.

No. of specimens % of total examined

Bovine herpesvirus-1 485 541
Bovine viral diarrhea virus 407 454
Bovine herpes virus-4 47 0.52
Enterovirus 2 0.02
Parvovirus 2 0.02
Bovine leukosis virus 2 0.02
Adenovirus 1 0.01
Parainfluenza virus 1 0.01
Pseudorabis virus 1 0.01
Total 948 10.58

O A2 559 T4 5Y2 MFHEM A%t e £F3 FFofo w

| 2A F45n glen 9o Y44, A4F), #4 2 A%
T A= v @, @8 dAie 9 JELS FHopFo
E FUA8AAd AANA BHe]l nxHn Utk EF ¢
A A et Ad73E AT FAAH T A8 Y gH2AD BHEY =
AR A B JTEFAIE Bol AFHL Uk o E EAE UdE AIAES
o] A ¥HHAT I WEH FEE FUY FLAYANE B nEY =9
o] &3] olfof & Holth HT WM M2 HAFRE 89Y
T AR (FFATHAA =AF 2 R)
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@ The mineral nutrition of livestock, Underwood®} Suttle A (1999), CABI
13

@ Forage evaluation in ruminant, GivensS & (2000), CABI %5}

@ Dairy management practicies, housing and cattle health, ©]3\}3%%}3)
23] (2000)
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A 2A As L WY

1. A A&

AJAEM o] AL FHHEES AT7IZ (19994 6€ 154%E 2002 6¥
149) B¢ AFHow ¢ 236 M FAEFoziy g€ A2 T2 B
29 fatgeol 338 mlElE ddez S FANMFEESY fHUA d¥e
crown-rump o] F& AFFHGRE TAR I FAHFHUC. EF 2000
W 89 YFAGAA AAZFE BRI 2 o4 7 4@ 5wy A A
S8 Hu =49 g M, A5E ol&std AFFTLY dATHE HE
AAE Fgsigoh =¥ 2 ¥ 2000d ¥ 1080 A9 HIKEA ol
Uxtalzl 7] g8%e Z2AE Rold 19 nlge A F 54N 47M¥EHE
$olA] 1978 = AL A B FHEE AAEH

2. 34 2 WA HAa

FAEolE HAHALE FE3F] AT o A FAEH A
nAL AXNFHGT A F SGFoz yHe] ¥R EE FH8 ¥9
T Ee FTADSE XIUY RE FRAAAVIES 10% FAEFT LA
283 nAgEt 1R0] @ 2FAEL FAHY =AY LS AR AT
Yo EojdlAdct detd EMESEL 4me FAE AE F Hematoxylin and
Eosin (H&E) @45l Rg@n sty Helz=xes AzdeE BFA
F3ot 959 AARFFE HA3] HEAM 2od mekae 498 &
AFEE E5FENL F712 AN 39 AR

3. 4 B ATd 4AA £, ¥4

ik ZIPE2RE ATd 4948 EE7] Hstd {4 Helg A F
AR (A, A%, A5 R F, 55492 AF S Brucella agar (Difco),
BPNV agar [Nutrinet agar 916 ml, 10 g dextrose in 50 ml of bovine
serum, Bacitracin (25,000 IU/ml) 10ml, Polymyxin B (5,000 IU/ml, 0.83 ml],
Nalidixic acid (6mg/1), 1 ml, Nystatin (100 IU/ml, 10 ml, Vancomycin
(20mg/1), 10m!, Cycloheximide (100mg/1), 2 ml] ® Blood agar (Comed) &
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of HEJF 37°CAA 5% CO; #4stellA 24-48 Azt ulY F dd3y=S g
@ d GramgH, oxidase, catalase T U2 E QA HALE AAE £
[ AE AF T A (Vitek system)E o] &3 FAHsAY  AFE F
o] A4 9AA £E AL H3A AMES SHEL RAtEHol 262 o,
B 44 o R 9f 32 o o]t

4, Virus 4 ¥ AN FRFZAAA R £

1) BVD ¢} IBR virus& &3] 9131 222 direct FA conjugate & ©1-831] 333
& olgsle] ERIE] 5l JFEE RIS FES cdl culture plateE PBSE washing &
F 8096 acetore 0.2 10 B3+ AT AT F 3PCIN 10 B3F 2 A7 F PP
o} 083 3PCOIA uhg AT ¥h& = FA rinse bufferE wsshing 311 838072/
A3k

2) BVD virus & 3 ; #4t 7IHE§ PBSE 10% FA4E 3 4,500rpm
oAl 30&3 AHEE F, AEHE 08um, 0.2um fiterE: A& AIAFFE
virus 8o A3t 96 well microplate o] monolayer 7} ¥4 "
MDBK cell ol 7I3E o#de JFAF 37°CAA & 23 & FFXAA
F PBS 2 AFsls, orlel 8l wiX](Dulbecco’s moedified eagle’s
medium, DMEM)-& F7}8le] 37°CollA 5 47t wigd F, 548 Yoz
4 o Ao w%FF BVD So] CPEE #1l3on, ¢]& RT-PCR & &3
A& At

3)Akabane virus ¢ £32] ; Akabane virus ¢ ¥8+& Vero cell 3 HmLu-1
cell & Al§ 3t BVD virus #8 9 FUT W2 9533, HmlLu-1
cell ol 3t Al wlY¥sted Akabane virus 5o} CPEE #glsden,ol&
RT-PCR & 44|34 Akabane virus £°] bandg %<l 34t |

4) IBR virus o] £8 ; IBR virus & #8l¥& vero cell& °]&3 9
o] TUF WR o3t SR

5. 83 HA

Brucella abortus, Leptospira interrogans,™ Campylobacter fetus®l 83

AAle= ®EE3F tube agglutination test, microscpoe agglutination test,
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microplate agglutination test® A3t} Toxoplasma gondii®} Neospora
caninum= enzyme-linked immunosorbant assay (ELISA) Y} indirect
fluorescent antibody test (IFAT) W& o] 23ty HAE AT}, Tritrichomanas
fetus$t  Chlamydia psittacil 9% EAZHAE FATHE ol&3u=h
Akabane whol# 29} Aino Be]#l2E serum neutralization test (SNT- g3
ZIANEH)E o185 AAFAT

6. ol7bulul wpolejel W= s5g A

WHo] Fo8 ¥ y& T FAT) W B 5L 5me FA
2w oe @ndE A7 O eANez g=gE wisdth af
Zaol=® 3% H O} @H8 4 wagdM 58z Astd HdA
peroxidase activity® A A ©H& 0.1% pronase® 37T A 1083+ A
2]3t & blocking solution (Zymed , USA)el wr-3-A1A H| Boluk 32 A AF
¥}, dxt A= 1:2560.2 348 AKV OBE-1 o] g rabbit polyclonal
antibody® M. HaritaniZ (Y% National Instittute of Animal Health)*-El
2o wol Age] Al&sgem 4T A overnightsted ¥-gAZTH oA ¥
# = biotinylated goatanti-rabbit IgG (Vector Lab, USA)E 1:2002.2 3 A
she] 37Col A 2087 w8 A%) ¥ avidin-biotin complex &< 2083t A
£ 4713 DABZ 24 AZ7Y. dAd= @42 Harrds' hematoxylin ¢4
g 39 PR Aes RANYT FHAURToEe APH R OBE-1F
g 29N A HE2AL o]&IARH.

7. RT-PCR

He} A&z GAALE o83 FAHAY F TRIZOL €9
(GIBCO BRL, USA)E ol&3l4 total RNAE &3ttt cNDA 749 kit
(Takara, Japan)& ©)&3te] 37CAA 1A ¥-8AH cDNAE AlZFsArt.
ol7bulu] wholBlA S gene® targetoE B2 primerd £AE 7]1&9
=8g AEXE 39 forward (5' AGCAGAAGAAGGCCAAGATG3' )%
reverse (5'CACACGGTGCATGTCGATTA3)E AH&3t8H. PCR E5g e
=& 3 ue] cDNAE T 256 e Brgdez FAsHAT H&Ade
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35 mM MgCly, 10X reaction buffer (60 mM KCl, 10 mM Tris-HCl, pH
8.3, 0.1% Triton X~100), PCR primer& 2 50 pmol, ZZ¢] ANTPE 03 M,
1 unit Taq polymeraseE AF&3+% . PCR2 Perkin-Elmer Thermocycler
9600& o] &3l FIysigen, BeRAL 94THA 583F predenaturation
g e, 94°Col A 30% 3t denaturation, 58 Col A 30%37} annealing, 72°C ol
Al 30&7 extension 3tE AL 308 wHESHI dlxjgtez 72CoA 7EZL
extension 3= & 3Tt FTEAEL 1.2% agarose geldlAd] ANFEFdHAL
o] ethidium bromide® A3l AlL)M B o2 DNA FEZAEELS A3
ol7tuty] uiole]2 OBE-1€ FAUHRTLE A& on Fdie HzF
< SAYUERTLE AR

8. 718t HAL

VEFdE BRAYD 459 FolAe] dhfire vhsol @ATE dAdAd o
A 7I€e TEE A8 ¥ UHE £89 PCRE F33Ah. bovine
ephemeral fever virus, bovine immunodeficiencey virus, IBR, BVD, bovine
herpes virus-5 ¢ Chlamydia®l ™3fA PCRE 832w N. caninum®

v HHEEE o435t PCRE ¥yt =& BAHFTIANIEYE
o] &84 Chuzan virus, bovine ephemeral fever virus, BVD, Ibaraki 28 %
&G vlellzd e HAAE F#B3UL olgd] HHIPIANAHES
o] &3t N. aminum3 Chiamydia®) 3§ ZALE, ELISAE o]§3AME
Aujesky’s disease wlolgl 2o ¥ FHHALE =Pt

A 34 Axn

Fitefole] tid HAF R £ #HuE= Table 1 ol 8.8 EAsHC.
HAALE AANF ¥ 338 F F 596 %S 20154 S4ke] A 4L vy
T Ao ALFRHEIL ol § S BHE AAER E§ 2758 xiEd
137FNA = F4He F8AY g SdF 998 FHold & AUk

1 Sgaz
WP R delMe SEE $AaAE BIY £ YA T AMAIME
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05 oIM 4 mmel @3te VAFERY FHNze DHEE] HIH EFFZI
A BRFA[L. A GAARA (cerebellar - hypoplasia)® arthrogryposis-
hydranencephaly. (AHS) syndrome& 2t Z'].‘ 4} 99 9] FAteloldl A BASH
At (Figs'1 to 5). ¥ oAM= 4_]’8'01]1\%1 sujazol AHo] &A3T %)
QAR A FARIE FHAgze Mz WA YU 7Y 7 A
22IYY 4 22ERE A 2YF, AF 719 (Fig. 6), J4FH
A& ge AAVY, I Aesrt gud AN dF ol i+

2. Helzx8d 23 | |
AN 3384 T TlelolA WeaXe FAE dAY F P& WARAR
H WsE BIY 5 U AEAA AR FEY v P2 AANE B
g sy 934 W7t W, A4, A9 Jga 2E B B2E
o, HoldE Huta gRFsd G, YAMESG AT P& wEH
glom gt Wiol HAadeAE T4 thyel A U gliosisEol ¥
Qo= (Figs 7 and 8) tissue cyst & WH FHA gAHAT (Fig. 13).
AAs 2ATAE YT, YAME 2 YT F&o) BAHYT Y234
zAzEe 12 U89 AN EE BAH YU (Figs 9 and 11). A2l
Pulo] BAHUY HRES dME A gT, ALY tA T A&
oz qsel Ague] AsA HEY AL BAT & AW Fig 10), Lol
X % portald periportal ¢l 7HAE & -“1]"]' 9 gee] WAfo] FAF
o (Fig 12 ). Bg=A5s G4 AXNY A7 AR delde H 42
oA wiht HEle tachyzoite® FAY & JRNTL ¥ E FAE
o2 o|Fol7l tissue cyst® FAHRUT (Fig 14). 3ldelAE the 423
Zlele Bae glo] @A WM AFE Ao olAAM AY He F5
AN WAL ButE HHEY gF9 SAste Rol AU (Figs
16-18). : _
12400 E 4 54 dEgdel 24T AL 1A 54
u} x| 9 (meningencepahlitis)o] &= Ao (Fig 19). ¥4 HA A IBRel
FHoINY 2l FaAE P R HlFFo] BwHAT. HADT g
zA%" BAAH F o EFAN molzxy FINE FANA gy



& deAe ALYV E FFE YE&Fo] FUHYY (Figs 20 and 21).

AEFEE REd A E W 48] AEdME 2ozt AAA T
HAH o2 the g Hed F3I) AYFHA vslEyd dF27A0 BFIAACH
e e AT ST 3 & (perivascular cuffing), A AAEL 1A}
2 24 (neuronophagia)®} gliosisE o] #&AFY YTt (Figs 23 and 24), HWH &
g % ponsY medulla oblongata®s ¥ ZIESlolAME WH¥o] =3 A3
g M= W] ventral horn gray matterd] $&A 03 oA ngd
HEsd I35l FFFAT (Figs 25 and 26). AL A& =5 ¢
At otziuly] vlol@lx Ho) FAE ol fde) VIxHEE gL AAF
27 ZHAE 49 55 F 4FdA U4 vr2e Byt (Figs 27 and 28).
PCR HAMIME ¢ 5F F 4504 of7tubd] ulolgjx S geneol W %
AUEE HEZD & AU (Fig 29). 71HE5e FH4E HAH FolAoA
E (Fig. 22) 7fA 3] B A= Aoles AT JA| A$-dA BRHUA
R Ae FAR Hexz283 H3E A8 = Ao

3. 8% AA

Al AUA o] thsleds & 2246 ol 2] Yol thske] AlEel Aol disle] e A
T Table 29t 2} F, Buedla € 2246 719] 83 B4 29 F AP PEe VERIST,
Letospira & ZXE HAIRE 81 F BF $49010k Canpylobacter & 81 ¥ 3 17 7}
(21%9) g W2 UEhic) Q fever ofl tielols 16 F 5 18 71 970 WEE U
wigick:

Hlol#rg AAle disledE ole Eelxiel o) B A77IzE B1F 298 & 9] 3 "ol
thated & fAE B virus o) oiF YRR AL 2} BVD viras ol Wil 77096 2 71
= VERES, Akabare virus ol thdled= 5339 IBR virus o tlsieds 1069 2 Jehdck
YB39 HSE N cninum® A$LE AYstnes A7 = 7y nE
MAE T gondiist T. fetusd] disirE &Ao] ).

4. & A A 2, 4 L HY

& A 99 B4E A5l B 378 B8led (190, 6. 15 - 2002 5 3D AlEd 9l
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A B2 B4 3] 91910 AR JBNE (FRAlEel R o, Bt 4 o, SRR D = E
2], B AFE 32 F2 ThRIgor & filE AERes dRlo] IEFeR AAFE
T g0 (A1 6 & o ¥ A=

5 PYAEE ol8E velelx HA R uoleis £8 4

D 3493 34 2

BVD s} IER vins& @&3)7] $18le] 22} direct FA conjugate (VMRD, ING, Catalog No.
210-62-BVD ¢} Catalog No. 210690 IBRIE o}8310] HRRA elsie] dAsta B3d
a7l st BT 71HE 3 BVD virus R IBR virus 7+ 2216 A R 5 7
7+ A=

2) vlolE= £ 2+

Virus B2 Tahle 30041} go] & S77RISRY vlelel £ $15le] AH8RE 7RIEE
axEele sl & 46 dolgler o)F IBR virus 14 <), BVD virus 31 o, Akabane
virus 6 I8 S48 T, 29 vielglas IBR virus 5 55 BVD vinus 5 5, Akabane

virus 1 5= |1k

- 54 -



TABLE 1 Summary of the causes of 338 aborted bovine fetuses

Cause Number of fetus Percentage
Infectious 168 49.8
Neospora caninum 71 210
confirmed” 59 175
presumptive** 12 35
Bacterial infection 13 3.9
bronchopneumonia 12 3.6
meningoencephalitis 1 0.3
Viral infection 84 249
Akabane 31 9.2
Arbovirus 47 13.9
IBR 2 0.6
BVD 4 1.2
Non infectious 33 9.8
Iatrogenic 2 0.6
Dystocia 2 0.6
Congenital lymphosarcoma 1 0.3
Multiple pregnant 8 2.4
Atresia coli 1 0.3
Ventricular septal defects 2 0.6
Diprosopus 1 0.3
Maternal weakness and toxemia 8 24
Environmental stress 4 1.2
Tortion of the umblical cord 1 0.3
Fibrosing hepatomegaly 2 06
Splenic rupture 1 0.3
Unnecropsied*x*x* 27 8.0
Unknown 110 32.5
‘Total 338 100

* lesion present and PCR- and sero—positive
*xlesion present but PCR- and sero-negative

*x*can’t be necropsied due to severe postmortem autolysis



Table 2 Sunmmary of serdlogy for bacterial pathogen
3 A % % T

Brucella Leptospira Campylobacter Q fever

23

ST/ ET 2/2,246 0/81 17/81 18/185

+ Brucella, o)) tielels WAl $-Fso) diele] AxEllor} Zleke Ak el sixEel o
o] ANsIe:

Table 3 Summary of serology to IBRV, BVDV, and Akabane virus

N A ) e
CE RS r :
IBRV - BVDV Akabane virus
Lg% 71 43 578 208
(6.05%) (81.29%) (41.91%)
223 1,390 994
2 dxF 1,846 ’
¥ (12.1%%) (75.3%) (53.8%)
3 ax 422 b1 327 297
(12.1%) _(775%) (70.4%)
317 2,295 1,589
3+ 2,979 ’ ’
A (10.6%) (77.0%) (563.3%)

Table 4 FA 713228 £, 4% IBR virus, BVD virus ® Akabane

virus

wholal & FA% sl 2 ga)4

NEBESF :

I B A I B A
1 32 114 5 14 0 1 2 0
2 WX 256 2 2. 6 2 2 1
39 56 2 i o 2 10
24 426 14 31 6 5 5 1

I:1BR virus, B: BVD virus, A Akabare virus
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Al 44d nF

AAE v} Fo] AUMENE HAIF 338F FRAME ol i@ HF
Agdd EFe 294999 93 fito] 16852 498%E AAstgon, v
FEB YA & F4He 33FE 98%E 2l ALERES A RAEAL §
§ ¥ TrEo] Brted F$rt 2752 80% How, 9A¢ 7HE F ¢
FrateElole 11072 325%%Kth ZdA fAlezE N coninumel 9%
of 715 21%(&%F X)), ATFAFAike] 13F2 39%E RYoh ulolai2y
T2 2% Akabaneod] 3% #4ko]  31% (9.2%), IBR 2% 06%, 18
BVDd| &%t frate] 452 12% Atk ¥, A& dd9e FAHA g4sto
} Akbane®t Z2 arbovirus PR FAEE AUt 47F (139%)E &L
Hl 5 At AR

53] dF71t F<F Akabane® X3 arbovirusol] €% file] 78%FQ
23.1%2 FALHEA LT, olx 2000 7HeelA 2001d B B AFFHOE 9
of Aol HIEPH Rl ZAHUL ol B AT s oln d
THE 20008 9§ PR 2L HA=2FHo2 AT A9 “downor cow
syndrome” (A& UAFA G B 2o IFFE AY) o]Fdd U-qA
ojol 2% FEAMMe] AFAH T LA HE JHor FEor & Ho
E Audd =29 dx3 g3y 2AAAE JEYURO] N caninum ¥4
FE B4TF (21%) olow, olHT HE FAHEol HA KA FRHH
2 N caninume] 1o 2 71N3te ZALE {FEAML Hole 715 (21%)71
olel 2% FAezm wAHE Roez AtEEch Ao UM mielEA A9
A YL FFol & FFJ v&A G dFoz AF Z Helg2v) o
A% Ak dUder FHgan Lol AFHUT EF F4HLU 79
R AT ATAE APAAANE e BUEL 0% AF
RAe AL o 2 AFFAANE 40 F3E F e F4alo] 325%2 U
EBtenl ol &AZIZE ¢ th¢] Akabaneo] 9§ f-4be] Qo] &
| N aaninumell 2% F4te] Adyol FAHAY wEoz Atgdd,

P
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B ZAME FAF T4 WA 3384 25947t FHRATA A, VY
5894 PCR R QAAAE 2% & W We2Xd Fde @ &4
Qo] A AA i o 175%& AAHL Aol B AR BHA &
g et Weaxsg AL® T gondiish T fetusdl &% #a&
BN A gpen YAPANNME L5 SHAHeE vFo] & W Il
A A& FA% #EE 94028 N cainum® BA A B2 e R W
P A=

HAARE Vo2 e 98 &9 HE F4e W$ =E AL
QoA At FUANE WesTahd @ GEfAe @ 147t a8 ¥
g & AFNNE WeATHE TESY FLNA O DEAFLEL H
AA @gtvh AMANLE Werxd el GE WHAFLE % 4% 3
2 23931 Rk

127}l e} Ejotst 1vhale] -ﬁ-"PEHOMWt: Aggdes 2AHE 354
S)ztx Wt HeEgel pAHed AT BIERE ANE A% 4
3 APPez vEd T ATE FADA @@t AU FAAANL |
o] U@ EAW AAF A9 ol FoixA @& WY Hol ATk AFE
Q@ 53 ol TEAH FANME §3 Fateeist vlgo] suel AY A4
= ug Zast sAw @Y dHdME el doluA HE HuE
2R Zo] Asse FEEAA FE §40 Ve A Ase] HLg
AAE @ QAR g Aol

olrbuly) wholaElaE Erle] M HAMEHE T Al LolAH FALE €
o7ln BAHY “AHS'& HLUTH BIIME 1980d HF] AHM A2
= 2 volEa pdd g% 4] HAY W Uk SHAD H2d Y&
AE dolg A At ¢ HE oM R ofztuh] wielsla ol g%
Mgsyg YAsge GAPH Atk E AT 71 B¢ AANA H22 o}
Ak Holelart ASAME A% ARFYE FUE FIFE FEy &
ke AdE VB Aotk ER H£Y A6 FoiANAE 4N 4@
o A$ FAEA ol7buh] REFE FUHHT FH2L AL A%
FotxelMel 2000d B Al Ae AFHoz BANSHUL 4tst
Fotx oA AABLES AAY F 20009 A& 20019 ¥ AHS7



FHLE olzbubd] wpolgia Al F FAo]l thE o HlA FHHe=
Bo] F7H3thE Helth, ol olvlE FEE EXNERE FPIHLE ulo]
H27F 44l < HolE HAASHUE ReE FHE 4 Avh. A EP 7]
AL & F gley 20008 B 2oA EAHRG FAG Wi FrhEe] o
A HEFEE 2FF #F A A#] g HALE AgEd AR HE #F
Zolvt 71gr o8] 133l WA e RAE FE3| e FHolof g o-&
a9} 2 Ro] A EAA € AS B d7EdSeE F2 FAANEE R
g AS Aot nlo]HAaFF o FAHS olrtvtulE arbobvirus #
ol g Aol A8 diFEcINen UwA IBRIH} BVDA 7 ikl
FAH A

v ZdAddUdeges oA gEe LE&Fol o F4to] 2% 06%E
dAl71e] FLAe] EdteE Z- ©)E ¥ Ao U IHLAHLE 2
A3ty LA L ANSE PGFAAIY Foeo] o3 fdolurt. FE 28
ot FAtEAH 2 E Steroid Aol FHE AgAL FAl g 99
oy B dFdAdis EZ5Hx gtv. =53 GAFE WAy 7E
AAL Foo F Fare ASE BHHA @gol EHANAM JAd A
oFg o] &S Fosn ASSE & F AR

JaLr] Faoz o EAoY HHEHH dAF 25 06%7F EAH U
2ol Al 53F7 #2ER REQAY E0HAA L ez A3 Axd
A H AR Bk

B dpgae =3 Fo AHA FEZHF (congenital lymphosarcoma) 1
F 03%7F 2AHNeY, ol dRE FEAAN BHEHE FTE F M EF
FTIFoR ZAME 7-898E AYolAN F2 LAHE Aoz ¢HA U
ag 7}A B4 71A F retrovirusgl & WP Hulo|gl 27l PAAE LT
oz g A v {4 A7 ZE A EHY HAFAE EIAAT o]
3 WESFo] FAtElotoA LHAE AL FW Hxe Hafd.

el Al Al GEe vs] fAEA HES 22 AR dEA A% &
3 EidAal Aol dole]l sFsiAE stress7t ®ol o2 UE EHjolA
cortisol #9¥ #H T4 H AFHAL W F, estrogen®| At} R
progesterone?] HH|EF3 olZ o]ojX& PFGE &#HIZ Hoprl wl&EHE



Roz dHA AT YATH PALE B cEde] Aq@ Fael 8F
24%% AVIHRLD, TRAMNE 258 JUEHYL 159 FHolNE 4579
e Al Aol et -

Z4€ Holol X MHA FEAH A7} =] FAA} atresia coli
ASS AT, o8 7hx SALAE FART Jow, 1F AFHAANE ¥
QJAAYE atresia colif Z7/MAzZitte Ao Joy ol PFE A7
Ruse] 9A ¥ BEE Hole FAHoE BuHo FAuld HA
d ol=A ®r} 1% 03%7F =AU,

ARBUAE 2% 06%7F LAHA o|FL AL Euse HA
Heen, 222 o2 #PHAT oI%A 15 03%7 BRh dF F
¥ 718 (Double monster) 2.2 R-2Z7|E Fth, £ATe] BESHF £ o3
o o$ st 48T gAE AL gou nRE FFETL v
7] oele Wy olUsl Eure ojzlgoz A3 EX Y APHY &4 =
Bt AARTES oj@a ol AAgol AFEAE T F&dE Aol
Yurgolty, B A7dAN A" o|¢tAE diprosopus TAE EHE F
Q2L AUzm TALC) Hdee] geon @A F o vz 2HYAE
ggrch AEgoly AgAAEe) e B dose A7) 23
Aol RYF AAFEE "ot AN AHAD ZAE A B2 &3
2 2= HEHs] e FUgch oldh FAY FEIPoRE OIFA
(dicephalus)2 ¥/l AzZHiel 2718 w7t BoIUE ASE ¥&F Mg
Ae £ due = ALRAEE Ao @ olFAE B ATVUE
ob BAEA @tch. uto] Hlol7lYoE dipygus £ BEF R U¥ Thelst
ZFEog EAFE B9 Siamese twinis(somatodidymi)ﬁ FEolv &
Rowk A= glon UymMEs A ¢¥sA Ege) e F¢ 2n
£271 8ol ult] Wgoz YA U+ pygodidymus7t Jot B ATt
B¢ 245 g |

PPty AAE B3 AL 4% R 5WFo2 AT FRAMI] 8F2
24%8 RATH URE AAAEF 488 A=A EAY FAAED (
%), 232 AF), 718 287 el @F) D ¥] Holyd 2EPAY @)
Of ¥ ASAY. URE EASE © o4 94& #4¥ F e FHRD

e

=80 -



IFalAs olm elel JA7 EAE FHRon, 150 A R71§87t
G4 FEE HololA UL F] o B+

FAT 71FHE 2 ANF Sl 3 BA2EHRA Fike] 4F 12%
2 2AEPE 159 deMes J8E FA2Y AFAAR A6 £ F
87t BA4E B¢E 24 A Fol Fido]l LAsiATh £ 3F 9 ddMe
Aol Wy FAZE I (2% 2 E2)HL e AGo|Ren, F4Ad

¢

E A7 Aoy FAF T Ef AlEog2 Q% EdAgo] fake) #
Aoz JAsHE HAE T3l FUE & YAk ol 4FdA & 7

AL EAE 5 Atk o1& FAb 71HALS stressoll 9 ¥ cortisol
2 ol2 3 FAe FHeP, gz FAolA progesteroneZ A X
estrogenX| ] FT7IE AF AFFEH AF 7] ol 2] FAkd o] 2
H Ao g AtgdE

EE A o fFAate] 15 03%7F URen, A3 Ao myYe
Fetd ez A 5 YAk ¥] FolA el 3 v Agd E o]xHl
hypovolemic shoko] ¢]d fFZAMe] 15 03% EAHged, o2 94
AL AR Fyrh

v B AF7)zke]l ZALE 338F F 27% 80%E AUEsivt s 9
g2 JAgg T3 AUdFEE ¥ = 4o AsgaE 2R TR’
& 4 Aded Holrt 2R AFWel A HANSte 2-39 ol AFIE A
3 BAT (HAANE fAY AF7 B AlF F, 58 FREaw w3 A
HEE Y 5, & JEoR ). =Y ZAWAME ASLeE =HA & w)
FHALY AEH] H 7)ol 6-12A1%F o] =E2" ASdE #HYyx
AeA FAE T8 £ Qg FEZ AV Ros AYHJCE AR
o] AellMe Y4t HAF 2 €A FAE FI 99 A9 F AN
oy 277N AE TEEA & s

B AN F 3BT FT MUTF 27.8%CNAE AT, wlolala E A E8)
A A dAEH AReEE 498 Bwd 5+ )

AEHezr #3d B AME Fue AS$ @Y dAAEE N
caninum®] T Ao FAMEI BHEHE Mg FAF dUA L) FAFHY
i oE veetel AAE vus B w Fgolo] 97 fate]l BAHX @&k

(% de r

o,

A

oo R P

RO
g
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g B AR s A4S mAh AT Bt wol# & o7 Akl
=9tw RS arbovirus Al oF Fiko] YAHoR FUNE RAH A#
o] gleael B}t A gRE] 239 surveyRAE B £ ARl 4
A2 Be dede 5T 4Udg #AY F G @AM deBE F
el d wAstsE BA 2 ke f4ke] M 2AE FIEAA Z-AeAM A
&xog Fy= ool e AR
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Fig. 1. Note arthrogryposis of an aborted bovine fetus

Fig 2. Note porencephaly
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Fig. 1. Note arthrogryposis of an aborted bovine fetus

Fig 2. Note porencephaly



Fig. 3 Note hydranencephaly

Fig.4 Note cerebellar hypoplasia




Fig. 3 Note hydranencephaly

Fig.4 Note cerebellar hypoplasia



Fig. 5. Note cerebellar hypoplasia

Fig. 6 Note Diprospous



Fig. 5. Note cerebellar hypoplasia

Fig. 6 Note Diprospous



Fig. 8 Note severe perivascular cuffing of mixed mononuclear cells. H&E.



Fig. 8 Note severe perivascular cuffing of mixed mononuclear cells. H&E.



Fig. 9 Note severe thinkening of the pericardium secondary to severe
nonsuppurative inflammation. H&E

Fig. 10 Note severe nonsuppurative inflammation of the myocrdium. H&E.
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Fig. 9 Note severe thinkening of the pericardium secondary to severe
nonsuppurative inflammation. H&E

Fig. 10 Note severe nonsuppurative inflammation of the myocrdium. H&E.



Fig. 11. Note severe nonsuppurative inflammation with myofibrillar necrosis of
the skeletal muscle. H&E.
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Fig. 12. Note focal nonsuppurative inflammation of the liver. H&E.
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Fig. 11. Note severe nonsuppurative inflammation with myofibrillar necrosis of
the skeletal muscle. H&E.
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Fig. 12. Note focal nonsuppurative inflammation of the liver. H&E.



Fig. 14 Note tissue cyst and aggregates of tachyzoites in the neuropil. ABC.
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Fig. 14 Note tissue cyst and aggregates of tachyzoites in the neuropil. ABC.



Fig. 16. Note multifocal nonsuppurative inflammation and gliosis. H&E.
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Fig. 16. Note multifocal nonsuppurative inflammation and gliosis. H&E.



H&E.

ine fetal spinal cord

istology of bovi

17 Note h

Fig.

| cord of abortied fetus.

na

f the sp

inflammation o

ve

Note nonsuppurat

18

Fig.

H&E

-7 -



Fig. 17 Note histology of bovine fetal spinal cord. H&E.

Fig. 18. Note nonsuppurative inflammation of the spinal cord of aborted fetus.
H&E.



Fig.

Fig. 20. Note replacement of renal medulla by infilirated neoplastic lymphoid
cells. HE.

- 72 -



e
-

T

T — o

: ""'"-i‘"" e !
= 5 g .
4 o
et =t

-

Fig.

Fig. 20. Note replacement of renal medulla by infiltrated neoplastic lymphoid
cells. HE.
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Fig. 21. Note infiltration neoplastic lymphoid cells in the myocardium. HE

Fig. 22. Note head it and abnormal articulation. calf
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Note infiltration neoplastic lymphoid cells in the myocardium. HE

Fig. 21.

Fig. 22. Note head tilt and abnormal articulation. calf



Fig. 23. Note nonsuppurative inflammation and perivascular cuffing of aduit
COW.

Fig. 24. Note perivascular cuffing and gliosis of calf.
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Fig. 23. Note nonsuppurative inflammation and perivascular cuffing of adult

Ccow.

Fig. 24. Note perivascular cuffing and gliosis of calf.



Fig. 26. Note nonsuppurative inflammation in the ventral gray horn of adu
‘ COW.
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Fig. 25 Note neronal necrosis

Fig. 26. Note nonsuppurative inflammation in the ventral gray horn of adul

COWw.



Fig. 28. High power magnification of Fig. 29. ABC.
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Fig. 28. High power magnification of Fig. 29. ABC.



500bp

Fig 29. Detection of Akabane virus S gene by the RT-PCR method using the
Akabane virus consensus primers. Lanes t1-4 show amplification of a 347-base
pair (bp) Akabane virus DNA fragment. M = 100-bp scale molecular weight
marker; P =positive control (OBE-1); N = negative control; Lane 1 = Case No.
1; Lane 2 = Case No. 2; Lane 3 = Case No. 3; Lane 4 = Case No. 4; Lane 5

= Case No. 5
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500bp

Fig 29. Detection of Akabane virus S gene by the RT-PCR method using the
Akabane virus consensus primers. Lanes 1-4 show amplification of a 347-base
pair (bp) Akabane virus DNA fragment. M = 100-bp scale molecular weight
marker; P =positive control (OBE-1); N = negative control; Lane 1 = Case No.
1; Lane 2 = Case No. 2; Lane 3 = Case No. 3; Lane 4 = Case No. 4; Lane 5

= Case No. 5



H 3 & o Fite e

_|9l
I
12
_U

A 18 M4

2 ErtolE FAHEZO) TANE BE ool BE FH{T WA T3
el meHY o R AXNE T AHE Fole Pyl ZAFHF B
o, 2ed FY @9 2 F4oA AL AE FALFE 4dEe FA
3 e B ERAcz EQEA AR AR AR, §3 K4k AAA
Fol BY AF7 nFee, £F ol UE 2YFHT MAH WA
nlE s A @& Agolrh wald $3) EAwrle fatd A AeAHd o
AE dANE o 2RUAL Ay AT 3EE A=2UAS FHIE
Aol AR AFT AAoIT, |

2o HaolBEe AT F Y& HF EEIH7 ) dekle
Hol EE Al¥olrt AFomRE wWEse @A T WL oudA
xR ge] =7] Abde] o% YAe 2EE L@tk 53 sol FAE] W
257 931 F4H0 RN AAY F AE 279 /AL AARAS
Aeaze 29U Folue] G 377 W ¥

f4ke] Q98 FEEY MM E & JAANI A wWE TYRGE =
Abate] olg fAm ZAHAFE Aol dasith aEY JAA TAsE
4 2 Apake) flel BEisdA 29, 4AF 2= 448 a9, R 22
23 8904 9§ $4F 5L AVE TR g £ Yoy =LA A
AAE WArAe] folstr] wEd) o)g FEstd Adse PHE ALy
garst Ao

FYPANME & FAT AR 2F0AN BPsE M AEE) o
& BARA B4 dAA Ade ofF e Ao, oo i
A A7k gage AANIHL A o] Fately Abade] dUdL w4 o
gFate] MAHA P AF Wwiel FLsY I B & Fidd UG A7
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7b AR AUy tiiEE S o R HAEA Yle] FHEHE A 4d
Ao Bl FFTH gow, olgF TH EIF AAFAM MEZE EAA
o Y& WRe HIE FF oF ITWAEAFAA EUde=dH a3 FeUt
Bol Il & FERAMT SR FHAE A A e vigez EF
A9 AAHQ U FHEL AT o)% FYxHGH R vYEH 3
AHE 9t HF 4t dde I R RAAEE A3 & dTE AA
33

A28 AR R Y

1 f4 wAge) Au 24}

Ao dAEFTE AAstd E d7E3 G A T ZAY
o2 HXNFFe] & - Z - A WA mornitoring systemE TE3le] Al &9
AFH 2 FFE  AME AASRAT. f - - ARYe] LAY ARl A
H UEse AEd AH R EAY d3EH HAIE AdAsiRen, @3
A FrARte] ZASHE AT MAFLAA B ATEY ARAMH B AA
Holl o3 4 AMEAFH St FrAMES-9 d38H ZHE AAstah

E3E % A9dE I dF8E vty EX AFES B4 (92
R AEAE 2 448 BHIR e, AR, o] mAlY AHE rI&sT, B
A Fd 2 2R A7E Hrlsd

2. A& A

AlE AFE 93 A8 AAELE A, formalin 10% &, BF %8 mass,
B tissue, 10ml - 50ml F4A}7] 2 18G FAFF, saline o & FH|sg o
W, A8 g 3 ice box® & 2|2 A= dry iced Fv]F]
et fAteiel R RAE HAe] dATH SAHAE AW F BRI
g5 R PAETE FA qFsidew, A A8E 7] e A

- 79 -



oo 2zt AyEE ZHL ANt formalin B IZFHE KA 9
g st At

]

o
>

3. FAL$-9

FAESE AR ANSE 447 R A4 " d¥E Wrhshdoh
=3 Aarle ARe B A7Ee & A7) Hrk s1Ee) gstel da, o
®, A7 A2, A % A% A7 d%Le B

EA AAH A% P g 0@ dgel WA AeE ol W@ WE
N AHPe mAsgen, g AH Fol Barde A3 Adg A
s, |

4. BA9 AFAAL R 239 FA

HAAAFE Arthur £(1983) Wol E8to] AN Gk PAAE ded)
AAAAE FRe FEHT AU AT F AZAE, AFAL AT
soz ARNY 2A2GA AT FHE FA}AT AT FHE H4
% Fols % AF7 Ao AANY FAE o} FAzA ZAUE o
sted Y2, $3 % OX 5o AHE St dae 3PP g
G292z @ AABEA A7 ¢E, GZA 3F, ¥4 ¥F 2 g T
zg9 24 o2 TEAHPY, 287 HAE B A79e A 5(1996)9]
o) E8te] WS Th
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Fig.l Distributions of bovine abortus specimen by different
provincial in Korea.

Z 338 o #Ate X19F RANSSFE AUVE 283 ALE 17, FAYE 14,
23BE 22 ADVLEE 7, ZAEE 14, F¥L=E 3 R AFE 8 FAL ME
o Ul B A (B3 3HA) AIS BE¥Xz 2 o AVE APdH F2 47
7l AZQ Agon RASS & 12 FEHAE £2¢ AL AAY A A
9 YYFESFE vasts AL & uE Fdsrle oy ol& R&d
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Fig.1 Distributions of bovine abortus specimen by different

provincial in Korea.
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7 A B dFBANAE Aol HA T4t Fe AY (BAE, &
B 2y ADW/ERE FARE/AFRD g8 B3e drdEe AF ¥
oo Babe] U@ A4S ZALE ANE T 44 Tl ARAY T4
o] dNHE B Yoz YA ANsd YHE Bste AT Ba
e AAAd o WP Bre PP

2. AFE §4 44 3%

Season Incidence Percentage
Spring 63 19
Summer 108 32
Fall 89 26
Winter 78 23

E d7E 19999 69 R AzENeH, B AFAAE 20029 4 €9
Azes AYRAT. 4d R Add CARTE A4S A FARANE
g8 6¥€ - 8Y) 9 108 & 71€ (9 -1149) d&= 89 Aoz AE (12-29)
787, B (3-59) 63 Aoz ZAHYL AT JF FEY X B/HFY 2
BE YARTA B/AB Hae TAol BE AL ¢ F AT o= I
o ASRAY JBU e e MF, R 2EdE (JEAY VF
A7), R 2AYFH AL(EY)E HIT Y& 2FY AF dgU $F @
ge YFE7 & A Had FIE LUE AU RoZ B
o, Akabanes} 20008 FFelH 20018 Aol AFHoZ YA Ao) e
A3 AgEe e BAT 9@l Y& Ho ¥y,
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3. AE A oY 4

Table Distribution of bovine abortions following parity between

April, 2002 in Korea

June, 1999 and

1 81 31
2 63 24
3 61 25
4 37 14
o 11 4
6 5 2
Total 258 100

ARTL FAW 268 FAH FUY ARG WAt 2&4E wghon
AAE FA7Il B ATYe] o8] ZAE HALY FHE 1WA 31% 2
b 249, 3% 26%, 4%k 14% 54 4% E 62 2%2 el 44F o)Ete A FHE

3 AR} Re &

HRow, ol AAE ASEES} BAO] B ALFFS
o A4t SN B2 MEQ Roz Ard

4. 94 43d [ TAEH

0-150 70(21)
151-250 128(41)
251 - term 121(38)
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gagzel ¥d 311 Y44 LHE 150¢ o)A 150-2509 R 2519
oz TEIHPES W g FHe] AW F 248FF & 70F(21%), 128
=51%) ¥ 515(21%)2 151964 2504 Ateldl fasle &° wkoH,
ol N coninumol & fae] F2 QA 5-671€4F FFIATE Hus
Axete AL Bgon, ALy 261 o]F ¢ FAHEE 38%E UYEEL
m o) 2000d ALl 2001d @Yo IFHoE LAY Akabaned) A#

F2AMe) 7109 ReE ARYh

5. A EAY A4l % ANHAL B
7h g4 EJ34F

D YA 3AY oMY Hiltel A$ PG &AFo| e er, dad 54
q ARS8 GE/ EARA FL JAFAIE 24F)AY 249 FH
o] ATt

@ YA 3719 olFe] FaE ASAE AT HF B ATY A7) FURE
A i Fyo] A ErEIHRLR, Gl A 24 olefdl FAFH

278 BHAHR ¥, die 2AoEE FAL JERAN 233U €U
o oF A9 g o eoly HIEE FEY & AMUTH

® 27 2 xegANoe SAHY dA9 AY): 2-4em X 3-5cm BHA AT

@ SALA A AU zFZe] gAl FAsE BAF oW, 5% vRk
A dtthE RAFZhe] QA FH 7L SAAT

® Fae 2w 2 ZANo2 Uelid AdE F4F 24 LA A% 2
A4 W3z ARFEH, 133 fAe ez FEL J4FHoz oY
c}.

v AFe] X407
@ FAE A AFe] YRE FAE F Jed, AT AF fluidsh
et REEC] EHEH AME
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@ FAEY Al AFAA dEE FHE FAE 5 ANeH, d4FH FA
A R EfAE wd 9 #3429 FHEE A £ Ned, diE
AX HPAAZ A& FHE HESHA &S AHolUE

Q@ FAY FA(AEH =3, 4853 R arched back, &9 ¥F)E F
o] ZAF 28Ul Blorl wiEAldle AT ST HFPE ¢A¥
g oy JdAGAS AP £ 5, AFo AtEjolrt 28 AELSTE, RAA
Ed we}t Az HEAdL FIE A

@ AA 4 F 29 U] Bjotrt ASA FHAH EE EHotE AT
A AQFE o, opFlrhilEog AT 71W R e Ao o7 7%
& Astne fabeiold HAFEAE A ANE

© ATEE R ATES HAHA FAS

® TF48 YA ¥ FUAez 147 ASHAS

o AFA

O AFHL dEE dol wiE=2 A3 FAH JAGA w3 vig &3 s
Reow, FAEAd F dTEe FFe =Rt JAF Al(12-24A1ZEe W)l &}
T2 HE5dAA ABF

Q@ FALE A7 AFH &L ofFlvid | ZlEk s EHolE AYsne
A F U

@ A2l B9 oA £ A SR ¥ AT 4dF V¥ E T
T AMew, AFHY Zl1ges A3 FardHelst WlEHA Rite BFE
AR &3NS

A AlEsz W 7
O FALEA H=o] fatejore} A MEAoes 2 AdEE] A9 ey
Hepo] MEHRA @i =FHO e FFode F HEEC] ¥AHUS, &
HFEEe MHSA AT FAE JF5A S
@ #FA47 FitdE A, UHE, ATES 42T 5 NS
@ frite] fde=z RET FEL QUUF
@ 9 FR7] FAA 71dF Ao AP Fake] AL 4
L2 JeHA = F%F
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® #4 ¥ FAFTEYY fremitus® A & F ARew, K& AN AHA

utet & dAd ANE :

® A F9ol olFT=EY EAZ A FAtHole wWiE P A A9 4

AL AR F%=

@ 22w Fe duEe) W $ BZ W oldTREC 49 Ade
2 83 4= NS

® 279 A7 % B 27o2 F4 o U0 FEY £ e A%
Job 9wl Bk WADA GO UH A FLLA F A 19
€591 A % A3 A Wt $AENS

@ #424 ¥ AT AP e A4E AR Aee FFIAR

=

©® wFABe] APHoE Hie 4o JuE dE AL
A499 A FFE AR AZHH PAE Aoy F49 9

o2 AT E AEAE TAFA FGS

@

e

6. AHA AT
7} AlTAd A
1) Brucellosis

AFolA AAT f=ARES 224659 AN BFd= FAE HA
3 A7 9991%7F $HeE dFERed, FASE FHFTF TR FH
A g Z2AS FIES 3Pt AAe] 999%7F 42 BFE olFE AR
o] A&HA HA L FHS AXNE A AR AAmdoh

- 86 -



0.00% 20.00% 40.00% 60.00% 80.00% 100.00% 120.00%

. Hlol B A A
1) BVD

Aol A A FFAMES 1394F BVDVE 833 A7 HAAA
50% oldel ZAM-AAM A FAZIE ¥A vEdE & £ 3o

0% 10% 20% 30% 40% 50%
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2) Akabane virus

AZe] F2AMES 1392F & Akabane A7 ZAPAA &4 43%
2 2AE o] Akabane virusol W@ @WHo] flE AHE Ao F-2AMAE
oz oo ZHs4ol BeE AT 2AAM ANG ¥ ARNew, oldF
slo] 20008 AL 2000d) B MA@H AL PR Aoz FAd
.

0% 10% 2% 30% 40% 0%

3) IBR
IBRol &k &A7F @A AFAN ARG 1413F4 A AR

o, g7%eM AN §4& Hol, ¥F IBR virus R fAF virus7h #
gxe W A $AY & AE AYEHAS e Ao FPEG



>128 |

64

32§

16

0% 20% 40% 60% 80% 100%

. A 2 TN vaccinnation

fratel A€ EANAY vaccinnation QHE & FAMERC HAY
FH BARe] MY &2 @E EFol AAY TBRE ARz
Akabane 10%, FMD 7%, IBR % BVD E¥94 7%& AA e ReE &
AHEIRT oY E A=Y YIAPFEL FF AT AdUAA =FHAEL o
474 ZHdE T AEe APHel sle Aoz gwdr

ol BAMETe fate] WABA
FaEolE AAY 4 ANW 180 BFe EAZE(A, mPel, el A
£33 Yt FSE 64 EFQ0%LE ZAHYD YEEL HE AE
£5) ¥ 4+ Q' V187 B A2 ANMULH, 14 EFIME 4T
g9 TUE MY RAOD FAHRC B 7YY 1 R 2 X} UE 97
Aol W A&H BAFE mie T FANEHY FEL UG 4 3
A AT BT T BFAME SATE BE MeT AN
EF FFAMAEC] N aninume.2 JAGE 2278 B3 F 678 Z3(27%)9)
A HE $AY HAETY WEo] e RoT AU 3 g



deaze Byl Bdol Uote FeA o2 F o We BF AEA
o HEe F2Y Ao Amgd )
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Al1Ad M-

Neospora caninum (N. caninum)< 2784} Apicomplexa ¥, Coccidia
o}%, Sarcocystidae el &3l YFo 24, A9 A FoA Ha1 A7
TH T8 4ol AR «HA UL, °] YgeE da, &, T, AlE T
A Zd SAE v glen, o), uhga, HA], o 8 flgo] FolAM Ay
ZEE vk Aok °lF 42 neosporosist AAAFHA LW E¥XE Vel
ReH, Tl e A 5o & FAEllAM Neospora FEE HXE BRI
dReH, I & B dFHgoz g 547 49 vy {F4E T3
E Rn E£g 3 F2 I 1078 A - 2o #ido dis N caninumA
EF A58 AAR 23 F 21%98 &S AP a3 A(E 2
A2 @9 BAfoE vlezxae g Hgo] AFHoZ AAH UL
7He/del ¥o dleiEdgd o {fAE HE v FoA 2 Ao "
olgl AT A9 HAAAAHA HYREE Rolx g}t 53] uF AIYFEY
of Fo Ffde AAMH2LE Fadel € FAH 48 F3 Yo

N. caninum< Bjerkds G-ol <¢l3 RAvulE xeoltrl wAg =5
Aoz TAHRN W, Dubey 5 28l N caninumo.s HYERqx, TS
3 Dubey 5& F7vlHE B oM Hgoez EIFAJT. XNF7AA w=
H FIoA AERE 45 Ed Uded, v, 299, 98 9=, 3
Zi olEE] FoA AZRE Y4FE EEd Yo $8 Marsh & 2o
A 45E& Ed, N caninume] £3F AE8H Holg B9 N hughesith
= MEL speciesZ R1g vl ovt AAZAE N hughesiZt AAF 9
ool A 2] N. caninum? A &=@o] W},

HEE 29 B¢ d4 vMEEE EWAZRA odd A g f4
< 97 dA FrIAA g ®e) $AstE Rog @A Ut Hop
T AFHFAA FAY FSHI, vlojgsly ARLEIE ae 4olx glojut

- 91 -



A gudem Ao YANE WHH AL BelZE Foh {AL
Addes B W 4% w40, $4e guE VLAY e RVE
1 gus 39 G4 Holy|E . AL FHETE i
Ao gdolt §age e Aoz FAHNLH ok A&@ACY 24
T UAS Afe) e Aew FAFHL Urh |

Br A gwtdgos B2Ed i BAFA gov HARH FA
Ae H 42 2 A99n | 232, 271 g2e 1 T4 A4 e B9
@ st 9=ao @BETH Bas A$E N aninumdl D A K
e oA Bae ALolE AN Fa FALY F2AE I
& 3 Aoz FAHUG |

N, caninum® 74 A22ME $3 Zdd B8 77 Be] BiFHq
g} 2 wrex, AEolSolA EASEH daze eul gdol mud H
gon, A¥Hoz %34 o8 £d Y F+ JUeol mud v AR, F
o}R)ol| A tachyzoite® H7l% $58 AT T ForAdA N caninumel
Zeg u 9lth. §9, Sawada & Neospora @l 98l #4@ Agel
QAL A AA A Neospora FA4E& B Hol e Ea: 3] 7 48
= A 7 19859 ¥©H AAE AA® @3, 7z 31.3%9 7.1%¢ FA
dgee BAFoEH 7} & Aoldl FHPR sEde AANE H Aok
HaZ, e BAA oocystE FAFF FA] PCRELE 7jollM HFE& F
gz 47k N caninumel F&F4el B3AT. WM N caninum of]
A5de] A e A e odg $54 Ame 4AE T4 +3
498 4 doks 2A7 = A

A7 B Aol e EHA Haekolut WA gih twt Ast B
sxqgo) g e gaA B AgFd Av ZlE kAT FEY 2
o egg AxssE Aol Ayt & ATAME AT WAARL
2 N caninume] & §49 FLF LAMNZ AT Aol FAL
welA, RN 2 A5 98 FAARE RAESE Aol 1 FHUA dF
o Zmolth % WAZE EAYERYA /Y ol4¥ £ Fo JAuwd
YARAEE BYs= Aotk $YE WHIABHEL ol&Hd Has ¥
A BEee FASE @ FUYoE ALY & Ax A, FFUTY
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R ulf-2o} L oFFEN UE EHFAE AAlEe Ao 2 A HA F
Folgh, "iAgezgE & 9350 AEFTS AEE F J= FLEIAH FA 9
24 2 B@E Ao A Fojth

A 24 Veszd INRF YR

1. A8 3 w9y
7} A 9% 2 tachyzoite 1]

N. caninum?®] U 3 F2 A= KBA-13} KBA-2& AME3HoH, =
EYF2AE 959 NC-13 4B A0 E2l8 JPA-2, JPA-4E AE-3]
%At
A% o] AF @S M E (Vero cell : CRL6318, ATCC, MD)dA 5¢
dgAx 7€ HFHe=2 AW FAHNLH, WRIE2E Minimum Essential
Medium (MEM:GIBCO BRL USA)¢| 10% 2 ¥*% (GIBCO BRL), 4 mM
L-glutamine MEM vitamin solution (GIBCO BRL), MEM essential amino
acid solution (GIBCO BRL), MEM non-essential amino acid solution
(GIBCO BRL), antibiotic-antimycotic (100unit/m{ penicillin G, 100x¢/mé
streptomycin, 0.25xg/m¢ amphotericin B: GIBCO BRL), 7.5% sodium
bicarbonate® H7}3te] AMESAct wig AL 37T, 5% CO2E& R 3
=3

ul$-2:0] HE Y tachyzoitex N. caninume©] ¢ 75% AE ZAFH A&
vero cell& cell scraper2 o] £8% F FAME (22G, 26602 MEE 2,3
3 BAATIIL S filter2 AERIAEES AAT F X712 001 M PBSe|
2,000 rpmoi A 583 94, AlFSPT. 8+ ALRAE o] &35 tachyzoite?]
TE FANReH, FEHE FA3N7] Al JFFL 1-2A41 Ul F3 5
Aot
Y AEFE

W kg2 ABEEE dFidA BEY T 4~55%9 20~28gHE
SCID (Severe Combined Immunodeficient disease) wF$-28 15749 3 43

oA A F AEsHeH, &5 ABAA d2Td 4 TA AL
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AN Z T} Positive rack (4%, @F)elA &EE 22+2T, #E€ 5L10%=
SN 73, BF ARG 121CAHAM 2087 e BF HIE +REL AH
34 JEZ Yt ZE NYFHE cage, 2 FE YA FYE =deE2
e dFE AgstAd
o AYFE BF

Y BEaFe) F T SCID wl$20] oish WA E vn &3}
oA 2 x 10° 78/m ) KBA-1, KBA-2, NC-1 ¢ #@¥3lE tachyzoited
grALTReR Ao ZzZ gulgle wlgzo] B FEFHALW, TFY
JPA-29} JPA-4¢] tachyzoite® YA wl$-2o) &7 HFATG. £ 249
gle] w92+ HBSS (Hanks balanced salt solution, GIBCO BRL)% &7t
Edse gzFos gtk 3F £ ud 494 F4L aEIFIeH, HA
dE& FAEHA
2, HE ¥y PFAL

A4 z2Ag A7 st £ FEE sAL A w2 E dEA AA
2718 AHSAY WA F Hae Nze] AHRE F AVE AHste AE
fHoz sgch YA B3 €4& w R ¢ PAE wY
F ¥, 2S5 WA AR, 49, A, 63, A3, H, F, AR, 74, 25,
AA, ¥, 5, da AF, 1@, 2 APA T A AVIE AANS
4% 34 Z2T) 24A3 mASAG. And =AY FHL AA g
B ol £ 4m= Ao hematoxylin 3} eosin(H&E) &2 M3ttt

ul, HYzAEegH ;

9 ANESE 4mE HEY F EHHRAAIL 3% H07F FHRE
methanold] 4 5%, 0.1% pronase® 37ColA 1087 Haj F 0.1% gelatin
o) BT 5% BA E7 WHoE 3T SN 08 HSAAT. AAY
A= 1: 3,0002.2 FA3J N. caninum hyberimmune serum (VMRD, USA)
& 37CNA 3087 HEETF g X7 10% Triton-X ¥+ Tris buffer
(TTBS-HS/Tx)® FA8FJth  o)x&A & biotinylated anti-goat IgG
(Vector Lab., USA)E 1:20022 #43le] 37C &6A 2083 w-&Ax
7  avidin-biotin complex&o] 2087+ AHEA|F]:m, DAB(33'-
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diaminobenzidine tetrachloride)(Vector Lab. Inc.)2 WA 2 gHo
£ Harrison’s hematoxylingd M3l FsldAn|F o s FAsdc)
bl A3 A&

FoHos AT HE HEE 9 Alge] Zol fAdez wE F
100% monolayer& ©]F I S+ vero celld]l ZEAI7]Z 2~5 A7+ Fo] A)
AR A S FHoh ZFFGAIZ vero cell Atz &3 3¢ P o=
Mx& A FRoen, fd 459 28 7S A3
Ab, ©r 28 A (Polyclonal antibody)e] A4t

OEE &A AN 3l 2 kgol4 ¢ Newzyland white rabbit ¢+ 109}
g (dLdEMNE 33 Y F AP (Indirect immunofluorescent antibody test :
IFA) AAE F3 N.caninum™ T. gondiidl W3le 24U A% & A}
&3t o
KBA-1, KBA-2, JPA-2, JPA-4, JPA-59] whole tachyzoiteS Z}2} 2u}g
ol E7lo FF3Hon, 35 P2 E boostinge AAFA. 1, 23 AF L
10 X 10° ~ 10 x 10°/0/mee] tachyzoite® &} 3st BRI, 3, 4%
HE e 10° 7N/me] tachyzoite® =% U HEZstgon, 53 o|Fe HEe
10°2/me ] tachyzoite® B FALstgich 4~59 AL ojHWN Yo
2 qH3I} IFAE AAsged, 3 &gA717) 1:8,000~10,000%1 ¥A &
FEIAZ ALEEYAT
o}. SDS-PAGE % Western blotting

SDS-PAGEE A% #d& &ver] 98l 9% WHes tachyzoited
T%3 ¥ 5X sample buffer (60 mM Tris-HCl, 25% glycerol, 2% SDS,
144 mM 2-mercaptoethanol, 0,1% bromophenol blue)& 4:1¢] H]-&s H7}
3t 58 #AUT. Separating gelZM 12%A88} ATk, Transfer buffer(25
mM Tris, 190 mM Glycine, 20% MeOH)d ©ul& Al nitrocellulous
membraned] 110VZ 7083 Atk AAME w3x & nitrocellulous
membrane& PBST (10 mM Tris-Cl, 150 mM NaCl, 0.05%6 Triton-X.)& A
oF F blocking solution (5% skim milk) 2.2 A-&o|A 2417k & 4o A
overnight3}¢] blocking 3} th. PBSTE 33] MAI F N caninum 2+ 8%
of tiale] ¥AE rabbit-polyclonal anti-Neospora hyperimmune serum<
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bloking solution®ll 1:1,000.2 343le] A2oA 1 A% ¢ EE8HEA W
S A Z@ . PBST 584 53 A& ¥ F blocking solution®] 1:30,00022 3|
A @ peroxidase-conjugated goat anti-rabbit IgG (Sigma, USA)d 1At &
gt LA EEWA WNEAAT. ¥gol EUW PBSTE 584 53] Ajxd
% ECL solution (Amersharm, UK)o2 LM AF 5 HEo] =EAH UEE
A3t At

2. 83

o9 4 R AAE

Fu B85 KBA-13 KBA-2& HIFTE ¥ 47 FFT F 21ddAM 29
Q, 1594 A 259 Alole] EF AMsgTh E® 9F £EF NC-1, JPA-2
o} JPA-48 HEF T 77 159004 21Y, 209l A 239 I 219
A 269 Alold) mE HAIH UG (Fig. 1).
Fig 1. Diagram of viobility of mouses infected with each Neospora

isolates

100 -

80 -

40 -

Percentage

1 15 18 21 24 27 30
Day of death
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v e 9 39z s g

AES w28 N coninum strainel @0] HA ZF7)A Wie) #
FHA e, B EX FHol ME FASIA L, F3 AFH H, 7
A o] AstA #&AHAUY (Fig. 2).
Age dde gdder EL& FHARA A= QIien, AR F
A @9 ®H g3 MESF AEA A&EHS AAY T JE&HG F
7l Aol EI S H0] YA AF acinar celle] AXA o] PFo]
dHol £E FAH3L AE Rl #FHAAG

HeE o A Ay Axe] fAAn HEr)d A HES v
A AAAET O EXEFGon], d59 A¥ WAade HUEsEHY Y=
gFch HAE HAAlAE 8 FRPEAA s @EEHgon, AR F239
A7 AE AEZD oA JFE 4L AE 938 $UE = ey
AR AE 99 tachyzoites?7t IFH] A& RHel A=A 3T G4
22 HAHATY o] o= dF MMM B 99AEIET = A
ofe}al7te] nlEEA H=HE A7FE FFE F JAT AYEHA FAS o
o2 XA U= tissue cystyr BEEHZA ggtot, 9F A¥e B4 gl
o] ¥Fe°] #4E FHFUA HFAE FASFI Y+ psuedocystE 2 #AE
1= Y. 898, AFME HgEAde] A HE LAE BAES 9
Rt

AL @A $A0 dx FTAHOER A HaE3d 1Al &A5ge
¥ FHAb: FRoz AW o JA&TH BN AExe Axad WA B4
FTHeE 9% Ao v FFHNUG AT, 2EZ, YFd FAHE]
HH7, 3 ME ol IAHoF HAEH Uy ZHFY AF ¢ 3
At #ZFIAT. £ 3w 253 € {3 AV EA 49377 A
&5 UNeH, 25F R JFGFE F A9 AE AxE W 9%
&, £€ 4332 JATh o] Yo = #HFe] HEye] dFo] JFS YA}
o HEZ UWZ EEF s 9o, B P E9dAFE F8, A
HA 99 9 Ao AFuEA duoF Fol A&H] e, NI R
A= Hol BHEHRA &yt

ol WA WHEAZE 4L T 43S FAE £ UReH, &
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29 AFE, HF So] €0 Y e Aol FY WHE I F71
Hoz FAHUG. Y AT FIARY F R B4 ARHRE A2
e WEzAgHo g o} Ry HYE #FY & g
th 929 AL |

12, 15, 18, 21¥¢ A QAL A7) vh-29] %zﬂ@ll% HE% vero celldl
A 7LelA 10434 AFo] EH, AHE 53"4‘6} < AFE F AU
g}, Western blotting

7z} 9% 2YFE Y922 3o AN GEE FAE 1A FA= 39,
Z} 898 western blotting2 2 B A3} 1894 102kDa Alole] thedt
2719 ¥4 FAY F YU Fig 2). 7% AsA BFHE bande
rabbit anti-KBA-1€ 13 %32 Al4% 79 90, 83, 43, 33, 31, 29 kDa2l
Zg WSyt FAHPYOH, rabbit anti-KBA-28 AMS3IHE A$ 102, 90,
83, 65, 50, 43, 40, 33, 29, 18kDa9l F& W=7l #HAHJT. rabbit
anti-JPA-28 Al-839e W& 00, 83, 65, 50, 43, 31, 18 kDa®] F& WE7}
8915 913, rabbit anti-JPA-4& AME3E ¢ 90, 83, 50, 43, 38, 33, 29,
18 kDa®] F2 W=g 9 = YUt Rabbit anti-JPA-5& A& A5
£ 102, 90, 83, 65, 43, 18 kDa®] & band’t HAHUTH zZ EHF 719
g4 Aol wWlR2w, bands A& ekgalel AolE RAT W T
gondii®t= oA EE A BF 40, 61 98 kDaol| Al mx} ¥kgo] Uit

3. &

B A9 53 SCID w20 A3 S £8F7F 494E 7HA 2 A+
E AL $A¥E & AT HAL A7IE B W, KBA-27F KBA-1:1th ¥
Aol dax EL FAeo2 vgytoy 7ﬂ'ﬁ‘aﬂ EaFUA Ne-1o HlsiA = o
27d°] ot

A & BEEYFIR FHEd A "3%‘5}3'] zkol 7t Rgel Big ut
1o}, Atkinson $°] W=W Balb/C Fh-20) U@ Al fHl BT &
o BEFe HedS vas) B 23 g4 F4 8% d3 AT 7L
A 8 I 2dE FE7 A A E2FIL & fH B F vlstd A
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A JEitew, He 2ARFHoRE A K EUFI & Fd By
H3] ALY B 45 wgo] dR AsA JdEdeE R A E
#, RADP PCR 4 & &3 2 AE¥dog o7t e A $A8 5
AUt ZL A FH E2FQA NC-13% NC-3¢ HA4e vz £ A7
2L Fd BIFIF AloldlA @Al Ao v AL FsgewH,
Atkinson & &3 E2FUA NC-SweBlo] ¥ W A% FEE Ho}
A Fe BEYFA NC-3ET B4 & Aoeg Ao, naia o
e BAEr & EEFAY S Aol Hololx] FE Hte] Rolg
I Zarlde B RuE EF 7 olF FHe Aot

Z} #e]Fo] il polyclonal antibody& AJ4lsle] AL vlEsle B
23 Fd £8F KBA-13 KBA-2t EF5¢ NC-17 9% #Ayxql
N. caninum®] band pattern€ R G 2™, T. gondiilEe 7|3 I x}ukgatol
dEHUNY. gy F9 EAFIE N aninumd S FAE § YdAJh F 2
2] F2koll m kst bande] Xol7l UEllE RS tachyzoite FH)A] A XY
Ao £ Ao WE Aojd X YoM, antiserumeS BAFEE © A}
€8 57 ¢4 & AYs FAE VB UE Hel Yo AAAE QA
A Fx glow, AAZ Z EaFte] g4 Aol7 YL 5 A

Barber &+ NC-Liverpool (NC-Liv)3} NC-1°] ™ § polyclonal antibody
& AAste, zZ+ g4 md deAde was] & 2, 17, 18, 31, 39, 52, 61
323 80kDadllA &3 543 &Y bandE BFERoW, 80kDa bande] A
T ZAdt7lel hel Aolzt e AL Ak ey, NC-Livel A4 7314
BFEE 75 86, 98 123 102kDagl band® NC-1dlAE @AY 4 4
o} ER 413 54kDa¢] bands NC-19]A4 %k #35 Qo).

N. caninum tachyzoite®] EH T &< Nc-pd33 Nc-p36L o] &3
AE Sute] HEEY v FaF 8L e Aoz duAd Yo, o= T
gondii tachyzoite®] SAGI1(p30), SAG3(p43)3} f-Atsttt. % dense-granule
#E 29 Nep332 9%l &F Axd HYe F Rulgd,
intravacuolar network®¥ %+ o}yl PVM3} A& 243 Aol wraz ol o
T T. gondii®] tachyzoite®] dense granule @& GRA39A 7]& ¥ nuis}t
2. 2 ¥ Nc-p433 Nc-p33°] bradyzoited] M= L@ EE= AL FARto=
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M, Nc-pd3e] &F Mz=2 J&Y 9 ligand=2 &3t ARLY ol cyst
rupture$} bradyzoited] AFAS7E dAE BAY F USE AASHA

dexoz FYLYFE SCID vh$-2=d Y3 HL4e Bien, 9% F
Ae guixoz g4 U neosporosisfoﬂ/ﬂ BIY F Use I 4
EFAHT. =% #HAF A7 9 Ze) wd A7), 9 24 wd A
=¢ =AY P 4% ASE n# e 9 KB-27F KB-1¢] B B
Mol AU #AHE Aoz weAt WAzAGHo AP ¥, Rl
A AR #Eoe) 71 AstA #FHJeH, I o) AN FrCAN 4T
o] BEd ZA3z: UYe Ho|l #FFHNUT Polyclonal antibodyd A4t3l]
gyl 3L Hlmsleg B AT, T. gondiigts FEIAeY, EIF0Y F
g ol #/AFHA FUTH

- 100 -



Fig. 2 Histopathology of pancreas, brain, adrenal gland, lung and uterus
of mice experimentally infected with KBA-2
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Fig. 2 Histopathology of pancreas, brain, adrenal gland, lung and uterus

of mice experimentally infected with KBA-2



14.3

97.4 —| .
(kDa) | g
66 — 1

46

30

143

Fig. 3. Immunoblot analysis of N. caninum tachyzoites antigens, lane a : KBA-1, lane b :
KBA-2 , lane ¢ : NC-1, lane d : T. gondii , lane e : JPA-2, lane f : JPA-4, lane g

JPA-5. Each isolates was probed with rabbit hyperimmune serum against KBA~1
(Fig A.), KBA-2 (Fig B.), JPA-2 (Fig C.), JPA-4 (Fig D.)
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14.3 —

Fig. 3. Immunoblot analysis of N. caninum tachyzoites antigens, lane a : KBA-1, lane b :
KBA-2 , lane ¢ : NC-1, lane d : T. gondii , lane e : JPA-2, lane f : JPA-4, lane g

JPA-5. Each isolates was probed with rabbit hyperimmune serum against KBA-1
(Fig A.), KBA-2 (Fig B.), JPA-2 (Fig C.), JPA-4 (Fig D.)



A 3HvexEs Iy &
1 #2h® 8% PCRE ol 8% WesEs Adys %Y
GEER R

) AEA=

A g4 PCRo| A48 AL #2334 7led RAFA 2o A4F7L F<¢
oFd 7TIAMNE ez 3t (Table 1).
2) A¥ =B A

Z2g 4me FAZ OdF & 3% HO0:7F &F 8 F5 v 5%
Zb A &l8}3 0.1% pronaseZ 37CoA 1087 A& F 0.1% gelatine] 3
Mg 5% A E7l @HLE 37C F4o0A 308 HEAZT. 42 ¥A=
1:3,0002.2 34 % N. caninum XEHHHA (VMRD, USA)L22 HH-§AIH
t}. o]x} &A= biotinylated anti-goat IgG (Vector Lab, USA)E 1:2000.%
8] A &td 37CelA 2087 ¥8AlZl H avidin-biotin complex &< 2087
2HEAl7]2 DABE HAAAY. gz g e 2 Harris’ hematoxylin g
AME 3l FEAAF o2 HAAT FYHERTLEE 493 o2 KBA-2
g AFANZ vh2 H2AE o] 3T,
3) PCR

A A F HEYRHFHoE He A FA AEdA AH F=
BRo] FE A gt E5E v4eE PCRE 30 £ #
& iA AlAF Aol Y& AF oE UAoEE FUT WYHoE PCR
£ 33499, PCRE #¥U% primere N aaninumo] S9]3¢l Np4
(6'CCTCCCAATGCGAACGAAA3" ) Np7
(5'GGGTGAACCGAGGGAGTTG3)E AM&383vh PCR £ Y9 =L 50
w2ell 150 ngel target DNA, 2 mM MgClz, 10X reaction buffer (40 mM
KCl, 10 mM Tris-HCl, pH 8.3, 0.1% Triton X-100, 1 mZ3 1 mg¢] gelatin,
PCR primer& Z 10 pmol, Z}Z+e] dANTPE 200 #M, 2 unit - Taq
polymerase® AF&3}l¢tl. PCRS Perkin-Elmer Thermocycler 96008 ©]&
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3l 48R om werAL 94ToA 283t predenaturation 3t LM,
95°ColA- 30%37F denaturation, 57°CollA 3%3It annealing, 72CelA 60&3t
extension 3t A& 353 WEHI nlAFeR 72TAAM 2&t extension
HE2 YT ZENEBL 15% agarose geldd A AYE Fgew
ethidium bromide2 ¥4ste) A9]%o % DNA FZUEL HASAT @
Auzgezt 492 N coninum FHEHFA KBA-2E ZFA
mg2o HzHe] HeAUBEL olgsgon, SAURFoEE oY Y
WME BAHA e GAae HzHg oA

4 A

1) gz 44 ‘

Halzasta  Ha Al wwoel ugkg ASdE 26(11%) N
tachyzoite® #AY 4 UNTH FAT WY¥o] FFESF vehd AlE 12
(5796) 904 FAdukeg AT F U WHo] AF FSolE 21(68%) A
AA Fguree BAF + U

2) PCR

AP =HE o]4% PCR AA A3 2ATGAoE Wwo] HAd AA
FH Fekd AAGNE FANET} 2904 FAHA) FPoY FFE
PRol e 10 48%) ACA FAWES $AFRAT, ol A AA
AE 18 (589 A ¥4 wrg-g vEus Sl EozAg o83t
PCRE AAS Az wWdo] Wd 1944 FAME 7714 G714 We
g FAY F YU ¥W zANYoz FFE o WAL 7HA 52 )
A mEq W=g BAY F AN (Fig. 1.

t}, a3 :

AR F2 AN de UL ZdFd JF & /4 Aggye
P za e FA £ 2Nt de] REHoE ASHT YAT 2
FEg Bolge thad wAMel A WAEARH FAlA dA=E
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Pdlo] BAHUY soiets WSz se d4 Al ¥ Wl tachyzoites}
25 E2ASE ASdE 29 AEAY) e FALE Jonz WA
gl ol A& FE ALk AT Wwo] Y ¥ BjW BEE Yo
2 PCRE 4+8% A% I %9 tachyzoite’t 2ASHeE g9 HEo)
o golsitt, Z¥ WA 22 ALLHE EAY €HFEAWE €S 4
A AAZH7 FE WO L2 ‘false negative’d] ZAHAI UL F£ E 9
o dAZ AA 2, @HFA FA 2EE ol A7E MR ASE 3§
Aulge] 2A7F HA ot 977 R AT HAulgo] WEbA false
negative’ 7} WEbE £ = Utk 2al3 §AFA fabeol Yol W] &
Al G717k B2 @A Jebg £ 7 Aok

a8 BExeoeg B AFdaE JiE A 3 PCRE ol&3te] N caninum
o O% fAe BT UREA AT & gk AvEL FPIAL. T
€ PCROIZ SHEE AHg =HAE o8¢ A% WURE WM o
a8 299 debd BES o)W ALRT Aygos v

HA9 AEe W Uehd 19 oF 7997 PCR HEE HAH 5 g
oJA] PCRY Al Zaael oA o= FE9 @AM T} BaszlerSol
ol =34 20 mgd A 20904 4078 F =2 tachyzoite?t 2lo1ok%F PCR
F89A G4 2dHE FANA 2L £ Aon SAt WA AEY o F
J4 PCR &4 238 29 AL 935 47} 2832 @AY 28 e
A olmtE xz 9 AT FAM 49 e Bod AlrE

2 AFolN BPd WeHE FUA 49 Wexrxd FEEE dFse
U 9elM EWs 84€ & dodd ARgW £§ E PCRYE o434
d2d B2 Y Aol HE FANY ZUAHY ATFNE EEF 5
goze Ardr
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275bp

Fig. 1 lane 1, positive control (KBA-2 infected mouse brain)

lane 2, negative control ( normal bovine brain)
lane 3, case #10 (+); lane 4, case #15 (+); lane 5, case #20 (++); lane 6,
case #24 (++); lane 7, case #28 (+++);lane 8, case #34(+++);

lane 9, positive control (N. caninum DNA only)

lane 10, paraffin only, negative control.

Table 1. Summary of histopathology, immunohistochemistry and PCR

PCR
Group Histopathology IHC - -
Fresh tissue Paraffin block
1 19 2/19 (1196)"  2/19 (11%)  7/19 (37%)
2 21 12/21 (57%) 10/21 (48%) -21/21 (100%)
3 31 21/31(68%) 18/31(58%) 31/31 (100%%)

* Group 1+ ; group 2:++ ; group 3i+++
**Positive percentage
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<« 275bp

Fig. 1 lane 1, positive control (KBA-2 infected mouse brain)
lane 2, negative control ( normal bovine brain)
lane 3, case #10 (+); lane 4, case #15 (+); lane 5, case #20 (++); lane 6,
case #24 (++); lane 7, case #28 (+++);lane 8, case #34(+++);
lane 9, positive control (N. caninum DNA only)

lane 10, paraffin only, negative control.

Table 1. Summary of histopathology, immunohistochemistry and PCR

PCR
Group  Histopathology IHC - -
Fresh tissue Paraffin block
1" 19 2/19 (11%)"  2/19 (11%) 7/19 (37%)
2 21 12/21 (57%) 10/21 (48%) 21/21 (100%)
O, (0}
3 31 91/31(68%) 18/31(58%)  31/31 (100%)

* Group 1:+ ; group 2:++ ; group 3i+++

“Positive percentage



2. =3 Npd3 29 2AE o] &% ELISA AdRjel g3
7h Az R U

1) 349 &4
HEFSZ2E N. caninum U EZF KBA-29 Ne-1 straing AH839 2
W 5L 10% FBSo] H¥# Verodl A A dislglc}.

2) RT-PCR

T4 Tri reagent® ©l&3t] €352 total RNAE F& % AAslH

templateZ Al£3l9 . RT-PCRS dvex2Xet €932 major surface
membrane antigen (Nc-p43) (GeneBank accession number U93870)2] open
reading frame?] o2 B E ZFE3P 2 primer setid} FZE 9= Figure
13} Table 1o #z} PA A, FTZE DNAY AHEEL pGEM-TEasy
vector (Promega, USA)el clone & % T73% SP6 primerZ sequencing &%
Y. 971X E E4E 9% primerg] A E Table 19] 7)€% uvks} o)
GeneBank accesion number U93870-& ©]-&38}5]t}.

3) AZF plasmid® construction® iAWy 2 B

KBA-p43/P26 plasmid$} hZ Yoz AL EE NamEo] 1996 &3 =
2¥ 232 SAGI/AL9 plasmidE E coli BL21 pLysS (DE3)e] A W3 A
AZom, 4HE #3] 0.5 mM isopropyl B -D-thiogalactoside (IPTG)ZE 30T
oA 3A1ZF AstgEt. wdE FUS glutathione columne 2 &3ty
ELISA #9902 AME3t32™, oW Western blotll M ot @&, e HE
o] W& RATh mEkA, FHE& GSToY A e v So) Wk
€ H23 & £ AL His-tagged G AZ FPA7|E o] ARHAUT. &
WAS A7l 93 H9 plasmidsE pQE30 (Qiagen Co.)d] subcloning 3}
oovleaXeE U359 p43/P26H EALXEAFe SAGL/AI9Y WE DNAE
ztz} 732 bp$t 516 bpE pQE30¢] AYE RE sy ew, E coli M15
strain®]l #HZA WP AF Y} His-tagged @92 2L YA 05 mM
isopropyl B -D-thiogalactoside (IPTG)E 30CoA 3A17F Al 43
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¢ His-tagged ©#a & Ni-NTA metal affinity columng ©]&3l9 ¥
dew, KBA-p43/P26€ 26 kDa¥®, SAGI/AIQ-’E' 19 kDa¢] € W=z &
YH A

4) Western blotting
2479 Towbin Wl HFHA AASATE. AMEL extracts 12%

SDS-PAGEo| A4 #7194 %% F nitrocellulose sheet (Schlleicher and Shuell.
USA)9 transfer 3ttt Fusion ©¥&A& GST detection kit (Amersham
Pharmacia Biotech)& |43l #3389t} Transfer ¥ nitroceliulose sheet
2 0.05% Tween-20°] £%d PCSE 343 10% AN E7] €@H2E block
& Axstg 2 F 15022 349 €33 %A ¥ 1500082 3
A& 23F A2 ¥ A7) I ECL system$ ©]-§3l4 detectiond} .

5) ELISA
WA Halg 3YoE checkerboard ELISAE AA&%t 1, 2, 5 % 10

pg/me] EEEZ UL coating UL W, FHe FEI 5 p/med A A
Fo Bo)Ay) UAEE AL F Ao, o & FAHL 11100, 23 FA
= 1:1000002 34 AME3tET. Cut-off L S42XAEFS Al9 FU79
dh-gg FzEWA Ne—pd3e P26 o] sl 4 ZFHHRNA mean + 3
X Sh& ¥g21, 032 (0.11 + 3 x 0.07)E HFAI}A

6) AANE
A=e) 97) =o] BAolM s 5% WA ) ELISAE AN 8%
o,

. A
Nc-p439] ™ 3§ sequencingg AAIS 23 KBA-2¥ Nc-1o H|3jAM 625

WAl @71l f1elA guanineo] cytosineZ ¥lH A olfdde FUSA
o]2 Q&)X glutamic acid?} glutamineZ ¥} HT ¢]9 RE B9 F &
g 32kl Q1ojA F LA

PCR A3 S, A, P, X, Y z28l: Z¢9] =7]& ZZ; 1,104 bp, 738 bp, 732
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bp, 372 bp, 366 bp, 366 bp °|%tt Yz WHE zizde @A H=Av)E
T, S, A, 2 Pt 69 66 52, 53 kDA I3 X, Y, Z¥ 40kDa oIt}
Western blotting 23 T, S ® PE 4 ¥3F ¥%&42 Yeluley A,
X, Y, 2 9§4S RolA gyt

ve2xg 9359 pd3/P267 E4FAF9 SAGI/A199) H§ DNAE %
2+ 732 bpet 516 bpR pQE30Y HYE RE Fddgew, wEY
His-tagged ©¥ &< Ni-NTA metal affinity column& ©] &3 £ &ge
™, KBA-p43/P262 26 kDaZ, SAGI/A19% 19 kDa9] ©¥d wi== £35
Aot \

AFe & AR F&dA F3IE 76479 & A F 114504 bLAE
g Y4Fo dig FA FHEE dAeH (149%), olv BEAFERZ he %
4 8AL g 2dE »Y, A=A 1227 2 1270 44 (9.8%) °)
Ror, FAXEAM 12178 F 16 Ao 2 132%, 2EJA 724 = 103e=
13.9%, SdolA 1201 3 108202 83%, AEA 9374 = 15422 16.1%,
AEAAM 864 F 11722 12.8%, AgalA 1204 F 2022 16.7%9 %
dE&E Bt AN AFoME HA 34W BFIF 40T

o}, 13

Hexze 959 Ne-pd3 729 ¥4 FUAA7S Toxoplasma
gondii®) SAGI (30)°14 A& &Y AH/E ol gato], A=Y FUL 47
FUE B o} BolMe] k& kitd AU B A¥e WA
desxat 959 WG 79 399 FARS (antigenic domain)THL
Ay vMAe ol Hasre] ELISA dwe) ALgstgon, S5 WeArx
? A5 FAE BLEAET go] W ANOZH HolHE AEY 5 9
AT,

wd AFM £¥E 2L YHO vold Hed A veszd 4
o We FA HEe AFAGL A A AN BAGH f4 o]
83 - 167%2] FHE&E Holx YUTh ol Wexsxel do] nFHoz
#RPn F2HHM, o) Aax 24 P WA ALSY Waye AAE
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o BoAel g FENM AAE N coninumel ¥ EHAALE [FARE
ol gstel FAHUT oF 0%HEY FPEE Jehiel 4714 FEE A=
& wudg o) 4% ELISAWY <@ HAl A ol& Roln Uth
ELISAH ©]88 & ¥3& FAYE 53¢ AL wste) IFAR A
$HT WAL AR Fido] EANHE EF AE U EPE ¥A=
Qs WAYHE BN AoE ARHH oh&d PARWAA L So|Ad
% o= At AEETH FoBE B FAdAM Add Holgo) e
ELISA®®] N. caninum 8R4 834 ol &= Arant.
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1 1203

T

g 3L ’ 1134

A & 768

p 403 1134
1

X 3 402

y 403 768

7 769 1134 -

Fig. 1. Design of fragmentation of Nc-p43 gene
into hydrophilic and hydrophobic moieties

1203

N K

Fig. 2. PCR amplified Nc-p43 coding genes of Nc-1(N)
and KBA-2 (K) strains. Numerals indicate bp.
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1 1203

T
S 31 1134
A 31 768

P 403 1134
X 31 402

Y 403 768

7 769 1134

Fig. 1. Design of fragmentation of Nc-p43 gene
into hydrophilic and hydrophobic moieties.

1766
1230
1033

1203

N K

Fig. 2. PCR amplified Nc-p43 coding genes of Nc-1(N)
and KBA-2 (K) strains. Numerals indicate bp.



613 639
Nc-1 ACT GTG AAT CCA GAA AAC AAC GGA GTG
KBA-2 ACT GTG AAT CCA CAA AAC AAC GGA GTG

205 213
Nc-1 TVNPENNGYV
KBA-2 TVNPQNNGYV

Fig. 3. Sequence variation in Nc-p43 gene and deduced
amino acid of Nc-1 and KBA-2 strains. Point -mutation
in DNA sequence and deduced amino acid sequence are
italicized.

S APXY Z

Fig. 4. PCR- amplified Nc-p43 coding gene fragments
of KBA-2 strain separated in 1.2% agarose gel.
Numerals indicate bp.
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613 639
Nc-1 ACT GTG AAT CCA GAA AAC AAC GGA GTG
KBA-2 ACT GTG AAT CCA CAA AAC AAC GGA GTG

205 213
Nc-1 TVNPENNGYV
KBA-2 TVNPQNNGYV

Fig. 3. Sequence variation in Nc-p43 gene and deduced
amino acid of Nc-1 and KBA-2 strains. Point mutation
in DNA sequence and deduced amino acid sequence are

italicized.

TS APXYZ

Fig. 4. PCR- amplified Nc-p43 coding gene fragments
of KBA-2 strain separated in 1.2% agarose gel.

Numerals indicate bp.



106 -

G TS AP XY Z

Fig. 5. SDS-PAGE of expressed GST-Nc-p43 fusion proteins.
Expressed GST and GST fused proteins are indicated byasterisks(*).

A 81
47 5

35.37 |
28.21

G TS AP XY Z_

Fig. 6. Western blot detection of GST fusion proteins of Nc-p43
fragments (A) and with bovine serum confirmed to be infected
with Neospora caninum. Asterisks (*) indicate GST and GST

fused proteins as in Fig. 5.
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106+
817

47.59

35.31
28.2"

T

Y ¥ FUeeeTe

G TS AP XY Z

Fig. 5. SDS-PAGE of expressed GST-Nc-p43 fusion proteins.
Expressed GST and GST fused proteins are indicated byasterisks(*).

A 811

47 .5
35.37

28.27 m

G TS AP XY Z

LB

B 81

47.5

356.3
28.2

Fig. 6. Western blot detection of GST fusion proteins of Nc-p43
fragments (A) and with bovine serum confirmed to be infected
with Neospora caninum. Asterisks (*) indicate GST and GST
fused proteins as in Fig. 5.



516 bp»

A19 pQE P26

Fig. 7 Gene cloning of SAG1/A19 and KBA-p43/P26
in pQE plasmid

} e €26 kDa
419 kDa

Ul I A19 Ul 1 P26
SAG1/A19 KBA-p43/P26

Fig. 8 Antigen expression and purification of
SAG1/A19 and KBA-p43/P26 in pQE plasmid
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516 bp <732 bp

A19 pQE P26

Fig. 7 Gene cloning of SAG1/A19 and KBA-p43/P26
in pQE plasmid

enneEr _

Ul T Al19 UI I P26
SAG1/A19 KBA-p43/P26

Fig. 8 Antigen expression and purification of
SAG1/A19 and KBA-p43/P26 in pQE plasmid



Table 1 Results of serology by recombinant ELISA

= B/ A (%)
Ak 20/120 16.7
&5 10/72 139
737 12/122 9.8
A 0/34 0
A 16/121 13.2
e 10/120 8.3
A5 11/86 12.8
Az ND
7 & 15/93 16.1
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Table 1 Results of serology by ELISA using recombinant Np43

= /AT (%)
A 20/120 16.7
S5 10/72 139
737 12/122 9.8
Al 0/34 0
Al 16/121 13.2
s 10/120 8.3
A5 11/86 12.8
%Azt ND
35 15/93 16.1

16/121(13.2%)

Busan



3 &R ol &% veaxE ¥HAPAEY &Y
7t Am 2 3y

DA% 9 g9 &9

FhdozE FIFEHUF KBA-2E ALLsipion o] AFAE (KBA-2)
of frAstdct.  vero celiel ¥Fo] 80%°Y FAHD cell scraper® FA
F filtering®th, A" 9% L formaldehyded] 6% &Astm 4TA
overnight A1A AT DEe 471 4 X 10w H A alkaine buffer2 3
A gk},

L lecs
V-botton 96 well plated] H & 25 WA 2¢ FAEC, o 02 M
2-mercaptoethanol-& 25 ¥ EF ot thg EHld Y& 50y EF3tn
A Hol&E ¥ 37C 5% CO:°\ overnight AlZ1th, A= HA A 3" &
T Exdo] #FHAH FHoE AAL EASFHA EFoY JoE K

°olH LAz #wAFsr YT S4 dERTLEBE VMRDAMIA F+Y3t
Mt A ZZo] e N caninum FH R 2AEAT T gondii TREHEL
A}-8-8} o}

v, At

cut off valueg 15122 FS FF SIWNEH ELISA9Y AALA=
(OPA: overal percent agreement?} 28+39/742 91%% Rl 15129 cut
off valuedl A Aot 7o FHEHLE Y NS E Bo g &9
S48 2 54 FIEHL U

T2 oFY WrERU ol JFHEFE F 23 FAE EA FE $+
€ AS N canium®) 71E ABHo R EHAAE 377} o8 dHE B
Gt obg? o T/ GFT FEA AL EHHFAEE HYHE A4
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oA AAHAG. o HEHE F4H ¥HF FAS) AY $FE g

& At FILHE A AY JdsiA €.

gE REJAE AFHAR A7t N caninum & E&F 2 g4 uwa
A ve2¥E Fde] A4Eda R ggddd Ok B3yl A7 9lojA o)
8717 vl §- &AL E Alg g}

Table 1 Result of control sera by cutoff titer as 512

control NAT =23}
N ___ %4 control +
- 24 control
A %Al control
44 control
Toxoplasma gondii 79 3 -
Table 2 Comparison of ELISA and NAT.
ELISA A3}
T8 A
-+ -
' 28 4 32
NATA3}
3 39 42
Al 31 43 74
Cutoff gko] 1:512< W NAT¢ ELISAY AA LR =

(OPA:overall percent agreement)”} (28+39)/74=905% 2 7}3 =

A ke
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A4d 7, @FTe L vlpxo) i vieaxe EHPA 2 HANF
1. A8 R UH

7. €3 A&

AYe] AR A YL EAANGH veaxHd o F4FE A
E BFOA A2 A 249 Foe2 FAHAT EAAGY R AL
o3y e REFEHUT MAASEPLAN 2R9E S 28070¢ &3
& AP ALEE, 5108 FHE EF AEF MEREH AYEHS
ALt ES BAY RALY dY9oE oM ¥ 32¢i e #F
W78 (Raccon dog : Nyctereutes procyonoides koreensis)EX-8 H3E{
AL A AEEET BAY A+E 9N EFAYY A2 okdA
T AP AR T

U, 83 AAL

M vrexe] Afoe FHFFAY (mmunofluorescent antibody test;
IFAT)E °]&3te] EAHAE AAEA0 922 U5 KBA-2&
AbEEl FYPEYOEE AlFele] AESAUC. FHFHvAEAA SASA
HaRz 930 ¥FL vige ALE FH2E AAIAFUHY. FH dH=L
o2E e ugze AYPHFT T F AEH AL AREHA{CD FFEF
geol Asoe YA JdFE FHNELE o8I FAPAE HAAHAG

2. 4%

7. 3P AL

YA PAF 23 Table 13} 2¢] R9Fst EAIH O] Tk, EAIRXGA A
A Mo A= AAOA 2895 F 83%U 24ut A FAREEES HAY
F Ak FAZLE 150, 101100, 1:200 R 1:40090 4 &4 15, 5, 3, 1787}
FgutEg Bt 2o WA vea2FzE FAAE de FZAAM MY
& 51vtEle] Afede 11kl F4ueE B 216%2 EA] A Hd ¥l
A dudez wi¢ B2 FHEE BAY F I Brked FE T 16
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slele £RolAR 100kl gRelRen UuAe Ho] FUA5A WFio,
He % ses @3 vFY Fele 7ahelst $ANSAY FHoz ¥
Ho} 21%8) FH¢ BRY & AN AT YAWALE NG EA 7

FE BEF AU

L R

O 833 d& <
- E@RSHocEY WEEgHea Fyo] ¥UdE FEL EHANY
- EASAHEY FEZ gAMLY

O #Basto] te o
- 2&F9 2de HE2 e Has @
- BANA ARFA AE I B
- A% FAE gy At 3432 2UR6 BB sMed v T
g2 kAT B BT WA
- i gMozRE 29 HEE Jun
e e NdE F B 29 Hie FA e
22RE F4REY YL Hasey
F4 7HHER B FASA Wy HEey
FAE 1oz 2599

O 2 9 fdeele] d AAY herd leveldl Al §4to] Z719 AS ¥
HAL & AA G

O FF € A9 Q1§ 28L& do
O vesxete] BA/NEs gL 72AT7E A&Hoz )
3. 1%

EANAY Y HINE 83%= BT VT PEIYE 7% FAS
o 2AY N caninum Zdol o fAA Yol A= BN 4P 515

- 119 -



o AWHE Yoz YIPAE ANE AT ENNY By EAHo= ¥
A Be 21% FHEE FAY & YA oA ARE FAFHEY &
7t He BAZ ABY B olTouldle RFAATL Bdd AE BB
FPAFe] TN Y& ROE HYY & Atk A2 WII UEI=
o ZALNMNE & ZALS §AME @Hsl Hud 6 Qo

B ZApA FESoF @ ALYE HIE hAEES] ¥Re A TR
delg dzdel Ut VAR Asted HA} T4 AAE Fou ok ¥
U7EE gAes $ANES o4 YAHUAE AN A 2% ¥A
&2 BQoE Helg, AT Lindsayd ZAb o5 wFe RAFE giA
92 N coninumel W@ ¥THe WHANE AN 27 HA T4 99n)
A% 10%2 107t 7t SN FHo2 FAHYYT.

2o M7F N. caninum® E24FZ WEIQAY. BN AFEE St
E a2UTYE 929 Z9Qos Z4E Ao Antm By =3 £
sBsA g gs] 2Al s #FWTHE AY 2o FAWe Fag
B¢ stelr, Ao YRR 24N FHPY wAe AT ¢
e e FEE Baydol A 5 ok ¥ITUTYE opddl
Fomel Faol AFEY WEA BE FIUTFYsL FAEAY N
caninumol e WA 22N ¥ Y 4 Uk o)k o 4 S
229 9ujg WESTUATGT B 4 Ut weH $onE A&Ho @
2uTe st ge ARG FEA W %a@w 2 WElHAIE Sgsord
gmcl Act: e,

FAEOLE AT & ANW 180 B BANECH, nFel, Wl A
£33 YE ALE 367 EFQ0%R)LE ZAHUL HREE 32 (g B
&) ¥ # e 7A B RoE 2AEALH, 1] BT oS
Bel 29E Wd AoE RAHIUG. £ 47U 1 R 2 % ¥E AT
A uE A4HY BT DEE BN FANERY Y2 AN £ 9
A BN E BT 2 EFdNE EANEC B HE2 U

EF fFZAMEe] N. caninumo 2 Iwd 2278 53 F 678 B3(27%)q
A AE A$AY BAEHe FBo] BE Ao ZAHNUT. B st
desxe dao] Bdol ot MM goz & o Be 23 ALTH

f

=<

I
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o Watel FEY Ao ARA,
. Number of dogs tested anti-Neospord antibody
Province - —
Negative Positive
50 100 200 400 800 Total(%)

Uraban dogs 289 265 15 5 3 1 0 24(8.3)
D f

cgs tom 5 40 6 2 2 1 0 1128
Dairy Farms

Total 340 305 21 7 5 2 0 35(10.3)

Table 1. Prevalence of Neospora caninum antibodies in dogs by IFA test
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A5 viexa¥s e X8 R oY &8 A7

1. £83 939 v¢= 49

7t Ag % Uy

1) 2A 9% 2 Neospora caninum 3 &4 : A&dgn £ 3
glgtaalda Bek wre §F BF KB2E 95l A AE(vero
celDoll A 58-79 Aoz AEuFsted FHAoz ABIRT. N
caninum®] W YR ALE37) Ao AFE TEF Fol FES
A2 drh. 939 FFE 33 x 1W0/mez HAon, AA, 04%
formalin(Sigma)©.2 2447 Asted BRHAAD, EA, 01%
saponin(Sigma) 2.2 24A17+ A Rer, s, &% EH(Ultra-
sonication)dte] E&3}st .

2) AP FEZE ALUHT AEFTE ASFIM EFELE 35% ICR v+
2 1507198 AHEERor, B3 ARE FAT FHAT FRAHC]
graojzl £E(F 200)9 FE(F 70%)7 AFHo2 =AY W A
& AbS A ARSI RA AP FASHT

3) Neospora caninum %99 TEHE : BEFsd &N N caninum
Qg npere WY HESY AYPsNUD. F Table 1914 EE group
1& o}F HAE 3x && live tachyzoitesE 30 vlE] 9] wl$-29] wlg
3 1x10°%tachyzoitesE, group 2& 04% formalin(Sigma)2 2 24X|12F A
gl B8¢3e FLL w2 vgld 0.1lmlg, group 3L 01%
saponin(Sigma) 2.2 24X|zF A esle 833 F4L 01lmly, 292
group 4% 2% ¥4 (Ultra-sonication)® ¢ 0.1mly WY HF3RA
o},

4), Challenge : AEHEL ¢ 4749 Fo| 44 AHTHEHE 2078|¥Z &
AYE5Q TAAEL N caninum A5 vh$2 vhggd 1x1077) 3
% 9] tachyzoitesE AHFE s+ .

5) IFA % ELISA® ¥ AX : N caninum 39E& Vero cellsoll & v
3l BE3A7 F 12 wells multi spot slide glass®} ELISA-S- 96
wells plated) dir 1x10°%/) A =9 FUE& FW3}] IFAES} ELISAS ¥
de AZ3Gch ELISAE A% 9L soluble antigend A F3ste =
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&3t}

6) IFA (Indirect fluorescent antibody test) : @ HA}Y® A& 50x2"w] @A 3
A3l HlE Lo HEsY dut DHYFYA FAEo R HASHY
o @ 37T F49A 1Az wEA71T 0.05% triton X-100°] #H€
PBS(pH 742 584 38 AFsdct @ €gcl=ye #7118 ¢A43
AAR  F JAFAEE 1220022  FA®  FITC(fluorecsein
isothiocyanate) conjugated goat anti-bovine antiserum (Cappel Durham,
NC, USA)E 7 well'd 1044 EF3 v 37C 494 HA] 142
et AT @ gl Ed &£8lo]=§ PBSE 584 33 A%
¥ 25% glycerol ¥ PBSE %3l HF¥Ew A (Nikon Optiphot,
Japan)2.2 #F3 AT ©® YL EEol=o RAE tachyzoited]
A AAANA FFE L3e AL 7|Fo2 gusyd.

7) ELISA (Enzyme-linked immunosorbent assay ) : @ ZAAISE9 gL
A EY3S Y =T L PBS(pH 742 200, 400, 800 ¥ 1,600
vl 843} tachyzoite?] soluble antigen®] 2% 96 wells plateol] =&
Al#H T @ 37C Incubatorol A 1212t ¥§A7]2 PBS(pH 7.4)2 584 3
3] AAAE. @ 96 wells plate®] #7128 43 AAF T o] x84
2 1120022 3M¥  peroxidase conjugated goat anti-mouse
antiserum (Cappel Durham, NC, USA)2 Z} welld 10x% B3 &
37T F4AA A 1A B¢ AR @ ¥bgo] Y 96 wells
platee PBSE 5&# 33 M A § §F ELISA reader2 #Z3laut. ® o
¥ ELISA ®°] & ¥=9E ELISAY T 7]&¢] [FAY] gX&e &A% )
+ ELISAd ZA 3l Adg A st

8) T3AY ! In vitro Aol A vaccine HEF w92 ¥AH o tachyzoite
9] host cell W29 invasion A Aoz O AWYZ 9, formalin
2], saponin A8 ® IRAYIHNZ NG gL HEF F 0, 1, 2
3, 4,5 6,8 10, 12, 16, 20F td o2 10vta]¥ chloroformo. 2 w}3 s}t
o 5 E7 F BdEddA ¥de AHstd AL Eulsty yy
BEE -70C W% EHEE FEYL ol&3ty FAPE AN,
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@%1 96 wells plates) vero cells& AX WlFsod Ads=EHe & N
caninum V& BE25HA] 24A 7 AF I F AL Y AE
k8 MEMI199 wix= €, x10, x20, x40, x80, x160, x320, x640,
x1280, x2560, x5120 w2 3A &l N caninum ¥93-°] WFE 96 wells
platedll 0.5ml 4 BF3le] z&RA|7|HAM 2, 4, 6, 8, 10, 12, 16, 20, 24 A3
%23 4,59 AR ENA AAEAA 2FY YEAFE BE33
v}, 238 A3 F2 Inhibition assay = [Infected cell at control(%s) -
Infected cells at serum treatment(96))/Infected cells at control(%)

9) wale] tld A B oAy : wWiilel dig YA FES WolATE
A GEy] $1ste ¢gFe weAE 2L F2E FAANNY AFgHFTL 3
o AAAHQA YAalg Byle] o] R E=7HE AFIHT.

. A
1) Neospora caninum B9% R E83 959 w20 A9 &%97t
N agninum 393 2 283 932 99 £%5E H7ek7] A3 150
vtgle] wl$2E 5702 Wy HAFHFE 1 FEAHITE ¥ A N
coninum F9 ZGRERTANAN ZE 2F F2E 2t g mke-2eA wgrt
eEzow FI FHEJ AAAAH FF Aol EMAET FAHE Rolvtrt F
d 189, 24Y Fo| HALEH LT, formalin EE3AIZ 94F T AET
A 3mbE], saponin EEIAIZ 9F FE AETAA buE adx
sonication®. 2 EEIFAZ UF FE ANFATAAM 2vuEle mpf2dA N
caninum 3 HF F9 HEJ WA 9F &S EAH(Table 1),
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Table 1. The results of immunization or infection

tachyzoite antigens

with Neospora caninum

No of dead No of mice with

No of dead ~ “/ 00 /otal injection site

nﬁﬁ/trcr)ltii}e no Chaﬂgm 3 reactioofn n{}gga‘ no clinical outcome
Group 0/30 0/20 3/30 No
Growp o390 0/20 5/30 No
Group /30 0/20 2/30 No
Group 0/30 0/20 - No
Grgup 2/30 - 0/30 ? mli%ﬁgﬂe%ieitgiginlgos's,h ar

depression

Group 2, 3, 4, and 5; mice immunized with live tachyzoite, of N caninum
inactivated with live, 04% formalin, 0.1%6 saponin, and ultra-sonication,
Group 1; control

2) Serologic titers

7} IFA : TFA A8 A 4eldE N caninum tachyzoite, formalin, saponin,
ultra-sonicator® *]¥] ¥ tachyzoite® HZF3 A¥are] A N caninum
o W# Heol IgG #FANE ZAE AP HAF 5 7, 49 459
1:6,400, 1:3,200, 1:1,6008} 1:1,6002.2 EF5kTH(Table 2, Fig 1).
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Table 2. Time course of the serum antibody response of mice
experimentally infected with cultured-derived Neospora caninum
tachyzoites and mice immunized with a killed whole N caninum
tachyzoite preparation formulated with different methods

Weeks post-inoculation

. N
Group o of

mouse

1 2 3 4 5 7 g -1 13 15

Group 1 30 Ne” 1:50 1:1,600.1:1,600 1:3,200 1:6,400 1:3,200 1:1,600 1:1,600 1:800 1:800
Group 2 30 Ne 1:50  1:400 1:800 1:1,60Q 1:1,600 1:3,200 1:1,600 1:1,600 1:1,600 1:800
Group 3 30 Ne 150 1:200 1:800 1:1,600 1:1,600 1:1,600 1:1,600 1:1,600 1:800 1;800
Group 4 30 Ne 150 1:200 1:400 1:1,600 11,600 1:1,600 1:1,600 1:1600 1:1,600 1:800
Group 5 30 Ne Ne - Ne - Ne Ne Ne Ne Ne Ne

Group” 1, 2, 3, and 4; mice immunized with live tachyzoite, of N caninum
inactivated with hve, 0.496 formalin, 0.196 saponin, and ultra-sonication,
Group 5; Control, Ne" : negative

7000 r

6000
-% 5000 —&-—Group 1
'E‘ 4000 =i}~ Group 2
€ 3000 —a&— Group 3
i 2000 —— Qroup 4

1000 '

0 1 2 3 4 5 7 9 "o 18 15
Weeks post-inoculation

Fig 1. Time course of the serum antibody response of mice expenmentally
infected with cultured-derived Neospora caninum tachyzoites and
mice immunized with a killed N caninum tachyzoites preparation
formulated with different methods. Group 1, 2, 3, and 4 mice
immunized with live tachyzoite, of N caninum inactivated with live,
0.4% formalin, 0.1% saponin, and ultra-sonication.
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1) ELISA @ ELISA Al¥ A3 34 w5 200, 400, 8005} 1,600 <14 N
caninum ¥YE JFA 2 AT 59 FHEANE N aaninum 1gG
A 7= 0.088011-%1 0.109¢| e HeolAde N caninum tachyzoites,
formalin, saponin, ultra-sonicator® 3]2] % tachyzoite® HE T AP 9
B HFE L BT 75 F 4z} 0.261¢0A4 0.329, 0.1829] A4 0.308, 0.1309]
Al 0.236, 283 0.140%F 0.244°] AT (Table 3, 4, 5, 6).

Table 3. Serum IgG antibody levels in mouse sera diluted 1:200 by ELISA

No
of

mous 4 3 5 7 9 11 13 15
e

Group 1 30 0117 0273 0316 0311 0301 0294 0.248 0.247

Absorbance per post-inocultion days(Weeks)

Group 2 30 0118 0205 0285 0.308 0.308 0247 0207 0.134
Group 3 30 0108 0.186 0.236 0212 0230 0242 0.235 0.213
Group 4 30 0129 0.140 0.196 0.196 0.244 0234 0201 0.208
Group 5 30 0.098 0.101 0.097 0.099 0.092 0.095 0.101 0.102

Group 1, 2, 3, and 4; mice immunized with live tachyzoite, of N caninum
inactivated with live, 0.4% formalin, 0,196 saponin, and ultra—sonication,
Group 5; control
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Table 4. Serum IgG antibody- levels in mouse sera diluted 1:400 by ELISA
No 7 7
of

mous 1 3 5 7 9 11 13 15
e

Group 1 30 0.139 0201 0329 0236 0243 0292 0.198 0.207

Absérbance per posj;uinoculﬁon days(Weeks)

Group 2 30 0101 0.152 0.185 0226 0237 0.179 0.134 0.129
Group 3 30 0091 0138 0.147 0.170 0.182 0165 0.143 0.121
Group 4 30 0.098 0114 0.159 0.153 0202 0176 0.133 0.1l

Group 5 30 (0.099 0107 0106 0.108 0.100 0.096 0.092 0.100

Group 1, 2, 3, and 4; mice immunized with live tachyzoite, of N caninum
inactivated with live, 0.4% formalin, 0.196 saponin, and ultra-sonication,
Group 5; control

Table B. Serum IgG antibody levels in mouse sera diluted 1:800 by ELISA

No
of

mous 1 3 5 7 9 11 13 15

Absorbance per post-inocultion days(Weeks)

Group 1 30 0121 0198 0.283 0291 0271 0246 0200 0.203 7
Group 2 30 0101 0126 0.190 0.204 0258 0206 0165 0.121
Group 3 30 008 0113 0.147 0147 0149 0.135 0.133 0.117
Group 4 30 0.09 0.098 0153 0156 0220 0.176 0145 0.134
Group 5 30 0.101 0092 0093 008 0091 0091 0.102 0.090

Group 1, 2, 3, and 4; mice immunized with live tachyzoite, of N caninum
inactivated with live, 0.4% formalin, 0.1% saponin, and ultra-sonication,
Group 5; control
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Table 6. Serum IgG antibody levels in mouse sera diluted 1:1,600 by

ELISA
N;) Absorbance per post-inocultion days(Weeks)
)
mous 3 5 7 9 11 13 15
[= .

Group 1 30 0.085 018 0.261 0.234 0.230 0198 0.202 0.162
Group 2 30 0108 0126 0.182 0213 0.277 0.194 0.198 0.129
Group 3 30 0.084 0115 0.148 0.130 0.176 0.165 0123 0.127
Group 4 30 0.094 0.093 0.170 0.182 0.236 0.175 0135 0116
Group 5 30 0106 0.097 0.093 0.089 0.088 0.091 0.103 0.109

Group 1, 2, 3, and 4; mice immunized with live tachyzoite, of N caninum
inactivated with live, 0.4% formalin, 0.1% saponin, and ultra-sonication,
Group 5; control

) FEANEY N caninum F9E& JAEFFE vtz HF 1F, 3F, 55 2
A 75 Feol 42 ¥HE o/ &3 150%Y 2-fold2 A N
caninum< 9083 WEAZ F vero celldl FE3 host cellll=¢)
invasion 9 €& 4% A 04% formalin®E AT N caninum
LS HFY vhg20A 23 HZFol ¥ boostingEHE 3l FE
55 ¥ 75 F9 inhibition rate?t HF 159 AF 3F) vty F3
3] F713t¥em, 0.19% saponin®® A § N cgninum FLE JES
whg- 2o A 23X HFol ¥ boostingEAE It HE 5F Fo 7
¥ inhibition rate7t BF 159 FE 35 €8l FA3 Frsida,
ultra-sonicatorg& °©] &3l A R4& N caninum F9€ HAE23F vpex
AN A 22+ HF) o ¥ boosting AFHE A3l FFE 55 T 7= F9
inhibition rate’l HE 159 AF 3F wlsly FAS F7}319 I (Fig
2, 3, 4).
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m -
G
2af B 1F=E
Setf O-HEFEE
Snl —A-TEEE
:_-g Dt —X-FEF ¥
EDr \

10} . :

0 . >— A ST '

Xx®H X100 X0 X440 X80 X,60 X3A0  X64D
serumdilution

Fig 2. Inhibition effect of treatment of vV anniﬁum tachyzoites with sera of
mice immunized with a killed N aaninum tacyzoites treated with 0.4%

formalin.

Ko ——HE1FE
1+ FHEFF

‘\x —A-HERE
i <-:\ —k—=THETFE
L A

X 5 X100 b9~ 0.0] X 40 X §00 x 1,60 x 30
Serumdilution

Fig 3. Inhibition effect of treatndent of N %cam'num tachyzoites with sera of
mice immunized with a killed N caninum tachyzoites treated with 0.1%6

saponin. ;

Inhibition rate (%
o3R8 533388

[ —o— B IF R
s ok k- RCL
——HEF X
—H—TETFEE

Inhibition rate (%
odB858838%

0— 3 *
X 80 X 100 X 200 X 400 X80 X180  x320
Serum dilution
Fig 4. Inhibition effect of treatment of N caninum tachyzoites with sera of
mice immunized with a killed and sonicated N caninum tachyzoites .
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) 44 $&F9 WAy ,

44 F&A N coninums] 43 FUo2 BIHFE & Fo Wojis
€ dolry] sl AEF 23 JAAEHY &2 R BEY 5L AeHe=
B sx] Rl JFHoez A¥YE vkA £ Yok

. 28 % ¥

N caninum-£ 1988'd o] ¥ <&l {54 AW WAMEMN L9} A
NA FALE F8 FALE I AL oY) AU, FUHAME Ai: &
Aol oF 20% HEZF o] Ao AGFHRUCH ol AW dwye A
A3t AEF % E¥S 439 99 2% ¥t & EH N caninum ¥4
HAN=TAAM 7Y 25 FRE 2rtg 9 slf2dM HYrl LERSE F
i HE7F AR 54l A F4L Holvrl 3 184, 244
Fol A oW, formalin BEFAI fF AE APTAAM 39k,
saponin EE% A7l Y43 AE AYZNA 59l8) 283 sonicatione 2 Eg
HAA S 72AY ANETZeAM 20tE ] 2o N aninum 39 HE: R
e Hr7} WM 5 ¥8-& B Xt} Nishikawa 52 Neosporosis 4l
o el 93t s, 7, AW Y& ARG & dvn BudHct

IFA AlgelA 4&elles N aninum tachyzoite, formalin, saponin,
ultra-sonicator® 8] § tachyzoite® HEE A¥TY A N caninumdl
W o] IgG FAHE AME A HEF 5 7, 498 4% 2 1:6,400,
1:3,200, 1:1,600¢ 1:1,6002.2 uyeElxt, EF ELISA Al¥ 2 34 djf
200, 400, 8007 16008 X N caninum L& FF3A 4L ANYT 59
S4EA N N caninum IgG FA7He 0.088414 0109 2o™ Aolles N
caninum tachyzoites, formalin, saponin, ultra-sonicator® & ¥ tachyzoite
8 HEH NYETY AL HE: 5 2= 73 Xd ZZ 0261414 0329, 0.182
o4 0308, 0.130°14 0.236, =&]3 0.1408} 0.244°)c}. 2&8 I N caninum
TEe HIEY vl A HF 1F, 3F, 55 283 757 Fd 4L €3
o]-83td 1:50%-¥ 2-fold2 348 N caninume 9083 &A1 ¥ vero
cellel HE8 host celllfE2 invasion YA&E 24T AF 04%

- 131 -



formaline.2 A& N caninum FLE& FFE vhe2oA 23 HF g
boosting&Z# & Q13 HE 55 £ 73 K9 inhibition rate’t FF 159
4% 330 wstd FAS I/ARHoH, 01% saponineE MY N
caninum F9E& HEF whS2dA 22 FF o E boostingAFHZ 13}
A% 5% ¥ 7% %9 inhibition rate’t % 159 YF 37 wlgo F
235 Z7}849 1, ultra-sonicator® ©]€3}¢] A REFE N caninum FLE
HEW whszold 23k FF) 9@ boosting A= AskA HF 557 ¥
7% % 9| inhibition rate7} HF 159 HF 35 Hlsd FFI FIAG
o]& Choromanski and Blocke] &% 3} Néospora vaccines € HF 39 IFA
A Al FE A 40-1609] €H FA/L HE 2F Y F 80-51208.2 F
2 A AEE 3 2F9Y F 320-409609 FAIT FHPE 4 BAAS
FAHS W Fo 88 B 71 Ao £ Andrianarivo S& adjuvants& &
2l$ killed whole tachyzoite preparatfoni Ad BYEYRFL % AT
Havlogen, Polygen, Havlogen¥ Bay R“lOC)&S, 18] 32 Montanide ISA 773 &
adjuvants& AHS¥ WHHET IFA FA7 @ASA Fobdg Hasa
.

agln JA FEAAN AFTHLE H4FE vHE 71 UNAY, Liddell
5 & Neospora caninum tachyzoites®] crude lysate $Po2 WA E WY
NA M7 vz d §AsHA Folge BT

ol4e] AFHE W o Neospora caninum®l &8 WA wp-20)A
Polo] Wad WY YALE YATE ¢ HUF AU
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2. 583 939 A% 4L 2 oFHEAY

7h s 2wy

D 283 ¥4 T AY 2 29 8H IA7 24} @ vhS2olA g 2
= LR Azd F98 307 A A% ort e FHad whe
Z 05mlF 1.0mlg ¥ HFEE ¥ Y3l ELISAY FEHAYL ol
&t ELISA A< F8A8 FAE HAstdd. =8 oorlale RA &
Ao s By YL o

2) IFASt ELISA : w92 Aol 54F Wyoz AU

3) TEAHE vk Aol FUF WHoE A

v, A3

1) gl A el Neospora caninum tachyzoites B83F 392 W YA

7F) TFA : dFelA ALE3 Wale] 8848 =Aletz] $18 2tz 8 vl g
Age] A4 mlig 1x10°8] 938 04% formaline. 2 2443 & 3
Y7 01% saponin® & 24A13F A8 8}:, 28I ultra-sonication 3 23}
o AMEAZ FYE HFFL 3F F A AHESE T IFAE AN
A3 4 HF 15, 3F, 55, 7+ R 95 Fo  1:50, 1:200, 1:800,
1:800, ® 1:400¢} 1:50, 1:200, 1:1,600, 1:800 ¥ 1:4002 Jebwicd, =28z
6 vlE)el H4Ye SAHANETOE A3l IFAE AANG A7 &4 o
T2 FA7E AHR F ko (Table 1).

Table 1. Serum antibody titers of Korean native goats immunized with a
killed whole N caninum tachyzoite preparation formulated with
different methods

No of
Group® mous

Weeks post—inoculation

0 1 3 5 7 9 12 16

Group 1 8 -ve 1:50 1:200 1:800 1:800 1:400 1:400 1:400
Group 2 8 -ve 1:60 1:200 1:1,600 1:800 1:400 1:400 1:400
Group 3 8 -ve 1:50 1:200 1:1,600 1:800 1:400 1:400 1:400
Group 4 6 -ve -ve -ve ~ve ~—ve -ve -veé  -—-ve

Group” 1, 2, and 3; mice immunized with N caninum tachyzoites inactivated 0.4%
formalin, 0.19¢ saponin, and ultra-sonication, Group 4; control, -ve™ : negative
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1}) ELISA : ELISA Ag Z3} 34 wj<$= 100, 2007} 4008l M N caninum
Be AFRA Fe NYTY SAEANY N coninum 1gG FA7HE
0095414 0.099°]%2.# formalin, saponin, ultra-sonicator ] g %
tachyzoite® HE & NYT A$ ¥F 5 BE 75 Fo & 03279
] 0.301, 02830 4 0.301, 0.234¢] A 0.242°]315]'(Tablé 2, 3, 4).

Table 2. Serum IgG antibody levels in Korean native goats sera diluted
1:100 by ELISA

N;) Absorbance per post-inocultion days(Weeks)

o ;

mous 3 5 7 9 12 16
e '

8 0.135 0263 0327 0301 0291 0291 0243
Group 2 8 0.113 0225 0283 0301 0298 0242 0.137
Group3 8 0103 019 0234 0242 0238 0241 0212

6 0099 0.102 0.09 i0.099 0.092 009 0.102

Group 1

Group 4

Group® 1, 2, and 3; mice immunized with N caninum tachyzoites inactivated 0.4%6
formalin, 0.1% saponin, and ultra-sonication, Group 4; control, -ve™ : negative
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Table 3. Serum IgG antibody levels in Korean native goats sera diluted
1:200 by ELISA

Nfo Absorbance per post-inoculation days(Weeks)

8}

mous 1 3 5 7 9 12 16
e

Group1 8 0118 0211 0302 0293 0276 0295 0.203
Group 2 8 0111 0154 0189 0229 0255 0208 0.127
8 0097 0141 0145 0173 0181 0168 0.125
6 0.097 0105 0103 0111 0102 0099 0.101

Group 3
Group 4

Group® 1, 2, and 3; mice immunized with N caninum tachyzoites inactivated 0.4%
formalin, 0.19% saponin, and ultra-sonication, Group 4; control, ~ve™ : negative

Table 4. Serum IgG antibody levels in Korean native goats sera diluted
1:400 by ELISA

N; Absorbance per post-inocultion days(Weeks)

o)

mous 1 3 5 7 9 12 16
e

Group1 8 0112 0197 0287 0254 0242 0249 0.207

Group 2 8 0.103 0124 0193 0207 0236 0177 0.129
3 0.087 0112 0144 0144 0146 0137 0.114
6 0103 0093 009 0087 0094 0092 0.087"

Group 3
Group 4

Group' 1, 2, and 3; mice immunized with N caninum tachyzoites inactivated 0.4%
formalin, 0.1% saponin, and ultra-sonication, Group 4; control, -ve™ : negative
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) 23AY : e WAdRE FEE 409 AL AdEEd FHANE 2
3 FARF 4, 8 2T 1239 Fele A wF SelM 65-71%,
67-720%, BT 49-55%¢ €% FsadE AAgen, 10WAA
45-51%, 43-52%, 12\ 31-37%° 9% Z3+8 sbAfT. 208 o3
MG s A3 &9 80w 51’-‘41“11‘?—@]*1—1:— fFEo] AY F3HA
2 3ttH(Table 5, 6, 7). |

Table 5. Serum neutralization titers; (Average reduction rate of
tachyzoites) in Korean native goat sera at 4 weeks after
infection with Neospora caninum tachyzoites.

' Result (%)
Group No of sera :

x5 x10 x20 x40 x80 x160 x320 x640

Group 1 4 6 47 21 11

Group 2 4 68 51 17 12 4 0 3 0
Group 3 4 71 46 23 15 2 2 0 3
Group 4 4

0 0 0 0] 0 0 0 0

Group® 1, 2, and 3; mice immunized with N caninum tachyzoites
inactivated 0 4% formalin, 0.1% saponm and ultra-sonication, Group 4;
control, -ve" : negative
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Table 6. Serum neutralization titers (Average reduction rate of
tachyzoites) in Korean native goat sera at 8 weeks after
infection with Neospora caninum tachyzoites.

Result (%)

Group No of sera
x5  x10 x20 x40 x80 x160 x320 x640

Group 1 4 72 43 19 10

Group 2 4 67 52 15 8 0 2 0 0
Group 3 4 69 49 17 11 3 0 2 0
Group 4 4 0 0 0 0 0 0 0 0

Group® 1, 2, and 3; mice immunized with N caninum tachyzoites
inactivated 0.4% formalin, 0.126 saponin, and ultra-sonication, Group 4;
control, -ve* ! negative

Table 7. Serum neutralization titers (Average reduction rate of
tachyzoites) in Korean native goat sera at 12 weeks after
infection with Neospora caninum tachyzoites.

Result (96)
Group No of sera
x5 x10 x20 x40 x80 x160 x320 x640

Group 1 4 55 33 12 7 2 0 2 0
Group 2 4 52 31 15 10 4 0 1 0
Group 3 4 49 37 13 9 3 0 2 0
Group 4 4 0 0 0 0 0 0 0 0

Group” 1, 2, and 3; mice immunized with N caninum tachyzoites
inactivated 0.4% formalin, 0.1%6 saponin, and ultra-sonication, Group 4;
control, -ve" ! negative
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2) A2 A e Neospora caninum tachyzoites E83} e A9 UA

7}) #5-ol 4 2] Neospora caninum ta_chyzdites g3 ¥de d9Y4
1008 84 wWsdAE HE F L, 2, 3, 4, 55 Aeld HEF

0.177-0.254%) wl8te) formalin X&) Fo] 0.220-0515%.2#, saponin X&) F&

0.307-0.471°)91c}. Ultra-scnication *22-& 0.238-04612 =3+ 224t

daEA4 Ae 4¥E dAe %3}9511:}(’1‘ab1e 8). |

ELISA(11100, 490nm)
3

Group

Cattl 1 2 4 5

0.352+0.089

0.515+0.164

0.229+0.013

0.257+0.006

0.270+0.048

ND

0.307+0.037

0.386+0.030

0.411+0.018

0.471+0.012

0.298+0.028

0.238+0.045

0.350+0.015

0.273+0.040

0.461+0.092

>l w |-

0.233+0.045

0.191+0.039

0.177+0.019

0.254+0.084

0.193+0.012

Table 8. Serum IgG antibody levels in Korean cattle sera
diluted 1:100 by ELISA.

Group” 1, 2, and 3; mice immunized' with N caninum tachyzoites
inactivated 04/ formalin, 0.1% sapomn and ultra-sonication, Group 4;
control, -ve™ : negative

20000 A wigdME BFE X L, 2, 3, 4, 55 Ateld WixT
0.156-0.211%) H]3}e] formalin X 2] Fo] 0.182-0.368% 2.7, saponin * & F&
0.250-0.374°]%1t}. Ultra-sonication X &€ 0.240-0.3012 Estch. =&y
484 Ue 4He Xt ZEAHTable 9).

No ELISA(1:200, 490nm)
Group C(;ef:tl 1 2 3 4 5
1 | 8 [0247+0.080[0.368+0.115[0.182+0.017|0.208+0.009[0.210+0.030
2 | 8 ND  |0.250+0.027|0.331+0.007 |0.347+0.031 |0.374+0.040
3 | 8 [0.242+0.022]0240+0046|0.255+0.048|0.249+0.0430.391+0.072
4 | 6 |0.211+0.034]0.184+0.015]0.156+0.031 [0.201+0.045|0.174+0.035

Table 9. Serum IgG antibody levels in Kérean cattle sera diluted 1:200 by
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ELISA.
Group® 1, 2, and 3; mice immunized with N caninum tachyzoites
inactivated O 496 formalin, 0.1%% saponm and ultra—sonication, Group 4;

control, -ve™ : negative
4008} Y wiSeMHE HFE X 1, 2, 3, 4, 55 Alole] "WRT

0.137-0.182¢]] |8} formalin X o] 0.147-0.289% 2.1, saponin AT e
0.191-0.337¢1%1o}. Ultra-sonication &% 0.170-0.2312 9t} 28y
dAAY UeE 43S dAE £33 HTable 10).

ELISA(1:400, 490nm)
Cattl 1 2 3 4 5

Group

0.185+0.025

0.289+0.080

0.147+0.010

0.174+0.013

0.179+0.025

0.191+0.045

0.262+0.045

0.248+0.026

0.337+0.015

0.187+0.033

0.209+0.041

0.231+0.027

0.170+0.010

0.287+0.072

W -

0.182+0.007

0.181+0.026

0.137+0.037

0.161+0.19

0.164+0.024

Table 10. Serum IgG antibody levels in Korean cattle sera diluted 1:400

by ELISA.

Group® 1, 2, and 3; mice immunized with N caninum tachyzoites
inactivated 0.4% formalin, 0.1%6 saponin, and ultra-sonication, Group 4;
control, -ve™ : negative

1) ELISA : B2 A58 Wale F84-8 A 98] 247 30 vhe)
o] o Zt7e] P& HEY F ELISAE 4AF A 2z 32 0
T, 45 R 8F F 100v] AN EFEe|A 0.138-0.156%0A4 0.225-0.2559)
0239-0.2602.2 2tzt F7hstdeh. 2008 4B xoME  0,159-0.165,
0.200-0.209 =glx (.186-0.222& ek 4008 AN EEdAE
0.121-0.131, 0.143-0.146 =831 0.157-0.1922 e} TH(Table 11, 12, 13).
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Table 11. Serum IgG antibody levels in dairy cow sera diluted 1:100- by

ELISA.
Group|NO of ELISA(1:100, 490nm) Rate of increase
cow 0 week 4 week 8 week 4wk/Owk | 8wk/Owk
1 | 30 | 0.156+0.024 | 0.225+0.041 | 0.260+:0.036 | 1.460.31 | 1.68-0.35
2 | 30 | 0.138+0.028 | 0.25520.046 | 0.257+0.043 | 1.93+0.58 | 1.93+055
3 | 30 | 0.147+0.020 | 0.228+0.030 | 0.239+0.036 | 1.58+0.33 | 1.66+0.40

Group 1, 2 and 3; cattle immunized with N o{,minum tachyzoites inactivated with
0.4% formalin, 0.1% saponin and ultra sonination '

Table 12. Serum IgG antibody levels in élairy— cow sera diluted 1:200 by

ELISA.
croun NO of ELISA(1:200, 490nm) Rate of increase
Pl cow 0 week 4 week 8 ‘week 4wk/0wk | 8wk/Owk
X +=0.0: :
1 30 01640 0031 5.200+0.050 022240052 | 1.28+0.21 | 1.42+042
.165-0.03 ?
2 S . 0031 120940042 | 0.222+0.048 | 1.28+0.34 | 1.33+0.37
0.159+0.01 | _ ,
3 30 7 0.200+0028 | 0.185:0.043 | 1.26+0.16 | 1.19+0.31

Group 1, 2 and 3; cattle immunized with N caninum tachyzoites inactivated with
0.4% formalin, 0.1%6 saponin and ultra sonination

Table 13. Serum IgG antibody levels in dairy cow sera 7di1uted 1:400 by

ELISA.
No ‘of ELISA(1:400, 490nm)7i Rate of increase
Group - ; - -
cow 0 week 4 week 8 week 4wk/Owk | 8wk/Owk
F 30 | 0.121+0.018 | 0.143+0.030 0.179'_*'0.04-4 1.17+017 | 151+054
S 30 |0.131+0.030 { 0.145+0.033 0.1$2i0.044 1.13+0.23 i 1.57+057
H 30 |0.124%0.026 | 0.146£0.026 | 0.157+0.024 1.20£0.20 | 1.36t051

Group 1, 2 and 3; cattle immunized with N caninum tachyzoites inactivated with

0.4% formalin, 0.196 saponin and ultra sonination
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. 28 4 2@

Aol A Neospora caninum AHE 3 WAle] 8% & H7H5 A3} IFAC
A HE 1F FAAM 9F F7-A] 50 - 1,600 FAME BRAY. ELISA A¥
A3 4 w4 100, 2003 40081l N caninum F8E& AFSHA &L A
g AEANY N coninum IgG ZA7HE 0.095914  0.099¢] 3 2w
formalin, saponin, ultra-sonicator® 3 €]% tachyzoite®& HFT T A BT 3
L HAF 5 v 75 Fo Z+z} 0327914 0301, 0.283¢141 0.301, 0.234°1 A
0242013, 2831 FSAIE A FAHF 4, 8 2y 125Y Fole 3
A W= SHjel A 65-71%, 67-72%, 183 49-55%<] Y% F3}EIH}E 1A
skow, 1089l A 45-51%, 43-52%, 2|3 31-37%<] 9% F3E 7FA st
208l ol &) SNujol M= FAHI Fo] 80w IAAMuigdME dFol Ad
F3HA gutt. oM L& FFT F ELISAR FHPAE & 4%
1009, 2008 2 4009 34 WM E HF F 144 55F Alold dix
0.177-0.254, 0.156-0.211, 0.137-0.1829] ®]&}<] formalin X 8]-°] 0.229-0.515,
0.182-0.368, 0.147-0.289%1 2.7, saponin A ¥ 0.307-0.471, 0.250-0.374,
0.191-0.337¢] R} t}.  Ultra-sonication A& 0.238-0.461, 0.240-0.391,
0.170-0.2312 Eskth 23y 4843 e 4L AT E3IdAo. A2olA
t Zze] 48 HEFI F ELISAE AAF A= Z7 HF 05, 45 2 8
F Fo 100v] FAMFEelA 0.138-0.15691 A4 0.225-0.2559F 0.239-0.2600.=2
Zvzr  ZF7Fsk|oh. 1008 A FEolA 0.138-0.156904  0.225-0.255%}
0.239-0.2602.2 ZtZF  F7FSklth. 2008 A FxodA e 0.159-0.165,
0.200-0.209 &3 0186-0222& EMGT 4008 HYFEAAME
0.121-0.131, 0.143-0.146 283 0.157-0.1922 ettt Maley 5(2001)<
IFA (Indirect Fluorescent Antibody test)®} ELISA (Enzyme-Linked
Immunosorbent Assay) WHE ol&3ld 1WEL A¥PHLE  Neospora
caninum®] AR " $olxe] ¥AHL HAF B3I, Choromanski and Block
£ E &3} Neospora vaccinesE HE3lS FF A 40-160¢] 3 #A| 7P}
HE 25Y¢ F 80512022 z8ln A HFE st 25FY F 320-40,9609]
FA7L7E FHEE R2E HEH FAES JUEUWAT. EF Liddell 5&
Neospora caninum tachyzoites?] crude lysate FHo 2 w28 HYAH
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A7 wkgzeld  @ASA PoigE RudUT.  Andranarivo FE
adjuvants& &2 ¥ killed whole - taChyzoit;e preparation® 49 RIHFT L
% A3 Havlogen, Polygen, Havlogen® Bay R-1005, 283 Montanide
ISA 773 5 adjuvants® A4 WEHEDY IFA ¥A77E ASA =}
AT BIsAT £F B A7 YAFEN dF Pelas NEE A
FHoz olFo|xx] gkA % Nishikawa T2 Neosporosis #41¢] 7je]
st Ay, g, A¥e AYE AAANL &£ %I Fe 21 T3 [FA
9 ELISA 59 4x¥oz nfo ol AxE W] ARXE Y & U< A
o2 FAEH. :

zolMe FRAYL WA A Foz WP FL& AT UE AL
2 7lgg. |
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3. 99 A ez FA WL2XTHE (Neosporosis)d] tg B 71A
A oFA Al el A #4A . arteminisin in vitro ® 2R in vivo 2%

7 AEgE R Y

1) FA €% R Neospora caninum ¥9 &4 : ALdgn £33 o
Hnder BF oL x5 EHF KB2E& dF°) AF AlE(vero
celDoll A 54-7d +H o8 MEulgsle] FgPow A&

2) 4 FEEE AU 4FFE ALSFANA B 3578 ICR vl-%-
2 150vtE) & AME3tR e, E3 AlEE FAR F93J3 FERAIH)
Zrod 2E¢ g2t dFHLE 22E vhe2 A8 AASFAA AL
S3tHA A FAEA

3) A% AAE Youn and Noh(2001)8] R e} o] ® WG FAFHA o
= A= BEFTE HA Sophora(S) flavescens(iL4t), Sinomenium(S)
acutum(¥71), Ulmus(U) macrocarpa(F-°)), Torilis(T) japonica(A}73A})
TE A& olE oAlY AMES of®r|d 8 1000mlE& Wi 77}
ol kA& 30gm ¥ ol o A 71F FWEle FFe FE-e] 500ml
AZ HA & oF vtz 44 AKEA HE + A=RE FIFEHAC.

4) 498 HA : 194 A &EF2 screeningdlr] A3ty F71¢ gAE E
of @A wleze) &4 Yoz FFINEAM AP FA P

5) 438 ¢Ale] &% Hrt : ofEe FFH AN N caninum 95 AF
ZAAA SHAL BT, He B F& v gA9 5% S Hot
kAt

6) ¥ A= }4(Brain tissue lesion anaysis)® Lindsay $(1995)2] w3 o
wak 1) ¥ 5, B /8= 1, 1-570= 2, 6-1070= 3, >117= 4, 2) ¥
W ogd Z7], ¥ 8= 1, <300mm= 2, 300-600um= 3, >600um= 4, 1
g 3) ¥E AR, ¥98 gl&= 1, slight= 2, mild= 3, moderate= 4,
marked= 5¢] FHZ o] B
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v, 2 | :

1) gEE 2 43P : 99 A ve2old FAH NeosporaZdel e S
flavescens(ZLA), S acutum(¥71), U macrocarpa(F-°)), T japonica(A+%
e AEde &g, WFE AEL F, S vhe2e A, ¥ PEE
s =Asd BAstd RQ-TFekT el 5uta & 4upalel nlgavt AR
AE F 12-14 QAR 9E7} AdoAn £FAe EF JE, &
SBRE oY, EF AH 59 F4L Roltd 18-32¢ Aloldl wALEIA
om(AEE = 20%) 19hg7t 48 28 d7AA gEhPou AR v
$29 ALY JAFEE B WW, S flavescens(LA), S acutum
(47)), U macrocarpa(®9)), T japonicaAM3A)g& F4d T& 4%
40%, 5%, T5% B 60%e] AE=&E HPow %Al FFFel A B
ex oAl 12 ¢ARE IR/ AZARm T4 EfHT IHE, T
ozRE olg, EF AdH 9 4 et 17~32¢ Ateldl #HAL
st &AM S acutum(L?)) R U macrocarpa(F-°]) o]
Ae-35¢ gz HEo b$ Bgoen HAY bgiEE U
macrocarpa(5-©], BF AEL=9F FF ¥ 3208) R S acutum(B7],
WE AEY=9% HWF ¥ 2600) FHT Y HEIT@T 4 d=4
2 3E % 259 2 GE TG Hs LREd SRt =G
NE FRAAA AEF w2 F U macrocarpa(F-°l) R S acutum
0F7)) Rebpol T WRTE R UE FHTY A& vhe2ry AR
gon ¥ FANME Re YAEE HATHTable 1).
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Table 9. Effects of treatment with herb extracts in drinking water in mice
infected Neospora caninum

No

Day of death . Health degrees
of No. Surviv .
Groups L (day after of survival
mi died rates(%) o
challenge) mice
ce
S flavescens 5 3 17,18,19 (18%) 40 +/—
S acutum 4 1 25 (25) 75 ++
U macrocarpa 4 1 32 (32) 75 ++
T japonica 5 2 17,27 (22) 60 +
NIC 5 4 18,19,21,32 (22.5) 20 -
NNC 4 0 - 100 +++

* Mean day of death, ** Health degrees of survival mice were examined
by rough hair, depression and activity, +++, not rough hair and normal
activity; ++, rough hair and slight depression; +, rough hair and moderate
depression; -, rough hair severe depression

4% vheae Mg Qe =23 A F4E AH HEE 248 3
2 ENe B, A3} AAE shesel U Huds 2 fuy @
SEAE ¥ E7)9 wstsy Faldst BEHYCH dRsE WaE ga
SEHAT B WET D oA FFTlA HALG wrszolN AR F
Mol A7 AE AZA dol ¥Fe P4ST Y= 43E B ¥ 5 AN
ou 23g dE2d Weat 434 HolA wsken MM olRy
Mg BAY ¢ AT HEE = 3. 2I AZTY AN w2 B
=

7R AEF w22 HAgME FFEAAM AE FEo Hyo] FAEHY
. U macrocarpa(5-°1)& Fo% vi$-2 F #HAME 2789 B & HEE
= 5002 EE AET T /M @& HHUEE BE9oH S acutum(E7))E&
Bokg np$a 2 WALS 2nlEe] WE ¥ WWEE 5252 U macrocarpa
(F-°]) FATHTE Fov 2 HUEE HAT WA S flavescens(T4)
€ T4 vl F #HAE 3vie] HTE ) WWELE 6.04, T japonica(A}
FAHE T vl F O ALS 3ulE] 9] vie2d] WE ¥ HYHEE 5882
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S acutum(>7)) T T EE U macrocarpa(5-°)) TRt o 7449
HEZEGE %& PUEE YT ¥ WHUEANE U macrocarpal(5-
o) FkTH S acuum(Pr]) FekEe) AP thE el e JuHos @
2 A& UEYAH(Table 2, Fig 1).

Table 2. The results of brain lesion scores of mice from all groups.

S S U T

Groups : , .
flavescens acutum macrocapa japonica

NIC NNC

Brain lesion

8.03%*1. 3.00%0.0
scores 6.04£2.82 5256%+260 5.00+231 5.88+296 59 0
(mean=*SD)

Fig. 1. A. Brain of mouse infected with N

cantnum showing focal
nonsuppurative necrotizing ericephalitis. H & E,

xX200. Bl and 2. Note
cluster of N caninum within necrotizing lesion of brain, H & E, X200, X
400.
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S acutum(*}7)) Tt T U macrocarpa(F-°]) T mobs Eouh 74
fzRTE 3o ¥ues ey ¥ S A S U macrocarpa(i-
o) Fofrdt S acutum(if7]) FoFwrol 7 tlxatel Hlate] oA ow ur
< F2AE5 YetAtH(Table 2, Fig 1).

Table 2. The results of brain lesion scores of mice from all groups.

S S U T
Groups . ) NIC NNC
flavescens acutum macrocapa japonica

Brain lesion 2031
.05+1. 3.00+0.0
scores 6.04+2.82 5.25+2.60 5.00+2.31 5.83+2.96 5 0

(mean+SD)

Fig. 1. A. Brain of mouse infected with N caninum showing focal
nonsuppurative necrotizing encephalitis. H & E, x200. B1 and 2. Note
cluster of N caninum within necrotizing lesion of brain, H & E, x200, x
400.



o 28 % 13
He oA vpg-2oM FA Neospora caninum 3¢ Wlde Youn
and Noh%S 2] HiojA e} o] g wWAZA|FEZd) &%0) Y Aoz BRI
" S flavescens(iL4), S acutum(¥71), U macrocarpa($-°)), T japonica(~t
FAe] FTAEL AEE, HE AEY F, w29 A, 6 HEEE =i}
o £33l AA-FFATY 5vtE F 4rtg e mle2r 9% FE %
12-14 4B FH HRr7L 7dojxn 540l E=a J&, To2HE o
g2, &5 AH 59 F4& Holg 18-329 Alold HAS QoW (MRS =
20%) 177l A 8 47X &Aoo ARG nleie 2L JA
TS BAY W, 24, ¥, Fol, € AMFAE 543 F& 47 40%,
75%, 75% R 60%9 AEL S HAow FA EofFe HALE up-2 HA
12 4B 5E 927 AL &54] E£3ddn HEL, ToRREEH o),
T AEH TY TS JEMT 17~329 Alolo] #HAMEIE Y. A E oA
7l B OFo] Fofro] FY-FE dETol vEd - mgton wAbg
Ak Fol(HE WEL=UF HFF F 320Y) 2 WNFHT AE2d=-92
HE F 260Y) B0 Y dxF(HTF AE2Y=-9% HE £ 259) ¥
2 Fodel vl eUMF AEFsAT = AY FEANR AE:H
P F Fol B W] RefkFe] A YRE E e Fokie AE v
2ET AFstgen o YR B WHEE B & A9y npea
o HE dutHd 23 XHe HAHE A HEKE ML 3t wde w3l
A3 HAALG vhezo] fid YA M Hud 9@ SEAE ¥ Z7)4
AlStE A DAtarE #FENoE Hdgd Hak of #REdn g9 o
Z2T R A FHTAAM HALG vl MALR FRi] N HAX AX
ool HEe ¥4 e 452 39 8 £ ddey 2ag gz
Ahas 43FAE BolA wken HoA olRd WEe AT F gl
o HE diE2T e HANE vheae] HE ¥ WBEE 80302 AYEE 7}
T AT EEE JEUAD AY FRYAA A2 ulbro] HoME 23
BN Y HEe] B¥Re] BAHJYT, FolE Fokg upLa F Has 2
shele) WE M HEEE 5002 EE AYT & /MY 2 WUEE Ky
o W& T4 w2 F oHAE 2viEle] Y7 ¥ WHEE 5258 &
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o] BFHTGE BoU R HHUEE EA wd nie Fo4d vhea
Z HAIS 3ulale] WE ¥ WHEE 604, AMFAE F4F vies F oA}
@ 3ntale) heae) WE ¥ WUEE 5882 ¥V R Ex Fo] £
ZRUE 2ou Zd d2TRTE Be WHEE etk ¥ 2Rz
NE Fo| R3EFH Wy FFTo] #Y tzTol Hste Fugez g
#2g et
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4. MFEM XN Neospora caninum L5 @ 2 7HR At A e A4
A

7t. g 2 4y

1) Parasites : N caninum 9L v= v Fg] FHYHER 27 o) 8o A

A vidFQ nF B2 FE equine dermal(ED) cellsol A 54-7d 3+
Aoz A& AW wgEHA Jdoz ALYt

2) ED cells : N caninum< At wjI3t=d ED cells2 o] &3}l
3) A AAE Youn and Noh(2001)2] B el Zo] ¥ WA FAFHA o

= A ASE H Sophora(S) flavescens(34), Sinomenium(S)
acutum(71), Ulmus(U) macrocarpa(5-°1), Pulsatilla(P) koreana( 5
&), Torilis(T) japonica(At3A) & ARE3stHTh ol FAle] Alg2
ofek7]ol A 80% EtOH 200mlE ¥ 75T A 343t ¢ 939 5§
ARZIE AR3}IFUY, o] AREL vFoxm DHL #4359 vt n
g FHASR FoFdggqA HHo FASATH A FAE wE=
o] Az FEEE 10ml9] 80% EtOHO| &3A1AH AdYez A3t}

4) Isotope : Toxoplasma gondii, Neospora caninum, Sarcocystis spp 5 €

5)

%< Dr Marsh 5(2001)¢] H3msel o] mEo] thAlAA ] ALY F 9
29l *HE ol 83lE Aol o] o8 ol &3ty YL ) o W
A BH949 971 &AL MicroBetag o]-83to] &A%}

4% A4 : Equine dermal (American Type Culture Collection,
Rockville, MD; ED cells)€ 109 fetal bovine serum, 100 U penicillin
G/ml, 283 100mg streptomycin/mlE 771% Dulbecco’s modified
eagle medium (DMEM)2.Z 96 well 22 vl %4 micro-plated] well F
5x10°70 9] ME7} EZIEE 3] 5N A= vt WY 5AI3
% N caninum merozoites®& well 9 1x10°7] A =7} 50ul®] RPMI 1640
izl E7tE & 3l WPolFm 7)ol Zbzhe] §eFAl FE AL 100ul
2] RPMI 1640 wix] o 1/2" @A 3 A 3sled z+ wellsoll 100ul ¥ R3]
9. F A HA wellsdles 4 well F 1.25ul8] S flavescens(iLAl),
25ulel S acutum(*%7)), 5.0ul® U macrocarpa(%°)), 25ule] P
koreana(¥5§), 18]lx 1.25ul®] T japonicaAH3A)E Wi F WA
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wellsF-El & 1/2" @A 4R olZA 453 d4A4E ¥& & 1
FQ7t 37C CO; Incubatorels WMFststh 139 F 729 wellsol
5.0ule] Isotope (Uracil; *H, 10mCi/mDE& ¥& ¥ 193t Tl 37C CO
Incubatorsl A sttt 197 Wi F cell harvester® o8 3}o]
96wells A HXo FEI} F Isotope%; syncilation counter$! MicroBeta
(beta counter)Z &3 3}5Th.

L A

1) In vitro WA JtefAle] Neospora, caninumo] W@ FUF A%
Torilis japonica®} Sophora flavescens?} 168] 34 FLdA= 4%
ALF AFJA 2748 YUz Pul:satilla koreana'= 8¥] 24 ¥ X9

A HAF9 AFQAH  iHE 39&2?}, Ulmus  macrocarpast
Sinomenium acutume A Y& AFGA AFE HeolA @yt

(Table 1).

Table 1. Screening test of the drug efficacy of herb extracts against
Neospora caninum in the 96 wells micro-plate,

Dilution
Drugs 1 [ 12 | 1/4 | 1/8 | 1ie | 1/3
Parasite -ve 512 410 681 | 488 717 561
Parasite +ve 10759 | 21109 | 38543 | 27420 | 30125 | 28395
Torillis japonica | 127+ | 181x | 573 | 536 | 3828 | 13978
Stnomenium | o1« | 13493 | 31657 | 20498 | 20731 | 21037
acutum ] i -
Pulsatila koreana | 127+ | 181% 639! | 5655 | 10448 | 16032
Ulmus_macrocarpa| 235% | 416+ | 19658 | 20160 | 21780 | 28097
Sophora flavescens| 283x 263 * 374 789 | 7941 22421
Sulfadiazine | 10683 | 23491 | 28860 | 42285 | 47137 | 42622

ED cells : 5.0x10%ells/well (Q.Eixloﬁcells),E Parasites (Neospora caninum)
1.0x10° tachyzoites/well (2.56x10"tachyzoites), Isotope CH) : 5Sul/well of
Uracil (1,600ul)

12 kAl &% HItAM S :é‘.%% Ueldl  Torilis japonicast
Sophora flavescens® 7tA L 9% AL 10°, 104 10°, 2 1022 23
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o 32uj71R e HY FENJME AR FE 23 F g4 EF wel B
1.26ul¢t 2 1/29] &8-S F9% wellso|lAE ED A X 54& Jely A
X7 2T AMEEAD 1749 1/8¥19) 8N BEoA F9F oA adE 4
E} R tH(Table 2).

Table 2. Screening test of the drug efficacy of herb extracts against
Neospora caninum in the 96 wells micro-plate.

No of Neospora caninum
Group 10° 10° 10° 10°
Parasite +ve . 20,868 22,730 14,314 2743
Parasite -ve 512 410 681 488
1.25ul 66 72 42 24
1/2 253 211 235 265
Sophora flavescens 1/4 603 187 187 229
1/8 17651 5945 850 350
1/16 24615 17700 2345 416
1,25ul 60 102 78 42
1/2 205 283 127 211
Torillis japonica 1/4 1229 446 319 319
1/8 12964 10543 2375 350
1/16 14286 23509 6517 1501

th. 28 ¥ 1@

Ao FHUF ES S st ASA Isotoped ©] &3 WL
AEL2 =YHe YHLE Ol FEF Wiel HAAJ EF ol 230
beta 21& W& Isotoped] UF2 HE #F F53q o]&3te 4L sxa
R o] ol f&3A 2d F YU BE o WEPL AFA g
F9% A A Sulfadiazineol Y Pyrimethamine ¢ #4993 &% & P73}
7] A8t =4 E ¥ih gioh o8 Fa=Z 3l FgAd HL&Azl A F
< Z2#E AU 28 Torilis japonica®t Sophora flavescenss) &
< HPLCE |83t EEFo) ow goz A&std o RIS uyd
FLF A%l Bt R,
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5 &AW FIY(ELISA)E © 8§ A EHEZ(Tritrichomonas foetus)
ZEAE

7t g R Uy

1) FAYLE @ sgdusta ogRoiE JASFIAAN EFEE T foetus
KV1 strain (Univ. of Wales, Professor David Lloyd : origin® District
Veterinary Laboratory, Karlovy Vary, Czechoslovakia)& AF-8-3}3 0.

2) AHEE = F¥A : 437 BALB/c vl$2d F94& HFEHA A
T ¥y Bsty AAARZ AREEST

3) HAF €A : ofele] EAFEE 4 580FY AL AFsA gH& £
T FE HAAREZ AT

4) TYM "X : T foetus KV1 straine] &4& Adst7] fste] AFuj=
A oeEte] FUe FHAAN F FHLE ARSI TH(Table 1).

Table 1. Composition of TYM medium for the growth of T foetus

Trypticase 100 g
Yeast extract 50 g
Maltose 26 g
L-cystein, monohydrochloride 05 g
Ascorbic acid(vitamine C) 05 g
FeSO4 - TH20 05 g
KH;PO4(potassium phosphate, monobasic) 0.05 g
K2HPO4(potassium phosphate, dibasic) 05 g
Penicillin. 05 g
Gentamycine 05 mé
MEM 0246 g
Horse serum 50 mé
D.W. 4485 md

5) ELISAE $% soluble antigen®] A% : QFuiR A wldd FYE ml
% 1x10°78¢] merozoites7t F-HSHEE 314 Ultra-sonicator2 ¥ 43}
solube antigene FH&tgct. £HlE 9L ELISAE 96 wells plateol
EXAA AGFPo R AR AT
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6) ELISA(Enzyme-linked immunosorbent assay ) : ELISA 3 & e N
caninum®| ek B G A ALER W3 e Yoz HAERh
7) Western blotting | 4231 western blot W & o] 48 AAMSIF T}

U A3

1) ELISAE ©°]&& HMEHEZ(T foetus) AF vl$29 W IgG A
7t 0 AAEY FHAY(ELISA)E o] 837 HHAEHEE(T foetus) RIS
HE &Halrl 9t w920 HHAEHES(T foetus) FYEL AF%
F A3 FHEHLE ALSIAT SHAEHL IJU4& HFIAA K
& whe2o] €3S ALY 20709 <SP ELISA e 800,
1600v}, 25 3,2000] 3]AM oA z}z} 1430, 1.301, 1.2688 &4 WX
2] 0.363, 0.365, 0.318¢]] Y3} wf-$- & SkcH(Table 2).

Table 2 . Serum IgG antibody levels against Tritrichomonas foetus in
infected and control mice determined by ELISA

No of Absorbance(Mean = SD)
Group examine
X 800 X 1,600 X 3,200
Infected 20 1.430=0.154 1.301+£0.223 1.268+0.212
Control 30 0.3631+0.086 0.365+0.067 0.318+0.063

* p < 0.05

2) 2 AN HMEHEZ(T foetus) o g FARTE : FEAYY BF
ol & 580 Foff ¥ ¥AHE sl ELISA B € ©143t9 T foetus
FA Y FFE HAS 2 x800% I FZA 16%F, x1,6008] 34%
EoA 15, 283 x3,2000F A=A 357t YL »Jrl 580
9 Ha ELISA 2 x800d] 34 FxolA 0612, x1,600H 34 % X0
A1 0582, 8]a x3,2008] F4AFXdA 054224 UxT9 0572, 0.539
R 05229 @ zol7F A TH(Table 3, 4).
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Table 3. Seroprevalence against Tritrichomonas foetus in cattles

Results of ELISA
Anim No of X 800 X 1,600 X 3,200

al examined NG of Noof Noof Noof Noof No of
Positive suspect Positive suspect Positive suspect

580 0 16 0 1 0 3

Cattl
e

Table 4. Serum IgG antibody levels in cattle determined by ELISA

No of Absorbance(Mean = SD)
Cattle examine 7 :
d X 800 X 1,600 X 3,200
Tested 580 0.6120.091 0.582+0.093 0.542+0.109
Control 10 0.572+0.089 0.539+0.098 052210.101

3) T foetus®) W¥ ELISA ¥4 & ¥H 9] Western blotting @ | gz
By ZE YA sty Western blotd ¢ d3} EF S4HLE B3
H e (Table 5).

Table 5. Immunoblot analysis of cattle sera shown suspect against T
Joetus by ELISA -

Result of ELISA No of tested Result of immunoblot
Suspect 20 Negative
o 2 9 &

2oA HNRRARE(T foetus)el BANHY Aayd e HHslr 34
ul$- 2o APYHEE ELISA FA71E FAEY FL& FAHE 4R 3, 560
o] AAE YAoR ELISA W oz FH7E ZAE 2F 205404 %
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4E& HFU. °]& western blot 34 U AH 2F S4eo2 e,
ol FujolA g9t AAhel HAo] QAFFH o3l o|FojAw Fu S
& FHSo g JAMEHRE(T foetus)e] A R Teirl BA3F] o] Fojx
I e FAde] e Aoz Alsidt)
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A 62 &% R R ¥ Neospora caninum®] B EAt
7t AE R EE

) HA A8

3R ABRZE O/ £9 787 &% EFouRE FAAE A 438
T8 Ags gt EAPANE BHYFTAYE o183 s
2) ¥ &gol= AF ,

ggoz WoA¥d FuUiaFe KBA-2F ©|&3 YamaneT9 ¥
Bo FEA Y SHEE AFIAAT. FY Eg@ol=E A3 S
tachyzoite BZ& 7Y -102 Fo {¢Poz AENF gglxazad ZFAd
vero cells] ¢ 75%7F #HEE AL W tachtyzoiteE AR ZEdE AXE
g EotramRy $%ad B0gdlA 583 AARHSRS e HPw
ofzke] PBS7F W& AHNA pellet® H4AA FAulgs AEE BIA7)
= BAL 33 SRR 50 m S Al FHol tachyzoitest AHEEF
Zo] g48 B&d0) 30% percoll £4-& H st EE A vhEd °l
8314 50% ¢} 80% percoll £Ag 50 m¢ T2 URE HAE F
4°C 2,200g A 3087 QS A} 50%< 80%¢] percoll A ¢
% tachyzoite® +A8 40 mel BF PCSE A7HE ) 1,700gelM 583
QREYQt. A9 AANZ 5 m FEL PBSI/ @2 AHE
tachyzoite® H-Al#H EFAAAL o &8 8 AT 1 F 300-400
Me) tachyzoite’tl ZHHEZ=& 3 A1 5t9 Y. Teflon-coated 12 well slide
(Superior, USAS)e] well & 10 uf tachyzoite¥F& A& HIEY X 420
A @:A|F) 3, 2% paraformaldehyde’t ¥ PBSE 1083 nA® o5
AzAA -80C HE s RB3AA AHGEHAH.

3) @A

g3e 2% oS 2008 343 tacﬁ:hyzoiteﬂ iy &gol= welld
2z}t well B 10008 EFEFT) 37C FaA 142 72 HEA 7] 0.05%
triton-X 100°) ¥¥ PBS 584 33 AA3Act. eHol=Pe #71& &
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A3 AAT F o x¥gA=E 1:2000F 3@ FITC-conjugated goat
anti-bovine antiserum (Cappel Durham, USA)€ Z well 3 10u04] EF %
g 37C FANAM 1AZ T g AF I, ¥kge) Bd B €8°|=& PBS
2 33 Ma% 3 25% glycerol ## PBSE B3 XA oz &
Zagdot. 94 2 &4 UR¥EHoEE VMRDERE Y3 AHE3iR
o gAuEL &dlol=o] R&AE tachyzoited] ERAANA A& T3t
Ag 712z BIEEFT HFHANA FAHoE BHE HEEL FoF
G =zu}l ¢398kit (Eiken Chemical, Japan)& ©]-&3ta WA AAE A
g weEly FAFFE FILE AT

. 2

Aael %o e HHAF AAE Table 157 29 AA =S Uk ¢
o] A9 ZAMG F ¥H 438F F 18vtEl7t Aoz HAHO oF 41%9
& FHEL Boln Lol FUHANT. AAHoE FAHGES AHREE
AMLQeae HAFEI B3 oy 3 AYsie 4%0He] FHES
Hew E3 28 AL AY 5 3xdAE A FA4 A7/ AE&HA &
kth. N, caninumel AR 184 FollM @ 1ol T. gondiidl ¥AHHE
S By,

Ao A ARG FRAME - F 274559 @AM N caninumol] 9%
gt oy @ FAHol o 21%E AAFE & F AN N aninumell
W gA8 AYes AL SA4Sd w8 FAdAgo] 3-Turt FIHAH, &
AArekol 13kg/day #AFo) @ Avt Yo AiFrre] AFAAY Sd(F 67
A/ d/F)e] & 4 ZAT S € F AW old WE Yoz
FA 4o WA Al wiAFo AsA 1w FHolol ¥ Aoz AYH
B, 28 YYAdE ol WEd HAE HAI dd HAE HA}E A
gag Aoz AR

o nE

1996 FZANME N, caninumel 218 £ f4ke] Lo s I ol
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E AFAE HUFHYPEC viesXd #AEFE Aihe FAT AHE @
do| AUtk A=Y FRO FHAAE BINE i S AFEE A9
3% BE ZoA vady B FAHE FAHJ
A B AR E3la AdFRes M E Rie WA wg EE
ZEUEL Hol: Lo FAHUT B FA AFAE HZd wxE vdd
= g 27e A A FAIE

Ao A FANN N coninume] ZFEE°] Re AL D3| breed
o] zpold] 7|AdE RezE |UHA gl I AF A d
&9 HEAM RiNA B EIFFHELE RolE Ae AALzAH BHH
gde] g Reoez AFHAUY. F AFE AY  (dry-lot dairy,
confinement)oll AlS3lE 7 A< .9.913’—]; ] intensive® husbundary% 7
Ze 2o RYAES Aol Aok F& wALY Ao A&dE AR
WEste 710 22 2 S9N gdgol HokE Aol oHF AL H
BP et WFY ALIE F AQe) HAAAN )& Californiac] ¥
AN He AGe WES 715 F9 %—?— AAA FELE ¥ $¥
Ugk @ae ASE F2 HESY ASde AFEY FSE O AHQ
B A FHFFEC] wig i

Gozalot} SandersonS < Q7+ Ao g3tA KA N caninum FAL
herd size} cow density$} @#o} Zria dH . 20008 = B A2 A 93}
d A @9 & FE 1,500,0000H8] BEolI HiE 544,000mHe] B =0
o, &A% RAe F$ WF herd sizert 407FUW Wkl ¥$-9 herd
sizee herd % 55utgd] E3sith, WA olel® #$ok Aazte) HF
herd size®] AolZ Qs oA e HHA B HFILEL B
€ Aow BAHEY, o

o} 74A] §9-oM N, caninum ZFel AT FAL FA=A Fgkery ¥
274 Ast 9N N, aninumel ¢ #A4AA2E & EAV HAE ¥
oz ARdy. SAY YOIE ASHI 2F RAY Forl 27E
o,
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Table 1. Seroprevalence of Neospora antibodies in dairy cattle in Korea
as determined by IFA. '

o o &
% Ad
oF A
0% 20% 40 % 60 % 80% 100%
Table 2. Seroprevalence of Neospora antibodies in Korean native beef

cattle in nine provinces in Korea as determined by IFA.

O. of Positives(IFAT titers) Total
Province Negatives .
st 200 400 800 1600 (%6)
Kyunggi 44 42 2 0 0 0 2(4.6)
Kangwon 36 34 1 1 0 0 2(5.6)
Chungbuk 21 21 0 0 0 0 0
Chungnam 123 112 5 3 2 1 11(8.9)
Kyungbuk 34 33 0 1 0 0 1(2.9)
Ky‘izg"a 24 23 1 0 0 0 1(4.2)
Jeonbuk 78 78 0 0 0 0 0
Jeonnam 21 21 0 0 0 0 0
Cheju 57 56 1 0 0 0 1(1.8)
Total 438 420 10 5 2 1 18{(4.1)
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A5 F AQR FAAFd g AESA
_'_"1

A1dA ~q =

A9 faolgEge AEY & UE HI 533}717‘%1] aetgle Hol BE
ALEjolrl AFo2RE WEHERASE Ten, FeolME FAT 274
Rojelg 94 FAE Tgach H8 Hob RAEe] WMEHA 1 F
o RN FATF PE &7 #4E BARAY lg2e 4L Fob
01 Adg 37)17F oi$ A¥T. &9 P°11—4?} AAZQA HE= o 7tA
A NREE AT =, 2= FAEQQ FE0Y] HEN 28 *}#ﬁ}al
2EE $4, 27 R WA BF Fotx] gike] FrtEG bl
] A akel A#o] HEROL olE -?—]5}51 439 EHQ} E—‘l o] 7t
A Zasc 2o #, &, A2 GBAE =2 g Zrb Baroly AA
AMoz wrs AAH WA Tz Q. tigo] FZFAME A=
AQA 2 ade AMZ At olHF 29 &, =, Ate] FIEE FA
olth, B3 mESTY W= AAAL FEA Ao ANA=Z A A
g3 Qx ARy 2HBR o i@ 7‘3%‘?} Aets e sye] 24
3 a7EHEe 4Aol4. |

A2 frake] 9L E¥AH 29, 3}‘3’541_.-9-‘%_ e 9% gt
o] F AETH A 2AFdE FAHHAY A ge AA AA A LA &
Q ¥ PAET gL AGUNS 9F .Q.°7°ﬂ—4’§‘r AQEE FEYEF AT
ol g AP LAARE AT, B}C’lﬁi"*é AFY R NAFH 82
TEESF T ojEdt WAAES AAAZ 1‘§°ﬂ et A= A7t
&4 Utk F2 &7)9+E Bluetongue, BVD virus 53 Z<& 4UA7H F
71915 Brucella, Campylobacter, Yeast: 9 L A o=
Leptopsira, Anaplasmosis, Listeria, Neospora =3 Ze AN ANEHY
$AE frgdh o

-r'

r\r

ne
” fr r&

o

2
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& FAHEAe] AGE JANE 478 vigoez: (ol W, Wy
&7, nAESH HASE 3 o] Fo] At

A7EA] SR & FaFe] AdUA FANE 19959 FHT SR G A
Al AAR A FAMESF 436% 7F 4E BHESs UsoH, dedMERE
ol7luti] wiolEls, STE2EA 2§, & HAY vlelEAFoz FHHARLY
MR 56.4%°] e 2 AAE WHAA gt =T FUdME HSE
AN & FFAGH AEFHoZ LA Y= EI wd F7 A0
th o]l2 A7 FATY AFNEFToE AF AFAAHA A= Jdsio. £
Tl A FE2vetdd i FAxAl A 95 25%, dAE 3.2%9]
FdE€S vetde Aoz BRadHe Yo a8y, Campylobacter 293 %
o HdAde dig Hd ¢He oy oy AR el iy AFt P F
Aolr},

ALY & FAY e HeEgsy 2748 vgoe=d ddAe £I534,
Y AAITE T3t o)wErh. AUA EIFAHL AAAY FFHF
o Waty o8 Z1x] WEEo] HE&Hx At Y, diHor & {HiF
of ¥¥E YAAE EAFANN ool Br] i MR A9H A
71 9] 7ol &7 H giv) 5 929 HAE EgHoE T4 JE ¥
Ao A ZIHEY Aol gel aFEHo A . B3 RR Ay
2L g SURAE H3r] dstede TAFTFANA £ AT E
e g8 A7t m- F83t. old Rt F8% A FAANAN 3
H A28 AMSSE FAF EE EREY A4S O Q43 ol o4
3z}l s 9|t

AT WEES YRR B ATAAME FAVAEY AQAERRY #E
" Add ddAEY £, 54 Alx AL EF FU EFAMY ¥F
3 HALS T Ao EXGAAE #ot stuz | A2 wegd B4
AESH 71HE o83ty & F4 AAEY A&, G HArige A
23 olE2] Q3 FEAHE A4S e 7IHY AL oy Ful £
AT H &3P, HERAIE B3t FU EFoA 274 2 ooy
o ¥ AH 2 BAIEE ARSI Tul AFGA GQA A% & FAke o
W AE P8t 712 A8R AR &Y.
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A2Ad ALY
1. #a7tA g QA 23, §73

7} 4 #d AFY 9UAA4 249, ¥4

$4k St EERE AFY %l‘ﬂxﬂa gajair] Skl 4t HolE FAF A
7&%7] o, A%, 4F%) & F, Qﬂ*g‘ Zﬂﬁﬁ}"i Brucella agar (Difco),
BPNV agar [Nutrinet agar 916 ml, 10 g dextrose in 50 ml of Dbovine
serum, Bacitracin (25,000 IU/ml) 10ml, Polymyxm B (5,000 IU/ml, 0.83 ml,
Nalidixic acid (bmg/D), 1 ml], stfatin (3100 TU/ml), 10 ml, Vancomycin
(20mg/D), 10ml, Cycloheximide (100mg/D), 2 ml] 3 Blood agar (Comed) ¥
o] WERE IPCAM 5% COp EtstolA 24-48 A1t WFF ©dAFE
#ajaho] Gram®@ A, oxidase, catalase 5 ted WA PAE ANTF
MAE AE 54 A% (Vitek system)& o] g3te] 4 At & A7
foo] HEA QA Bd S fsd A48T AREES FAeo 262
o, Bl 44 o) B $5 32 o ok '

. Virus 4 2@ A4AA 9 %3]

1) BVD virus ¢ ¥3 ; &4 7t@E&& PBS = 10% -?rzﬂeﬂ—% 3}
4,500rpmel A 30%-3t %’ﬂaﬂ?— ’E}%‘QFI-Q' 0.8um, 0.2um filter 2 A% 3
% virus Bl AHEEAT 96 well mlcroplate o] monolayer 7} "%’é%
MDBK cell o] 7t3% A%dg HFEF 37°CAAN FAIETL EFEHANNF
PBS & AHsa, «7]d wWg =A (Dulbecco s modified eagle’s medium,
DMEM)& #7t8te] 37°ColAM 5 4zt Hﬂ°o‘=§l'$ e "‘J“%‘i"i 4 o A
wj¥sE BVD So| CPES el 6}?&‘”’% °|& RT- PCR < %EH A g
st

2)Akabane virus ¢ #32 ; Akabane virus 8 B8E Vero cell % HmLu-1
cell & A4 3tol BVD virus £ 599 Wgdoe 489851, HmLu-1
cell o] 30 At} WH%se] Akabane virus H°] CPEE D
RT-PCR & A A18t4 Akabane virus 5°] band® &< &3t
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3) IBR virus ¢ ¥ ; IBR virus & ¥3¥& vero cellg ©]&3le ¢
o] FU® Wdl st P

2. ¥ B9 WA E QA dF BA(AH A

b, A fAAA e dF BANH FA

FA #E A E QA dE BAEH A AFAYA MEHY A=
UHEE o838ty AAsRT &, RFAgd dide AEH 3 &Y
(Tube Aggultination Method)€, ¥yE2¥ge dvFd 33 &7 %
(Microscopic Agglutination Test, MAT)& Campylobacter o 3l
microplate 2@ 4¥+8-3-& o]l &3ttt &, Brucella A FAFE A tube
agglutination Hel A& €32 254, 50ul, 100w, 2008, R 4008} 2 F X3}
3 o37)0) 100ME A 2Rd FUEFHAFAARGHZGL)E 24 tubedl
BFEF 3704 B8A7+F¢ WA F & A5 #5377 100
v o] AH-& <%k, S0ulE YA, 25violElE S LR ®|E 3Tt Leptospira
o W% A AAFE MAT Wl 2six 4AAAY. F, Leptopsira
medium ¢ EMJHOA Z73% #E2 gdog A&387] 9389 20 X 108
cells/ml (MacFarland Scale No. 0.5) & ZA3{th. 7148 A S microplate
& o834 125 wldA 1,600 M7 HAFF ¥HE 25 FLE 26 A&
27t Y&F 37 °CollA 1A 7 wilddF gAlol AuHE o] 83ty SFIAR
& BEI 50%ol Y FAHJSA T A2 #A I X7
1008] ©]<l ¥AHS FAHoE BAIAL. Campylobacter o thdk A 7k=
Campylobacter fetus& Chocolate agar o] H|g3%F HT PBSE o]&34
ATEeFE FU¥EL& MacFarland Scale No. 05 & A3l microplates
o] &3t SFHNEE HAEHIAT. SH7I7E 100 Hel A RAE FHe=2 B
ARt Q fever ol W 259 wWie] wetA IFA HE o] &3l 4
A 3Gt &, Coxiella burneti Nine Mile strain phase I antigen® #go.2
o] &3tRHY. =, JIHEH S PBS £9o=2 1120 o2 FHANFAFE FAA=r)
g HAHE multispot slide AollA 37 °ColAd 30 £3F ¥&& Ao
PBS & M 3§ t}&, FITC- conjugated anti-bovine immunoglobulin (rabbit
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anti-bovine IgG)& 1:100 &2 F A3t F slide dolA 37 °ColA 30 £
We& AZthe PBS = AAsA. viAe R slide Aol FA mounting
fluid (Difco Co) 8 HHAZTHE coverslip® €3, ¥ FATFstol N @23}
At EAE oz 250u) Alokell A 1xk 7 X, 5008 AlofalM B sk,
HA% o)) €A A w4} 120 oA FHoE BASAL

. Virus 4 {103 d & FAFH FA

2 FAF vl HE ¥ATH AAE F3 AEHA gEte HA8A
t}. Virus Wi%e 9% A XF=E MDBK (Madin-Darby Bovine Kidney)
cell 3 Vero cell® ©] €343, virus 2¥ IBR virus ¥ PQ7 strain £,
BVD virus & NY-1 straing, Akabane virus ¥ OBE-1 virus& o}-&3}
Y2 FgArtE AT FEAEE L 2 A AQ JNEFE F7e
virus 200TCIDm ¢ $E2 53 EF3e] 37 °C, 5% COz BstolA 30%
ZF urg ANF zZhze] AEFo) 5T 2-5 ¢ T AE AY ERY #F
28 sty FA47E #A 39 CPES dAstA &3 3T 93 34
Wag A2 24 9o, 4 wiol e AS FHozE B4 R
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3. FrAl B Ay A ¢ FY

7 F3A A4Z7IYE 048 Ad 7Y AR

D Azd ddA A4 71y A FA2 H4e §8 ATd 4 49
o] #M2 93t PCR 718 AEsct. old A8¥E Primer £ th9

¥ 1 3 z,

Table 1. Nucleotide sequence of primers used to detect bacterial causative

agents of bovine abortion

Diseases Nucleotide sequences of primers

BSCP1 F 5'GTATCGTTCTTGAAGCCTAC 3’

R 5'GTGCATTTCAATAGGCTAGAG 3’
OMP F 5" ACTGGAGGTCAGAAATGAAC 3’

R 5'GATTAGAACGAACGCTGGAA 3’
MG3F 5" GGTAGCCGCAGCTGCTAAGAT 3’

Campylobact IMG4R 5° YAGCTACAATAAGGACAACT 3’
eriosis Ven SR 5'CTTAGCAGTTTGCGATATTGCCATT 3’

Ven SF 5'GCTTTTGAGATAACAATAAGAGCTT 3
Leptoln F 5'CTTGACATGGAGTGGAATC 3’

R &5 TGCGGTTGGCAAAGACCAC 3’

Brucellosis

Leptospirosis

olufel A% PCR 9 &AL Brucella abortus & 94°C 1%, 55°C 1&, 72
°C 18€ 30 3 HAAgR e, 72°ColA 5 E3+ AA &Rl Campylobacter
fetus o] Aol 95°C oA 20%, 50°C oA 20%, 72°CollA 2 &k A A8
HiL, 72°C oA 108 HBASHY. Leptospira interrogans & 7 $ol=
94°C oA 15z, 53°C oA 20%, 72°C oA 1 7+ AAstgen, 72°C 9
A 5 3 AAEAT PCR & $% 9 fFAAE 1.0 B 1.5% agarose gel
ANxe] Hr1gFe 2st] SZFE DNAS Ui,
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. Virus A 99 A7 AL #4 HHEERE virus 4 fiE 94
AE AA87] 9§ PCR Al AHE® Primer £ t&9 & 2 ¢ &4

Table 2. Nucleotide sequence of primers used to detect viral causative

agents of bovine abortion

Viruses Nucleotide sequence of primers

AKA F2 5’ACCAGAAGAAGGCCAAGTAG 3
AKA R2 5'CACACGGTGCATGTCGATAA 3

Akabane  [AKA F3 5 GCAGTGCAAGGCTAATCAGA 3
AKA R2_5'CACACGGTGCATGTCGATAA 3

VD BVDV F1 5'GCCATGCCCTTAGTAGGACT 8
BVDV CRI1 5 GCWRCACCCTATCAGGCTGT 3'

- TBR F1 5 CATACCGTCGCCCTTCGCAG 3

IBR Rl 5' GAGTTTCGAGAACCAGCAGT 3’

Akabane virus A8& $)5tdE S gened EEEZ Nested RT-PCRE 44|
sl on, olujo] PCR &AL 95°C 30&%, 58°C 30&, 72°C 4658 30 & 4
AGFE 72°C A 5 B AF FZF AL BVD virus dAE 95°C 30,
52°C 30, 72°C 30% & 30 3] AAGFE 72°C AN HE 58 FZAF
IBR virus dlAlE 94°C oA 30%, 54°C 41M 30X, 72°C ol 30% 2 303
ANGE 72°C A HF 587 FF AAY AF FFd #3&%= 10 -
1.5% agarose gelol A A 7] Y F3te FA5HAT

Y. 22 g AL HIG/NE A

2 ngddge 27 A& 2 5&4Y AW 7P TGy st 3T
detiel ATy AEELE FASE 2 7R AR A Azxyg awR
(16.5kDa, 26kDa)& A4bste] ok} 7k A 314 7/4E ol &3t & AFE
E3ld FY3 ELISA ¥ ANE#ASIAEYe AT JAAAE vla &
A #Qch ELISAY ; Coating buffer ol 4% F9e 1 welld 1004
(165kDa : 0.02/100, 26kDa : 0.01/100) EF§F% 4°C oA 16-18413F Tt
23l 98 ZYstHt), Washing buffer(PBST)E 1 welld 200% #5
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sted 3314 M & {E Fo| PBSTel BSA(Bovine serum Albumine)& 1%2 3
A 8t blocking solutiong WHEo] 2508 EF3o FL2A@7NNA 1A W
&t H ot Washing buffer(PBST)Z 384 A A F 40002 345 ¥HL
1 well? 1008 #3338l 37°Coll 1Azt wxat gtk Washing buffer(PBST)
2 384 AMHF F HRP conjugate(anti-bovine)& 4,000 2 3]A3le] |
welld 1004 EF3F 37°C oA 147 Bx54). Washing buffer(PBST)
2 334 AA$ F SubstrateZ2 @4 ¥ #B-E35dc. $8A= ABTS 0.02g
€ 18 DW.el <2l ¥ ABTS 500 + HxQ: 200 + Working Citrate 50¢] H]
2 Ho lwelld 1004 5 F A2 W3R 308 B3 F Stop
solutiong 504 EF3 31 33 406nmolx TR E=E A3 ATt

Tube Agglutination Test; @33 5712 tubeE FHIF £ FH& 254, 50
u], 1004, 200W, R 400MiE N EFE 10092 HNG Bege} ¥ (29
Fo A G A)E 24 tubes] EF AL, 37°C 48N ZHF A F ¢4 o
F& #53Ach &7 100 vio]4& 44, 50vIE A, 25 wiolsles 8
Ao #/E A ojud B A AMEF stHEHe $H¥E 25 A
12978, 25 v} 48 7§, 50 ®f 19 7§, 100 ¥} 10 7} 200 ®§ 15 7, 400uje]4 93
NE & 314709 AL ol &3l A A,

2o

ok A3 B4 FAEel 2§ BVD, IBR nlojgjo] H&

BVD ¢} IBR virus& ZE3F7] 9181 22t¢] direct FA conjugate (VMRD, INC, Catalog No.
210-62-BVD 2} Catalog No. 210-600 IBR)E ©]83lc] 3L o) 8al] I3k 943}
o 7RE FAAE BES cell culture plate® PBS 2 washing 35 896 acstone 2.2 10
£ 24 sigiek e 3PCA 10 83 dx ARF ksl 083t 3PCol wke
AIFEE WhSF FA rinse buffer 2 wsshing 3K 3330|3436 B:a819c)

4. RAPD 7|91 & ol &% R Ao f4, 9513 ZA7Y §¢Y

oFe] &g REFadetded e #4, 988 BAE 959 o8 7R HE
o] &3 A+d o]Fo URP (Universal Rice Primer)& ©]4€3% PCR 7]
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He FETFTE o83 FHUHF, o] 7P & ol &3t <k EYPFFAdH
7o) th3t strain typing€& A= 3T

Genomic DNA ¥3); genomic DNAE &&37] 3ty &4z 5 ¢ LB
brothe]l HZ%% & 200 rpme £E 2 shaking incubatorol] wjkg F WAHE
2] 8t9] bacterial cell® IAANIIL F&H EFY (200 mM Tris-HCl, pH
8.0; 200 mM NaCl; 25 mM EDTA; 05% SDS) 400 & #H& & d¢#
%, Proteinase K(20 mg/ml) 10 & H7tsts 379 F27]9l4 1A% T B
28t o] ¥l 2xCTAB 49¢ S5 volumeo2 ¥3 F ETHat
o 65014 15837 WX|§ F, 700 ¢ phenolichloroform: isoamylalcohol
(25:24:1)& A3k 12,000 rpmel A 10837 AR HAT. 454E M2
& QABEG &7I% 06 volumed isopropanold EEIE SEBAZ
genomic DNAE A} F ol &7 70%9 ethanol& ¢]&3 A3 F &4
3] AZAFAH 200 ¢ TE bufferd] 3o APl AHE3HAH.

PCR %3; PCRYAAE £4& 938+ 20 mere] URP 2, 3, 6, 9 primer7}
He5en, 38 DNAE B abortusE%H £ € 50 ng®l genomic DNA
2 AMg34ch PCRYEE €92 10 mM Tris-HCl (pH 8.0), 50 mM KCl,
15 mM MgCI2, 0.01% gelatin, 200 uMe] dNTP, 200 ng®] primer R Tag
polymerase (PerkinElmer, USA)E 2.5 unit& AF&3te AA g L4 50
7} FA &9t PCREEZZAE  PerkinElmer-96008 ©|-§, #& DNAS €
WAL 98t 94014 383 1 cycle, 2L 94 18, 5590 4] 18, 72014 2&
b2 % 35 cycle® AR LH, AF DNAFA 2 7204 TE2Z 3R
% 3%d PCR4EE TAE $%9 (45 mM Tris-acetate pH 80, 1 mM
EDTA) A 15%¢] agarose gel® A7|9 5% ¥ ethidium bromide$ =
M ALY dwR MAF s UVELAA FFE DNA vy & #1153
. ,

5. & #4Fd g AEXA}

T FFHE7HEY & FAFY did A d4E R A FAF AS
flste] At ge FHFA diste] Golrm, o]E MIBLE FU & &
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2Zd e YA A5 Y] 2 AR ol&ay) YEa Fu FEBIE
& OgoR & FAF BE HEZALE AARAG. oW LT HEY
$& g3 2o

P

FAF) BE HE 2N

B QAFEAE FU 2 #FUF (b, MexEas WYY FAE) Y
€ fgtel ANse dTFRN FU BPNA WA FAHD Qe 2 K4S
AFHES oted EAL, AESS & FAB0 OF 2EHY APRHL
FYsty) A% FT AR A FUD BPE AW WA= 7
A gee THEYYT,

I & fFAF 83 A7
L At BN & F4E I Ao AFU7t ?
gk ¢ ) (A ()
2.4 F Zge] dgE 1dd B 3 A=Yzt ?
13 93 2-33 4-63 7-108 10 3 o}4
3. At BN & F4F dE 93ty F2 HASE HHL ?
AR F 7] FAEEFL A5 F) FAFHLAS(RFELE)
FAIFEHAE(QAGAEE) 7 e )
4. Aste] EZoA & FAb & A5 AANESE duPFY FFE ? -
EZA AAAE dYHEFT BFE XA F4HA 8.
2ZF7I7I1AE (ML IBR) Aol AAMY (R Eolt], BVD)
A FF AR} 3
¥ FAE olzuld 71EN( )
& FAF ol At EFNA AAE duHB FHE ?
AF2Urlelg] = AUARFSE & EF7|WA 7)EK )
& FAF g o HF A HAFAYL ?
1 Almt 1-3 M) 3-54 5 =74 7A o] REQH
7. & FAFAN AT JFFA0E

5.

6.
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B(3-59) < 8(6-8%) 720-1149) AL(12-29) FAE
8 Aste] BRNH AF & FY A BRdzge g FALANARE &
LAY 7L ?
geax @t Fago
9. AR E FAPTE HQ WL ?
BAN ARE 2TET Y @A B qFTY
18 @ 25U FANAN TR FA8T 7B )
10, 781e] Bl q R2Ag} o)go] fabd BB FAE TAJAFUN?
wo g wnYA o |

* 109 E3lof A “ vty gle}"dlw @l ek @slA.e.(1114)
11, B34 olsle] H43} BAR PAE FE ojdel Pt ?
AHANEE WG FARSRGYd  SELEINA

AlaFA FE2¥9Y Z1E ( )
12. 2 AA w3 e 352 7
o a7t AAF QAN BHEA - 71EK )

13. 2 ZA 21 Q& AWe ? - BF EAFA FA7] vy
4557171 G (I LIBR) avtolel 2 4AME (H]Fo]H BVD)
FAAF2AR 38 FHE oz 7)EK )

14. A4 wE FrE |
1328 o) 1913 2d 13 3d 138 slEN )

I 9% AL g

1. A%te B LAXE ?

A7), ARAY FAEAGRY) AFEAY FROET) Y
) A4 |

FeA 9
2. A%t BAL Af TEE B FYUA?

10 |t 10 - 30%F 30 -50 & 50%F <&
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3. Astel B 29 AL ?
5 vzt 5-10d 10-20d 20 d ol
4. A% BFY FHAAE 7
Ages MLeR AR Yo EIAd

A9 98 5T FLH2FY  71E FAAC )

A 342 &2

L #4718 994 #e $A3

7k Mg A

4 e Ul 48 3l 2 A7 B3k (190, 6. 15 - 2002 5 3D AT 99
€ 2, T4 3] $5ld AR JIREE (FdEiol 262 o, ElRE 4 o, 97 2 o) = £8,
ST AleS TR 3 9 ok
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Table, 3 Bacterial agents isoalted and identified from specimen of bovine abortion

No. of Isolates

Bacteria isolated

....
)

2% 3% Total

Acinetobacter calcoaceficus-baumanii complex 5
Acinetobacter lwoffii/junii

Aeromonas hydrophilia

Aeromonas hydrophilia/caviae

Aeromonas veronii biovar sobria
Alcaligenes xylosoxidans

Budvicia aquatica

Burkholderia cepacia {Pseudomonas cepacia)
Chromobacterium violaceum
Chryseobacterium (Flavobacterium) indologenes
Chryseobacterium meningosepticum
Citobacter freundii

Comamonas acidovorans

Corynebacterium xerosis

Enterobacter aerogenes

Enterobacter aminigenus

Enterobacter cloacae

Enterococcus casseliflavus/gallinarum
Enterococcus faecalis—(group D)
Enterococcus faecium

Enterococcus gallinarum

Enterococcus gergoviae

N = O WM = OO O QO U e O NN WN
O O W b © WOCONROOCODOOOODOLOD OO OO MmO
[ I e s O T O e = T R o & 3 T o Y S S S T - T o+

Erysipelothrix rhusiopathiae
Escherichia coli

C OO O O O = MNO O OO ™ MFHF OO mOO WO O OO OoO OO O - M-
N
©
n)
0o
(@l
b ]

Escherichia hermannii 1 0 1
Flavobacterium meningosepticum 0 0 2
Flavobacterium odoratum 0 0 1
Gemella morbillorum 2 0 2
Gemella morbillorum/ Streptococcus agalactiae (group D) 3 4] 3
Klebsiella ozaenae ‘ 5 0 5
Klebsiella pneumoniae 1 2 3
Listeria monocytogenes 0 1 1
Moellerella wisconsensis 1 0 1
47 24 72 39 135
E 3 AH)
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No. of Isolates

Bacteria isolated 12+ 23 3%  Total

S~

Morganella morganii
Pasteurella haemolytioa
Pasteurella muitocida
Photobacterium damsela
Proteus mirabilis
Proteus vulgaris
Providencia alcalifaciens
Providencia rettgeri
Providencia stuartii
Pseudomonas aeruginosa
Pseudomonas fluorescens
Pseudomornas stutzeri
Sphingomonas paucimobilis
Staphylococcus aureus
Staphylococcus auricularis
Staphylococcus sciuri
Staphylococcus simulans

O k= = DN = R DN D e e B e
O = o e WO = R WD s = D)

—
[a\]

Staphylococcus xylosus

Stenotrophomonas maltophilia (Xanthomonas maltophilia)
Streptococcus acidominimus

Streptococcus agalactiae (group B)

Streptococcus bovis & S, bovis (Group D)
Streptococcus mutans

= 00 NN N~ N

f—
W

Streptococcus uberis

Vibrio alginolyticus

Vibrio fluvialis

Vibrio parahaemolyticus

Yeast

Yersinia kristensenii

Non-fermenting G{-) bacillus (asacharolytic)
unidentification Gram(-)Oxidase(+)

O C OO OO OO0 O OO OO
WO O - N~ OO WO MHEH=DNOOIOOOOE MO OO ] m~OOo O W

Ul
—
&
o P wer o~ w

P

unidentification Gram(-)Oxidase(-)

tDN\‘IP-‘HOOOl\)(DP-‘U‘If—‘I\JD-‘OO—‘OOOOO'—'OOOOOOOOOO
—
oS

o0
—
~3

unidentification Gram(+)Catalase(+)
unidentification Gram(+)Catalase(-)

fungi-like

80(3@00

2 A 79 38 207

ZA 114 151 77 342
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. njoj2iary UM

D Virus £ |

ole] Helrjel o] B AT/IRIERL uolela B2 95l AMSE 7R fAtEeke X
sl = 46 dolgler ©12 IBR virus 14 o, BVD virus 31 o, Akabere virus 6 &
AP+ 9T, Eale vlelise IBR virus 5 F; BVD virus 5 5 Akabare virus 1 5 I3
t}

¥ SAMHEEREEH £, ¥39 IBR;virus, BVD virus % Akabane

virus

wtolH & FASF wpol@ & HE
NHESF ‘
I B A I B A
1d9x 114 5 14 0o 1 2 0
2 dx 256 2 2 6 = 2 2 1
33z 5 2 1 0 2 1 0
Z A 426 14 31 6 5 5 1

1:IBR virus, B: BVD virus, A : Akabene virus

2) BVD virus £2] B B4 2A} ‘

7701 RNAR $851] reverse transcriptase® o189] INAE VE ¥ FCR& e}
o pgos Wud PBERE Holzl: Relg AEsT: 2R3 279) tisle) RT-FR
product & o}88] J/PEE Busiich BAET Beie B BVD type 102 ¥RERIS
=}, BVDV NY-1 strain® honology® ZARINCE £25 2% BVD tye 1 22 #35IT,
BVDV Bo 41 isdate = cytopathic BVDV )3, BVDV Bo 33 isolates & non-cytopathic
BVDV ©lich Sequencing 25 BVDB NY-1 Fel= 212} 96% } 976 9] honology-& 1}
Uitk B ARe $30 &5 MY JERRE uolgag Ba ST ol U 854
2 ofele) Eeh gk
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< BVDV E& o] 23 AzxdHA 23>

Cell control BVDV, Bo 41 isolate(200)

%Y. Comparison of 5UTR sequences from BVDV, NY-1 strain and
BVDV-1 isolates

1 NY-1 GCCATGCCCTTAGTA GGACTAGCAAAATAA GGGGGGTAGCAACAG TAGTGAGTTOGTTGG ATGGCTGAAGCCCTG AGTA-CAGGGTAGTC 89

2 Bodl Ge *xsssusnsssnsns &G TS EREAGRRRRRRRERE g0
3 Bo333 wGennn G e 89
4 Bo373 . Guoss Coss G To—me 6T 88
91 105 106 120 121 135 136 150 151 165 166 180
1 NY-1 GTCAGTGGTTCGACG CTTCGGAGGACAAGC CTCGAGATGCCAC-G TGGACGAGGGCATGC CCACA-GCACATCTT AACCTGA-GCGGGGG 176
2 Bodl wxuT LT —s LTIy UL LT A R T T DT e R LT T ] 178
3 Bo333 Hassassankeiak srsTRREERREEEESE & s (il G-A 176
4 Bo373 seannnhkknnnnes ansToannsnsses kkkeernnnsssse sssseT: LT 1] GGAs s xus 177
181 195 196 210 211 225 226 240

1 NY-1 TC-GTTCAGGTGAAA ACGGTTTAACCAA-C OGCTACGAATACAGC CTGATAGGGTGCTGE 234

2 Bodl GG seea 237
3 Bo333 D L L T T T T ey Ty ey 234
4 Bo373 *sT . 236
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BVDV ©J3lt} Sequencing A3 BVDB NY-1 k= 212} 95% 2} 97% 2] honology2 LE}
idel 2 28e Fslod 5 5 7o) 7HEENE vlelgaE £ S8tk ofEel gt 54

& ofelle] st 2ol

< BVDV &85 9gt NxEwid g3>

Cell control BVDV, Bo 41 isolate(x200)
9. Comparison of S5UTR sequences from BVDV, NY-1 strain and
BVDV-1 isolates

1 NY-1 GCCATGCCCTTAGTA GGACTAGCAAAATAA GGGGGGTAGCAACAG TAGTGAGTTCGITGG ATGGCTGAAGCCCTG AGTA-CAGGGTAGTC 89

2 Bodl G e e 90

3 Bo333 G e 89

4 Bo373 G Tt #T GT 88
91 105 106 120 121 135 136 150 151 165 166 180

1 NY-1 GTCAGTGGTTCGACG CTTCGGAGGACAAGC CTCGAGATGCCAC-G TGGACGAGGGCATGC CCACA-GCACATCTT AACCTGA-GCGGGGG 176

2 Bo4l sk A GAsssors 178

3 Bo333 ik G-A: 176

4 Bo373 RN T rrksTs GGAs k% 177
181 195 196 210 211 225 226 240

1 NY-1 TC-GTTCAGGTGAAA ACGGTTTAACCAA-C CGCTACGAATACAGC CTGATAGGGTGCTGC — 234

2 Bo4l TGG* 237
3 Bo333 Asese 234

4 Bo373 T 236




1Y, Comparison of 5 UTR sequences from BVDV-2 890 strain, BVDV
Bo388 isolate and BVDV NY-1

15 16 30 31 45 46 60 61 75 76 90
1 BVDV-2 ATTGGATGGCC-GAA CCCCTGAGTACAGGG GAGTCGTCAA-TGGT T(XIACAC'!’CCTTFAG TCGAGGAGTCTCGAGATGCCA’NTGGACGA 88
2 Bo388 » Chrn Tren LA Arns pespARCap wxC * 90 -
3 BYDNY1 GaswnsnwsxT-nns G *x T eIl Ged CGx AGuRCAR#Commmir dmmmesCabrnmnnn 85
91 105 106 120 121 135 136 150 151 165 166 180
1 BVDV~2 GGGCATGCCCACGGC ACATCTTAACCCACG CGGGGGTTGCGTGGG TGAMGOG(:CA’IT—C GTGGCGTCATGGACA CAGCCTGATAGGGT- 176
2 Bo388 s#ea Ll THTe wammpimmnnfnnnn sknnpkfkknsn—t srnnTasT "T, 179
3 BVDNY1 swwkoknsenhnrupnk % TGA* CHTTCA*»* *uu}\t*(}’r’[‘tM* CAACH*CTHCHATH  ddokueom ok b e~ 174
181 195 196 210 211 225 226 240 241 255 256 270

1 BVDV-2 GTAGCAGAGACCTGC TACTCCGCTAGTAAA AA-CTCTGCTGTACA TGGCACATGGAGTTG TTTTCAAATGAACTT TTATACAAAACATAT 265
2 Bo3BB  swewwswmerrsxmn 34T =t * wesansesGGAGTTG ATATCAAATGAACTT TTATACAAMACATAT 268

3 BVDNY1 *CTesxxseGusnpn sGTATTxwiaChnns waT: Rk ok - 225

* Bo373 ¢ Bo388 © WA &3 FF4.

o)E) BollMst o] ZEEA Buldt BVD virus & RARE B3 4 FBVD type 1 &, 1
= type 2 2 W4 =913, BVDV Bodl %0) cytopathic BVDV 2 ¥4 =9ia, UsRke
non-cytopathic BVDV ©]%ichk

Isola.tes Genotype i;Briortype Passage level
Bo 41 Type I BVDV cpBVDV P5
Bo 333 Type I BVDV ncpBVDV P5
Bo 373 Type I BVDV ncpBVDV P5
Bo 388 Type II BVDV ncpBVDV P3
Isolates Homology agéinst BVDV NY-1 strain
BVDV, Bo 41 isolate 95% |
BVDV, Bo 333 isolate 97%
BVDYV, Bo 373 isolate 93%
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2] F9 genotypingS $1% RT-PCR Z 3} 3-6 ¥ laned BVDV type I,
el 3 FE primergE ol &3l o™ 7-10¥1 lane type II S°]3 ]l
primerE o} &3 RT-PCRE& AA g ZAafo|r},

Lane M : 100bp DNA ladder
Lane 1 : BVDV, NY-1 strain Lane 2 : Negative control (MDBK cell)

Lanes 3&7 ' Bo 41 isolate Lanes 4&8 : Bo 333 isolate
Lanes 5&9 : Bo 373 isolate Lanes 6&10 : Bo 388 isolate

2. FAHR QA0 i WHsH 2}

7L Al A9A

F 226 < o Bl disle] AlEE FWol ohsle] A A} o} e ®e} At
Brucella = 2246 7§¢] 834 AN 25 5 7iAZE e UERALT, Leptospra & FAFE 4
AR 81 F 2F 843013t Carpylobecter £ 81 % 17 571 (2129 ¥4 ®Hg-& “EhiR
o Q fever o tigld= 186 7% 18 F7F Q00 FdS LRI,

g A % A =
BgE ADES

Brucella' Leptospira® Campylobacter3 Q fever®
153 967 2/967° 0/81 17/81 18/185

Fd71E 5 1 10100, 25 1:100, 35 11100, 4 ; 110, 53 FEF/HANFS
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<] genotyping 918 RT-PCR 27 3-6 W lane> BVDV type
el i3t &% primerE ©] &3t o™ 7-10¥ lane type II 5] 2l
primerZ ©]-&3}lo] RT-PCRS A A3 ZAxjolt},

Lane M : 100bp DNA ladder

Lane 1 : BVDV, NY-1 strain Lane 2 : Negative control (MDBK cell)
Lanes 3&7 : Bo 41 isolate Lanes 4&8 : Bo 333 isolate

Lanes 5&9 : Bo 373 isolate Lanes 6&10 : Bo 388 isolate

2. §3EE A TR SR 24}

7% Al AUA

T 2246 o ] FHol| tisto] ARfsr el thsie] Mgk A of o] 3o} 2k 5
Brucella = 2246 72| 273 Al 23} 5 7P} Fde Wil Leptospira = FAKE 4
Algk 8l 7 B 57doIirk Campylobacter += 81 75 17 77} (2199 ¥ wh&= HERNSL
Uk Q fever o tisloli= 186 5 18 771 O70 Fda HERiL

N

iy
il

D AR et A} 2t
L
45 HaEs
Brucella! Leptospira2 Campylobacter3 Q fever
153 967 2/967° 0/81 17/81 18/185

ORd71E 5 15 21100, 25 > 11100, 35 >1:100, 45 >1, 5 ; YA



2) 2R WY AL A

A9  ®A %+  Brucella & /4 Brucella % A4
3 7 162 162 0

2 9 26 26 0

z 5 3 3 0

3 5 112 112 0

A 424 424 0

A QA 15 115 0

Z A 787 787 0

3 AT Wy K B

A9 g HF Brucella & A Brucella & 4
3 7 163 163 0

z & 78 78 0

F 4 1 1 0

3w 12 12 0

S 22 22 0

A o9\ g 216 . 216 0

F A 492 492 0

D & TR U A P
& A ¥ A4 %

Brucella Leptospira Campylobacter Q fever

ke

G &/ D EE 2/2.046 0/81 17/81 18/185

* Brucella o] tislode A 280l tislel AA] siglon} Flekhs faketield AS] o
o] AA] siie:
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. nloj2]/g AN

& T virus 4 YA oiF B TR BH SRS o183l AAEeH
olw ARE# virus & IBR virus (PQ7 strain), BVD virus  (NY-1 strain) ® Akabare virus
(CBE-1 strainyg AHE3INT, AXEFE MDBK(Medin-Darby bovine kidney) cells ¢} Vero
codls & AMB3}] AA] BT

ol Hellxe} o] & ATFIRE TR 290 o 2] 7k Rl sl & Fal BE virus o
tig @ A A9t BVD virus o] oidle] 770% £ 718 A JEbE, Akabene virus
off thélede 533% IBR virus ol tisleds 10.6% & Uebstt

¥ IBRV, BVDV, Akabane virus o] ¥ 33 SA &

o A -V
A4 -
IBRV BVDV Akabane virus
19 711 43 578 298
(6.06%) (81.29%) (41.91%)
223 1,390 994
2 A=z} 1,846 '
¥ (12.1%) (75.3%) (53.8%5)
51 327 297
3 dA 422
¥ (12.1928) (77.5%6) (70.4%6)
317 2,295 1,589
2,979
A (10.6%) (77.0%) (53.3%)
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3. FAL A A uigt A 1Y Y * AL

7k Al [QA

B AT gjsle] S A §AS T8 A 9949 ¥ETST F o EEFE thet
2} 0|8 T AR dolla 2ok B o) 7RECN EElsle] ARSI

~ Brueella abortus 1119 2 of9] E&)5F

- Leptospira interrogans serovar icterohenorriagie
Leptespira interrogans Serouar ponorg
Leptospira interrogans serovar awicola .
Leptospira interrogans serovar hardjo

- Ganpylobacter fetus subsp fetus
Carpylobadter fetus subsp venerdlis

1) FCR & o|8%t A7y &9

Brucella abortus 9 E&AQ e 98l AME KR Pimer & BCSPL (B
GTATOGTTCTTGAAGCOCTAC, 2 (R) GTGCATTTCAATAGGCTAGAG ¢ QVEB (F)
ACTGGAGGTCAGAAATGAA 2 (R) GATTAGAACGAACGCTGGAA & ARB3l] FCR =
A eg (OPC~1min, IFC-lmin, 72C-1min)-Acycles, 72°C-Gmin E AXG A3} ol 2
Y3} 7o) B abortus ol B21FR] band & AT A

Lare M ; Molecular weight Marker,
lanes 14 ; Bruecella cbortis
lanes 5 ; negative control
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3. 2k B LA dig g 71 g2 2 A

7 At LAA

T ATE Sfele] gRd & fAS v ARt Y] EESE ookl EelEe vt

s

2rk o TS TR 29 e o) Jhgeld welsle] AHgskr
— Brucella abortus 1119 2 oF2] 225

- Leptospira interrogans serovar icteroherrorringiae
Leptospira interrogans serovar ponora
Leptospira interrogans serovar aricola
Leptospira interrogans serovar hardjo

- Canpylobacter fetus subsp fetus
Campylobacter fetus subsp veneralis

Aeks ffele] ARESH PCR Prmer = BCSPL (F)
GTATOGTTCTTGAAGCCTAC, % (R GIGCATTTCAATAGGCTAGAG ¢ OMPB (F)
ACTGGAGGTCAGAAATGAA % (R) GATTAGAACGAACGCTGGAA & AR8sle] PCR =
7 2= (WCT-1min, H°C-1min, 72°CT-1min)-3cycles, 720°C-Gmin & AAgH 23} ol 71
#4201 B abortus o Hol4j9) band & 8191384 9Iick

b3

M 1 2 3 4 5

Lane M ; Molecular weight Marker,
lanes 1-4 ; Brucella abortus

lanes 5 ; negative control



Crrpylobacter fens o tidldE Primer 2 MGF GGTAGCOGCAGCTGCTAAGAT %
MR TAGCTACAATAAGGACAACT ¢} Ven SR CTTAGCAGTTTGOGATATT GOCATT
2 Ven SF GCTTTTGAGATAACAATAAGAGCTT & ARSI KR &1 225 (BC
~Asec, H°C-Wsec, 72C-2min)-cydes, 72°C-10min 2 F¥a7} ol 29d} o] C fetus
o ik Ho1A bard & &1 T AU

M 1 2 3 4

Lane M ; Molecular weight Marker (1kb ladder),
lanes 1-2 ; Campylobacter fetus subsp. venerals,
lanes 34 ; Crrpyidhacter fetus subsp ferds

Leptospira o] thélode Pimer & Leptoln Forward CTTGACATGGAGTGGAATC ¥
Leptoln Reverse TGOGGTTGGCAAAGACCAC & AME3led (94°C-16sec, 5°C-2sec, 72
°C-Imin)-Hcydes, 72C-Emin o 20 AR & AR 2w olejet 299 o) Sol
91 bend & 811 ¥5 SIS
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Gapylobacter fetus o Hi8lol= Primer 2 MG3F GGTAGCCGCAGCTGCTAAGAT ¢
MR TAGCTACAATAAGGACAACT ¢} Ven SR CTTAGCAGTTTGCGATATT GCCATT
2 Ven SF GCTTTTGAGATAACAATAAGAGCTT & AR838I31aL ICR 24 22 (B'CL
~sec, 500°C-Wsec, 720°C-2min)-Heydles, 720°C-10min & A7} ofg) 183} 220] C fetus
ol thale] Eol4¢l hand & 41 5= idck

M 1 2 3 4

<=146bp

Lane M ; Molecular weight Marker (1kb ladder),
lanes 1-2 ; Canpylobacter fetus subsp. venerdlis,
lanes 34 ; Canpylobacter fetus subsp. feuts

Leptospira ©f tisjod= Primer & Leptoln Forward CTTGACATGGAGTGGAATC %
Lepton Reverse TGOGGTTGGCAAAGACCAC & ARg3to] (HM°C-15sec, 53'CT-2sec, 720
°C-Imin)-3cycles, 720°C-omin 9] 251914 PCR & AXIRE A3} ofefje} 19l o] 5ol

! bands 91 5 S0k



bp M } 3 4 5

1500
1000

500
400
300

Lane M ; Molecular weight Marker (1 kb ladden),

lane 1 ; Leptospira inferrogans serovar icterchemoriagice
lane 2 ; Leptospira interrogans serovar pomo

lane 3 ; Leptospira interrogans serovar caricola

lare 4 ; Leptospira interrogons serouar iﬁm?o

lare 5 ; No tarplate DNA (negative contral)

2) Ak PAE o187 WY e /M AT

Brucella Z g3 thst &3 A 7P & NEstr] sty 71&8] A7)
Wl APALYNSHAN FHE Uehd HAYHES 0§35 fAR A
ZFo o3t A& 165kDa 9 26kDa ¢ 9L o]43da ELISA 7|¥H&
st sgch oldle 2NN BE ANY ol F U BT AY
Z 3 AEA T2 FAZE YERNE IAEY dEtds FaaAs) o)
$ 9 deiged, e FA & Y 2712 AZEE A6 diee
HEY 2& FUBAE Ueshdoz o sHe STl gl St Y
A =7) AL s AgsEAde WEAeRes Y2
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bp M 1 R 2 4 5

1500
1000

200
400
200

Lane M ; Molecular weight Marker (1 kb ladder),

lane 1 ; Leptospira interrogans serovar icterohenrorriugiae
lane 2 ; Leptospira interrogans serovar pomora

lane 3 ; Leptospira interrogans serovar awicola

lane 4 ; Leptospira interrogans serovar hardjo

lane 5 ; No temmplate DNA (negative control)

5o} 7] 2] A7)

Brucella?zt ¥ 5ol 3k & & % 2l 2 &k 7] %711 1 4
0

ro
>
o
r )
olo
m
23
olo
)
=
>
o
o,
o
i
o
59
N
ﬂd
mEL
oX!
i N
rulo

H 3 &3k 2 A
igﬂﬂadﬁgﬂﬁMhﬂ%mm4J°°ﬂ%ﬂdmﬁmﬂﬂg
gystaztatsivhotdo gl BRERAAH ol EF AU S L TFAE
HS ARG ANA =2 A A TS HE W = A Eoll i abof = 3w A 7 Hf
G AVER o I e AT S A 27 2 A2 E S A o B gk o] =
H) WA 32 & 3 A A E Ve O 2 o] 7] & -t ol A 7 o] §-21 7 Sl =

g !
Az 2A &gl A g Ao e A d Ao Azt



A antigen {16.5kDA)

. 0.8
2 o7
© 06
0.5
0.4
C.3
0.2
0.1
0

0 100 200 300 400 500

T. value

B antigen (26kDa)

T. value

198, Brucella abortus M %% 9L o]L3 ELISA 71¥ 7N

. ulolg2Ad UQ1A)

1) FCR € ol Qery 3

Akzbere vins = S gene$ taget o 319] Nested RT-FCRE ©9310] 21g 7P4g 29
S5ick 12 FOR & forward primer(AKA F2) © 5-ACCAGAAGAAGGCCAAGTAG3 o
reverse primer(AKA R) : 5'-CACACGGTGCATGTOGATAA-3' & o431, 25+ AR &
faward prime(AKA F3) © 5~GCAGTGCAAGGCTAATCAGA-3' 9} reverse primer(AKA
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A antigen (16.5kDA)

y = —2E-06x° + 0.0011x + 0.2079

$
¢

0.D.

[cNoNeoNoNoNoNoNe]
O—- N Whrhoo N ©

0 100 200 300 400 500
T. value

B antigen (26kDa)

. 0.7
a2 y =—-1E-06x® + 0.00065 +0.2312
o 0.6 3

05 |

*

0.3
0.2
0.1

"o
0 (0o o
0P © o

0 100 200 300 400 500
T. value

13, Brucella abortus M %% 3YS o] &3 ELISA 7|9 7

. mlelziy A

D PCR £ o83 3 =i

Akabene virus = S gene$: target &= 3101 Nested RT-FCRE: o}83}0] ek 7S 2

31Tk 12 BCR & forward primer(AKA F2) © 5-ACCAGAAGAAGGOCAAGTAG3 B
reverse primer(AKA R2) : 5'-CACACGGTGCATGTUGATAA-3 & 0]-83191L, 23F FCR 2

forward pimer(AKA F3) : 5-GCAGTGCAAGGCTAATCAGA-3 9} reverse primer(AKA



R) : 5-CACACGGTGCATGTCGATAA-3S ojésle] st e RR 2o
Derturation Tin © 95°C , Psec, Arnesling Trm : 58°C , Jsec, Hlongation T @ 72°C
Sxec 2 3 ANl olalel T9s gol Mrbp ¢} 1680 ) Fo)Hel FCR prodicts &
SER !

78, RT-FCR 71HE& o83} Akabane Vlrus-47d%'
Lane M : 100bp DNA ladder, Lare 1: Akabamvm&OBE—lsttam(lstKR) |
IamZ-N&abm'ewms,wEdsumn(rﬁstedPOR)[,ImeB-mganve-md

2%, Feld sapleslH¢] Akebane virus RT-FCR

Lene M : 100bp DNA ladder, Lane 1 @ Akabare virus OBE-1 strain
Lane 2 : negative control, Lare 3 : sanple No. Bo 152

Lare 4 © sarple No. Bo 156, Lane 5 © sargle No. Bo 158

Lane 6 : saple No Bo 163, Lare 7 ¢ sarrple No Bo, 160
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R2) : 5-CACACGGTGCATGICGATAA-3' S olgsle] v} 722 PCR 270l
Denaturation Tm @ B°C |, Wsec, Annealing Tm : 58°C , Asec, Hongation Tm : 72°C
fosec = 30 3] AAEl ofee] 13 2o] Hrhp 9 166hp 2] S0l PCR products =

[
G AATk

%l RT-RCR 719HE o83 Akabane virus ©] A%
Lane M : 100bp DNA ladder, Lane 1: Akabane virus, OBE-1 strain (1st PCR)
Lane 2 : Akabane virus, OBE-1 strain (nested PCR) , Lane 3 : negative control

M1 2 3 4 5 6 7

T3, Held sanpleolA9] Akabane virus RT-PCR

Lane M : 100bp DNA ladder, Lane 1 @ Akabane virus OBE-1 strain
Lane 2 : negative control, Lane 3 : sanmple No. Bo 132

Lane 4 : sanple No. Bo 156, Lane 5 : sanmple No. Bo 158

Lare 6 : sanple No Bo 163, Lane 7 ¢ sanple No Bo 160



BVD (Bovire Viral Diarrthea) virus o thgh 2 719 €92 5'-UTR(Untranslated region)@ll
A BVDV type&®] cammmon detection primer® Agel]  RT-PCR7IEE o183l Sasinie
™, o] AF&E mrimer ¥ forward primer(BVDV F1) © 5'-GOCATGOCCTTAGTAGGACT-3'
2 revarse pimer(BVDV (R : 5'-GCWRCACCCTATCAGGCTGT-3 (W @ A&T, R :
T&C) ©I1Rer KR &£7€  Denaturation Tm @ B°C , 30sec, Amnedling T : 52°C
sec, Hongation Tm : 72°C , 30sec & 30 3] AA| §¥d3) ol o 3} 7do] B7p o] &
o122l band & ERITG YA

¥ RT-RCR 71¥E °}8%E BVD virus A&
Lane M : 1000 DINA ladder, Lane 1 @ BVDV, NY-1 strain
Lane 2 @ Samgle No. Bo333, Lane 3 negtive control

RT-PCR 71®¥°] dg Sensitivity test

BVDV 2] RT-PCR 9| W3 sensitivity test 23 2 X 100 TCIDso/ml
9] FE7A] vlo]|H2AE HEES UL

a3, BVDV NY-1 & 2.010° TCIDsy/mlel A 2.010° TCIDso/ml ¥ = 74X
A4 8143 RT-PCRE HAd A3
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BVD (Bovine Viral Diarrhea) virus ol thet 21k 719 &1 5'-UTR(Untranslated region)©]
2] BVDV typel &1 2] comnon detection primer2 A12ks1e] RT-PCR7 S o84l S=aalle.
™, o]w) AR&S) primer = forward primer(BVDV F1) : 5'-GCCATGCOCTTAGTAGGACT-3'
2 reverse pimer(BVDV CRD) @ 5'-GCWRCACCCTATCAGGCTGT-3 (W @ AT, R :
T&O) °le™ PCR A2 Denaturation Tm @ 9B°C |, 30sec, Annealing Tm : 52°C
sec, Hongation T : 72C , Msec &= 30 3] A4 k87 o)) 17] ¥} o] 23mp o] &

oJARl band & SIS AU

I3 RT-PCR 71HE o83k BVD virus A&
Lane M : 100bp DNA ladder, Lane 1 : BVDV, NY-1 strain
Lane 2 : Sanple No. Bo333, Lane 3 negtive control

RT-PCR 7|®H el gt Sensitivity test

BVDV ¢ RT-PCR ol w3l sensitivity test 23 2 X 100 TCIDso/ml
7

o] F=/bA HtellAE AEET AT

a9, BVDV NY-1 F& 2.0x10" TCIDsy/mlell A 2.0x10° TCIDso/ml & =74
A% 548kl RT-PCRE AN @ 27



Lane M : 100bp DNA ladder

Lane 1 : 2X10* TCIDs/ml Lane 2 : 2X10° TCIDs/ml
Lane 3 : 2X10° TCIDsy/ml Larie 4 : 2X10" TCIDsy/ml
Lane 5 : 2X10° TCIDsy/ml Lane -6 ' Negative control

RT-PCR ol i3l specificity test

BVDV ¢ RT-PCR ¢ @ specificity test 424 23 & wlolgxsg]
@apEEE-0] §lEE EAY & AATH

Lane M : 100bp DNA ladder Lane 1 : BVDV, NY-1 strain
Lane 2 ' Negative control Lane 3 ' Akabane virus, OBE-1 strain

4t 7t E 27 E RT-PCRE ©]§3to] BYD Virus ¢ &

Lane M : 100bp DNA ladder

Lane 1 : BVDV NY-1  Lane 2 : Negative control (MDBK cell)
Lane 3 : BVDV Bo 41  Lane 4 : BVDV Bo 333

Lane 5 : BVDV Bo 373 Lane 6 : BVDV Bo 388

IBR(Infectious Bovine Rhinotracheitis) virus ¥ Glyoomrotein D region(gpD)llehdt primer# 2}
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Lane M : 100bp DNA ladder

Lane 1 : 2Xx10" TCIDsy/ml Lane 2 : 2xX10° TCIDsy/ml
Lane 3 : 2xX10* TCIDsy/ml Lane 4 : 2xX10' TCIDsy/ml
Lane 5 : 2xX10° TCIDsy/ml Lane 6 : Negative control

RT-PCR WHell thdt specificity test

BVDV ¢ RT-PCR o ™3t specificity test 2A] A3} t}& ufolz] x99

ARGl G FAW & ATk

Lane M : 100bp DNA ladder Lane 1 : BVDV, NY-1 strain
Lane 2 @ Negative control Lane 3 : Akabane virus, OBE-1 strain

4 7HH E 2 5-E RT-PCRE o]&3}to] BVD Virus 9 #H=

Lane M : 100bp DNA ladder

Lane 1 : BVDV NY-1 Lane 2 : Negative control (MDBK cell)
Lane 3 : BVDV Bo 41 Lane 4 : BVDV Bo 333

Lane 5 : BVDV Bo 373 Lane 6 : BVDV Bo 388

IBR(Infectious Bovine Rhinotracheitis) virus £ Qycoprotein D region(gpD)olltigF primer#12}



gen, forward pimer(IBR F1) : 5'-CATACOGTOGCOCTTOGCAGS ¥ reverse
primer(IBR R1) © 5'-GAGTTTCGAGAACCAGCAGT-3'& AH83led, PCR &3] Denaturation
Tm : 9C , Fsec, Amnedling Tm @ 54°C , 30sec, Hongation Tm : 72°C , Fsec € 0 3]
AAsie] ol 1% 3} o] 4ihp F719] FelA] band & HRIYT ANk

I8 AR 71HE o183 BR virus & Iy &¥
Lane M 100bp DNA ladder, Lane 173 : IBR virus, PQ7 strain, Lane 4 | negative control

2) 23 ¥4 el 2% BVD, IBR vieleize] A&

BVD ¢} IBR virus& #&3F71 913510 2129 direct FA conjugate (VMRD, INC, Catalog No.
210-62-BVD 9} Catalog No. 210-6%0 IBRYE 0|83} &galasel] 2dle] AAstn 833
H)72doll ] BEEith $EEn) 7HE F BVD virus R IBR virus 7F Z42F 16 71 2 5 7Y
7t & =Yk

4. 299 F3E AT Fdeld Ui ExMESHE g

Fedepgel 2849 WEe ke E&Xoln S Jdo] a7t dA AT 3l
T ABEES PR soeeningg E302 JidEle] BIE AT Utk R
Brucelia spp.¢F A straindl] 213 20| TR 17F olele 7971 B3k

ool H BAMYESH Pge] Wt 37 PCRE o183l 285 URP(Universal Rice
Primer) primer7t 2EA|Z7E] F2E repetitive sequenceZ5-E] 7= ©] pimers A
YPE A PP TBie ot YEFS] AR WIRE BF ol§ 715 wniversal
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3o forward primer(BR F) @ 5-CATACCGTCGOCCTTOGCAG-3 ¥ reverse
primer(BR RD : 5 -GAGTTTCGAGAACCAGCAGT-3' S AR83le], PCR 221 Denaturation
Tm : 9°C , sec, Amnedling Tm @ 54°C , sec, Hongation Tm @ 72°C , Asec S 0 3]
2rfate] ol 17l 2} o] HAhp =719 FolHQl band & RIS Uk

T8 PCR 7IWE ©ol8=FIBR virus 9] Xy 2H

Lane M : 100bp DNA ladder, Lane 173 : IBR virus, PQ7 strain, Lane 4 : negative control

2) A4 &4 Al Ik BVD, IBR vlojei=o] %

BVD ¢} IBR virusE A&37] #151e] 2121¢] direct FA conjugate (VMRD, INC, Catalog No.
210-62-BVD 2} Catalog No. 210-690 IBR)E o]-83le] FgaAol] ofsle] Arlelar 44
nPd el BHeisit) BT 718 5 BVD virus 2 IBR virus 7F 2216 7)) 25 )

7} A% =10

4 299 FH< A3 FFAZ i3 ZAMES A

Bl o] § 8 A S lel =g 840 | A Eetitto] Tt A A= 113
= ZTHPRE- e B Al o] gcreening S H-4 © & 7k o] kS A ek aHA]
Brucellaspp. £+ ¥ 1strainol] 213X 781717 107457 ko

olo]| H-EAMIE S 7 o S AIPCRS: 0]-8-610] 218w =URP(UniversalRice
Primer) primer” FAREA =78 freflerepetitivesequence =] 7L ko] primer=7]

=Y AR R =T RS PCR I ARl 5-0]-8-7 Fs Shuniversal



mimere] EAE 7T ek 58, o mimers 2 mer2A B oMY amedling L=
PCREMSS $88 4 3lo] B¢ AW LAl PR T Wi=e 238 + 9z, &
o] FCR AMJEe] Bejs} olgol nje- golal) B @iis Esueldo] URP pimer® A8
sled Bde)ee) strain typing S AR

URP-rimmer®] 34 5 el Eejgl 3548} SIE5-8 thios RR shixEge 4
At AgHos welEl Y URP-pimers % 12714 35771 Itk fig 19} fig 2 o
& 1237 URPprimer® $9M Brucello®] YRelases zhasted] 4018 pmimers
= a7 ZE Uehiink fig 13} fig 29144 URP 2 3 6 99] 47KE ol83le] DNA
TR Pe Angith HeduEsel) weh 04! kol 2 KA 1070 ohdel thEA
band® VERIIT | o

URP 2, 3, 6, 92 A188198 ™) FORZE AREoIMe] 2 oPde Hel Solsoz vehhs
FCR bend® 27)9) band?} 28302 EAsn gie Aoz RIS fig 2014 e}
o] URP-92 AH831%te ) 03 Kbt 26 KbAlelol Pdsel] weh DNA w19 vehd
ATk PEEEE Tl IR FOR ZFAEON 11 1be) W=7t Sl ol QAReF
gt Ae] FARE W= typed VeSS 8T QPzelEE 9wl 104e] i URP-9S
AN we] e B WIS yped YERINTE QARHTF 1Mol a7 ik
FCR Z-EAME0A TR WiE typed VERARIT:

61718l PeeTRAe] A4 fig 3 fig TARIE GA) STl Bele R 9
Eej@ol) tiek RAPD 2548 Ve Asfolt. fig 38 61719] QAETRZA 12708 B58
o)z Mesly, URP-28 ol4sle] DNAS 234 Zujolrh tiitie] @xfoli DNA T
o] Bgro] HolX] W= AS TRIBGT TR 10 kb ool B 71X band® I 4 9
%01} FRAolIT) ,

URP-9% °l83}] 353 DNA t1g4 23k Jehd fig 44 19709] JAFFE AM
o] DNAZ 23414 2918 dgiss) 03 kel 8 kb7ixle] BERe] Tkt 2719 DNA
e BRIBIT 16 kbeld Side] Fa band7t HRIEIRSH, 05 KbolBlME iz 7}
2] band® BRI 4= QLT THEIe Aole Aol FrIEA] Qsick

fig 5= URP-6& o83k DNA Thide 818 Avjoltt ofe) 7k QTTel P& &
QA=) FaEo) Labol T SRt 8 bandihe B 4 Ik olelat Pde 6l
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el YeEEETFNN FRE AeEe 207)e] BE FFor] TUS AAE Ak o5
tEge] P2 fig 1049] S URP-6& o8<F Zxe} nlusld ofi s BlssiA)
= WekeEz fig 1A AMEE dFeke dE #Ue o3 & stk 23 ok URP
pimerg o83 A7elE vig3t A8 e I Y

URP-3% o]8% fig 62 B71x1e] F29] Meigl ofel#E o)gale] HA] RAPDE e
Adjolrt, A PPl Heukel 7o) 04 kbell EW]gk band7} ERIEIRL 1 kholHHE] 3 kb
A 3EF2] bandE 1 & UATE 4 PAEETT bandrlth AEe] Xl QR
271 T BRI 2 P bandE ERIF 4 AT, fig 13} W|wEPH 07 kb=
AzlelM Hole band?t AR A& 1 4= Uik

fig 7& FA] 6171R19] TFFN AEE 10717 7] RITFE fig 13} fig 20 &)
¥k URP-3 6, 9 prinersE ©183le] $E3l9lth URP-3& )83 fig 7¢] AE B 9A] 1 kb
£} 2 kbAololld ¢F 3712 DNA v3Ado] B3l fig 694 231 371X] band W3} mls:
¥ 24 B3 fig 79] BolAe URP-6& )83t ATeld) 166 kbe] =7l F8. band
7k siRt BAEIIT, o) fig BollA] TEE Zin A2 Btk fig 79] ColMls URPHE ]
B3 A1t 066 kbe} 4 kbAoA AFde] Be 429 bandE BRIF 4= QUSLor} MEZ1]
2ol BRI~ ik

¥ A7oe Brucella YRR URP mimersS AR ANEHE 28300 glo
A1 URP-2, 3 6, 98 1% L83 Bkor} URP-2 3 69lME A9l thadd g slops 4=
e 1 URP-9E o] 8%t sit A[EolMe HadelhaTylol) 545 DNA t8A 4
& 783 v = AT olE 6171X1e] Il JAEHETES ol URP minerss
2RIz & Ho AEH oz 3 204 Beld shie) I e 288 AR W 4
At T2 o} URP primerE o83} TEE DNA H13A o= Il Eajd
el Fo] 7ol F-831A FEE F 9 Acs Adwn
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123456789101 23456789101 2345678910

. - I

15 kb —> B R A

- . . S S

- -

URP-3 primer URP-2, primer URP-6 primer

Fig 1. URP primer-2, 3, 62 0|28 Brucella abortus
(10 clinical isolates) 0| C{8! RAPDE 4
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123456789101 23456789101 2345678910

4.0kb —p
3.0kb —»
20kb P capad
- - - Fh
1.6kb —» - hh‘EHI-*'-".'IE:_
1kb —»

bl T TE——

-

0.5kb —»

URP-3 primer URP-2 primer URP-6 i

Fig 1. URP primer-2, 3, 62 0|25} Brucella abortus
(10 clinical isolates) il CHSt RAPDE4]



M1 1 2 3 4 5 6 7 8 9 10 M2

3kb —»

2 Kb «—— 2600bp

<— 1400bp
1kb ——p

<— 1000bp
4+ g800bp
0.5 kb—»
<«4— 400bp

Fig 2. URP-9 primer O| & € Brucella abortus (10 clinical isolates)
0ll CH & RAPD =&
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M1 1 2 3 4 5 6 7 8 9 10 M2

3 kb —»

2 kb <— 2600bp

<— 1400bp
1kb —p
<— 1000bp
<— 300bp
0.5 kb—p

<— 400bp

Fig 2. URP-9 primer Ol 8 Brucella abortus (10 clinical isolates)
ol CH& RAPD &4



1 2 3 45 6 7 8 9 1011 12M

3.0kb
1.6kb
- 1.0kb

Fig 3. RAPD Iﬁngerprint prdﬁlés of IZBmcel:laiﬁéld isolates out of 61 field isolates
with URP-2, M; 1kb DNA marker,

M 1234 56 78 910111213 141516 1718 19

16kb—b "'!w

1.0kb

Fig 4. RAPD fingerprint proﬁles of 19Brucella field strains out of 61 field isolates
with URP-9, M; 1kb DNA marker,
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1 2345 67 8 9 101 12M

Fg 3. RAPD fingerprint profiles of 12 Brucella field isolates out of 61 field isolates
with URP-2, M 1kb DNA narker.

M1234 56 789101112131415161718 19

Fg4. RAPD fingerprint profiles of 19 Brucella field strains out of 61 field isolates
with URP-9, M 1kb DNA narker.



2.0 kb '
g W U

Fig 5. RAPD fingerprint profiles of 29Brucella field isolates out of 61 field
isolates with URP-6, M; 1 kb DNA marker.

W e PRy

s s dol R - e -

Fig 6. RAPD fingerprint profiles of 29Brucella field isolates out of 61 field
isotates with URP-3, M; 1 kb DNA marker.
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Fig 5. RAPD fingerprint profiles of 20 Bucella field isolates out of 61 field
isolates with URP-6, M 1 kb DNA nrerier.

TS0 OGS - _"'_.,—'- - [N}

- e - - . .- — — -
e

Fig 6. RAPD fingerprint profiles of 20 Bucella field isolates out of 61 field
isolates with URP-3, M 1 kb DNA rrerier.



3.0
1.68
1.0
0.65

Fig 7. RAPD patterns of 10 B. abortus field straihs out of 61 field isolates. Panel A,
amplification patterns by using URP-3 primer ; Panel B, amplification patterns
by using URP-6 primer ; Panel C, amplification pattern by using URP-9 primer

M; 1kb plus DNA marker.
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Fig 7. RAPD patterns of 10 B. abortus field strains out of 61 field isolates. Panel A,
amplification patterns by using URP-3 primer ; Panel B, amplification patterns
by using URP-6 primer ; Panel C, amplification pattern by using URP-9 primer.
M; 1kb plus DNA marker.



5. & FAFd #F AE A 23

7. duk3Q ALY

2 FAFT BHEEd B AEERA 9% s dA 614 F7F oA
olF XEWRZE A7, AdHXY (81%), THE AIMNAXE)IA7%), ¥
X (2%) €oldTt. olE FA FERE FHF4 v)FEeE 2y 10-30 F
Abo) 7} 71 k3L (67%), 30-50F (23%) o] 50F o)At} 105 wmgro] 2zt
ZF 5% & AA] R AP g4 FHEY EAY BEE 10-20d Akelst
A BT (44%), 5-109 (25%), 200 oA (21%) @3 59 W] 9H(9%)
Tog UERT. oE A Ui BUHEY ERdAE AR M B
kI (8196), WY F (119%), W@ (5%) ol UHA 3%) & G374,
A3y, 2" 2/5AF Y18 934 o)A

2 #4d AL

ny
B

e AL otefe EellA g ol EAUIAY 93% 7F fAb A
, | 2-3 3 7F 7 Bkew, 1 3] o]d} 4-6 3] otk RA}
NAE7FE 6.1% £ FAF Aol fUd Aoz g

F 8 MEE WA

A =5 93% (569/614)
18] ol& 33% (190/580)
2-33% 53% (308/580)
4-63 11% (68/580)
7-103] 2% (9/580)
103] °l4 1% (5/580)

9 oo 6.6% (41/614)

5 & & 0.4% (4/614)
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EZNA & f2k AEE fstd FE AASE di¥gHosE ol EdA
sh o] FrholA AAFRH &2 F4F WL AY PHE F2 FAFH E
T 25 (33%), A%A25(24%), & FA54 d$d AUHF (31%), 2774
(10%) 2 NE2%) T €AE Yetwi, F7tilAe F2 $AFH &5
AHE PHE HYsls Res vEhg

SR} W B & ANsAAST)
d¥ HE 30.6%% 252/822
7] T4 9.92%; 82/822
TATS BFEAE 32.9% 271/822
FAER] AgAaE 24.3% 200/822
7] & 2% 17/822

B ozAbe] BAAA 2 #i dHg o] AAsE dWHEY FFE o}
Aol oA YEUERTE ol oiztubdlzl JHE BT 42%), HAL
(28%), AmlolHadAY (14%), 23 F7171949 (11%), FHedF A= 39
(3%) oIt YutAoz ZA BEslEe HRE 2 7 o EE B
B o83t 3 Fol4e) W used UPFE AABE Fos
vrebit,

T B WoRE g A X %5 7t/ AR 57}
AZE71HY 10.6% 118/1109
Aavlo)# A AL 13.5% - 150/1109
B FE A 3% 2.7% -~ 30/1109
& 3 < 28.1% 312/1109
o} 7+ H} 43.4% 482/1109

7] El . 15% : 17/1109

2 FAE o)go] ZAEFNA ANFHE ATFEFY FRE oidhe EelA
b ol Futol o) ANFA WRL (B26%) A 7} Fole E 4%
F71 MACIAFBRT (337%), LHFEF (42%), & =ZZvhulelda
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(1.9%) Tt}

T 8 W E & AN g 7H/ AR 7}
& F2Yrtol g 1.9% 12/614

& 3 EF 4.29 26/614
& ZEF7IHA 33.7% 207/614

71 & 7.4% 46/614

"l A A 52.6% 323/614

B ZAE Fotd B 4 f43d Oid AdRHEA HFAF LS oy R
ol 1-3M ZHHE (35%), REIH (25.2%), 3-54 (164%)59 &l
I, FE&EE 19.2%) @3 nrh.

T ' 3 2 & ik B VAR Ry
1A w7k 2.6% 16/614

1 - 34 35% 215/614

3 - 54 16.4% 101/614

5 - 7 0.9% 6/614

7A) o] & 0.4% 3/614
REAH 25.2% 155/614
& 19.2% 118/614

& FAF dE HEAZE Bl A% EXT (57.1%), 7HE (112%), o &
(6.3%) ol E dF FIEFIAE FARE HI2SHE ZNEE YA
(9.9%).
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7 9 R e AIETYAAET
¥ (3-59¢) 57.1% 351/614
q4& (6-8¥) 6.3% 39/614
7t& (9-11%¥) 11.2% 69/614
A€ (12-29) 2.1%6 13/614
FA = 9.9% 61/614
F&H 13.1% 81/614

B 2A AT BEZAAM AF2 & FIA FRADY] dE P4 AA 9FE FAS
B M ofefe] EolAMst Zo] =AU % 30% o] #A3tgh FASA LA+
5 434% 2 & H&E UEIND, FAFEASAE AN TF GAF] &
27%& A g3 YT

g g}  29.19(179/614)
gAx FRE £790 14.8%(33/222)
AR HAAZ1® & E gt 58.196(129/222)
28 @ EFFY FAGAAAM
2sow gan 24.79%(55/222)
7V & 2.2%(5/222)

#A5A gt " 43.4%(267/614)

7 &g ﬁ 27.3%(168/614)

B 2A Aok Bl e o]sld] At B FAGRE oz
EolAsh go] WFE WI YA ¥E ALE ysgos, wEFLdE s}
2 HANEE FEYLY, FARGPGLEIUD, Wk AL o 83A &
e ez UEMT. A YEE WRE o, 49d, 25EIET
g PA7F o] MREE FUZ, HAFVE d 1 - 2 F7F gRES
ol itk
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W g} 18.796(115/614)

g} ol9)e] Al BEF HAke FE ot

&yt ?
& AAIE A 54.7%(75/137)
o) &t 1.4%6(2/137)
Tostadgd 10.996(15/137)
FEFF I AL 2.19%(3/137)
Al & 8] A} 8%(11/137)
FEHL 22.6%(31/137)
F2 HA TR FEE ?
A G A7 AAL 78.226(90/115)
HAA EHEA 12.1%(14/115)
71 et 3.4%(4/115)
&g 696(7/115)
F2 A e AL ?
253%F74 13.696(29/213)
dxvjo] 2| &g dAPg 16.496(35/213)
o FF A2} 37 7.5%6(16/213)
¥4 22%6(47/213)
o} 7kt 31.9%6(68/213)
71 ek 8.49%(18/213)
HAE F71e 7
1d 23 oy 25.2%6(29/115)
1nd 13 62.696(72/115)
2d 13 2.6%(3/115)
3d 13 1.7%6(2/115)
71&} 6%6(7/115)
& 1.7%6(2/115)
LLETR P = 2= 73.4%(451/614)
5% 7.8%6(48/614)
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1

A 44 Z

29 FAFL Hol7t YELS AT AF E@EIN A e sA Aol
s Aol ol Ex Aldjolrt AFHoz WEHE ANE wik: A
o2, 9ozt 83,888 89, 4EHH &, FA%H 245 T
ThoolE FASE A A FHE Eleke] Hibel A% W, FYA
o o A, TR Frte] oA AT g AANE TEEHE A
oz dog FAH e FLHA Aok

2 ¢ #UE FUY ¢ Y= AENY 2903 FdH 4UAAELS AZ, v
olgs, AEF, YEFFL S ATk ATH YAANEAE A FuldA
dAd BHgoz wd o 1000 9F 7l SAAEHE RRAgs 13 Fa3
gAR stz A ok wpelelady YAMZE IBR, BVD, Akabane
52 & 4 Utk oF AUAY due FEHom sHERRY AUAAE
2AEAFoEA o|Fddnk Y, olgolE WRHH WY, A2 »
A FRATH PHES o4 UMY ANSL 54 Atk N Aw
PEEe ATPEE AL AEHT YERE YA, THHA RHA
= ®ol gtk & AAFE v 9% Xast e oFs] WEd =7
e A god o YL WA sl WS gy

B ATAAE 2 AFnES ALY APEEREY ATY B olga
4 QAAY 2YE NE QT oF A%t FAAFA P o) &5t
2719 BALF e AVIHES FPAAL, FU ST o8 AAA
Eol ¥ WA dREAE AP A9LYe] 2UAE ¥ ¥4
= TEe AU A5 AREY FAR £AL 5@ 29X 2HAY
¢ Y3z, FW AR gad Hgsgs =28 & 439 28
A ALY A5t A T FFEvhEe] & F4AF dBe $stq
AT A4EE AR AR ol Y YAAEEL AEA NI Y&
Aol tete] HE=AE Bote] ZALST |

2 AT JREG Y Fidol, B, £859 NHERZRE Ba, £
g FFE 34277 B3 HUoM, o)F 27 F(664%) =Vitek systeme 9|
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2389 A 5 Yo}, vH=] 115 F(336%) & TALSF AT 53
g #FEFAME AR 44 18 2/FAFH JHAHA ddelH
E FFES 57 ey, @4 $3E TTFEST AAToEA YL
q FFEE YA, €Y FdME & FA4ASY BE 39 HAAM e HFo
gad dFEE JAS

& FAF #9E nlold2E By Y939 faleel, BluiE g TR F

426 9 NHERRE F 51 49 wolgl2E FAYT AN, 11 Ff vt
olgl2E Ry gy EF F vleoleixF BVDV ¥ sequencing £42
3} reference strain ¢ NY-1 strain ¥ ¥& 454 & JYetdigich. d&A 7
A B9 vlolgixe B4 Ui AFgFAAE FF vl APFoor o=
Atz gt

FARE JJAAES A A A A HHER 2246 o WA
Brucellag A3 23 2 71 ¥4z @SN F49PE AAe =
7 HER e wEkA] #FE sjgel) BEFgoe2A H3E Axd waA AP st
JTh FAE AAE G FABE AT GAAES ity AR
ZALE 81 Fol dizted AAE H} Leptopsira & HFF S4°1AL,
Campylobacter ¥ 17% 7} $A21%) 22 A Ho {4t A gL A
¢ EFT AL FF ZAZL © HAA Helol @ReE AlgdEU
Coxiella burnetti o) & FA F@AL A of EF 18 FF 18 771 ¥4
9.7%) o2 Jepgo. oleld I AAE JEld AL o] Fo g3A A
Aoz Hig FUFATT EAdVIE AHAT, MAGA dEdEe FA
T4 e Aol oy REES FHANZ RoIUA FAE A
oof Rz AlmEch

A FAERE virus A LA NG A A 2R F 2979 o] A
o ZFAMGE 83 BVDV o tisley 7HgEL 77.0% 9 3 $A8&E JEY
213, Akabane virus 9 ™3l 53.3%, IBR virus ol WistE 106% ¢ &
A FHAEE JEHRNUG. olEd A FP4ES HERAIE 5 AdUHTFT
AHd 3 Blzs] Euld BVDV & AWHE e #EE olFa e A=
UElRTE £F olE ¥ #H FAHE&S 53] IBR virus o 9iE AL vj¢ &
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e 9oz AXY AFPFL AR, Fusd AuYes e YAE
FA%E QS seiof AT

AAAR & FAZe) Awe AN AGrHE o4 I E& AAA
23 5AWd A& so gk 28y, & #3F YAAEL WFo) oY
o, e Azo) WA uEe YUANEL A&HA AAYS UE AP
AMiro] aTHe) $7] WEH & ATE F3] FA7A QAN V&G
% Agds Y= Ae/¥e FPRAD. ATH WLUAL Brucella
abortus, Leptopsira interrogans, Camphylobacter fetus & " %°) 7403
Ed & o] HX @r] WE olHW & Ay A FHEA AN
Wl PCR 7€ #Psiych =E§ ulojejad <A IBR, BVD %
Akabane virus o] ¥ PCR 7|¥E &d@#e2r /4 71AE25EH I3
dANE ANFOEH A& Ato] o|Fo} AR AR B abortus
AUE ¢To WHSRA PAE 5] A=Y wAEde ol 71E ¥
Herd A} HE ¥R HHEN Hze A BEx Y AL 4
A5 Be At E HNEH B AT BAS dehio) $2AAM 7
2719 AASEL PFAsiegds FagRALE Yz, a8y, & Fo
Bl AAN BE G4 ANES A4LF JE Fde g FF9 47
7} AgHoz WAool GRLE ATk

2 23ddEe d AANCE AT JAx AHoln, TUNAEINE A
E EQER2A AE FEHoFE HZARANE 4 & 1,0009F7 HF Az
JAz B|AH EuEz gk ol AAHAA A 7HA F2 ALEH
g g JIHe BRAeiye AMLo2 o)&E3 3, Brucella spp. B
9 Al strain e BRI E A&FHOIA Rin. T A HEYH W
drgro] uwlelA] pulse field gel electrophoresis, restriction .fragments length
polymorphism, random amplified polymarphic DNA (RAPD), ribotyping,
variable number tandem repeat typing % ¢ W% ] strain ¢ typing€ 9
gte] Ag=e] ik, 2 PCR 7I¥o] /LS o] ALESAA 10 - 12 mer £
@e WAg o/ £% RAPD Hol A% Ho AbgsHgovt, PCR A0
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A H|Eo)<Q DNA ME9 A& & AANTY EAFC) AFRHY o
213 EA4¥E& 714§ URP (Universal Rice Primer)& ©|-8&% 7ld=o] o
253 9oJA o] primere ©] &% strain typingg AE 3HTh o] HE
o) &8t B, gbortus 9| straing E&HOE FEUS AN, £ FW £
TFE RLE 23 o 7|'HE 1489 Brucella abortus & 4 F+34,
T ezl TAMS FeHoE HLESF JeALE AlRdA)
U & fatFo] Aee] WF AE A A B RAI GRAT0] 2EH
Al e EAFLS oy, I HA AgEUMEe A9 BEXE A
ZAME FU &2 F4F Y A4AE BNIEF de Aoz 4=
ZALN A RE FIE (93%) 7t & FAFE BN, B ©
oF 70% FEr d 2 3 oY #ag AT SAT oA T At
ZALA A ZHRF57E 305 vIwo] F7H7F 70% ©)4E AX L U
goo] & FAFo LA 4t Frle] g FAHA HHE
o2 APt F4AF g H3tdE ANHETHS FAFEH &=
ANEE Aoz vEigt. 9B FrdAE olF{AARE & /4
Aesd ol E gEA (AEHF, FAFH £25F) & AA A
Aoz AW, & FAF ANE A dFFdAME ol7hut
vl (434%), 3L (28.1%) o AFHAAM AR, o] I AMHez &
ol vl$ @R AL oty T, o]RE olulE AL X go] 2|7} §ol
Edste A9 8 2ol glo], FH o EA W ALH UV|HELRL
2 Aztgr}. IBR, BVD mleleizel did 3P F %S F 10% o2 v
$ gk, Y, ol AUAE A BE FAE FL¥ESs Je He=
Alg H7) s oo hFd HFAH e F£Ho] aTEY. o]l
71k Walo] tiatedE ALY vk ool HAIBHA ¥ UNT HiH
B 2 FAFE ORsy) 9% 943 EFed AdHe EFALE AL
E Aoz AsdEY & gurgFEdsicld ArldAE & 2AE B8 £
o HdsA dAsn e Aoz Azdd,
T A& RFASHE Ay QUFY U Awd FIUA A wiAE)
A FPEFY U &2 Rt HAETG HQ og¥d st ¢
30% o]l HAIRE Felsta lolA ol HiF AE &7EY. 7|E &
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ABd AW FHA AAel dateE ZAAAE 20% ol shto] AAls
2 QoI o)Me] W T, TR BB Hojol @RoE Aztarh o4
Mg ZA AHE WIPOR ¥ wo UM 2FAETE dPslr] fstd
£3¢ Bg¥oR AUEYS AE HAWY AV AdHes GPHITL
ANeE, B8 2 AT FYAE WRe & RFANY AYARE H
st AYS AVEF UES ook HAY FriHez & F
B 4 AW U F73A @AAE T n g 5 de A
system& TE3E Aol Fony Fostn i,
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A6F & 7AF 4% 2 AFRAFHY 4

A1d A&

FU £94342 SGEd v S§Age] AFANEEA e FA AP L 2
7l AgiAE F59 AU SU Addue dPg el Ftyojel o)
Y SAYY A 4S8 4F AWE] dAL] UvS EolA
I enm E3 HZ EAZ HI Qe f - 244 2 AR FUbe O
ZHA A 2 ZAAH & BT olY f - ARFE] o)X= WA o)}
e F712 3 &4o] gf stFH e, Addste Fad 8909
Hi vk, @A FuelA L2 fAFe] dAgo] oF 10% ol FHF
I e ol oA WAFEHT HY ¥ FFEoIY. HAtd 9%
BgEAde]l gk Aoerm FAHHL UXT o}F HAEHZ Ao £HEY
A B3 dAol,

A B AFNME F - ARRPTAA A #HES AYHAE 9% H-d
g o] Huax RIn Jdow 1 A FALAY X&FHQA FrH7 A
SEHI Ut 2T HSE FALTAFTNA 2 4UAE & F gle ok 2w
ARG Bz zel7t Bo 65-75%0] ol23: Ytk olE R Eo)
HZEAE fFA Rz FEEHIT Yo FALAo] L JAAY AFE
2 YJAL volo) Wi RuE WuRLZe] x}o)rt B}

BAEAd F4Y A 8HAALBEME 2EHE, FATFE, FFaY, I3
g Fol A A4HI At FAFH FHEe] AL JdUYA2E2E Ca, P, Mg,
Cu, I, Se To] BEiHo] v} w3 w@dizde] #Aoigd, 3t=3% NPN(Urea)
HF49, duA OTFHAME F4 R FEAdo] dojytm gll, nlElR F4
AEe 53] Vit. A%} B-carotene APolA fF4to] A A}, 53] Byt
F 40-60¢9 A4 BF glucose®t cholesterole] @& ] 8] 28d5:7 DA
el gl

TN FALANE AT dUd2d HAFAFE 28l B3] HAFHE
AU FT FdYLre FHEYEE olF Hud &7t 7] i ¢oz o
ok AT= RI=EA] F3=Hojof & Fa A7 Ha Ut

2 dFA AL F8 Yo 2A BAHI Y o]lF 8UE U
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A EAAR WERALE BIA ZAHEAR AAFAA SAE PR A
g RAFoRAN fATAES A2 ¥ £ Qe 99, A%l A
Zed XL Fi sP3AH

A2d AFFA 93 FdA: FALAE
1. A € Wy

7} AR

A7IEdel AN HA, He, 84, ¢t o, 9F, FEY, %5 87 A
o3 el HgH A, 47, ok, ¥ 5/ NG 2ERL FHY 24,
A5 27 N9 S FHez g FAAR MY F 640 A& 59
A2 g, 8893F& UlFoE =AM,

U AR 2APEE R A7 | |

me R BEEAAY Yge w24 12 AW 53E
HEste] 27 Aoew L AR PWLE FFARH #U
TS ARG ZAEZF F4T ARARPN FgF PA
23d dAE FHARISE] A4T#A UL Fued AFEA
WEg RESAT 17 Bl gaA 1d 28 2AE 402 B4
I fAte] 2-3F 01 LT ER disjME 2-3d A&ZAEA

o fAEA ZA

A B 29, Ff L AF FR 29 ASFESE gosin o
ARg 71&Zse 14 AR Ffol diskd] FA&E 2ASA,
frabe 92l 459-260% Abeldl wMAR AeE FAom AFAHUL
FALAE AG7 Aol, FALE EE, AYE FUNE R FA49-
fAgA HEZ} HaE ¢ AEE A5E FYIA
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2. 23 # 13

ZAMERS] dEE 2 A9 {4 &S E 1A BE ug 29,
o JAFF7 BRd 344, HY, kA, olF, 9F X199 A% 3d
A& o] AR g4 AQETt FeEg o), AF X Yo] 57-58%F T
=%}

o1& 478 A FelM AFTHHAY IS EFF v Fo Fgo) FAE
thd Aol AR HE T FYQE HAZANA Fe& wbdHd ¢HA,
olH, 4F % ofil NG 238 o B2 Ao AUt =EF 334,
¢, FEY, 4 H oRIRYoAME 20008 %7} o E dEET ¢ #
A&l Fdth 53 200130 Al 9Fe £ A AGAME &

Aol L Holrh
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E 1. 2AF A9 {4k 2AS(HFTLSD)

. A= N . ot ol
i TE T 2000 ool 0 T @A WA
34, B3+ 18 16 13 47 20 27
ot BAFES 504 521 486 1511 744 767
FA1&(%) 43%62 75486 441422 50%45 50145 5772
e 235 18 9 2 7. 18 1T
ZAFF 425 307 64 796 614 182
FAHE(%) 59160 BT+57 15#20 58%58 51+45 61%67
ob A R 17 13 g 39 21 9
- ZAMFS 508 419 348 1,275 697 230
FAL&(%) 4147 58%47 1516 41%44 5445 36%51
old, BFF 30 16 - 46 42 5
gz  EAFS L1480 - 19156 1739 76
$-418(%) 57+53 59+52 -  57+52 59%52 42%54
- B 10 10 - 20 - 20
-2 ¢
i}f' ZAFES 242 293 - 535 - 535
&%) 59160 91+31 - 75%49 - 75349
¢, 83+ 5 = = 5 = 5
qa  EATE 241 - - 241 - 421
FAHE(%) 81%15 - - 81*15 -  8l*15
g BT 13 1 = 2 1 20
=TS 421 366 - 787 163 624
FALE(%) 1927 82497 - 39%72 68%60 44=77
I - - 7 3 37 .
S - 1889 1389 1389 -
FAEOH - - 59%37 59+39 59%39 -
= E - - 9 9 9 -
B zase - - 4m 444 444 -
azl &4 '
FAEOG) - - 7333 73%33 -

73+£33

AFEEEY FA9RE TR
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A2 FAAA7] F FALHEE DA E 3ol A kel Al
15.1%, 5-67R ¥ &l A 61.0%, 7T/HE el dNAM 241% ¥, AZE FAYUE
(R ME 7Hgo] AA LAY 356%= 713 %3 gdgol o4&, AL,
B AN 53 20008EdME 9FH slgo] R 367%, A
B%E & AEET ikl F Ad JFHU.

FAMAL] FAPE NEE DAL 73.3%7F R H4aleld 238, 33
Aol fFake7F 1913 4.2%, Al 23.3% R 43 AU F = 3.4%°] AT

X 2. A9 f4F ¥R Ex
Ax =2 3 4 5 6 7 =8 |

1999 < 2 7 20 31 36 18 8 122
(%) (16) (B67) (164) (25.4) (295) (14.8) (6.6)

2000 = 10 10 13 20 21 18 12 104
(%)  (96) (96) (125) (19.2) (20.2) (17.3) (11.5)

2001 ¥ 9 14 20 23 26 13 14 119
(%6) (7.6) (11.8) (16.8) (19.3) (21.8) (10.9) (11.8)

A T 21 31 53 74 83 49 34 345
(%) (61) (9.00 (1564) (215) (24.1) (142) (9.9)

dE 2 k=) +& A A
1999  F< 16 33 57 20 126
(%) (12.7) (26.2) (45.2) (159)
2000 ¥ 10 40 40 19 109
(%) 9.2) (36.7) (36.7) (17.4)
2001 M 25 25 25 33 108
(%) (23.1) (23.1) (23.1) (30.6)
Al Fa 51 98 122 76 343

(%6) (14.9) (28.6) (35.6) (21.0)
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4 FAS A H22E A= |

A% 0 12 23 A

1999 - F 74 24 ©10 10 118
(%) (62.7) (203)  (85) (85)

2000 FF 102 14 4 0 120
(%) (85.0) (1.7 (33) (0)

2001 FF 85 30 1 2 118
(%) (720) (254 | (08 (1.7)

A 5 261 68 15 12 356
(%) (73.3) (19.1) - (42 (3.4)

ol AFNA B ZAAGY Bae AA BEF FALT WAL 59%
15-9.1%%9c. U A4 §age ontd & Ao Jd4FHUT 2
ol g =AM fAHeel oF 70%7F 94l 5 olF T EH Fuom dAd
7252 oF 85% o|4o] W& wiol, Elge] 2AY Reo2 mol P4l 574
4 oldel LAY FAEC] Fe ojEgos EFAA fite] EFEHA
% 4 A7) HEojTh -

dW FALHAN dAFur] ol Fe] Falgo] A=) Holt UL
o, B¢ AdY FATIME QX o7t AN AAe AT F, 7
e, $AZEE TAGY 59 dgF¥LQe) FA BA 2A IFF R
2 Ausged #A EAs IR0 FAFNEEF FRIFE OF 24
= giet,

A 37 H9F Y ARSNGB FALAE
1. 248 R WY

7b. EAA

A7 =N 1998-2001d. Abelo] H4-Z AREAAR FoI¥ 53
FolH AATH FR(<20F, 21-40F, 2415F)8 AGCEd, 4, o4,
Az, B4, A, TF A2, o, AT, F 487 BA)E usd 81
2 9o ARG 2 WHBASE SAL o /A TAEL =24
Eigaad
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G A 2A

HA#d 7188 998 AFFAF BWEDIS T4 AFS
A F 04U o4 A T AFAY 718F AT4A F 2609 % Yz
oA ERHWEY 718 FAAR %S £F '}&1 2 w4 NEE 24
Ao, 2t YANEE AAFS AR, A2 R GELE PRI B
sdeh.

. B3u 498 JAFE =4

#4457 2e0E $Y BNl #4% €ol e ZE JAAA
& WH7120 o8 AR & € YA/ Y F 124d=
el 49E JATEE HEHAT. AFSF F 909 ool wHel
ALHA e A8 JULRE BFRSFHen, 1 ojye] YUABLE
Aol AW 2k 90U ol HAE YUL2 ERen dAFgAz B
TR 25 JUFAN Arde AADNES Sk ZAEFW 2
4 FEE QRS Wge E 59 2o

E 5 AW HAFe TERE YAFES

AT TR E&q JAFF, %
<20% 9 67679
21-405 19 62.1£7.9
=41%F 20 602£7.3
Al 48 622+79

| a % AHFete FTW dAFFE UYE UES
< HA A&z o F 14t FAEE AL
vk B2 FHE KT AAER AAY FAE 2A)

1999-2001d 3zt 9 THAA WAV FEFAA A B4 F4
(P4 180 olAF o]F)7|Fo] e AEE AR 39 d=E, AY
d % AEE fiees desd
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2. A% 4 1%

7t ARERY A5 L& EH(Hh&

ARFS FR(S20%, 21-40%, 2415)d] BE AFALQATFE F
90 ol¥Fe) AFA)E BHW(E 6) 42 115 73 R 51%AR ET(F
Al 12L& 110, 7.0 L 48%Gch o F 71&L A AL 225 143
2 99%EA FEF7te uwel FAFHU

AAdde A$LALTS BHeS RUE T AFH L] A& ¥ v}
&3 AL AW Fdoh EE?& B85 B 48Ry Ve
ALdH oL B AFADR BO7E29 FAANNE vhRst ¢ 3
&2 BT ’ :

Yzt P I(E BAAE g7 FEXHe AFHEo]l 79-83%=
otd, WY 34 ANART =9 BUrEe oy, FY, FHAGA
70-83% % & tch.

¥ 6 AAFSF 7RE AFA 2 E7159 HE

<20% 21-40% =41%
i ,
A5y 2w? A ALy Al Ay £ A
4
A7l 557 184 741 3806 1705 5509 7615 3571 1L186
4

1998 11.6 136 252 58 101 199 82 87 169

1999 121 12.3 244 6.8 6.1 129 4.0 3.9 79
2000 9.2 10.4 196 6.4 57 121 3.4 3.6 7.0
2001 3.0 7.6 20.6 6.2 59 121 46 31 7.7
A 115 11.0 225 7.3 70 143 5.1 48 9.9

+16 26 *28 +1.7 £21 £38 22 *26 47

D 13435 04 olFo) AFA.
2 Qg5 F 2609 o)l FH(HA).
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E 7. AdE AeR R EWNVS9 vE
3 o & 7te A&
A= AF A% A% A%
' A 2 A B A '3 A
| ) i} i
FHA
S 3379 1519 4898 3473 1013 448 2,577 1,197 3,774 2,563 1,512 4,075
=T
1998 120 96 216 76 77 1563 91 119 210 92 106 198
1999 51 44 100 49 58 107 67 48 115 70 74 144
2000 51 50 101 47 37 84 38 36 75 50 54 104
2001 39 41 80 39 &7 96 82 166 248 75 39 14
2 67 58 124 53 57 110 70 93 162 72 68 140
+36 *26 =62 +16 *16 =*30 +23 £61 =81 £1.7 £29 £42
E 8 AN9¥ A5 R BNV vE
¢, B H 24 o1y, 9F e =5
9E A A% A% A% A%
=% A A ' A B A g2 A
o | P ¥ | 2 | 2 I A I
%4
7] 3,837 1,251 5,088 3,755 1,745 5,500 2,141 999 3,140 1,654 796 2450 401 401 802
g4
1988 80 125 2056 T4 125 179 107 69 1B6 174 154 328 74 125 179
1999 56 66 122 52 49 102 76 62 138 65 61 116 52 49 101
2000 50 57 107 45 45 90 53 42 95 39 34 73 45 45 90
2000 53 39 92 36 36 97 67 57 124 52 100 152 61 36 97
A 60 72 132 58 64 117 76 58 136 83 87 167 58 64 117
14 37 £51 *13 £41 £42 23 £11 £38 62 52 *11.2 13 £41 42

U A71Eg FAE AR A /FUAE

skell Al AFE & 6-89] ERNAFM7IEH 2L V€ Ze FiEE
uyd ¥ 99 A}
2000-2001d =9 3.9-41%2 53] fit&e] . EF AHAdME
A71=RTE FHEANAM Fadol 46%E Ttk AELAA Aol
®ol J &3 71&o 37-4.0%%E FAat&o] wdrh

A =7t
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to

£ 9 A7¢t FAHEW F¥TY #HA
44 3

P

T pryverees Py )& A 7 AL, %
ad% 1998 12,744 203 12,947 1.6
1999 65,848 1,625 67,473 2.4
2000 77617 3,317 80,934 4.1
2001 79,765 3,218 82,983 39
A9 A7 187,100 5,974 193,074 3.1
4 52,242 2,509 54,751 4.6
A B 46,050 1,611 47,661 34
4§ | 60332 2,287 62,619 3.7
V& 65,241 2,744 67,985 4.0

& 67,709 1,841 69,550 26

£ 62 ATA BE =, FA02 2@ W &o] 48-11.0%, AFH
2 51-115%%t. 53 FAAFSE 21-40F 41F o)A EFAAM F
Zr 9 500077 1200029 FA71F SAE FALAFA7S+EL7]
/34 QA=) 143%9 9.9%HE AL FU Hie FF KLY
HES 4 e A% ARFNUT -

oldl g A E 19 FFRAIA A& AU 59%L AFH E
= ok, HE vlgee] % fAEAge] fibe AEo] TP AUA ¥
& ARYe BAY F AN Ve ohuje mEE AL E 9AME
deht itk &, A7), 235 i dF f4E 24-46%= B A=
Al A AgAe] £ <E BuHHAD rlEwdez 4ad AIHE D F
Ag Astolr] wiold, ;ﬁ

W Aol AsAE BREo] F5 shed € ghd AL 34
neaEdAS #do] RE Ao ABHAT. ALY FALE(E 8)AA
29 do] B3d AdE 1998dE 453 w}E RAF FA WA
¥ 1, 84 9914 uehd MGt K& Aolel U dAe de= uE
ZA S oo & R Eol, |
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A 42 FAESY A BB R AR £F
1L A8 R OH

7k A"

FALA EFe FATe AY dA=RE FAEY WAL AEF
e EEsiden ¥ FELE 2AE wW7A 20T 23N
o}

o133 3E4 53

A FEF TFSHE 99 JAU(AOCAC, 199022 AR 3R
o 8% 05-1mlE crucibled] A Fste] 550C FSEoA 2A17T HHEF
AlEE AL A ¥ZAI I HNO3(32.5%) €48 A& 2-382 dof
i A 550C 3R A 2417 S SAAY, IF HdA YA
1 ¥ HCK17.5%)8% 10mlE crucibled] ¥ 3 felFo2 &R L34
A e 7R No-4DE AFHAI L FHFE 260ml7t HA 3dey
FTAAE FI|F 24A 7 HAF thF ICP-AES (Inductively Coupled
Plasma-Atcmic Emisson Spectrophotometer, Jobin Yvon, France) W&

EB71E &3t SFASA

. 83 Glucose¢} &% Cholesterol &3
Sigma Diagnostic Kits(glucose: No. 315, & cholesterol: No. 352)&

olgate) =50

SR ERIEEEEEE B

P4} 259 EFN L AEN FED $TL sy
M RIEAY Ushe BETER A Bx ARSE EE T
.

32 fo

2. 2% % 13

7t QA9 F4H5-9 dAEH e Y FEA FF
¥ 107} #o] macro minerals(P, Ca, Mg)e % RAAF JA1$-9 F4F
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$ 2% JARZIETG JATI|AN Hh R F¥E BAL, BEY F
Ao A 67HMolFE AASET Y vtk 2HY F4¢9
FEAD 8FFHE FEI FFAYI UMY, Trace minerals(Zn,
Cu, Mn)¢l A$ME A Ao Far53ke] oyt gRern JA
FALAHME A} 42 FA8T AT

fo 4o

==
i

bofrabSe) AAd 2 R AREe] A FF

E 113 ¥ 129] vehd uiel Zo] P, Ca, MgaTo] 1-24¢ A5l
A o& BRI Zn, Ca, MnFEL ARz A7t Gt 4t Aol
A& P, Ca, MgF&ol 71&d AL @43 E%2™ Zn, Cu, MnoliA
B Az Exel7t 9t AxE, A" FEA FEAGHE
gare] f9lo] ¥ WFe we £FL FUNT A BEA £FL 4
TFe WY 9n Uch |

t}. @3 Glucose®t & Cholesterol =%

JALHEE 7IELZ FAME BN A+ FAST BAHMW
glucose® cholesterol=&<& ¥ 137 #Zt} Glucose FF& EF 50.3~
7L.1mg/dl FEF22M F4b3-9 AFQA$-zHe] o7t gl 44l ¥
B = Aol7t Rl Th ¥ cholesterole] 7% YAl 571€® o]He &
AL A FA JAL-B} F:da 6719l {4kl i 2ok
a2y o)lE & AR Aol E&'R}E}
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[e]

£ 10. B4 A} Fa9-o dA¥E3d @AY mineral 5 A LA
(&% : ppm)
IR
43
23 4346" £ 1016 3382 * 1140 1366 278 568 + 340 356 £224 1.00 * 0.98

P Ca Mg Zn Cu Mn

4-b 4482 £937 2820 = 565 1202 £23F 643 = 440 375 307 0.84 £ 041
6-7 4031 £ 1151 3186 *+ 1140 1520 £394 529 * 451 350 £2.92 094 * 061

=8 335.0 751 2945 * 746 1294 £27C 477 £ 288 291 113 063 £ 034

P Ca Mg Zn Cu Mn

=3 4042 £ 161.4° 3123 £1055 1182 +250 869 1865 7.55 £9.06 077 + 27
4-5 4127 £ 1190 2772 2685 1266 £303 434 1194 548 +169 104 £ 164
6-7 340.7 £1294 2738 * 1155 1262 +279 457 2276 493 216 0.86 * 0.37

=8 3187 £ 1150 2584 1676 897 £ 324 4.07 1240 7.09 £1228 055 + 013

‘B {# £ SD.
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£ 11, fAE$-9 AAd @AW mineral & (44 : ppm)
Az P Ca Mg ' Zn Cu Mn
29 415%108° 307 £125 117 £39 109 £105 99+ 106 . 0.7 £03
-2 516+394 3B0E115 1822 57%42 5217 1008
3-4 3025 262+126 1442 42+33 5020 12*14
>5 448+100 320+50 116+15 58%*15 51*23 17%24

g £ SD.

¥ 12, #2k5-9] $4F A2E €AY mineral $E(E4 | ppm)
P

A2 Ca Mg Zn Cu Mn

& 410 £125° 299 £895 108 £ 17 6632 44=%21 07 *02

o9& 414 +278 234 +885 104+ 12 42*+33 6378 1l0*1l6

7b& 432 £224 520 £ 255 148 + 58 6.4 +558 64 £40 0909

A& 448 i>330 347 £ 145 123 = 48 81 +80 70x84 08+08
‘g + SD.

® 13. @4 glucosest % cholesterol &

SRR L
L 78 f W] 3
<3 45 . 6-7 >8
Glucose  AAU4E 53312610 626301 7LIX100 601+232
(mg/d)  gne 503£210 612378 534+17.3 B5LOE282 (51.0+282™)

£ Cholesterol AL 2008x803 192.9i91.’( 20791764 179.7+56.2

(mg/dl) Fra g 230.1£103.1 2469+109.4 1552+61.7 168.6+90.0 (154.8+53.0)

BF £ SD. " #4949 B9
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A 58 FAF FAARS e AL
L A8 2 Wy

7 ArEe] NE AH
$atol HAY B FIFA FUSFARGIGAIR), SHEGA
27 EE A7 % ZARE HFF AN Az JuyR

2 FEA FEE ZAEAH.

U AlRe] AW E BN

Algue] 224, 28 8 2382 ACACHH(1990)e &3t A A
st9h. AFEUY ADF(acid detergent fiber) &3 & #3] A& 0.25-03g<
APHe) B3u ALo)A acid detergent-&¢ 20ml9} decalin 0.5ml& 7}
F F F2AM 1ML #9h NDF(neutral detergent fiber)&A3-& 13}
AE AR 025-03g2 AldHol 93 neutral detergentg< 30mle}
decalin 0.5ml, sodium sulfate 05g& M3 FRqA 1AL ] &
Zt #Q A& E glass crucibled] A3 AFHZE AHfeAT. AEE
drying ovendl A 3% HWRF desiccator| A 30& 7 WA oE F
Ag EAstAh

t}. A2 Y mineral# 4
AW mineral2 A 3 FAdF BHHoE HASY

2. 23 &} nF

FAS FoAALE Y YHAEARE BEAAINE 1404 53 Zadd
FFEo] 7Y % A7 TMR(GAEZARE)ANA 14-15% B 4.9-52%°| AL
NDF$} ADFE 70%¢ 30% 3t 38 wFA0EAIR)Y A9 2
Wl gl z=A|uro] 158%¢} 75.8%, NDFel ADF7l 75.8%<t 22.3% %t °©l&
¥ TMRU FE3 #£FFE 1502 o7l fifler sFA e H3FFER
F&L 02-05%, ulFBEF Zn, Cu, MnFEL 124, 23, 62ppmeo| At =
§ FALS F57F o8 EAZE TMRUY ALEAE ZAAE 167 2
o] ADF7} fAttd EgoiA thd &d1, 53] FBERAAME FAL
A&7 kA Zolrt AR ey HXFZE wie- Zi).
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of ZARANAN HEH FHE At B4F ABRLEE
zA 82 NDF$} ADF7} Hl23 &gk FEdAMEs 2
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H 14. FAS FAAIE S UntPE

= = ZR) Y
AEER AEF g @ A% NDF ADF
(%6) (9%8) (%) (%) (98) (%6)
79 TMR 9.1 *10° 68+10 13620 49*13 706 *41 319 £57
7} TMR 949 %11 75+13 14418 52*17 706 +37 310 £ 66

FFOF AR 961112 83126 7417 15861 758146 223 £134

NDF : neutral detergent fiber, ADF : acid detergent fiher.
*gg + SD.

E 15, F4AtF 59 A EFAE(TMR)W mineral &

2w P Ca Mg Zn Cu Mn
(%) (%) (%) (ppm) (ppm) (ppm)

Y TMR 1707 17203 07 £0.1 1359 £60.1 448 £189 1519 *59.2

A7F TMR 16 =05 14203 07 £0.1 1821 +838 372 £134 199.3 £ 798

(v}
%:i};_g-) 04 01 05203 02 *01 1243 +£1685 23.0 £126 618 +7.2

'q@g + SD.
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E 16, EFU RFAFTE SREFAE(TMR) 4E

Alg duk AR \
A8Y  23IE Zed o EZAW NDF ADF
FAES ;
(%) (96) (%) (%) (%) (%)
<1 947 £ 1.7 68+11 13718 53*25 71.1+39 2823177

3 952+07 77+16 144412 50*10 680+40 283419
>4  949+07 77+12 144424 5110 696 £35 337439

NDF : neutral detergent fiber, ADF : acid detergent fiber.
*§F + SD. |

P Ca Mg Zn Cu Mn
(%) (%) (%6) {ppm)} (ppm) (ppm)

=<1 15+04" 14405 06 01 2272 £2168 329 £12.7 1885 +884
3 16 £03 15203 07 +01 2031 +80.8 307 £26.7 244.7 £99.8
=4 16 =05 16202 07 +01 2598 £1815 514 £226 1755 + 294
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E 17 4848 23] 2AR 42

ARt E JEA
EALE =9 =A% NDFADF P Ca Mg Zn Cu Mn
(%) (96) (%) (%) (%) (%) (9%) (ppm) (ppm) (ppm)
13 7.0 60 870 582 05 07 04 788 310 2305
E] TLA| 6.1 38 802 470 02 05 03 801 185 859
EHEF F 6.0 120 761 430 03 07 04 626 301 2805

gto], EMLEFF 105 63 697 357 16 04 06 1078 256 922
RAE, BB A F 49 20 758 536 04 05 04 729 214 729
HEA, FY3x F 66 31 792 409 07 08 05 1119 471 1515
Saa Ad#AA 0.8 31 653 260 12 04 05 656 87 656
TaALd 8 A 5.8 25 786 365 21 07 06 995 184 2330

A FEAFFE FRZHEA S FALAI AWM TE de o8 7
A zZo] nB Hojor & FEA ot F, AHFH AlEW FEF FE£0] €Y
W €3 dAHA e dE B2 EE‘E} FEAEAN F53E, MA
o Aduiel AWRE, BAWUY, AUy 94747 5T ¥
agle] \uF @7 sEe|tt. Iy & ATelA A AEzxd F f4
HHe FLRANAM FERA F£Eo] A dA$ FASTTe] AU E
2 Zol7l YW AR Hol FHolk FEF FF g FALAL 7
FAL GNd ReE AREHAY. EE fATe €W 3‘&%@ &0l
FAFA AEAES} AATNE FAEEele] 2 HEY FE T %’i‘}i‘:’r. ¥
Ay hAFEAQ] glucose®} cholesterole A4 4994 F4+e
AFE ARl A7) Wil 0lE FE] FAUUE %73 dtedes
B dFodME A 87 g2 £ 540

ol o] AR EAAFgNA dHAEFAIESG AR A E T
BERD FEL 53 @2 £&0] oMU £F fFAko] 4F oY He BF
o] AgdME AR FolF FolFo] glNE R2E RHolA ol Al&9
AF7E A 2doATd Atad 7148 {4 FHeAE [INE Ae=
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AeHgt. 2y Fo =AY NDFSt ADF7L HASEd AXA R
# Ae goE He ol melHojor & BT FAARY AsAHH
o] AUREZo] wE FA4HAUS F484 2ad Be mAso g AYF
Ask BAsel AEHojol 2 4 BTk BBF @ £ A& Relnh

Al 67 fA A B

L2/ 8 2 8y

7b 2AAY " Y

A7z FREQH, By, oH, 9F, F54), AFEAY, 4, FF
(93) R FF(HE, A, o, T4 13)AGUY F¥T FEHAY F
oo}t v Fo EF& WG ZAAH.

U A 2AEY r

A ARG A 1999-2001d ko] LA G FALSo] Thshe] M EX
Wge dg BaEA BY HERA EE Bd £4), 2 A
2 TAZ A998 BASgh
ok AlgEE =4 FAF

HEAS Wgd mE 2 AR FEE AE AR dHzA
E E3A e BEd 29 (B AYAF, F99A, A4HY F
Z, oA #4), 2588) L A9 A $A2A@ATFE, B24
B, A4, £FAFES ALE)IS FALE 2AL AP

2. 45 9 nF

7} fAgq

E 189 ol wAUUC] BHE BH7h 47.9%(410-566%)H 28 *
Ao A BsE 2AF0A BF 2Ed2(160%)S BH, T
87), T9(144%)°1 71" ol WAl o 30%E AARA}. F
2E# 29 F$E 2F o 6%’ 9F Le 2EY2Rn A2 FAY
G BE 25HPY 2Ed2E ¢ PR%2 H¢ e PFEE A
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At EF AQe wdHaME 28, DFA U 2EHEE {2
FAHAT. FW 19997 200084 =M= FARAEFE FAF QA9
7-12%(F T 81%)2A FAi&e F7 8.%¢] HAT

o] RN FAF AUHF 63%, AHYE T EAY, A4 A
W3k ddgdE 890 23%E AA s

U, Al =43 $48

B A AP EFAME E 199 o] AAFEAI v AR SN
4 At A9E HAT 11-159 A€ BEAA vmd e {4l
&2 Yellt. AGA4 AxE9 oA Qe EFNA fakge) %
I HEFEPER EFAMAE 4% FANHNE AEF EFqME i =
gt Az A#ae AR FAE Mtk o BPel YU
AN R FET EFA Fagol A 2B "Iy =
oA Folrtel A 2ot BHAH, FAS E5F £F G
el FAEe Aot YT FAFRAME THAA EF AL
AFHRoE MFYA rd fago] Euct, LAE2 A, $7],
AFgzdE FAF @l AU FAFA|HAAME pipe lined, &5
o ANEZL JE EFA 2z Fago] i B A A
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E 18 @FXA] AT FAUA X

as 1999 2000 __ 2001 A
v T % T % T 0% F7 %

CREL: 66 468 64 410 77 656 207 479
sEd s 28 199 29 186 12 89 69 160

28, 4% O @ (4) an

ze (19 ® ® @

&% @ a® @ (22)

71& @) @) m (11
Beh, wesl, $4 19 135 25 160 18 141 62 144
&84 107 2 13 6 44 9 21
oFE(F)4 1 07 1 06 3 22 5 12
mnd, ¥eld 1 07 1 06 2 15 4 09
e - - 2 13 2 15 4 09
a4y - 3 21 4 26 3 22 10 23
FAaAAE 10 71 19 122 6 37 % 81
AW 12 85 9 58 6 44 27 63

A 141 100 156 100 135 100 432 100

® 18¢) U AAEFY AEAE Az 9sd f4 Aw
&% durge] WMoz Wasm ¥ 3P 2EdS 93 2 A3
H P& Ko 7€ 2F# B8 AL ey & #aU 0
E 283, W #igdd 24 BE FARAFY 2T R
AYRES 71€d FUE A4 Aol 24 74T Aoz AU
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E 19 Algddy 214 {4
Y AR 53 FERY 53

#el=d B4e FAE(MTLSD) B4 FAK(BELSD)
L gax Agas

<5 6 6.3 £49 6 47 £ 36

6-10 16 71 £78 37 45 1 3.8

11-15 12 47 £55 44 52 43

=16 34 53 +6.3 54 6.2 £59
2 AIAND ANEBoF

#+%, #32 40 58 £4.2 85 49 t41

W4 23 49 £39 46 59 43

Ay 11 39 £37 47 5.2 £45

A& - - 25 48 £44

FAE 29 6.0 £74 13 79 70
5 MARY(ER)FE

AT 35 55 4,0 75 48 4.1

HE 45 72 £68 50 62 +48
2 #9427

A7) 3 8 54 48 62 B]1 43

B8 A 46 58 £6.7 71 52 48

537 5  72%79 - -
5 E0F 783

REL 19 43 =59 80 5.1 =45

A A 57 57 £6.2 41 65 =53

BAA 27 74 £79 17 53 =59
6 24, 5% 25

274 24 46 =172 12 54 6.1

RA7HA 29 53 £50 25 6.3 56

BiE 17 75 £55 25 55 £45
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—— FYuEA %’S* _ FEHA B
o By FAE#HTESD) EAF5 FAE(H T £SD)
7. FAFE | |
A4 41 56 + 68 50 55 +5.2
74 | 20 53 +53 65 59 +54
E4 4 7 6.1 +62 8 46 £25
8. 4, B2 "Wny f
BE o4 47 58 *58 31  54*55
U5 41 53 £6.0 43 - 52+47
9. &7 A & A% _ : '
32, # 22 42 +4.1 44 58 £5.2
7 34 - 63%67 45 53 £5.1
AF, BE )3} 10 83 62 26 65 £6.0
DT 48 51 £67 47 54 +49
10. #F-A]d
Basket 12 48 +6.0 8 52 52
Pipe-line 49 56 +59 64 58 +5.7
Parlor 7 75 +92 56 51 £36
11, 5% AA '
7 A 30 60 £7.2 27 6.1 £5.7
% =) a1 5.1 £56 40 5.4 £5.0
12. $5% 19
A A 56 55 58 96 51 +43

245 | 12 5.7 £ 7.6 15 46 43
of A%e FYAN AR AP £&, 719U A% AR
b FAEH A Bde] Agem FAA FATES AP HRRs}
4, AWHoE A4 9%E NNE Fa ade] B & 4 ANTH
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