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Taylorella equigenitalis®] 2] 3|
A X}%‘WE}OS, X}%‘ﬁ?ﬂroé, 4

A& (2004)0 20003 2%1?“]3 2001 79 Aol AlF FH A FA A A}
Bl AT 30159 Avl 10375 gz HASAS ZASH
A 143579 Jal &2 930/(133T/143l:l‘), olx] Ay kg2 Ql
A 2171 2F2 339.3Y 01 1aL 2001 A b 158+ 9] LHH%%Tf 3153 2 A A9t
i3l 1.993] 5o A& 86.7%(137F/158F)=ZA] 47 Hol e 4t
Hretut AyntEo Fejs 2 A s =2 AoE Hug vk 3l
Tk FH (2007 el &&F20 1007 ASHs o=z A2 7Y M-S AL
g A¥, B FFY Aol EHEHAH HAAA ATAe AJAD Taylorella
equigenitalis?} 3b5A Aol U<lACl Klebsiella pneumoniaer= 8] 5 A] &gkt ®
gk mp gl
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Sl A AFEEA AokRe] A4V ARE deln A FAe wRa] faAE
A @ Aol 2R718S Folk Aol FoAW AYLe AT Welsd A7, 58 A
Fulel AERgo} g ZAe) Bl @ wols]d 5o ATel SAd web Wy A AR
289 Fustalt wtow AT AAHolol & Aow AR

Sl A AAEE Helnds 2o Algre] Fuehe 2& @EA(Stud book)ol 5 AH 7]

el vy FHA Al Ao AHE Fdsta
UA Fe= JEEFAY Fdxteleo Ha= Fod= wiRujde whEsrE & v ol
EAste Adom gzl ol AA ol&H Jde dHEAY FAA HAH VIHES
microsatellite DNA typing &2 short tandem repeats(STRs)o]t}. o] glojA = 19861
M dejred AT L3 oA DNA 4ol &3] Aoz ARE ol A
A8 e Jxatel e Ay dA= 24 FF4 0 DNA AANS ARE 2 HdAE e &
T37F o] FolA AERle] AEEtal = Aotk o] A A Ho AAAFE HA4
o2 g DNA locus(39D)+ allele( HFd2H)e] 47F Wil heterozygosity (©] 8 H &&)7}
= OE] ‘jrfﬂ”‘qg Hol= @7l7F 48 A, = PCR S%°| 7Fsstm A&st d7]sy v
A 2]

24 Eddolgo] w2 Aolojof star 3 T
of B2 HALE FdeioF st E AAH

U marker’t £ AR d#A vk 1A
markers Alw7bA 3 DNA®| F7A} H| L =H-9] o) A o] wkul

A0l olE A EE 3 microsatellite  DNAZA 2~497]9] REEEE  wld2A
heterozygosity 7} ®=3aL allele®] 7} %2 markers ol A = A7t comparison test(H] 1LA] &)
S S8l AAHE 253 A7l 19989 2000 Al s ERAES] W F ke A3 el A
970 €] microsatellite DNA markerg = A|H 2 AR % Xttt A -9 74
ZNHe A= AAR Ay HAHESE Ao Fal KA P2 A EolY AR S
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o g ey Ay
of 17, A u&= I/HEFH 175(25%)<]
A4 @ PCR=Z BAa9 1, Hedd e 54

7}. Streptococcus zooepidemicus®l| T 3F

H A o] Rk 683F (AP 667, FA
Streptococcus zooepidemicusS A 3} 8H4
< sodA - seel, SzP, CNE encoding genes #4139 om 48 U g4 EAS FALS}
12 RAPDE A akdar ®gk 20709 fAlo] tisf vl b o g FAA g Al E
= AAstdn. 2 A wW BA7] el Streptococcus  zooepidemicus= Amplcﬂlin,
Cefoxitin, Ceftiofur, Cephalothin, Florfenicol, Gentamycin, Nalidixic acid, Oxacillin,
Penicillin, Tiamulin, Tylosin, Vancomycin®l %< 7F44 S YeER Q).

nmi'i

-~

¢

J|m

>ml

. Streptococcus zooepidemicus® 287 7A, fA84 EA 9 oy A
T (AT )2 RE AL X}%”ﬂmoé, A9 WA AdE Kol gyrgd

37452 H-¥ 7959 S. zooepidemicusit+5 2 3tAth. 23 S zooepidemicus®] <3+
Aol ukAl BA 3 orjol A B8] H S zooepidemicus©l| taE] AESA 2 BEAAYETHA 7]
WS ol&ste] g4 S s AR A3 A Eele2 21.12%= 9o At H]
g A AY tha =A #EEHJT A A FEles vlustds wW AlFA S 32.23%,
AEA Y 1011% = FFA el vla] AF2 o] 3uf o] =2

PCR 719 % fragment analysis 7]WH < ©] 83} vb_'—l’/]fﬂ 7959 S. zooepidemicus®l T
3l 165-23S rRNA intergenic space region (ISR)9] 54 % SzP, cne HUAAAE 7 /‘H{
Ay B nE #3504 698 bpe ISR PCR product sizeE #z & 4= g o,
e dF7F SzP, cne MU JAAE JHAIL e AoE FRIHAJT 53] %—1‘4
Z2A9l 9oty B4 7yjWHow F8&HI Qe SzP products sized thdAolA = 1198 bp
(n=3), 1154 bp (n=56), 1139 bp (n=14), 1118 bp (n=2), 1116 bp (n=4)7} == A}
Smal A+EAE st B8H 79579 S zooepidemicus® PFGE d|€1S &
I BE dFolA 205 kb~1135 kb Wl A 7~1870¢] bandE YEFH AT 7959
oA 3270¢] & ©& PFGE #HS ## & o dAem 3271¢] 7} PFGE group
1F7oA Hd 10577-4 sdg sjde T #FHJqo 20066 =dl A
Thoroughbred %ol ZA3E F - ALAF casedl A F2]¥ S, zooepidemicus 9 4
o2 FY3% PFGE patterns YEIU = o5 #2HA] Gk

HE 0,

==
_4

i
rob

Lo ofy By
2o B Nom

rlo -

PFGE 71¥< o] &3 U S zooepidemicus 795 Ao I8tz EAS HEA3 Ay
AT A Ao AR FFo A FASE patterno] TR EHJA T g Ay BorF
= FAstd o g g e FHstd AEAS YEeER St

_7_



t}. Escherichia coliol thdt 54 2 o v 7t

A2 7] Aol AE = AL 10559 vaginal swabZHEH 9657(91.4%)2] Escherichia
coliZ 5A3 & O group serotype % verotoxing <HHFe 2 PCRS E3) 433t}
P H 9679 E. coliz 537(55.2%) & 217FH4] O Aoz AU, 437(44.8%)
SI7FAl &9 O &dd AArdA sAEA Zdrh. PCR 7IWM& ©]&3to verotoxin 1
(VT 1)3 verotoxin 2 (VT 2)& £43% 23} 965F% 157F VT 1 (130bp) o2 54 = AT}
299 9659 E colidl W3t okA] A S 2AMEE A3 Ciprofloxacin (100%),
Enrofloxacin  (100%), Norfloxacin (100%), Cefoxitin (96.9%), Gentamicin (96.9%),
Sulphamethoxazole (96.9%), Nitrofurantoin (94.8%), Amikacin (93.8%), Nalidixic acid

(92.7%), Tetracycline (90.6%) ¢ ¢Alo] E=2 A+ dS e AT

2}, Taylorella equigenitalise 5745 ¢13 PCR ¥ 7t

A7) Aro] oAlE = Kok 6550 A Equi-Vet uterine culture swabZ ©] -8
st Al =28H S8 23 dibdQ] A ds S E e EElEA &kt a2y
PCRS E3a 157(15%)9 Taylorella equigenitalisS 5791t}

ok Az AR e Fell Aol ASHE AEE] Fdstal it Caslick e

ol A A % a2

_|1~>
O

o
495 (75.3%)°] AL, ET?J —r7} 2 57H°] %%— A5S UERE w3 571 o]l Ag 4
S Hole T& 77 7F(10.8%)9 9F(13.9%) = el T3 SF S HAE 4
3}, Caslicks Al3sh#] &2 & (I2F A)¥ Caslicks /\] g ot But 5 r}A] Caslicks
St 49 (1% B), 183 Caslicks Al gl o} 9k & Caslicks Hvl=2 1A &3 nw] &
Caslicks 3+ 4% (25 O+ 47 11F (16.9%), 367 (55.3%), 18F (27.7%)4tt. ©] =
At uke] A 3E8HA & AAS 43 Caslicks Algst#] & W 1w AS B, T5
= 95, Ag g5l ZF 8% (12.3%), 17 (1.6%), 277 (31%) 3L Caslicks st o| 2=
Aldgst & (15 B O)2 A4, 5% ¥5, Ag 950 72 41F (63.1%), 65F (9.2%),
7% (10.8%)= F3E3T)

4

uh A (shaeel 44748 QA EHV-1, 3, 49 534S g day 2 oy s
wol A fatolit A9Y AW B = |

Herpes Virusg 2l1&38HA ad &

A 6579 A E&E} 3F

2 2AW A3 aFE 2o g

Ab. ol Al #-2]8 B-hemolytic E. coli®] #8714 2 fFHstsy 54
9345F¢] w2 XRE HFH3 A FE= MacConkey agarol A pink* colonyS A #3}o] blood
agar oA €84S elstgon Vitek 2 system, GN cardE o] &3] HE 5A43 2
¥ 2259 B-hemolytic E. coli (2.36%)7} &2l = Ak B3k i F8 ol A a5+ At
A5 oFAlel tig gHpAde]l w2 oA Rk B Ao A sk &34 tate] ofAl UK

o] =
< HuA 2 Ao AFEHIA.



=

o}, Wolx| 25 E C(Clostridium perfringens a5 e 2 oy o
Ul @ ARG AFSFRl 107 el ERY Ag dARe =

A}

(0]

S Yol HAAS AV A3 Clostridium perfringens type AZ F43 F XA
Clostridium perfringens toxin a, B, B2, e, enterotoxin® +d=}e] s PCR I e7H &
2 25 A}
2b AR 8] A3 Ady 2 oo A

Hold A 44" H 279 WolA 7t HE, IFF R Avky S NE 59 F4E TE
sto] dolsl "l Hslet xS 7 AeE & Jaundice foal agglutination HAF 2 SFoA F<
s 2TdEH 23T disl AP (blood groups) HAME AAIgE A3 2 Woz 313
oh 2 e o] wE FRute] Ry Holm 1 wo] ftyy] wiFo] FF ] T
AL w71 A=H0 82 HALE A%t WolA|7F Hold & #HANE = As HAS sk
A 71 Ao ArAan

2}, Streptococcus equi subsp. equi®] FAA EA 2 kA A SA

4 Ao UAAA 8FE S equiol Wal FAITFA FAFES ZAFSE A3 Sparfloxacin®}
Tetracyclines A &gt B Ao H=& A4S el o™, PFGE?E MLST 7IH S
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SUMMARY

I. Subject

Development and Establishment of Technique for Riding Horse Production and Breeding

in Korea

II. Objectives and Significance of the Project

Government’s horse industry foster policy enforcement and expected substitute industry
after FTA will be riding horse productivity as becoming major stockbreeding industry
within the country, stability of production technique and to expand vital ordinary horse
as well as developing considering bloodmares’ characteristics in etiology to increase
technology; build riding horse production base to pass on to farms that would like to
produce riding horses in order to contribute creation of high profits conducted this

research.
III. Contents and Ranges of the Project

1. Developing diagnosis and prevention to identify and detect speedy virus and
pathogens causing breed obstacle and investigated genetic characteristics within host of
pathogens.

A. Research on analysis and prevention of pathogens(S. zooepidemicus, S. equi, E.
coli) that cause breed obstacle.

B. Research on analysis and prevention on Clostridium perfringens to develop increase
in foal’s productivity from artificial insemination, and research on analysis and
prevention of neonatal isoerythrolysis in horses.

C. Research on analysis and prevention of EHV and EVA that causes reproductive
disease in stallion.

2. Application of foal production in horse artificial insemination and embryo transfer
for developing technique that is most suitable in local environment from collected semen
and production of semen freezing.

A. Collecting semen(condom, artificial vagina) and technique of dilution in semen,
developing technique of creating semen freezing, producing and storage of liquid semen.
B. Cooled-diluted (13 horses), frozen-thawed (7 horses) accomplished artificial
insemination and to research on weight of placenta, weight and depth of body from born
foal.

C. Induce synchronization of estrus to embryo transfer in order to develop embryo
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transfer technique : successful in collecting and transplant for the first time in the
country (5 horses of embryo collection, 3 horses of withdraw), embryo transfer

transplant 2 horses (1 pregnant).

3. Conducting on building riding horse production and fostering system for optimum
mating phase to monitor bloodmares’ pregnant cycles, establishing early foster in foal,
and to build riding horse fostering.

A. Establishing optimum monitoring program feeding and management of pregnant horses that
were fertilized; after 15 and 40 days of fertilization and 30 days after confirmation of pregnancy.
B. Evaluation on the effect of produced foals’ reinforcement of immune system,
nurturing and technique study.

C. Monitoring bloodmare and to set standard of embryo transfer.

D. Usage of frozen-thawed; foals that were born from artificial insemination’s foster

tests as well as systematic practical in related methods to pass onto farms.

4. In order to build registration system and reference of parentage testing in Korean
riding horses, DNA analytic technique (ISAG Horse Ms panel and SNP) have built and

performed research on unusual genetic riding horses through SNP.

IV. Results and Application of the Research

This research was to promote riding horse productivity to target breeding horses within
the country to understand etiology; establishing techniques of riding horse from artificial
insemination and embryo transfer to develop technology that increase productivity in
order to exploit foals in professional riding horse. Summary of the results are just like

the following.

1. Developing technique to increase characteristics of etiology and productivity in

bloodmares contains breed obstacle.

A. Developing prevention and diagnosis on Streptococcus zooepidemicus

(1) From targeting 68 female breed horses contains breed obstacles of 17 strains
(25%) Streptococcus zooepidemicus to examine antibiotic by disk diffusion method,
Ampicillin, Cefoxitin, Ceftiofur, Cephalothin, Florfenicol, Gentamycin, Nalidixic acid,
Oxacillin, Penicillin, Tiamulin, Tylosin, Vancomycin showed high sensibility.

(2) Researching on strains of S. zooepidemicus’ unyoked characteristics from 374
female breeding horses of 79 strains, over all rate was 21.12% observing fairly high
than foreign research. To compare in regional separation ratio, Jeju had 3 times higher
as was 32.23%, and Jangsu region of 10.11%.

Analyzing dynamic infection of S. zooepidemicus using PFGE method, Jeju and Jangsu
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regions observed similar patterns, but showed low genetic homogeny in regional and

yearly divided culture.

B. Developing prevention of Escherichia coli in horse

(1) It was analyzed from vaginal mucosa and clitorial fossa of 105 Thoroughbred mares
suspicious of the genital disease in Korea. Ninety six FE. coli isolates were identified as
standard biochemical properties and using BIOLOG system.

Fifty three isolates (55.2%5) could be classified into a total of 21 O serotypes and forty
three isolates (44.8%) were non-typeable with 51 O antisera used in this study.

The verotoxin 1 (VT 1) and verotoxin 2 (VT 2) genes were analyzed by multiplex PCR.
Among them, one isolate was detected VT 1 gene (130bp).

Most of isolates showed a high susceptibility in ciprofloxacin (100%), enrofloxacin (100%),
norfloxacin (100%), cefoxitin (96.9%), gentamicin (96.9%), sulphamethoxazole (96.9%),
nitrofurantoin (94.8%), amikacin (93.8%), nalidixic acid (92.7%6) and tetracycline (90.6%).

(2) From the 934 horses, 22 strains of B-hemolytic E. coli (2.36%) were isolated. Also,
horses tend to have high sensibility in drugs that are isolated in most cases, yet

observed hemolytic E. coli have relatively high in this research.

C. Developing PCR diagnostic for Taylorella equigenitalis

No identification occurred from analysis of 65 breeding horses that seemed suspicious
about generative disease. However, Taylorella equigenitalis strains occured through PCR
in 1 strain (1.5%).

D. Effect of uterine bacteriology and cytology on fertility in Thoroughbred mares

Ninety one strains were isolated from uterine culture swabs from 65 mares. The most
common isolate was Escherichia coli (35 isolates, 38.5%), followed by Klebsiella
pneumoniae (7 isolates, 7.7%), Streptococcus equi subsp. zooepidemicus (6 isolates,
6.6%), and organisms considered to be non-pathogens, other(43 isolates, 47.3%).

Of the 65 cytological samples, 16 (24.6%) were positive for inflammation. The rate of
pregnancy for normal, moderate, and severe inflammation was 85.7%, 42.9% and 22.2%,
respectively. However, there are no significant relationship between bacteria and

inflammation.

E. Developing diagnosis and prevention of causes in EVA and EHV-1, 3, 4 1in breeding
horse’s generative disease.

Analyzing 65 breeding horses’ contents of vagina using DNA of 3 horses’ semen to
find EHV through PCR, no identification have occurred. Also, all semen collected from 5

horses had negative result using RT-PCR.

F. Research on Clostridium perfringens diagnosis and prevention from foal
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Result of research on pathogen from 10 foals with serious diarrhea and mortality rate
(70%) that are raised in domestic producing farm, Clostridium perfringens type A
1solated to fatal Clostridium perfringens toxin a, B, B2, e, enterotoxin’s genetic PCR

diagnosis technique was established.

G. Research on prevention and diagnosis of neonatal isoerythrolysis in Thoroughbred
Two 4-day-old Thoroughbred foals with acute clinical signs of depression, elevated
pulse and respiratory rates, anemia, and jaundice were referred to the equine hospital of
Korea Racing Authority. The foals were seemingly normal at birth, but showed clinical
signs such as abnormal behavior, jaundice and anemia suddenly after ingestion of the
mare’s colostrum, followed by death at 4 days after birth. According to the results of
the hematology, serum chemistry analysis, jaundice foal agglutination test, and blood
groups test, the foals were diagnosed as neonatal isoerythrolysis (NI) caused by the

mare’s antibodies.

H. Genetic characteristics and drug sensitivity patterns of Streptococcus equi subsp.
equi

As researching drug sensitivity patterns of eight S. equi that causes main strangles in
horse sensivity, all drugs showed high sensitivity except Sparfloxacin and Tetracycline,
and observed similar causes of patterns to create disease in genetic value while

researching characteristics of dynamic molecule using PFGE and MLST methods.

I. Establishing parentage testing technique in riding horse

In the analysis of applying ISAG microsatellite marker to horse in recognize and to
perform parentage testing for utility and standardization, number of allelic genes
distributed from 4 to 8 from varieties of targeted breeds over 20 including Thorough
bred; most of allelic genes occured in thorough bred also occurred in non-Thorough
breds.

J. Research of genetic traits in riding horse

Targeting domestic raised horses of 143 in total, 30 horses were violent and 113 were
gentle, to analyze SNP from DRD4 genetics. Only 15 horses observed -147base C — T
substitution and -292base A — G substitution of SNP from overall in 143 horses.

2. Developing production technology under artificial insemination and embyo transfer
A. Semen collection

As a result of collecting stallion’s semen by using condom, mizori and colorado type

vagina, artificial vagina tend to have higher amount as mizori 50-60 ml, and CSU 50-60
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ml compare to 40-50 ml in condom from Arabian breed. Average amount of semen of
crossbreed horses were 138.3 ml and 56.5 ml of Arabian breed. Crossbreed horses had
higher average of 175x106/ml compare to arabian breed which was 86x106/ml in number
of sperms. To consider domestic reality of short breeding male horse, application of

artificial vagina seem the most efficient method.

B. Vitality test of sperm

As a result of vitality examination based on breed, average disordered crossbreed male
horse’s total motility (TM) and progressive motility (PM)rate were 75.9% and 58.4%,
Arabian breed of 48.8% and 23.29; crossbreed horses attentively had higher tendency
(p<0.05). TM ratio became 75.3% to 14.4% as to go through refrigeration, dilution, and
freezing (p<0.05). PM ratio was similar in average of 58.2 -59.6%, yet decreased in

refrigerated—-transported process, and increased in free-thaw process of 71.7% (p<0.05).

C. Frozen-thawed system

Semen that diluted right after collection will be transported in the temperature of 55TC.
Freeze can be done when 40 ml of refrigerated sperm is inserted in 50 ml centrifugal
separation tube to process centrifugal filtration of 400gx10 minutes to displant seminal
plasma and suspension, and collecting lower class sperms. Number of sperms were
adjusted using hemacytometer in the concentration of 40x10% mlL and to dilute egg yolk
extender (EYE) or skim-milk extender (SME). Diluted sperm will be freeze 90 minutes
in 5Cto maintain refrigerated condition fill in straws and to pre-freeze -165t5T to

acupuncture in liquefied nitrogen gas.

D. Research in reservability of freeze-thaw semen

Disordered crossbreed male horses’ ratio of TM in freeze-thaw s was 20.1% where
arabian horses were 1.42% less; 30 minutes of incubation, one hour and two hours still
had fairly high tendency. PM ratio was also high in disordered crossbreed male horses’.
TM and PM ratio from arabian and disordered crossbreed male horse’s freeze-thaw
sperm in external incubation time, arabian horse tend to have higher EYE compare to
SME, vet became similar as time went by. Meanwhile, disordered crossbreed male

horses’” TM and PM were not different from the beginning.

E. Pregnancy rate of artificial insemination

Horse's semen can be used in diluent, refrigerated, and frozen form. Artificial
insemination can occur when measure female horse every 12 hours to wait until reach
ocm of uterus or confimation of ovulation to insert in the center of uterine horn of 4
straws of dissolution frozen sperms(40x10°%/ mL). Pregnancy rate of artificial
insemination of sperms that refrigerated—diluents were 609, refrigerated-transported was

50% and freeze-thaw was 37.5%. Artificial insemination of freeze-thaw sperm that added
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diluents had pregnancy rate of 1096 and ones didn’t had 40%; natural ovulation rate was

25% and induction of ovulation pregnancy rate was 50%.

F. Estrus synchronization

Development of technology in synchronization of estrus is necessary for stability as to
increase efficiency in artificial fertilization and fertilized egg trans-plantation. Prediction
of ovulation 1s very important as horse’s estrous cycle is usually 4 to 7 days. During
the induction of ovulation time, size of uterus must reach 4 cm or above, and 5 cm or
above for artificial fertilization in order to be pregnant. From the insertion of Cidr—plus,
progesterone blood concentration have increased until PGF2a injection on 7th day to
regression, then progesterone have decreased rapidly. Symptom of estrus were hard to
observe as it manifested very weakly in external. It took 3-4 days to estrus with PGF2a
of regression of corpus luteum when uterus size were over 3 cm, yet it took about 7
days when the size were 2 cm or less. Oral progesterone, regumate, was in average
amount of 0.04 ng/ml before injection, 0.03 ng/ml after 3 days of first injection, 1.59
ng/ml after 6 days, 8/84 ng/ml after 9 days and 0.93 ng/m after injection of PGF2a. It
was able to control horse’s estrus cycle, yet oral progesterone were difficult to use as
necessary to inject on certain amount in same time every day,; equipment that can be

inserted in vagina seemed easy to use, yet caused vaginitis and contaminations.

G. Embyo transfer

Systemized embryo transfer to reproduce large amount of excellent riding horses and to
use in treatment of breeding obstacles. Inducement of estrus toward 8 blank horses and
6 (87.5%) were successful, and 6 horses were successful in induction of ovulation and
artificial fertilization. Among the blank horses that were artificially fertilized, 5 were
used to collect embryo and 3 (60%) were successful in embryo collection. Embryo
transfer were adjusted and incubated after being developed in following: 5th day of
incubation of 150 pm, 6th 409 pm, 7th 814 pm and 8th in 1.2 mm. Meanwhile, 1 horse
was successful in pregnancy when two embryo transfer that were incubated for 7days
to transplant in two horses. Blank space horse and poached egg horse’s estrogen
concentration rate was 59.20 pg/ml, 485 pg/ml, and 41.07 pg/ml in average, not much of

difference in over all.

H. Birth and breed obstacle

It was first to be successful in producing colt using frozen thawed and cooled diluted
in Korea; colt that collapsed and died on the 1st day of birth can be putative due to
innate ureter malformation of uremia. There are not much of domestic female horse’s
breed obstacles that were reported in the past, yet we have confirmed causes: existence
of foreign substance in uterus, non—fertility cells, and early abortions. Additory research

will be necessary in the future.

_21_



3. Base of riding horse production and nurture as well as constructing commercialization system

In order to use colts that were born by wind pollination or produced by artificial
insemination, nurture in proper usage along Wwith communion with human to use
effectively. For the base of riding horse production and nurture as well as constructing
commercialization system, establishing standard of optimum mating phase, monitoring
pregnancy periods of breeding female horse, correcting technique of early nurturing
process for colts and placing base of nurturing riding horse were applied.

After producing colts, systematic management of disease to reinforce immunity will be
performed to add higher-value and to allow contribution in industrialization of riding

horse by constructing Korean style of nurture and training system.

A. Cause factor that usually raise infection to foal

Pathogen caused factors usually raise infection to foal are distinguishable depending on
areas of breed or location. However, from the clinical result, E. coli is the most common
in any areas and others can be defined as Actinobacillus, Klebsiella, and Psuedomonas,

Salmonella usually occurs from old foal and is unusual compare to other ones.

B. Diagnosis standard of septicemia in foal
Depression(usually common, but not bizarre), heat (>39°C), number of white blood
cells. Fibrinoge value, Hypoglycemia, breathe, urine, blood culture, septicemia index and

others are the judgment standard.

As a results, we have created diagnosis and prevention of bacteria and virus that cause
breeding barrier, and investigated genetic characteristics of functional groups within
pathogens. It was successful in producing domestic riding horse by artificial insemination
or embryo transfer which was the final goal of the research and provided basic

application in horse producing farms.
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A7 AlEE] A Eejop & Aow ALREHL

T A TS o R dFgFFolv s oA we At I ATde] med A3
ot & AFE Fal dTFAB #H Vs> Ao Hol AL AFeA &Eo] Tt
Zioi Azte . g ool AT oA A Ve 2RAAEAN FF ¢ B A

75 3 A&3t AAY FFo] Aws a7 U= Aol

OelBdE @3 AFa FHos @ dF 9 HATES g FH4AHDNA) AAE o
Fo]x 2 AQtHLee2t Cho, 2006; Cho,2006). ZL&iu} sEwulol] thsh Fd% tpg Ao #3k o

= Jorn®E FF FoM F&r dF B HAGTES 9T FHADNA) HAY] 7IHE
P ATE B8 4L 495 EUE &8 F S Zo® Asdn
. 3 &0 A 4 WA dT 7

T A & TErte tiy-Eol AF HIgnE £Aste] EEeAY dFolA <]
S8&vtE o]&sta oy, FdHIEo] artelar, ol A Tt ojef Aol st
a3l

o] A EE Y dHEE Ve B AT e FE 2 AN o8 g . S
Erb kel Al de AT Aol Xw L o Hbye)] #g A4 I WA V= (R
A R A, AT, FAS)d e At A o® mEFey 2 E ARl
ofsf e A AAH L FAAA BiVle g9 H AREIFA oA 5] A
2008:23:1617166), tt3t F72] AAS €83 Do) AT A dAl& L dopA| A Ay
E(EFFATo) A3 A] 2011:26:15719) & Hulodl A o] QlEFgol sk 7S SRS
t}.
3. 79 d78F
7F Aol XAA(FH)EY HAEdH EA AT

Taylorella equigenitalist= 19771 d= 3} ofd:MEdA AHE L&z o]F & HdAA
Aedes dodle FoF AdoRA HmAAY] FHo] AES AFHS Eeshr]de
e sAol UF oEy FAAETA WHS ot dAl 7IHE AT Fol Ao
(Erdman %5, 2011). Klebsiella pneumoniae= E. coli 53 St7] A217]d Fast= HFo2
7“54 g Ao mEE o] e A JhedtH, el #2 FEAS o] &t 7Y

o gdew, #A PCRelY Spectrume &3 HELE o]&5aL dtd. 2o of4 & 3#<Q

WAl gl AA ol thIke 5, 1987).

Streptococcus equi subsp. zooepidemicuss “E7A FAHS Ao 7= AT O R A HX}"@
=14 WS ol&ste HE E vE #F9Y HE Jhesith £E 2o MAHNE F
ata e AlerAl WA (Streptococcus  equisimilis,  Escherichia  coli, Leptospira
species, Pantoea agglomerans, Cellulosimicrobium cellulans)°| ™3 A% ks3] 73
Ha gtk 2 A EEelge How Al v e AdHow WA FETF
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44 gtk e e AQBROIAG go] BEEAE o83 BT/ L W A¥F
A AN 0 EEEAS BAFgosA W WA & 34 A ATE Axsty 9

ol gay Gt BEste] AR ohe AF4HY L £ o4 BY ATE
woAkgle] MAS Fwsh widstel Aolwt YA FH, A W AGAT WAt B

qEo| ArtE AL - FF
5w AR 29 2Y4Ye 29sn gon, Aud Ave FFESL A% F44
(DNA) #4bsh 98l a7t 2ws Qa9w ok $8rke] 52 245e A4e e
Adsi gou HendE AFAAY A ES 3}3]

gl 1Yy FAlsERA
(International Society of Animal Genetics: ISAG)o A4 A3k ISAG microsatellite markers
o] MeElsle] fejrdlE wo| FA AAs g AAolth(Binns 5, 1995 Breen %
1997; Bowling &, 1997; Coogle ‘&, 1996, Dimsoski, 2003; Eggleston-Stott &, 1997,
Ellegren &, 1992; Guerin ‘&, 1994; Irvin &, 1998; Marklund &, 1994; Tozaki ‘s, 2001;
Tozaki ‘&, 2000; Van Haeringen &, 1994).

—

ol gl w4 22O AT, FAT) A &8 tE AT AHH R APH
Atk 53] T2 AdHAFsE = HoE YAl HEAgr)d e Adder HAFET}
AA ok agA g A EEolA e} 2ol TEEAE o83 ¥HEIIE 2 T AFFA
Al AN Y TEEAE HUtstozA T WA g8 A4S A AFE A=sha ok

Al AHAA DN FAT AFH HH, dAE B, s g 24, I S F A7
EAAE D AFE Fo] AR FHA TS A= Ao AL Y (Amannet
Pickett, 1987; Ecot 5, 2000), 9] SAHES 93 AN 24 2L FAA A g A

T HaHEAY(Martin 5, 1979; Cristanelli &, 1984; Palmar, 1984).
RT3 dAlgde AR BES A A 24 AT A AL FY AXS W, A
o] Mub wi kAl 7], G, el #E], AT AAY vE Fol JdFg¢S mH

(Loomis, 2001; Colenbrander &, 2003; Vidament, 2005; Metcalf, 2007).

5 QB gt AR JAe A AAZ 9F L B2 A FHE £F - 5
Ha g, olE FRwd FoAe A%, ol4F AL Felg FB W Avke] ALY
2 +

WA o= s daty] skl Wy
1
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A3 & gafhgdsd s H 23

A1E JA G NG ()R BASH 54 2 ALY FA

7€ N
1.4 &

S @ AR 28 2HA7 1 Btk A & AT 2 $4uE Fusb] JAs @
o] S5 WE(QhHEe] NS BE W WAY|Ee AY 2 gito] Fou g TE oA
o9tk T wel WA pAwE A7is o Zel A= wo] BuHoe] gloi} HueA
= A WEE Aol

4 A2 7] Yol EAsts et HEEA] 2 AT ofy A uk WA Aoz A wd
2 FAH B4 AAT A AT AFPEE AFAE, A% 53 WgA
EF A B4 Sl o8] AEn 1 we] Aol mel de] Aao Rl AgHr) 7+
A3} A9t Aol Qs Ao daldE JaE FHA Aol glonf o] WA uwnir)
ghure] Age e ALHAN Bads Aoz dEA Uk WA Awe A BAS §
wals oe] 71X BAA, Bed adl5o] wEAa 9y el Wowe FEsEL <
Fak w ol d alsy s wu] A Aswe] AAv|eh peEE Aw Pris|op 3 A
ot}

ekl A7l Astyt #AHE FQo  WHAAE  Streptococcus  zooepidemicus,
Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae S°] oW, &
Coryebacterium spp, Proteus spp, Klebsiella oxytoca, Bacteroides fragilis, Candida spp,
Aspergillus spp, Staphylococcus spp. & #olsta vk @ AAA #AFWHA(CEM)S
Taylorella equigenitalis®] & =+ A7) AW ozA wr) & 1-1447te] FEI=
AA Aeiedd, Asdud, 49 55 Hedn SFEFoA AEde] wiEym A F
A7 295 Ak EH, 27EAe] uhE oF7]% ¥ 3

52 opla agE Adwe dyE 94
Zogol mokstel the Al o AFUTEs FHol 94X ol B 3 Adats|d of

1]
o] B Aow aEA
Dol Ao E. colic T %PO}X] P k|
2010) ot

2 487 glov(ke 5, 1987 & %, 18 AlEjolt}, =
3 AFnte B2 &0 AT Hgol glo] @ A7 AlEe] AWo] w9 Fas ARgte
2 7 9t

Ul A ¥ 5(2004)2 2000 2¥€HE 2001 79 Alo] AF TR A A ALSF9)
Hyugdl & Aot 301%9} Zal 10375 o HAEAS A Ad 2000 L)
3 AT 143579 &S 93.0%(1335F/143%F), HobAl AAELS 72.0%(1035F/1435F)2 &
o1&ttt Hitr YA 7I7HE 339390 2001 A 15852 muj3FE 3153 24 A
ot it wHl 3G 1,998 90 YAlE S 86.7%(137F/158F)2 A E4t4EHo] = 4
Atebgo] FERbY AuntEc FHE 2 dAgo] w2 Aoz B vb 9l



Tk F (2007 el &E&F<0 1007 ASHs o=z A2 7Y Mds A

Ay, B2 TR ]ﬁo] %3]5]913"} A9d Asde] AJAAR]  Taylorella
equigenitalis?} 3b5A Aol U<lACl Klebsiella pneumoniaer= 8] 5 #] &gkt B
gk mp gl

Baranski ‘&< foal heat &<t 7529 R RE AGHA X 253 HALE &5
Axste] g om i Aol AlgolA Al AAF A3 F 497H2](65.3%) 0l A A wE
S YeRSl o™, B-haemolytic Streptococcus (25.3%) 2 E. coli (24%)7} 7} HIHA 3] =5
| froleba ®gh np gtk

A J7hA el Al Aebdre] A2 7] S Ml el ek At A 3 5(1991) 19
Fo A Aode giao R AAVIW M-S FAS A3 Streptococcus spp. (37.3%),
Staphylococcus spp. (23.9%), Bacillus spp. (16.4%), Corynebacterium spp. (7.5%),
Enterobacter cloacae (715%), E. coli (5.9%), Bacteroides spp. (15%) & g X3l n}
A3, Lee 5(1999)2 E. coli (30%), Clostridium spp. (20%), Streptococcus spp. (20%),
Bacillus spp. (18%), Bacteroides spp. (16%), Pasteurella spp. (14%), Pseudomonas
aeruginosa - w# Higk vl Qlth FESk FH F(2007)2 TuldlA AMSFQ v EdE
A 10075 o= A2 7Y Mt Exek 1 Feltol sk dAA g Fds
Ast Ay BHH AT E coli (19.8%), Proteus mirabillis (14.9%), Staphylococcus
aureus (14.9%), Staphylococcus epidermidis (11.2%), Coagulase-negative Staphylococcus

rol

rr o

X

spp (10.0%), Enterococcus faecalis (9.2%), Enterobacter nimipressuralis (7.4%),
Actinomyces viscosus (7.2%), Enterobacter mobilis (4.71%), Aeromonas encheleia (4.3%),
Proteus vulgaris (36%) ¢ To2 =& &S YHEAL, Gram 4 &
(65.36%)°] Gram ¥/d1te] #el& (34.64%) Kt =4 e

Clark 5(2008)2 9] trachea (10.8%), uterine (46.3%), wound (18.9%), postprocedural
soft tissue (34.5%), urine (36%), septic foal (35.7%), umbilicus (50%) SolAl ¥ E. coli
o] FH&S Histiith

ke 5(1987) 198214 19861l AA AAME Hole 463ntE]e] WolxX|ZHE Al e4
ATE FA A3, & E coli7h WA HAALE YEH= Avtel A HIHEA HEH AL
U A Amtell s A AEHA Fsker, e 2EURE Yol 5y o =A EE
o} 283 o] 83k AFA ERE hemolytic E colix nu]7]¢l 3] 59 H¢to] dstx o=z
vhol el WA AAlsl uj ARAe] BE Ao welrh HAE Mok Av W AF
S Kol holA &% hemolytic E. coli®] B2 52 Y 010122 EHHUAT
°|:= hemolytic E. coli7} t&ellA Antz o] a7 o] FoAd 4= Sla& d#s] st
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2. 479 g L AF
oAAF) AgRe AN712RE ASAH

H 2 2o o] A2 7] 2 HE Equi-Vet uterine culture swab®} BBL culture swabs ©] &3}
[e]

o A& AFSAY AEAFH THS AHA mes Sz Fo do=z A v 9=
e s=Zdoz 7]i2o] ol & FH4A 30%7F swabs A2 7|UE Aglste] ANEE 23
3 & 233 swab: Thioglycolate brotholl ¥ o] 484 7ol A& A2 -dlsle] Ao AL

A THH 5, 2007).

3 wAge) 4 AF PAAY A& HETY £

filo

4

o

ey " Ad A

(1) Streptococcus zooepidemicus®] W3 AT

7hH 39

Streptococcus equi subsp. zooepidemicus (S. zooepidemicus)= ZolA F= ¥+
7181739 Moo=z AN, o], &, 4, HA, dFol, A Sl gds FdTS fdsie
FHLe =79 A e AT E AAHe HdJAAZ #EsiH, oAM= FE 5
7] A, el A7) Ay 9 o Agd 49 58 fdete dAARE YA A 579
ok A7l W S zooepidemicusF L U T - T FAAES fEel EwE A
= AE o] o=z Qs AHHQN WAe ASE fEsto] ul w AL H 54
el AAFoez Z JsE st Ak

(Y) Streptococcus zooepidemicus®] tar A = oty s

WA ge] ek 63T 667], fFatdlol 1, AR LDRFE 17F(25%)¢
Streptococcus zooepidemicuss A3te4 54 % PCRZ 54391, et gt 54
2 sodA - seel, SzP, CNE encoding geneg w213t 2™ (Anzai 5, 2002), fd3s 2 g
2 EAS ZAFSIaA RAPDE #4319 3 (Younan 5, 2005) B3 20702 <kAlo] thsf ¢
23 ks (Bauer 5, 1996) 0.2 A A AFS AASEATh 1 A S AA 7
2 Streptococcus zooepidemicust= Ampicillin, Cefoxitin, Ceftiofur, Cephalothin,
Florfenicol, Gentamycin, Nalidixic acid, Oxacillin, Penicillin, Tiamulin, Tylosin,
Vancomycin®l| =2 #+4S YERY A H(Table 172, Figure 173).
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Table 1. Frequencies of S. equi subsp. zooepidemicus isolated from horse

Sources No.of horse No.of S. equi subsp. zooepidemicus (%)
Fetus and uterine contents 2 2 (100.00)

Vaginal mucosa 66 15 ( 22.72)

Total 68 17 ( 25.00)

Table 2. Results of antimicrobial susceptibility tests of 17 S. equi subsp.

zooepidemicus 1solates

Drugs Susceptible (%) Drugs Susceptible (%)
Amikacin 13 (76.47) Ampicillin 17 (100.00)
Cefoxitin 17 (100.00) Ceftiofur 17 (100.00)
Cephalothin 17 (100.00) Ciprofloxacin 11 (64.71)
Doxycycline 16 (94.12) Enorfloxacin 13 (76.47)
Florfenicol 17 (100.00) Gentamycin 17 (100.00)
Kanamycin 14 (82.36) Nalidixic acid 17 (100.00)
Nitrofurantoin 16 (94.12) Oxacillin 17 (100.00)
Penicillin 17 (100.00) Tetracycline 9 (52.94)
Tiamulin 17 (100.00) Trimethoprim/Sulfamethoxazole 12 (70.59
Tylosin 17 (100.00) Vancomycin 17 (100.00)

2Kb
1Kb

300bp
200bp

Fig. 1. Gel electrophoresis of PCR products of S. equi subsp. zooepidemicus with sizes
of approximately 235 bp using sodA - seel specific multiplex PCR. Lane 1: 100 bp ladder
marker (Bioneer, Korea), Lane 2-7: vaginal mucosa, Lane &8: aborted equine fetus.
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2Kb
1.2Kb

TKb

1.2Kb
2Kb
1Kb
900bp

Q06bp

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Fig. 2. PCR products of 1200 bp (left) and 906 bp (right) fragments of SzP and CNE
encoding gene of S. equi subsp. zooepidemicus, respectively. Lane 1: 100 bp ladder
marker (Bioneer, Korea), Lane 2-7: vaginal mucosa, Lane &8: aborted equine fetus.

1 2 3 4 5 6 7.8 9 10 M
1500bp 1500bp

1000bp-—+ 1000bp —+

Mo 11 12 13 14 15 16 17 M

500bp -» 500bp —»

100bp > 100bp—»

Fig. 3. Random amplified polymorphic DNA-PCR banding patterns of S. equi subsp.
zooepidemicus isolates from horses. Lane M: 100 bp ladder marker (Elpisbiotech, Korea),
Lane 1-15: vaginal mucosa, Lane 16: uterine contents, Lane 17: aborted equine fetus.

(%}) Streptococcus zooepidemicus® ZH-&7]H, A3 EA L oty dF

TUW(AFE FF)E2FE AL AU, AS20 WA AsjE Hole gyBAF
W 3745 2 5-E 7979 S. zooepidemicusi 5 wElstG Tt 23 S. zooepidemicuse] 9
3|

A

stxiel WAl EAa oA EEE S zooepidemicuse] W] AEEA 2 B ESH

AA RS 2L12%2 F919] AFe] vla) FASAL v A BAHAL. A A

2ege Nusgde W AFAY 3223%, F5FAY 1011%2 FFAGe] ws) AT ol

3u] o] AF o J
JE'L

&S e ATE. 7952 S. zooepidemicus =2l ttol thak A atE A4
=2 Aol 3ol S, zooepidemicus & sk Qg dAF AIdE o
Ef Sl ot sorbitol E3llsoll QlojAlE= R dFolA Bltso] #EEo REALH
ArEE A3E 0T ¢ AATHTable 4).

2l¥ 7979 S zooepidemicus®l| ek oFA| A SIS ZAFSE A3 Benzylpenicillin
(100.00%), amoxicillin (100.00%), cefotaxime (100.00%), ceftriaxone (100.00%), imipenem
(100.00%5), levofloxacin (100.00%), moxifloxacin (100.00%5), erythromycin (100.00%),
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pristinamycin(100.00%6),  quinupristin/dalfopristin ~ (100.00%6),  telithromycin  (100.00%),
linezolid (100.00%), vancomycin (100.00%), chlorampheni- col (100.00%), rifampicin
(100. OOV) trimethoprim/sulfamethoxazole (92.41%), ofloxacin (91.14%) %2 <FAlo] wj$-

=l Z4AS YEA oM tetracycline (70.88%), sparfloxacin (59.49%)¢] thaf A &= ®) L
A %‘f% 144*3% el Stk (Table 576).

PCR 7" % fragment analysis 7|2 o]&3sleo] ®2l¥ S zooepidemicusel T3+
165-23S rRNA intergenic space region (ISR)2] 54 2 SzP, cne HUA RS HAFSE 2
3 BeE ZE #5004 698 bpel ISR PCR product sizeZ #2784 glglon e 2
2l F7F SzP, cne MY QAAE 7HA A A= Aoz ERIEH A (Figure 477). 53] &8
5o 7|24 983 A4 7IHoer &8¥a e SzP products sized HHEFEAFolA =
1198 bp (n=3), 1154 bp (n=56), 1139 bp (n=14), 1118 bp (n=2), 1116 bp (n=4)7} #FZ= A

t}.

Smal As+ErE A ste] &89 79579 S zooepidemicus® PFGE €S #4243k
I BE dFoA 205 kb~1135 kb H A 7~1871¢] bandE YEIHAT 7979
oA 32709 M= tE PFGE H¥S &z & 4+ dder 32719 Z+ PFGE group<
15l A 107704 sdd dde w57 #FHYo 20060 U ASTE
Thoroughbred Zoll A WA F - AFAF casedl A 2] S. zooepidemicus T+ 9F 73t
o7 F43% PFGE patterngs YEW = 5= 25 A &dth Dendrogram= 0]%?}
el A 22 ¥ 7952 S. zooepidemicusel Fst4 FABRAS ZA3 AH 36% %
Moo A 570(S1, S2, S3, S4, S5 PFGE groupl & ‘%’—T.—E]O;lottl, 7} PFGE group%
42% 254 WHAolA 97l(a, b, ¢, d, e, f, g, h, )¢ subgroupl F5 A

A FA ol A 23 60F9 S. zooepidemicus®] ™3 PFGE &HEJ% =A% A} 28719
A Z & PFGE si€lo] ##glom 7 PFGE sz A 1A HAd 10744 &
At HHS U= 28T E 32 & 5 A} Dendrograms ©] &3 A FA Jol| A
213k S. zooepidemicus® FHAHA HFHAAAES B3 A3 35% FE5A WA 470(]1,
J2, J3, JA)°] PFGE groupo 2 &/ %om, Zt PFGE group 50% ‘&4 #9lelA 1470
G,k, L, myn o, p a1 5 t u,v,w? subgroupl® *HF5 At

FeA oA B3 19579 S zooepidemicus®] that PFGE #€1& 22413 Ay} 157]9
Az 2 PFGE #l"lo] ##=<Qow Dendrograms ©]-&3% ®aFo Fdstd a7
Z BA3 A3 40% FEA B 278(S1, JS2)¢) PFGE groupl.2 EHFHow, 7
PFGE group< 50% 454 ®HYolA 470(x, v, z, aa)e] subgroupl @ 5% ¢ thH(Figure .

PFGE 71H& o] &3 = S zooepidemicus 7% Ao ggtx EAS HA3

oA A patterne] #EHJARE A gl A

54 S YER A tH(Figure 8716).

=) = S. zooepidemicus®l| 2|3 AF217] A3 wrAo] o
A A gk A B Foold FYPEHE & wY A= F&5A &8 F
=

oZ: HO e B N

o
—1011 _]N
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Table 3. Details of samples used in this study

Specimen Jeiu Region Jangsu Total
Abortion fetus 1 1
Abortion mare 1 1

Vaginal discharge 82 148 230
Uterine washing 102 40 142
Total 186 188 374

Table 4. Isolation rate of S.zooepidemicus fromThoroughbred horses

) Region Total
Specimen Jeiu Jangsu
Abortion fetus 1/1 (100.00) 1/1 (100.00)
Abortion mare 1/1 (100.00) 1/1(100.00)
Vaginal discharge 16/82 (19.5) 4/148 (2.7) 20/230 (8.7)
Uterine washing 42/102 (41.76) 15/40 (37.5) 57/142 (40.14)
Total 60/186 (32.26) 19/188 (10.11) 79/374 (21.12)
M 1 2 3 4 h ) 1 8 9 10 1

600bp —» «— h20bp

500bp —

300bp —»
200bp —»

+— 235bp

Fig 4. PCR amplification of sodA-seel for identification of S. zooepidemicus. Lane M,
molecular size marker(100 bp DNA ladder, Elpis, Korea); Lane 1, S. equi isolates; Lane 2

to 11 : S. zooepidemicus isolates.
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Table 5. Biochemical characteristics of 79 S. zooepidemicus

Substrates 1_\]?'(%_) of Substrates 1_\]?'(%_) of
positive 1solates positive isolates
AMY 0(0.00) ADHI1 75(94.94)
APPA 79(100.00) BGAR 0(0.00)
LeuA 79(100.00) AGAL 0(0.00)
AlaA 79(100.00) URE 0(0.00)
dRIB 16(20.25) NAG 79(100.00)
NOVO 67(84.81) dMNE 79(100.00)
dRAF 0(0.00) SAC 72(91.14)
OPTO 79(100.00) BGAL 29(36.71)
PIPLC 0(0.00) AMAN 0(0.00)
CDEX 58(73.42) PyrA 0(0.00)
ProA 3(3.797) POLYB 56(70.89)
TyrA 79(100.00) dMAL 79(100.00)
ILATk 0(0.00) MBdG 70(88.61)
NC6.5 0(0.00) dTRE 0(0.00)
O129R 11(13.92) AGLU 79(100.00)
dXYL 0(0.00) PHOS 79(100.00)
AspA 0(0.00) BGUR 1(1.266)
BGURr 31(39.24) dGAL 79(100.00)
dSOR 13(16.46) BACI 53(67.09)
LAC 76(96.20) PUL 79(100.00)
dMAN 52(65.82) ADHZs 75(94.94)
SAL 71(89.87)
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Table 6. In vitro antimicrobial activities of 79 S. zooepidemicus isolated from

Thoroughbred horses

MIC (ug/ml)

Thoroughbred horses (Continued)

Antimicrobial S (%) I (%) R (%)
Range MIC50  MIC90

Benzylpenicillin -~ 0.06 - 2.0 0.06 0.06 79(100.00)  0(0.00) 0(0.00)
Amoxicillin 0.06 - 80 0.06 0.06 79(100.00)  0(0.00) 0(0.00)
Cefotaxime 0.06 - 4.0 0.06 0.06 79(100.00)  0(0.00) 0(0.00)
Ceftriaxone 0.06 - 4.0 0.06 0.06 79(100.00)  0(0.00) 0(0.00)
Imipenem 0.03 - 4.0 0.03 0.03 79(100.00)  0(0.00) 0(0.00)
Levofloxacin 05 - 80 1.0 2.0 79(100.00)  0(0.00) 0(0.00)
Moxifloxacin 0.25 - 4.0 0.25 0.25 79(100.00)  0(0.00) 0(0.00)
Ofloxacin 1.0 - 80 0.25 0.5 72(91.14)  5(6.33) 2(2.53)
Sparfloxacin 0.125 - 4.0 0.5 1.0 47(59.49)  29(36.71) 3(3.80)
Erythromycin ~ 0.25 - 1.0 0.25 0.25 79(100.00)  0(0.00) 0(0.00)
Pristinamycin 2.0 - 4.0 2.0 2.0 79(100.00)  0(0.00) 0(0.00)
SZE;?EE:/ 025 - 40 025 025 79100000  0(0.00)  0(0.00)

Table 6. In vitro antimicrobial activities of 79 S. zooepidemicus isolated from

MIC (pg/ml)

Antimicrobial S (%) I (%) R (%)
Range MIC50 MIC90

Telithromycin 025 - 40 025 025  79(100.00)  0(0.00) 0(0.00)
Linezolid 2.0 - 4.0 2.0 20  79(100.00)  0(0.00) 0(0.00)
Vacomycin 1.0 - 2.0 1.0 10 79(100.00)  0(0.00) 0(0.00)
Tetracycline 1.0 - 16.0 40 >16  9(1646)  13(1646)  53(70.83)
Chloramphenicol 2.0 - 32.0 40 40 79(100.00)  0(0.00) 0(0.00)
Rifampicin 025 - 40 025 025  79(100.00)  0(0.00) 0(0.00)
Trimethopri

rimethoprim/ o0 20608 0595 1.0/190 730241  6(7.59) 0(0.00)
Sulfamethoxazole
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Fig 5. PCR amplification of the ISR (165-23S rRNA intergenic spacer region) from S.

zooepidemicus. Lane M, molecular size marker (100 bp DNA ladder, Elpis, Korea); Lane
1 to 11 : S. zooepidemicus isolates.

1200bp
1000bp —>

Fig 6. PCR amplification of the SzP gene from S. zooepidemicus strains Lane M,

molecular size marker (100 bp DNA ladder, Bioneer, Korea); Lane 1 to 11 : S.
zooepidemicus 1solates.

1000bp —»
900bp —

906bp

Fig 7. PCR amplification of 906 bp fragments of cne gene from S. zooepidemicus. Lane
M, molecular size marker (100 bp ladder, Elpis ,Korea); Lane 1, S. zooepidemicus

1solated from aborted fetus; Lane 2, Negative control, Lane 3 to 11 : S. zooepidemicus
isolates.
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Fig. 8. Peak data of ISR fragment analysis. After fragment analysis, ISR peak data
were examined by using GeneMapper Ver. 4.0 software (Applied Biosystems, USA). All
79 strains showed a single amplicon with a size of approximately 698 bp.

5 1158bp

1080 1100 1120 1140 1160 180 1200 1N 1240 1280

. A 1116bp

" 1118bp

Fig. 9. Peak data of SzP fragment analysis. After fragment analysis, SzP peak data
were examined by using GeneMapper Ver. 4.0 software (Applied Biosystems, USA). S.
zooepidemicus strain with sizes of 1158 bp, 1116 bp, 1118 bp.
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Fig 10. PFGE patterns of Sma I digested genomic DNA of S equi and S.
zooepidemicus for reproducibility and stability test. Reproducible results were observed

because a similar pattern was shown for each same strains. Lane 1-3 : S. equi (ATCC
9528), Lane 4-6 S. zooepidemicus (ATCC 700400).

M1 23456 78910111213 M 1415161718 1920212223 242526 21 M

Fig 11. PFGE pattern of Sma I digested genomic DNA of S. zooepidemicus. Lane M :
Molecular DNA size marker (Xba I macrorestriction of Salmonella Braendrerup), Lane
1-14 : S. zooepidemicus isolated from Thoroughbred horse in Jangsu, Lane 15 : S.
zooepidemicus isolated from Abortion fetus, Lane 16 : S. zooepidemicus isolated from
Abortion mare, Lane 17-24 : S. zooepidemicus isolated from Thoroughbred horse in Jeju,
Lane 26 S. zooepidemicus (ATCC 700400), Lane 27 : S. equi (ATCC 9528).
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M 12 3 45 6 78 910111213 M 14 1516 17 18 1920 21 22 23 24 25 26 2] M

Fig 12. PFGE pattern of Sma I digested genomic DNA of S. zooepidemicus. Lane M :
Molecular DNA size marker (Xba I macrorestriction of Salmonella Braendrerup), Lane
1-27 : S. zooepidemicus isolated from Thoroughbred horse in Jeju.

M1 2 3 45 6 78 9 101112 M1314 1516 17 18 1920 21 22 23 2425 26 2T M

Fig 13. PFGE pattern of Sma I digested genomic DNA of S. zooepidemicus. Lane M :
Molecular DNA size marker (Xba I macrorestriction of Salmonella Braendrerup), Lane
1-27 . S. zooepidemicus isolated from Thoroughbred horse in Jeju.
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Fig 14. Dendrogram of 79 S. zooepidemicus isolated in Jeju and Jangsu
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region. The

dendrogram was constructed with InfoQuest software Ver. 45 (Bio-Rad) with 1%

optimization and 5% position tolerance by using the UPGMA algorithm with Dice

similarity coefficient. *: Dash line box : Abortion case.
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Fig 15. Dendrogram of 60 S. zooepidemicus isolated in Jeju region. The dendrogram
was constructed with InfoQuest software Ver. 45 (Bio-Rad) with 1% optimization and
5% position tolerance by using the UPGMA algorithm with Dice similarity coefficient.
x. Dash line box : Abortion case.
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Fig 16. Dendrogram of 19 S. zooepidemicus

1solated
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Jang-Su
Jang-Su
Jang-Su
Jang-Su
Jang-Su
Jang-Su
Jang-Su
Jang-Su

The

dendrogram was constructed with InfoQuest software Ver. 45 (Bio-Rad) with 1%

optimization and 5% position tolerance by using the UPGMA algorithm with Dice

similarity coefficient.
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(2) Escherichia colidl Wg &4 4 oy Jid
A7) Aol gAEE AAdT 105F¢  vaginal swabZYE  96F(91.4%) 2]
Escherichia coliZ 543 % O group serotype % verotoxing 23 u< 2 PCRS £3
A3t AtHZoetendal 5, 2006). 2 E 9659 E. colig 535 (55.2%)+= % 21714 O &
HPgo 2 FAEAA, 43F(44.8%)= 517HA F89 O &dH HAA &
PCR 71 & ©]&3}9] verotoxin 1 (VT 1)3} verotoxin 2 (VT 2)& 43 A3 96FF 1
TF7F VT 1 (130bp)ez2 sAHAG. &2¥ 9679 E. colidl st <A A5 S
(Bauer &, 1996)& %AFek A3} Ciprofloxacin (100%), Enrofloxacin (100%), Norfloxacin
(100%), Cefoxitin  (96.9%), Gentamicin (96.9%), Sulphamethoxazole (96.9%),
Nitrofurantoin (94.8%), Amikacin (93.8%), Nalidixic acid (92.7%), Tetracycline (90.6%)
59 ofAlel =2 TS eIt Table 779, Figure 17).
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Table 7. O serotypes of 96 E. coli isolates

O serotypes No. (%) of isolates
01 14 (14.6)
044 5 (5.2)
055 4 (4.2)
026 3 (3.1)
028ac 3 (3.1)
08 2 (2.1)
06 2 (2.1)
0114 2 (2.1)
018 2 (2.1)
0166 2 (2.1)
0153 2 (2.1)
020 2 (2.1)
025 2 (2.1)
0111 1 (1.1
0128 1 (1.1)
0125 1 (1.1)
0146 1 (1.1)
0142 1 (1.1
0158 1 (1.1)
0159 1 (1.1)
0148 1 (1.1)
NT 43 (44.8)
Total 96 (100)
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Table 8. Detection of verotoxin from 96 E. coli isolates

Results of PCR products

Toxins No. (%) of isolates
(bp)
Verotoxin 1 1 (1.1) 130
Verotoxin 2 0C0) 346

Lane 1 Lane 2 Lane 3

Fig 17. Gel electrophoresis of verotoxin 1 by PCR. Predicted 130 bp amplicons
observed from FE. coli suspected isolate. Lane M: molecular size marker (Bioneer,

Korea); Lane 1

: verotoxin 1 of E. coli;

Lane 2: verotoxin 2 of E. coli; Lane 3:

verotoxin 1 of FE. coli isolated from horse genital tract; Lane 4: negative control strain.
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Table 9. Antimicrobial susceptibility of 96 E. coli isolates isolated from Thoroughbred

horse genital tract

Antimicrobial drugs

No. (%) of susceptible

No. (%) of resistant

isolates isolates
Amikacin 90 (93.8) 6 (6.2)
Ampicillin 77 (80.2) 19 (19.8)
Amoxyecillin 81 (84.4) 15 (15.6)
Apramycin 17 (17.7) 79 (82.3)
Cephalothin 3 (3.1) 93 (96.9)
Cefoxitin 93 (96.9) 3 (3.1)
Ceftiofur 95 (98.9) 1 (1.1)
Ciprofloxacin 96 (100) 0 (0)
Clindamycin 85 (88.5) 11 (11.5)
Colistin sulphate 76 (79.2) 20 (20.8)
Enrofloxacin 96 (100) 0 (0)
Erythromycin 13 (13.5) 83 (86.5)
Gentamicin 93 (96.9) 3 (3.1)
Kanamycin 75 (78.1) 21 (21.9)
Mecillinam 36 (37.5) 60 (62.5)
Nitrofurantoin 90 (94.8) 6 (5.2)
Norfloxacin 96 (100) 0 (0)
Nalidixic acid 89 (92.7) 7 (7.3)
Neomycin 70 (72.9) 26 (27.1)
Ofloxacin 82 (85.4) 14 (14.6)
Spectinomycin 8 (8.3) 88 (91.7)
Streptomycin 10 (10.4) 86 (89.6)
Sulfonamides 29 (30.2) 67 (29.2)
Sulphamethoxazole 93 (96.9) 3 (3.1)
Tetracycline 87 (90.6) 9 (9.4)
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(3) Taylorella equigenitalisE 3 9% PCR gy /&

A2 7] Aol o Ax = AdT 65514 Equi-Vet uterine culture swabs ©]-83}o] |
A ANEE5H F8(Kamada 5, 1987)8 A3 AubdQl AldmjYdS S3ix« s+ &
g x skt 28y PCRE 53 15F:(1.5%)9 Tayiorella equigenitalisS 5733} T}
AF83F Primer 97|14 €2 Forward (CCATTAGAGGCTGTTAATCAATCGGGAAACC),
Reverse (GTGTCATTAAGGTGTGTATTTGGTCTGGTG)ZA4 PCR<2 1% denaturation
step at 95C for 3 min, 353](denaturation at 95°C for 1 min, annealing at 58°C for 1
min, and extention at 72°C for 30sec), 13] reaction at 72C for 10 mine| A S F33s}
ATt = oA Taylorella equigenitalis®] 3 4L d9A Aoz vg- F o3}
22 g9 ¢ B2 AEE Yoz AFE ASES Aot (Table 103} Figure 18).

Table 10. Comparison of culture and PCR for detection of Taylorella equigenitalis

from uterine swabs

) No. of Taylorella equigenitalis isolated
Detection Methods No. of samples

(%)
Culture 65 0 (0.0)
PCR 65 1 (1.5)
Total 65 1 (1.5)

_53_



LaneM Lanel Lane2 Lane3

450 bp

235 bp

Fig 18. Multiplex PCR amplication of Taviorella equigenitalis, Pseudomonas
aeruginosa and Streptococcus equi subsp. zooepidemicus (A). Lane M: molecular size
marker (Bioneer, Korea); Lane 1-2 : Streptococcus equi subsp. zooepidemicus (235
bp); Lane 3: Taylorella equigenitalis (450 bp) and Streptococcus equi subsp.
zooepidemicus. Single PCR amplication of Taylorella equigenitalis(B). Lane 1:
Taylorella equigenitalis; Lane 2. negative control.
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(4) MESH PES Tl AgH 9FFHE V53] FAdstax &9 CaslicksTs
= T3 A 48 L dAeHde BA A

Atk 6579 AguiHte] AlEZsA HAHAsbury &, 1986)& A A|gh
02712 Add T2 49T<75.:%)011, SET9 F7t 2-574Q FEE 9%
Ty 571 o]l A d4FS Holv w2 Zh7F 77(108%)9F 97 (13.9%)F 2 EFGE

T3 S FEHE HAHHembery &, 20058 23 Caslicks Al sh#] &2 H(21HF A
Caslicke A3 g o} B9k & t}A] Caslicks 3 4$-(2F B), 28] 3L Caslicke A3 3l
ou #u & Caslick®s vlZ &b & wn] ¥ Caslicks 3 A9-(2% O 44 115
(16.9%), 365(55.3%), 18F(27.7%) . ©] & Agulute]l AxZstd HALE AAjgh Az
Caslicks AldstA] &2 H(AF A B4, 5% 95 A 95 44 8
17(1.6%), 257(3.1%)% 3L Caslicks stdolgte Al H1F B O A, T5%
A5, Ak Aol Z7F 417(63.1%), 657(9.2%), 757(10.8%)=2 =33} T} 651:4 ko]

ApE W AT BE W AESA A dagye] AAS XA Ay AA 665 = 46
F(70.8%)0ll A1 Alto] = At AlESHA Al A A AEoA ST 7t 50
oS Kol dA5o] A T Al MEAA TFTo F7F 250 FEE A5S H
ol We 7+7h 9%(138%)¢F 7F(10.8%)Z 15 7tzre] AAEL 257(222%)¢F 3T
(42.9%) % w5 kot AETA HAfol A AA AEoA ST F7F 0-270Q0 A
ol W& 495 (75.4%) 2 AN &L 425(85.7%) 2 Vet AdD 6552 A wta] nujAd 2
W M EZEH HALg: AR A¥ AdE] FEekA] R 22 A 3F(214%), T E ¢
T 47(286%), A 9T 7T7(B0%)E e wbd, Wolx(E Akt T g 42F
(89.3%), 5% 9T 3F(64%), M3 AF 2F(43%) 2A FHEA &> T Fe F
2 A dFs B 2l A

A T2 Az Arg 45 Bt 1
fex]
=

Hule] A 45(100%) =5 e A e (Table 11712, Figure 19).
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Table 11. Relationship with vulvar status and cytology status in 65 Thoroughbred
mares

(6]
Vulvar status Cytology status (%)

Moderate Severe No. of mares (%)
groups Normal . . . .
inflammation inflammation
A 8 (12.3) 1 (1.6) 2 (3.1 11 (16.9)
B 30 (46.2) 3 (4.6) 3 (4.6) 36 (565.3)
C 11 (16.9) 3 (4.6) 4 (6.2) 18 (27.7)
Total 49 (75.4) 7 (10.8) 9 (13.9) 65 (100)

* 1 A, not previous Caslick-operated and at present no indication; B, previously
Caslick-operated and resutured after the last parturition; C, previously Caslick—operated

and not resutured after the last parturition, but resutured after mating at the stud
farm.

Table 12. Relationship between cytological findings and mare status

. No. of barren No. of foaling No. of maiden
Cytology status
mares (%) mares (%) mares (%)
Normal 3 (21.4) 42 (89.3) 4 (100)
Moderate inflammation 4 (28.6) 3 (6.4) 0 (0.0)
Severe inflammation 7 (50.0) 2 (4.3) 0 (0.0)
Total 14 (100) 47 (100) 4 (100)

* . Normal<2 neutrophils; Moderate inflammation, 2-5 neutrophils; Severe inflammation,
>5 neutrophils.
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Fig 19. Microscopic photographs of a cytology obtained from the  endometrium. < 2
neutrophils, mild inflammation (left), 2-5 neutrophils, moderate inflammation (middle),
and > 5 neutrophils, severe inflammation (right). Diff-Quick stain method. A, B and C,
x400.

(B5) N(HF=EY AA7ZA3 A EHVY 4 ¢ Iy H o3y A

(7h) EHV-1, EHV-4¢ EHV-38 %59 & PCR &9 /N

oAl fatolyd A A3 5 HAFE fFEst= vlelgl2F 2 dyl Equine
Herpes VirusZ A1&8HA4 1ad 4= 9= PCRES /Musl 3 AA2 Jabo g3t}
PCRS  $3%  Primerd A9 e EHV-1(F-TCTACCCCTACGACTACTTC,

R-ACGCTGTCGATGTCGTAAAACCTGAGAG),
EHV-4(F-TCTATTGAGTTTGCTATGCT, R-TCCTGGTTGTTATTGGGTAT)e] H,
PCRE 94T 4% ®Fg % 94T 30%, 60°C 30%, 221 72T 9229 w8 403 v &
g & 72ColA 1023 ®EEETh. gl EHV-3el Widk Primer €71449&
F-GCGCTCTCTCGGVVTTGCCAG, R-GCGTCTCGAAAAGCGAGAGEA PCRE 95T
108 ¥+8 % 95T 60%, 60C 60%, 22la 72T 60%9 wh&S 403] whE a3 5 7
2T A 1023 whgatdnh At 6579 A WEEH 379 JHo2RY FE3 DNA
& AM&38le] PCRS S3 EHVE 43 Ay 5% B5x] gttt 28y e Ao
oA EHV-4= 79 EgR a7l gloy EHV-12 oF 13% A== Egrud b glo] @
of AAAd Ao w9 FLFoT FF o] BE AEE o A4S A Fo|r}. Ed
EHV-3& oA AFS5<e oA 2 ®Baud 2ol 9o} Fujola ARE #otuto)
B9 AT A Aol d3s] EHV-3ol thgh AL A7} o] Fojxfof & Zolth



"

o AFFA o Folx Y ALY FE Tle )
(1) 2ol &8 B-hemolytic E. coli®l Z&7]/A 2L F2HETH EA

034F¢] wERE 233 A 8E MacConkey agarol A pink* colony €3] blood
agar “JollA 24 sQlston, Vitek 2 system, GN cardE ©l&3to] HF &4
t}. 18] Rapigen Cat. No. RDN_1101, Pathogenic E. coli detection kitE A}-&3}o] H
A& AFskA

HAETHO R 2259 B-hemolytic E. coli (2.36%)7F ®2l=H A=l ol = A, &, 2o o
A v w2 ZeEo] #EHdY. aea ¥AAd 55 &% 23 EHEC + ETEC
7F 12 F(5455%), ETEC7F 65(27.27%), EHEC7} 15(4.55%), WAool §l= Aol 35
(13.64%) = SN = ATh =g -3 dolA ¥ = Aol 45 Al o
o HolARE & Aol e &EA AT ofAl AL HuA =2 Aow 1

ZE ek

& Aol

Hol A RE fgiel tF detd B4 AFe Agoms mole AUt
) nRe B oo

AAF R 2 RY FEd o7t
79 7HE 9] = A . E

g Y E coli7b A AALe A FE]Eo] A hda oA o] At
Aoz Az et (Figure 20).

rr e

x0, oft
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. ) Farm | Breed | Years | Region |Pathogenesis
| " H TB | 2007 | Jeju ET+EH | Mare
H TB 2007 Jeju ET+EH | Mare
H JNH | 2009 Jeju ET+EH | Mare
| H JNH | 2009 Jeju ET+EH | Mare
Rl G JNH | 2009 Jeju ET+EH | Mare
"l G JNH | 2009 Jeju ET+EH Foal
B MH 2008 Jeju ET+EH Foal
B TB 2008 Jeju ET+EH Foal
B TB 2008 Jeju ET+EH Foal
[ \ F TB 2009 Jeju ET+EH | Mare
\ F TB 2009 Jeju ET+EH Foal
_|: A TB 2006 Jeju ET Mare
[ |l A TB | 2009 | Jeju ET Mare
1] E TB | 2009 | Jeju ET Mare
| D TB 2008 Jeju ET Mare
D TB 2007 Jeju ET Mare
I TB 2007 Jeju ET+EH | Mare
G TB 2008 Jeju ET Mare
l C | JNH | 2008 | Jeju None Mare
C TB 2009 Jeju None Mare
\ C TB 2009 Jeju None Mare
I I TB | 2009 | Jeju ET Mare

Fig 20. Dendrogram of 22 B-hemolytic E. coli isolated in Jeju region.
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(2) Fol X ZHE C(Clostridium perfringens 4 8% A4 2 oy

wolx] A & F Q3 AW F sturt AdAfolt). wolx] At o= wWolx
A A Ab(fola heat diarrhea) : THF-E9] WolxE= AE 614U H Alo] (B4 99 &)
b, G e osk MHA ¢ B o HFH A AL

AL ¢ Bl 59l Strongyloides westeri® 7+ 7]

o~

o =2 dAAes SASR sk A9A HdeomA Wopxo] AN FEde Sl v
8% AT Zokelth # w2 Akl AdSAG I AFel EAEH, A AdTom
g A AR 2EHA Y, e, AL Fol, gz Aola Wal VAT B
of AdE Tl W 7F Tz <l AW AlEFol SHEHWE Aol 5428 Artst
= 2 e AsAs fEstel AArE yEhdt(Figure 20). C difficilest &5 284
C. perfringens= A¢stil= 2 o= QI3 Aol FU2 o dukstd AHA <
=2 Aol Clostridiumol F& EAs7] witolth & Ay =l & AEA A
AT ol 2RE AR AARel w2 HARE (19 T0%)e Bl HAAE AR

A3} Clostridium perfringens type AZ A3 & XA (lostridium perfringens
toxin a, B, B2, e, enterotoxin®] Ao thdk PCR A7 (Herholz 5, 1999 A H 3t
Ao} (Table 13) ELISA #HAIZ E 79 545 FHOZHE e Aol {83 o=
AL Qo] 7 o] oF AAF B Al ELISA I 7HS AHE Aol

FAE Ao e AT HAF A3 Doxyclin, Spectinomycin, Lincomycin
5ol Aol AE AR YERsk i, Amoxicilling Ampicillin, Apramycin, Cetlofur,
Collistine,  Enrofloxacin,  Erythromycin,  Fluorfonlcol, Gentamicin, Kanamycin,
Oxytetracycline, Penicillin, Sulfathathlazine, Tiamulin, Tylosin ¢ &t Ao tsiA+=
WA GAS JeERUSITE B Ho] HAd Y2 olulk R He] AHES A A s A

AbEdo]l el & wolxo] IHE Aow FAS vt ol¢f

b g s el A EE AFS 7 7o BEE AEsd oy ol
ol ko] A A Folo r)H Ao AztArt w3 Clostridium AAF F4S
ol I EW UdA Al miE3 54 Fo]l T o 2 A <

Al #A7)s ko] oF Fhet.

_60_



2 wo] dAl g™ A st & 3AAA(FEF penicillin) ¥ Banamine(39 =4 &
I ) Fo, FAHA o A=t agdY. B AFE S8 4L 4 ek o
Al o] AAE 2 AR aEle] tigk st A HOoEA - F8&% AoE AsETh
Table 13. Specific oligonucleotide primers for PCR amplification of the genes for C.

perfringens toxins

Toxin/gene Oligonucleotide sequence Prod.uc Annealin
ts size g temp
(bp) (C)
5'-AAGATTTGTAAGGCGCTT-3' L170 46
a/cpa 5'-ATTTCCTGAAATCCACTA-3’ ’
5'-AGGAGGTTTTTTTATGAAG-3’ 1030 29
B/cpa 5-TCTAAATAGCTGTTACTTTGTG-3’ ’
B2/cpbh2 5'-GAAAGGTAATGGAGAATTATCTTAATGC-3' 570 48
5'-GCAGAATCAGGATTTTGACCATATACC-3'
e/etx 5'-AAGTTTAGCAATCGCATC-3' 960 46
5-TATTCCTGGTGCCTTAAT-3’
Enterotoxin/cpe | 5'-TAACAATTTAAATCCAATGG-3’ 930 46
5'-ATTGAATAAGGGTAATTTCC-3’

Fig 21. Postmortem finding in small intestine after C. perfringens.
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Discoloration Membrane pale Head press

Fig 21. Clinical symptoms of neonatal isoerythrolysis in foals.

A2 4455 2579 WolA|7F H& &5 E Ay S7h HE T FA4E TdE)
o] golsl 1l gAze x5 HASE & Jaundice foal agglutination FAAF 2 T oA =<
3t xFad A 23Fo & & A (blood groups) HAAHCho %, 2002; Stormont %, 1964)
=
= =

il
o

s of g A 3}skx] ) Jaundice foal agglutination, & <43 (Blood groups) AA} A=
o5y ‘jr(Table 14715, Figure 22723).

Table 14. Hematology and serum chemistry of a foal with NI

[tem Affected foal Reference values (ISIS)

White blood cells (x10%/u /) 41.41 5.4014.30
Red blood cells (x10%u ¢) 1.49 6.80712.90
Packed cell volume (% ) 6.5 32.0753.0
Hemoglobin (g/dL) 5.1 11.0719.0
Mean corpuscular volume (fl) 43.3 37.0758.0
Mean corpuscular hemoglobin (pg) 34.19 12.30719.90
Neutrophils (x 10%/u ¢) 35.02 2.2678.50
Monocytes (x10%/u2) 1.49 0.1071.00
Sodium (mEq/L) 132 1267146
Potassium (mg/dL) 5.4 2575.2
Creatinine kinase (U/L) 720 1207470
Glucose (mg/dL) 122 657110
Aspartate aminotransferase (U/L) 984 1757340
Total bilirubin (mg/dL) 95 05723
Gamma glutamyltransferase (U/L) 42 5724
Total protein (g/dL) 4.7 5.778.0
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Jaundice foal agglutination 7AF A3} Ewpe] 7 A Ao wpel xrpdAe] £9A
E7F g 2A 9, 10 2~1: 8 A&7t A= Awke] doo] Sl () 1t 1601 4 3l
A3t ol o] zup gl clote AWEHA FA(F-)dkar At

Fig 22. Results of neonatal isoerythrolysis by using Jaundice foal agglutination.

Table 15. Blood type and predictable antibodies in this study

Red cell types Predictable antibody in mare
Sire 1-1 Aaf, Ca, Dcgm/dk, Qb -
Sire 1-2 Aaf, Ca, Dcegmn/dk, Qb/c -
Dam Aaf, Ca, Dcegmn/dk, Qc Qb
Foal 1 Aaf, Ca, Decgmn/dk, Qb/c -
Sire 2-1 Aaf, Ca, Dcegmn/dk, Qb/c -
Sire 2-2 Aaf, Ca, Dcgm/dk, Qb -
Dam Aaf, Ca, Ddk, Qb Dc, Dg, Dm
Foal 2 Aaf, Ca, Dcgm/dk, Qb -

Fig 23. Postmortem findings in neonatal isoerythrolysis.
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¥ Sl A waE Aolzolth ¥ we muje] upg Ruvke] AP Aol
2 ¥ ol sy Wi FF Sl W AN bl AT PAE BFste]l Fol

A 7F Bold § HAAE = AE Higsted A 7 ® Ao =2 AzbE
(4) Streptococcus equi subsp. equid FAH EA L FAFFAH FA

Streptococcus equi subsp. equi(S. equi)

= oA F
dddtol, === 543 4 W 324 =

2 4% 5%7) AWe dodle
[}
=

o7& Aol A (metastatic

strangles) .2 4E 3 FFTS o7 AMto]tH(Timoney, 1993, 2007, Timoney %,
1997).

g g, 434 Fd, 54, AAsAH HF AFY, A2, ARE Fe
T st 2 e Am H o wof Ao AFAe] eV W AYa g
3 & gAAe} AYAAFE Tt S oequiel A JHE o] &3 Aty 54
AT SRR A Al digh A E Aol gaAQl o 2 X 85E 98 244

o~
-

2 AFolAE 2 A9 dAAYA 8F9 S equidl thal kAR S 2ANS A
3}, Sparfloxacin® TetracyclinesS A9jdt XE kA (benzylpenicillin, amoxicillin,
cefotaxime, ceftriaxone, Imipenem, levofloxacin, moxifloxacin, erythromycin,
pristinamycin, quinupristin/dalfopristin, telithromycin, linezolid, vacomycin,
chloramphenicol, rifampicin, trimethoprim/sulfamethoxazole, ofloxacin)®l *< A4S
el en, PEGES MLST 71¥& o] 43 #x938t4 54& ZAHTenover 5, 1995)
& Ay Fg F BT sd3 digle] BEEo fHstHor FAdd AdA A o A
o] MAE I Y= HAow HAHAFHUHFigure 24726). 2 Ao ¥ A= FF T AL
gl Aggowm wopxle] AL & el A 7o Ao w JdHrh
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500bp —

200bp —

Fig 24. PCR amplification of sodA-seel for identification of S. equi Lane M,
molecularsizemarker(100bpDNAladder, Takara,Japan); Lane 1 to & S. equi isolates;
Lane9: S zooepidemicus isolates, Lanel0:ATCC700400 S. zooepidemicus.

Fig 25. PFGE pattern of Smal digested genomic DNA of S. equi. Lane M: Molecular
DNA size marker(Xbal macrorestriction of Salmonella Braendrerup), Lanel-8: S. equi
1solated from Thoroughbred horse in Jeju.
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at 6 Jeju horse raiding farm, novel sequence types(ST) and clonal complex, region,

farm, years are also represented in the dendrogram. The dendrogram was produced by

using Dice coefficients and an unweighted pair group method using arithmetic

averages(UPGMA).

line represents the previously known alleles

interrupted

The

(arcC:1; nrdE:3; tdk:17).
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Products size (bp)
437
186

Oligonucleotide sequence
5 -TGGTAGGTGCTTCATTGGCT-3’
5" -GCGGCACAAGAACACTTCTG-3'
5 -CCTGAGACACTGAGTCGCGT-3’
5-CCTGATGCCACATGGAATGA-3’
—_ 69 —_

RT-PCR
Nested PCR

Table 16. Specific oligonucleotide primers for PCR amplification of the EVA




Table 17. The reaction condition of PCR amplification of the EVA

PCR condition
Pre—denaturation | Denaturation | Annealing Extension Elongation
Time/Temp 94°C, 15min 947C, 4bsec | 55, 45sec | 727C, Imin | 727C, 10min
Cycle 1 35 1

2 s&v IAAAF 71H FHY
(1) A A (Microsatellite DNA) 4 718 A ¥

ol A AAAE D HAAERIE 98 ISAG microsatellite markerA oA W FFEIE
24 (Kwon¥} Cho, 2009)3}3tt. PCR2 95C 10% ®¥Hg % 95T 30%, 60C 30%, 131
72C 60%9] W& 303 WHE e § 72Ce A 60%3F wkEEkdth. 1@lal LEX33,
TKY279, TKY287, TKY297, TKY3212 56Ce°l|A annealingS 33ttt g8 2edlF 6

FE ¥33 ki EF9 2055 e =Z 22719 ISAG microsatellite markerE 24
T A ARADA £ Sl B12 EEGAD ARAT g S 0
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Table

18. The primer sequences of the microsatellite loci used in this study

Loci

Primer sequence (5—3’)

AHT4 [(FAM)-AACCGCCTGAGCAAGGAAGT, GCTCCCAGAGAGTTTACCCT

AHTS5 [(JOE)-ACGGACACATCCCTGCCTGC, GCAGGCTAAGGGGGCTCAGC

ASB2 [(JOE)-CCACTAAGTGTCGTTTCAGAAGG, CACAACTGAGTTCTCTGATAGG
ASB17 [(NED)-GAGGGCGGTACCTTTGTACC, ACCAGTCAGGATCTCCACCG

ASB23 [(VIC)-GCAAGGATGAAGAGGGCAGC, CTGGTGGGTTAGATGAGAAGTC

CA425 [(NED)-AGCTGCCTCGTTAATTCA, CTCATGTCCGCTTGTCTC

HMS1 [(PET)-CATCACTCTTCATGTCTGCTTGG, TTGACATAAATGCTTATCCTATGGC
HMS2 [(TAM)-CTTGCAGTCGAATGTGTATTAAAT, ACGGTGGCAACTGCCAAGGAAG
HMS3 [(TAM)-CCAACTCTTTGTCACATAACAAGA, CCATCCTCACTTTTTCACTTTGTT
HMS6 [(JOE)-GAAGCTGCCAGTATTCAACCATTG, CTCCATCTTGTGAAGTGTAACTCA
HMS7 [(FAM)-CAGGAAACTCATGTTGATACCATC, TGTTGTTGAAACATACCTTGACTGT
HTG4 [(FAM)-CTATCTCAGTCTTGATTGCAGGAC, CTCCCTCCCTCCCTCTGTTCTC
HTG6 [(JOE)-GAAGCTGCCAGTATTCAACCATTG, CTCCATCTTGTGAAGTGTAACTCA
HTG7 [(TAM)-CCTGAAGCAGAACATCCCTCCTTG, ATAAAGTGTCTGGGCAGAGCTGCT
HTG10 [(TAM)-CAATTCCCGCCCCACCCCCGGCA, TTTTTATTCTGATCTGTCACATTT
LEX3 [(PET)-ACACTCTAACCAGTGCTGAGACT, GAAGGAAAAAAAGGAGGAAGAC
LEX33 [(HEX)-TTTAATCAAAGGATTCAGTTG, GGGACACTTTCTTTACTTTC

TKY279 (FAM)-GCCACTCCGGTAACAAAATC, AATGAATGAGACTTGAACCC

TKY287 (FAM) ~ATCAGAGAACACCAAGAAGG, TCTCTGCTATAGGTAAGGTC

TKY297 ((HEX)-GTCTTTTTGTGCCTCTGGTG, TCAGGGGACAGTGGCAGCAG

TKY321 [((HEX)-TAGTGTATCCGTCAGAGTTCAAAG, GCAAGGAAGTCAGACTCCTGGA

VHL20

(FAM)-CAAGTCCTCTTACTTGAAGACTAG, AACTCAGGGAGAATCTTCCTCAG
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Table 19. Number of allele and allele distribution of microsatellite DNA polymorphisms

in 20 horse breeds

No. of

all horse

of

Allele

Allele of non-TB

Allele of TB

Locus

allele

breeds

O 0 X0I~-0~-10 OO O O F0D~-00 O -0 D~ 0~
e SHE %
059"~ . ¥ s O o a o

ZEL Sy PeC0 5 Z7Cxddgg

KMMM,,MLOWNﬁMﬁMMNOPNMN
s e g ARSE LS (220 S 5o
LKLGLQLJMLLLLMKHLMNLLL

sy co BCSRNE NN N I N < NS V2 & V< N N O VUL P2 e
S! R R! S

n 2850 T Pen

03P mxftc L COFoMaLa

O - - Na @ - . Oa S - Na Oa PN

LNﬁ,&,NMQ,O S Z galiAceoNe)

) c s Z 50 L0 oS 2SSy oy
KMNM,L,.J,MLP CZ = ,MM ,O, ,NMN
.J,L,M,KK,I,K,K,N,MM,M.J,N,L,L,MNO,M,L,M,
IHKaKaGa.JaGa.Ja.JHMaLaLaLaIaM KaHaLaMaNaLaIaLa

an [T SIS o U VS R Y G <[ GO Y VR o
=

OQW o n O
Z0 Ao O S~ O CgzZ

©0=7%4C,; S0 F [ CgECzEidd

LKK%LNLKMELMLNKLMMMMLL

Ha.JaBaGIa.JaI;.JaI;MLK;G;K;I;H;L;.J;K;L;I;I

o EX&EN o
IO SRR AN OSSO Ay RNNN MK
= = SN NGEU U sl sl asl®
el = =
CCALC<LCOLD LI T T T T OT oA BHBEHEHBEE>

145

145

143

30

Total

* Alphabetical allele codes for all loci are identical to the assignment on 2005/2006

ISAG horse comparison test.
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Table 20. Oligonucleotide primers used in present study

Gene Amplification Primer Sequence (5'-3")
F1 CCGCTCATGCTGCTGCTCTACTGG
DRDA4 PCR & VNTR R1 TGCGCTCCCGGCCGGTGATCTT
Sequence cycling F2 CTCATGCTGCTGCTCTAC
R2 GGTGATCTTGGCGCGCCT
PCR F3 TATGGCGTCTCTGAGCCAGCTGA
DRD3 R3 CAAAGCCTTCCTCAAGATCCTGTC
Sequence cycling F4 CTGAGCCAGCTGAG
R4 TCCGCAAAGCCTTCCT
PCR F5 ATGGATATTCTTTGTGAAGAAAACAC
HTR2A R5 AATGAAAAGGTTAGCTGTGTGTGA

F6 TTTGTGAAGAAAACAC

Sequence cycling e AAAATCAACACAGTG

DRD4 #3%t9] SNPE ®A43 Ay 143F9 & F 15%Fo1A -147971¢9 C — T
substitution®} -2929971¢] A — G substitution SNP7} #Z-5 it} (Table 21). C — T
substitution®] 7§ SNP7} 75dA #ZHA=d 77 F 5571 vtE A2 A 9 FAL &

of o9& YukA o7 A} 7AS 7 Ao g HrbE e, A — G substitutiono] ¥
ZE 8% F 2579 Zo] dntdgo® Ay VHS M= Ao® HUMEAT sHA R C
—- T, A — G SubstltutloHO] #FZE F e SNP EF7F FAd #EE AAE i
(Figure 27728). DRD4 A #Fe] SNPe} Ze] 71d e AA#AAE H sk Momozawa 59
Azo] M2 C — T substitution®] 29 @e] 7|7 {Fo4Q AA#A7 HFHA
Fokthar Bastl oy A — G substitution® 4% SNP7F #2E Ao A SNP7} #3
HA &2 JRAe Bl 2o 714 AwTF vaA =4 dEEJeH AAMN AR L
A e Aog #AHJITL Biagh vf vk & AFrolA = dAAA Ee 7
AP A gol 71EY A9 @ HlalE ol gAIWE SNP7F #EE )
A7F Ak o ® Alvbg 71AE VHA= AR FA o AN Xo|7f #EH . shx| Rk
Momozawa ¢ A oA %= DRD4 7 xe] SNPo| wp& 2ol 7] o] thak g Hrpr}
oE Zom Husgoy & A+ A= dF JfAClA SNP7F Tjrﬂiloixl‘ﬂ <
T 71dS 7R g Al A SNP7E HEE A skt @5 DRD4 #32ke] SNP
o e 71Hte] FAAAE Hu EAst] Uil &2 A A Y Al WA A

A4S Ba Ahtbe we wAsE FUoR §8% o Amdt

ol
A
juv)

(T rsﬂ
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Table 21.

SNPs of the equine DRD4 gene

SNPs

No. of sample

C — T substitution
A — G substitution

26, 33, 40, 50, 80, 88, 108
1, 13, 30, 44, 57, 66, 100, 139

30 GGG GGl
44 GGG GG
26 GGG GG
33 GGG GG
GGG
GGG

G GH G GGGG] G|

G GH G GGGG G|

G| GHB G GGGG Gl Gi Gl

G GH G GGGG G| Gi Gl
GH G GGGG G G G
GHE G GGGG

GG
GG
GG

GG
GG
GG

160
160
160
160
160
160

G
G
G
G

Consensus CCCGGGCCCT CCGGCCCTCG ACGCCACCGC GCTCCGGGGC CCGCTGCCCC CCGACGCCAT CCCGCCCCCT GGGCCACAGC

Consewalmn

sy (0GGE00CT CCGBCCCTCE ACGCCACCGC GOTCRGGEEC CCGUTGROE CCEACGCTAT CCCGCEECCT GOGCCACAGC

Fig 27. Multiple alignment of the equine DRD4 gene. The identified SNP on -147

genomic position (C — T substitution).

9 GG
5 GG
6 GG
7 GG
8 GG
9 GG
1

13 G

30 G

44 G|

26 G

33 G

40 G

50 G G G

OO000 00006
OO000 00006

[7]

OOOO0O00O0O000O00 00
)

mmmmmmmmmmmmm
OOOOOOOOOOGOO
mmmmmmmmnnmmm
OOOOOGOOQQGC}C}

G 0

[Ala]
OOO000OO0 00000

G
G
G
G
G
G
G
G
G
G
G
G
G
G

320
320
320
320
320
320
320
320
320
320
320
320
320
320

Consensus GCAACCCAGC TCCCCAGTGT CACCCCGGCC TCCGACGCCA CCCCGCCCCC CAACGCCACC GCACCCCCTG ACGCCACCCC

777777

°°"se~a*'°g|\|HIHIHHHHIH LU CLCEULLL LEILUE IR TLLE TLLIELLL (IR LTI
GCAACCCAGC TECCCAGTCT CACCCCGOCC TCCCACGGCA CCOCGCCCCE CACGCCACE GEACCCCCTC ACSCCACECC

D0kis

Fig 28. Multiple alignment of the equine DRD4 gene. The identified SNP on -292

genomic position (A — G substitution).
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DRD3 f%12te] SNPE #4138 Ay 5079 & 5 22594 55 G — C, 89 T — C,
-92 T — A, -1030 G — C, -1039 C — A, -1055 A — G substitution®] 671¢] SNP 7}
dEHAe™ 55 G — C 2% (n=1), -89 T — C 2% (n=1), 92 T — A 22% (n=11),
-1030 G — C 2% (n=1), 1039 C — A 2% (n=2), -1055 A — G 18% (n=9)¢] W E=Z
e Ak AAF ##3E SNPF -92 T — A9 -1055 A — G 7} 7F% Blug =2

.

=
ul
A RS BAY £ Ao e AR L2 714S A AR T
&
=]
o

w2
$lo] ¥ o] DRD3 frxdzke] SNPe} o] 713 dazbe] feojide] gl Aol v
3tS gols 4= At} &3 Phylogenetic trees #A8] 2 A3 SNP7F #zE A ¢

groupE.th SNP7} #2249 21F 5 1157F Alu 71dS 7HA ™ 10577F &3 712& 7}
A= Aoz BEAFE oYy 1000382 Bootrap 23 EAA< 2

webA DRD3 #3144 §5 o] 714 2 47 A
Fe Ao WUHAW, FF S FEA U B FEE Yo AL #44
= stol A8 9 SEURA FAFE 7149 B wpASHE

o &% Wyo t}.
HTR2A A2l SNPE 4% A7 507 & 5 30F DA 2009 717F @2 =5
B 9 SNP7F ##Z =T} ojegt AE nigtox o] HTR2A A9 45 @
A7IAE Wolg T3 T 7d FAd e FAEE markerdl AR ddrEt shA W
By A7 <ES vl" o & Phylogenetic treeE #2413 A3} Eojd oz 7MY Ho]
7 #EHA & 207 T 127(60%)7F w3 714S THAH, 85F(40%)E A 71 E &
7R E Aom BAHQTE dA7|E Wo]l §l= group WelAl 10003 ¢ Bootrap 23
ol &= Aot #AFEHJ oW @VIMEe Hort EFE et AES JHAE A
o] 2 Ao® HddAn. A oo FH4 Wolrk #EE 307 24709 groupel thHgh
ol 71d 9 AR FABAE FA AR HA 0F F 2o EE A e
57(16.6%) ol om Al 7|AS 7HX & T2 F 257(83.7%)= 1,0008] ¢ bootrapZ
A

9 el 4E a4 54 99 97149 el (SNP) 2Aje

E fadole] MANES whE mm BHol $E¥ AOE AU FAWIl Be )
AA5E Ahte AL AAE 4FL Bolt AOR RAH0] FF F8% i) S§
o] 7hisstelet Wk,
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Equitainer (Hamilton Research, MA, USA)°l
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Fig 30. Procedures of semen collection.
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Fig 31. Spermatozoa analysis using CASA (Minitube, De). spermatozoa (below, left)
spermatozoa in CASA (below, Right; green color sperm are live and motile, yellow.

(H) B4 34 % T4 ¢439

ool &)X Mo glycose, non—fact dry milk solids % amikacin sulfate® -3k skim
milk buffer(Chino, CA, USA)S A&ttt A=Al sZo+= glycerol, egg yolk,
non-fact dry milk solids, glucose, lactose, sodium citrate dihydrate, potassium citrate
monohydrate % ticarcilin disodium®| ¥-+%¥ egg yolk extender(MFR5, Chino, CA,
USA) T+ skim milk, lactose, glucose, equex STM, sodium citrate dihydrate, disodium
EDTA, sodium bicarbonate, glycerol % ticarcilin disodiume] 3% skim milk
extender(LE, Chino, CA, USA)S A& 54 ue} o] 8313 ).

(th) AR A8 dA e & Total motile (TM)3 Progressive motile (PM) ZA}

sl A%t NS 5TolA 2tz 1A 4A s Rast & @ gxle] WAAR I Al
& Total motile (TM)¥} Progressive motile (PM)<S =43, 54 31X 90 we

_81_



AR TMI PMo| v x= 32 AEs 7] 989 LE 9 MFR5 3Aae 7t

= =]

TA-
z} o] g3le] AxE FAs AT TM 2 PMS sperm vision 3.5(minitube, 5 Y)E o] &3}

1
Z}
e;

o]
o},

S

A

() A9 542

1=} 3] A

S
qJA ==
n

P )
>,
o
>
L oo
ot
X,
2

(@] mlo
N
ot
e
ol
ol
;JC_}U
=
f
iR
i)
o
rlo
(2
Y
a1
(@)
a
o,
z
_YE
ac]
é
o&

Pg—g_ ] o

N
N
f
al

% 0.5 mL Z:E.ET(FHK Japan)oﬂ
S A Aol A5 th(Figure 32). 52

Sealing Cooling
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(E—EEHHJ (10-12min)

Storage Freezing Pre-freezing

{10min) (40min)

Fig 32. Procedure for semen freezing.
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(2) 2%

ECEERTERE R L

Aol ARS i, v xg 3 CSUA Jdede of&ste] AFH A3, ofgtFo #
oA 2% 40-50 ml, M1 %24 50-60 ml, CSUA| 50-60 miA & Hlate] 21gA
= & de AFHT HAFo] Furh AFEol o] R o] A AT
H e ds &8s WHol aaHon. 2o AAFTHFAl 13 ARg el 30-150 mlo]
A gk W-RE o] FAEFE 20 ml, sA-§3 A FUEFE 2 ml AEE AAF
o kel AFFHAE Lwe] Aol FoHTh AFFAHA F 200x10°-400x10°7] 9]
A7 FHHEWE ANES AR FAT F dARE FAF AL 25x10°-100x10°7 9
AAE FYsFL doH(Palmeret Magistrini, 1992; Vidament 5, 1997; Woods %, 2000).

(4) FA=F =L Total motile (TM)F Progressive motile (PM) &3

T 27 77 384 AFe A x4 @ TMI PM2 Table 229F 2t} al
o] AHolako Wit 1383mlol L, olHES Hit 565mlol Ut AAFE nEpEd

175%10%/mlZ A ol o] o 86x10%mlell H]ste] @k}, H TM PM% RTA
| FiF 759% 9D 584%, ol@ES Hit 488% L 232%ZEA] nFELo] &
74 8Fo] A tHp<0.05)(Table 22).

(e}

Hr ol dE ofy
fo 2 M 1?2 =

Table 22. Volume, number of spermatozoa, total motile(TM) and progressively
motile(PM) of equine semen

Total semen Number of .
Breed TM",% PM™,%
(ml) spermratozoa(x10%/ml)
Mixed breed 138.3£9 175+9 75.9+3.7° 58.4+4.6°
Arab 56.5+4 86+3 48.8+7.8 23.2+4.2

“ TM,; Live spermatozoa / Number of spermatozoa
“ PM; Progressive spermotozoa / Number of spermatozoa

(th) d=d ¥ Fzre] TMF PM ZA}

obgE AsuolAl AT ANz, FA5 L TM3} PME Table 233 2th 094 o



564 mlel e '10dEoll= HiF 20 mlE W Aol shA v &

of Hyt 86x106/ mlell M]3t ‘10Wddl= H 116.9-3635x106/ ml= =
1 1314 A3 Bk 2-3A17F 248 Fa 2314 AAFH AASEIE oA
olAdtt dH TM Hit 50-61.4%= =ol7F iy, PM2 134 H]3}
oJatAl F7tske 7 ko]l At Table 23).
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Table 23. Volume, number of spermatozoa, total motile(TM) and progressively

motile(PM) of equine semen

Vear Total( I;fl(;lume No. o(fxigg/rnnllle)ltozoa TM" % PMs+ %
‘09 596.5+4 86+3 48.8+7.8 23.24.2
10 1Ist 20+2.0 116.948 50.0+1.7 21.6+1.2
10 2nd 20+3.0 363.5+10.4 61.4+1.8 36.6%1.2
11 89+16.2 246.7+20.1 75.3+0.9 58.2+1.2

“ TM,; Live spermatozoa / Number of spermatozoa
“ PM; Progressive spermotozoa / Number of spermatozoa

() A Ag @A & TM £ PM

A Gape] A @A wE TMP PM-2 Table 249} o) AF 2+
4% B 366%Ath. S AAG7] Astel dAEe A5 TMI PM

< 7b2h et 6l

= Z47F At 753% B 439% =2 st o, WA AR 2RI el = ZH2E Wt 54.6%
2 284% % vrolA = Ado|nt JATFAS g Ao FH= A, AFH U,
slole] A Wz £ ¥4 AFE 9 seminal plasmaAl AE 93 YAEE Fo] 43
S v X3 (Amann®}t Pickett, 1987; Ecot 5, 2000), 84 & 60% ©]43 PM 60% ©]4
o] AHolo] guAolxgt FAA M gt 7]+ $lthH(Hafezet Hafez, 2000; Metcalf,

2007; Samper, 2009). Vidament (2005)= A FEo|Ax FZ2-g3 AA Hdt s 2
A&7l tate], Crockett &(2001)2 WA-E AlZke] Aytet sA-g AAe] TM
I PM AEFS BHasal, oA % Park 5(2008)0] Wy&-3]4] Alzte] Ao uwp&
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gAFe] TM¥ PM9| 43S R astgith

Table 24. Number of spermatozoa, total motile and progressively motile of different

types in equine semen

Number of . "
Semen types 5 TM",% PM™,%
spermatozoa(x10°/ml)
After collection 216.9£8.0 75.3+0.9% 58.2+1.2"
Cooled-diluted 106.4+4.0 61.4+1.8° 59.6+1.2°
Cooled-transported 104.6+3.9 54.6£1.3° 52.0£1.1¢
Frozen-thawed 105.3+4.6 14.4+1.54 71.7£2.22

ab Values with different superscript were significantly different (p<0.05)
* Total Motility; Live spermatozoa / Total spermatozoa
“ Progressive Motility; Progressive spermatozoa / Number of TM spermatozoa.

(vh) FF @& A TM R PM &84

™ Hl&2 ngE AFEe Ao] wAdga A5 201%=2A oldF e 1.42%c° H]sh]
Frol A kI, MFAIZE 308, 1417 2 2N Aol E e AFolsith dW PM H&
= ugE NeEEe] Aol we Aol tHFigure 33).
Total notility Progressive motility

\. \.
— 4 e — &
0 : ~ | - _o
Omin 30min 1hr 2hr 0 rmin 30 min . obr
Incubation Timre Inauation Time
|+ArabLE+Mxed LE| —— Arab LE —l— Mixed LE

Fig 33. <l w2 4% T™M % PM <+54.
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(8}) 3 A d(egg yolk =& skim milk)e] TM % PMd| "X & &3

b L WFE Mo FAFH Ao ASuF Al ME TM R PME A4S

Ay} olgEe FAFE FZFoE= egg yolk extender(MFR)7F skim milk extender(LE)ell

e 5
wate] we Aol o) WA Aol wel fAF Aol FH wFE A5
e FA%F N B owj ATt & TM¥ PMo] Aol 7F ¢lolth(Figure 34735).
Total notility Progressive notility
12 035
- of
02

Y

015
04 _— \ o1 /‘/m\
02 = 005 —
O 1 1 1 '] 0 1 1 1 \.

Omin 30 nin 60 min 120 min omin 30 min 60 min 120 min
Incubation Time Incubation Tine

o= )

[
/
s

/

Fig 34. o}&#% A2 sdgd4e] TM 3 PM.
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0 ey
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O = N W H» OO N 0 ©
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(A & A A (egg yolk EE skim milk)oll BEE buffer 717 TM 2 PMol| 7| X]
= 2%

obgt W wFF ML FAFE AR BEE buffere] H7E7F A Qlujg Alkel w
E TM ¥ PM& ZAMEE A3} ofgbE X422 skim milk extender(LE)2] TM % PMoO]
egg volk extender(MFR)ell H]&}o] =& AHgko] o} Foxk= gtk A wgE 4
28 skim milk extender(LE)2] TM % PM©9| egg yolk extender(MFR)el|l H|3lo] 30%
R IAIAA = FYEA =S Aoy, Ao F = FAEE A o] vk (Figure
36737).

Total notility Progressive notility

25 12

P

%

1? '\ - -
- — ) N _
o . \\:/ - . . \= \/ -

- . 0 = L

0mn D mn 60min 120 min Omin 0 min 60 nin 120 min
Incubation Time Incubation Tirre
[ —— LE butfer —8— MFR buffer | —— LE buffer —8— MFR buffer

Fig 36. o}& 3% A2 5288 dxe] TM ¥ PM.

Total nrotility Progressive notility

& . »
X 15 3 AN

210
8
10 6 L

] _-\n\ \o\ . ~ e
2 \ \

o ——h o ) ) \\,R: __—

Omn 30min 1hr 2hr 4hr 8hr Omin D min 1hr 2hr 4hr 8hr
Incubation Tine Incubation Tine
|[—— LE buffer —8— MFR buffer | —— LE buffer —#— NFR buffer

Fig 37. 2 gF A w463 A2¢ TM 3 PM.
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(o}) Skim milk extenderd] B.&-& buffer 719 %7 TM % PMd| v X+ &3

obgt B wHF AL skim milk extenderdl &A% GAte] g & HEE bufferd
A7MF 7 ALl Alztel] & TM 2 PMS XA A3 olgh g A5 E2 buffer 3
7b A Folli= TM 2 PMo| frelshAl =hot widAzke] A3 30F ol F)oll= FrArsE 74
Folrh. FA wEE AFLE buffer A7AAFolE TM 2 PMo] %< Zdo|qlon}

s
ajF 1AIZE o] Fol= Aol 7k gl tH(Figure 38739).

, of

Total notility Progressive notility
25 12
> \ 1
2 R o8
@ 15 kol
8 Bos
c c
Q1 @
(6] (6]
5 5 04
& 05 — + /. . /.
T 0z ‘_/‘_><:7é‘

o

Omn 30min 60 nin 120min

Omn 30mn 60 nin 120min
Incubation Time

Incubation Time

[—— LE no —8— LE buffer |

[—— LE no —8— LE buffer |

Fig 38. ot&& AT 258 AAe] TM 2 PM.

Total notility Progressive notility

0 30

25

\ 20
X 15 .\ 2 15 \\
10 \0\\‘\\ 10

\'\. 5 — \\
Omin 30 min 1 hr 2hr ) )

4hr 8hr

Incubation Tine

[ LE no —8— LE bustfer |

Fig 39. wgF A% #2453 42 TM 2 PM.
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(Z}) Egg yolk extenderd] B && buffer 719 %7 TM € PMd| v X& &3

olet 2 wFF RFLe egg yolk extendero]l FA3% Fxpe] Fa & HEE bufferd
AAFF7F ALl A zte]l wE TM 2 PMES A A3, o}bgh3d Aol TM Hl&
< buffer F7F 2 A Zro] WE Zel7t gl ey, PM Bl&S H7HAFod= %oy
i F 30+EolFoll = Bzttt W wFE AT buffer H7F 2w FA gkl o)
T™M % PMe] AFo]7F gl th(Figure 40741).

il

Total notility Progressive notility
16 12
14 R 1
~ 12 —~ \
S bV X 08
3 | bt
B o8 8 o5
3 o6 S o4
& oa Ny g~ — \
o V'\ < 02 Y\‘\.
O l\. 1 . 1 O 1 1 . 1

onin 30 nin 60min 120min onin 30 nin 60min 120min

Incubation Tine Incubation Tine

[—— MFR no —8— MR buffer | [—— MFR no —8— VFR buffer |

Fig 40. ol&#=+ A+2 283 Hx<9 TM 2 PM.

Total nrotility Progressive notility

N

8
7
6
5
® ° TR N\, R4
6 . N
‘ ; N
: ‘\\"?—. | e
o ) ) > o ) &_//g
Omn 30min 1hr 2hr 4hr 8hr omin 30 mn 1hr 2hr 4nr 8hr

Incubation Tine Incubation Tirre

[ —— MR no —8— MR bufer | —— VFR no —8— VFR buffer

Flg 41. ﬂé}'% M]f,:f’EL %g%gﬁ Xéx}g T™ ‘;’-l PM.
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) 4 g4 & TM € PM

TASZT AN FTHA wWE TMZ PM B &S XA A= Figure 429 2th TM2
SME ¥ EYEelA A# AF= 474 Hi 61% 2 49%, 942y d5= 474 @4
2 53%, WAFl= Wit 58% B 34%= vrobmth W PM Hl&2 AF A5 7}
T 36% % 28%, A4l AS Ht 44% R 37%, WSl =

Total moilty Progiesdve mofilty
80 9
70 5
Q0
60
%
0 D
%0 B
@ 2
15
= 10
10 5
0
collection centrfuge dlution thawing collection centifuge dlution thawing \
Incubstion Tine Incuketion Time

== gimmik 8 eqoyok V= simmik ¥ eggok

Fig 42. Total motility and progressive motility in different freezing extender.
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AaFol ot vjFAIzke] Al wel fFARSE Aot sk wgE AT
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Table 25. Effect of freezing extender on total motility and progressive motility after

thawing in equine frozen semen

No. of spermatozoa

* o) ok o)

Buffer year (x10%/ml) TM",% PM™,%
09 93.516.0 3.3£0.2 1.1+0.1

Egg-yolk
'10 105.3+4.6 14.2+1.2 11.0£1.2
09 96.3+3.6 4.2+0.6 1.4+£0.3

Skim-milk
'10 116.948 14.4+15 11.7£0.8

* TM,; Live spermatozoa / Number of spermatozoa
“ PM,; Progressive spermotozoa / Number of spermatozoa.

Y. AdF +3

(1) Az R BH

b 24 ¥

Fig 43. Pictures of estrus in mare.

_91_



A7 b 289k Ao o= Figure 449} 2ol Al v F7] Aol ki A
719 7} EASHA "k HA 77 Al 1-2719] MG ETF SEst A Ha

G: 65 DEES REZE0)

Park ¥ §
ONDA ELECTRONICS HS-1500VET o T S : ; i - o
b010/09/10 : . ' : ) ’ = — - =
10:15

PROBE
1:HLY-375H
; S0nm 7.5HHzZ

G- B5 D=75 R:- B0

Fig 44. A FA 715 WA 7] 23 (Wheel shape), W4 7] GZEIE2 49 Sem follicle).

() ==k

o] wjgk Al7|E T2 BAFTE A 24-48A7el] wge] dojuym(Figure 45), Highe
WA= 6-8A17F st TS Bt ad] $ 5AIke] AU A ded Fie
T A7 GRFB o =g, W Fxe] 8T Y5 #d BRus glth e
gAEPl FAE FAE 72-12047F £ £45S miar wuEs)s A aee
8% Higte] dojupr] 1-2d dolth
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d G(M%-_"*) 2sd

Fig 46. Examination procedure of estrus, follicular development and artificial

insemination in mare.
() AARAA}

Foolulel o] F ol tH(Woods &, 1990). HA+=
| 28 ¥t Aol ‘:5‘13}741 H, 2] A"
2 3 1797 A ASEBA ST oA 77}
It =, 2 ’“@%4 -’T‘Xé
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(o3

g HF=A] e stth(McDowell 5, 1985; Allen, 2001). whepA] Wute] A dsk Ao} A4
W 7-oll ‘F@%-‘ﬂ A4z exole wasl= ojus Zald Aol ¢li= AE 7 ol A
z7] 9Al FA 9o Mayzo|tt. Agulute] wWelshd Wk ofue} Agudt GE e}
Aol AT BATEY] BT Ax 9} JAFA e A le] Hu}

AFFAT dHe AT 159 12 AAE slo] FEF5FE A Ak 30-40L 4
22 AALE sk YalEA

A At A HARE HS-1500(Honda, Japan) &3+ 7|7]1& ©]
29 #AAA 3= Figure 473 2t



Placenta

1023 At

Examination of pregnancy and embryo development at different day during

Fig 47.

pregnancy.
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o] 2% & ZALE QT ALY wd st

Table 25. Analysis parasite in mare feces

Total heads infected heads. (%)  Kind of parasite Head (%)
24 10 (41.7) Strongylus spp. + 3 (30)
Strongylus spp. ++ 5 (50)
Strongylus spp. +++ 2 (20)

* +! Jow, EPG<1,000; ++: moderate, 1,000<EPG<10,000; +++: high, EPG=10,000. EPG,
eggs per gram of feces.

() 3% 2 32489 28 JdF 3

AAT AL ol gt AFFAL AT An AH AFAAD) NG A
60%, WF &MU F I E 5% JAES e @ AL
ol gste] AFFAT A3t 8FeIA 4%/ AAHe] 5009 A& U Ark(Table

otto] ol F Ao AFE3TE ool A xuHo wE AES XA AyE Table 263
2t YWAHAA A (Cooled-diluted) S 23 -3 4] < IA oy, WAEREA

e

(Cooled-transported) & 23] -3 -4CYA-6A 7+ &1 524 M (Frozen-thawed)S | 3]

-2 A% AL 747 AFE3F T Cooled-diluted, cooled-transported 2 frozen-thawed %
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He ol&ste] Qd¥FAI A I Y& A7 60%, 50% H 37.5%EA
cooled-diluted A 2] AHo] H& AHFo|Ao}t FoxeE AAHA ek}

o] Jalgo] AAFH= 80% - 90%°]aL, AFFAHL Ar& o7t Alste] YA
3] A A (cooled-diluted)> 70% - 80%, W&-HF A (cooled-transported)> 60% -

R4}
kl
g e

70% 2 FZ2-g3] A2 32% - 73%= HIl (Loomis, 2001; Vidament, 2005;
[e]

>
12
=)
L 30
T

Nielsen &, 2008). 3-H A-FFA A2l &= o], &N g, AMYHE, AU
g AAL B F= B AEH, FASE AR 2 A A g 5ol é?%k% u] 2] 31
(Vidament 5, 1997; Nielsen %, 2008), A% FZAA Ao AWl o} il &=

deS Y s v (Miiller, 1987; Vidament, 2005).

Table 26. Pregnancy rates of mares inseminated with cooled, cooled-transported or

frozen-thawed semen

Semen types Heads Pregnancy %
Cooled—diluted 10 6 60
Cooled-transported 8 4 50
Frozen—-thawed 8 3 375
Wl &F5 %= 2 Timed insemination #]2]7} ¢bire]l Al &of nX= &35 XA Adb=

Table 273 2t} A4 o] o) Algo] 25% Pou}, vietf% 2 timed insemination® &
A& 50%= st tHTable 27). WA T 7] 5cme WHEA7|7F hCG F4 §F 244
A FAE AL, 24X A= GaEete] 8 7] A AskeE A

5 < g F AT
A2A A ol corpus hemorrhagicum= SHQISIA T A2l & F&FS v X = QAE FAA
&3} olF4=A A7) AAZF vlg- F 3t (Metcalf, 2007). A2l AE AIZFS 119 s}
of WAAHNL vighd 48A17Fol ], SZAAB A wig A5 6 = 12417t e AHE A
Zakar A tH(Sieme 5, 2003; Bedford-Guaus, 2007). A g3k uj EP/\]@% A3t y] 951
6-12A1%F FA S 2 AFAA BE Z5IRHALE sto] GRS AVE S s

== O}I_{
ofr
-
o
-
off
e
)
d
=~
d
=

2 =g Aol AQHER sEF] o wHdA Y] 2AYY &&o] T H Ut
(Metcalf, 2007). WA 7] &2 Fxo] AAF7]o] meba] hCG E+ deslorelin Fo F
36-42A] {Foll Hgky = H]&o] 94%°] tH(Samper, 2008). $H TZAAH N AdFFAHAN= A
A, 74 34 B A e Aole oy MiEREE ol &dte] 46% - 67%9] A
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Fo] HiuEAt(Morris &, 2003; Barbacini 5, 2005, Metcalf, 2005; Hemberg &, 2006).
= A HFRFEE Fote] dal&o] FAdEof(Table 27) &% sAAAS o] &3 ¢
=

o AeFAe HEET 52 Ao AzET

%

Table 27. Effect of natural ovulation or induced ovulation and timed insemination on

pregnancy rate of mare inseminated with frozen-thawed semen

Ovulation Heads Pregnancy %
Natural 8 2 25
Induced 8 4 50

FAAA] JAFFAGA FAA F7} Fo7l dAlEdd wAE aHE ARG A=
Table 287 -t} 3 AHEe skim milk extenderZ2A A A WYAo A ALgdtE A TAst
Al AzsEA T 17 dal&o]l 10%F oy F5H7tE dAlEo] 40%= ol o

b= AT

Table 28. Pregnancy rates of mare inseminated using frozen-thawed semen

supplemented with or without preservation buffer into uterus

Buffer Heads Pregnancy %
Without 10 1 10
With 10 4 40

T AFFAGAA €l &S FASE A= Figure 487 ok 595 EH 8€71A ¥
o

TAS AASATE dAlEe] 5 6, 7 B 8€l Z+ZF 25%, 33%, 33% R 50%=A 8¢ o]
o o)
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Fig 48. Effect of month performed insemination on pregnancy of mare.

(oh) £x+4d3%

‘09 = QlFFAge Ay % 10dE R 9 wolx] AlE A= Table 299 .
A2 &S WA G Ho] 60%, WA Aol 50% B FAFE FAo] 375% Ak EHF
2 F 9TE st ou AF 60d97MA] AES WolA = 8F ATk gul HEE WAEug o
S ol g3t 17 ¥ sZAAAS o] &sto] 37 ol 7t ot} (Figure 49750). 3%+
A7 A Astar AN sAA Ao ol 15+ A5 1A HALsFS T

Table 29. Pregnancy and parturition results

Types Inszrlnei ;151; ion Fertility (%) Pre(g%e;ncy Parturition Live at day 60
Cooled—diluted 10 6 (60.0) 6 (60.0) 6 6
Cooled-transported 2 1 (50.0) 1 (50.0) 1 1
Frozen-thawed 8 4 (50.0) 3 (375) 2 1
Total 20 11 (55.0) 10 (50.0) 9 8
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T R b e 20

Fig 50. The first foal produced by cooled-transported semen (Left) and frozen—thawed
semen (center and right).

() 238 KA Fobx AA £ 4

>~

HAFg Wolx]= uhrg signoffell Al Ejof “POWEH, 1T 09.826¢L AAEA
Ho '10.7.159 0 3dkg o 2 Ejolutth HAAE wol =402 ojnl RS x| L)
[e)

FAA B4 s 99 716Ul &£Fo] 93 JHETOR HAEAT B

’

PN' M

1
o]
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AA 7= Figure 513 2th #AAbe] 9920 AHA Fud /s nEsForn F45
o, FHoA Fud 7Y, AFe T R FF, A T R e o] FgHA
o ol 9o AFAE
=] }\51 /\_?_ Oé

Fig 52. Pictures of kidney(left; acute pyelonephritis), liver(center; liver abseces) and
urachus(right; infiltration of inflammatory cells around blood vessel) of deal foal.
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(mp) dx=7]9 g2&
WS Al- e Wy A7]7F dalgol v = ddFS AR A3 Figure 533 2t}
W2 A7]7F dem P RR A = A&l 0% RS dem o] Aol A = 60% % T

<dem A-dem deme

Fig 53. Effect of follicular size at induced ovulation on pregnancy rate during equine
frozen-thawed semen artificial insemination.

ANFFA AFe Hx A7V A&l mA = &3 E AR ZAI = Figure 549 #oh
A&TA Al G A7]7F Sem w RS dAlo] A st o}, Sem o] Aol A 60%<] ¢
A&S YERT

<Berm Bem<

Fig 54. Effect of follicular size at insemination on pregnancy rate during equine
frozen-thawed semen artificial insemination.
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o 2y 5713

1) A=z 2 ¥4

U A F =5 Cidr-plus, Regumate(oral progesterone) %+ PGF2aEs 7}

o] §319h.

Cidr-plus (1.9g progesterone)= 2o o] A YDay 003 F 7-10¢ Fol AAESA
oA TAARE dAaE HAske] FAVE G4 2AdskE FE e =47 #lHY

PGF2a 1 ml LM. s}o] &

FrEst Atk Regumatew 0.044 mg/kg & F2o 2 wid A=

32
of E&dte] 93t Folditt WAF L PGF2a FAME # sttt PGF2ax= ®A 2o

22

=319 o (Figure 55).

g 0
10 ml Regumate / Day Pl HCG A
1 8days 11 +16
150mg Progester
50mg mg.es .emne | PGF 0
+10mg Estradiol i.m. daily vV
1 10 17 21

PGF PGF HCG v
| |
(|) 1|4 16 21

Fig 55. Procedures of donor and recipient synchronization in mare.
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(Y}) Timed insemination

7] WA T Gt 1247 AR AALE sto] WE 35 emo] Ak

£
¢

e e
- * ___.___
M Bom ST0°3 BRI:8

"0 hr ~ 8 hr

Fig 56. Picture of follicle induced ovulation using hCG.

ARG E 2 Ay da A wE s2X WIE xA1s7] 98] progesterone
estradiol s ZtzF EA1E 9t A AZS Ao ZRE xFHEe] serumS HE & -2
0CAA EAAI7HA] st 28 £ HAT 2473l 9 Fste] 28
2) 2%

(7}) Cidr-plus 24 &713 @AE 94 4 3=2& H3

HAE7IE A W
A

AFeE A3t Figure 573 2l 24 5 7]
© Cidr-plus A9 % PGF2a %o N
7 [e)

=s 3t
o] &3}t Cidrplus A YHE 5 T2
< e

7_]:]
dslc}. oA
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Fig 57. Concentration of progesterone during Cidr-plus insertion in mare.

(Y}) Regumate ¥R E7]3}

Regumate= o H, Fo] * 34, 6¢ 9¢ % PGF2a Fo & 3¢l 77 H 0.04
ng/ml,. 0.03 ng/ml, 1.59 ng/ml, 8/84 ng/ml % 0.93 ng/ml°] At} (Figure 58). Regumate
Fo]% WA 3= Figure 599 2t}

10,00 A
9.00 ~
8.00
7.00 A
6.00 A
5.00 A
400 A4
3.00 4
2.00 ~
1.00

0.00 ¥ T . T T T T
day day 3 day & day 9 day12 day 21

Fig 58. Concentration of progesterone during supplementation of regumate.
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Ben 81’3}3“3@ 8

fri=shs 15 7
A4S FEstATh TAHo] WA= A7 FE
G o] AV 7} 2cm R FFIAE 7T9AHE 285
gt 328 e Fol AAREH 943 #acte
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e =

Bem STC:-3 BRT:-8 M Bcm STC:3 BRT:8 M Bcm STC:3 BRT:BF M Bcm STC:3 BRT;E_

Fig 60. Ovary and uterus change at onset of PGF2a injection and estrus
(Right ovary, Left ovary at PGF2a injection, ovary and uterine horn at estrus).

1z

10

—4—>F3 =f=<F2

Fig 61. Concentration of progesterone during estrus induction using PGF2a.

Lol e oA wies A Agtel] fxstr]9lste]l hCGE FoI3 43 52
¥ &%=+ Figure 627633 Zoh 247 o] hZolA SEA7|7F dem o Fol = SFlE
W hCGE Folstdvh. 7ol AFFE 543 dasdhs dFoIAth
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L - ]

=—f==Progesterone

Fig 62. Concentration of progesterone during ovulation induction using hCG.

B :8

Fig 63. Picture of follicle induced ovulation using hCG.

() EH7] GX A7 BE Z2ALHEH J2EZA FE

g )e] oA oy ZRAAHE e H¥o A7|7F 247 2em, 3em 2 4emell A
Hi 9.09 ng/ml, 13.04 ng/ml L 140 ng/mlZA] 4emoll A FAsHA ZAstdch g3 o
2ERAFEE 27 Pyt 59.20 pg/ml, 485 pg/ml, % 41.07 pg/mlZA] ZFol7F A tTh
(Table 30).
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Table 30. Concentrations of progesterone and estradiol of different follicle size during

estrous in equine

Follicle(cm) Progesterone(ng/ml) Estrodiol(pg/ml)
2 9.09£2.91 59.02+14.80
3 13.04£1.82 48.53£8.16
4 1.40+0.68 41.07+1.37
g 33 o4
1) A=z 2 4
) 4A4E713 € WIAFE
T s7Is B2 o T PGF2aZ #%

W) =3d I+

FADT AHES Yot FEup= HA oA o] Qe FHe
A7y 5, HAF7I7F A, AAstr] Aol A A AFA
sttt 3 Sdvbs Fdnie] A =y H|[S23 7=
Star HAF717F Al AL AEsid) B ATt A}
¢l FupYEA(AE gF A AFFFS 5-74 g
uf 552 A A3

T 39S Figure 647659 2ok 1 A+
O TS & HAS D walE Bojx doz uAA
@ e Ax 9w a=

@) large bore ZE|7lHEIS ABS E3A ASlsta 37
w742 cuffE H o
® 1%9] FCS7} =3¢ DPBS 1-2 @9 #5F

@ internal cervical os®] ¢ =

T8 ZZ A 2=HE<Q Regumate
e
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|Donor ovulates Flush Donor

¥ L 4
e

2z -1 0 1 2 3 ] 5 b K 8
9 1 t t 4
Recipient ovulates Recipient Day Post—Owvulation ranges

from one day before from day 5 to day 8.
to ? days after donor

Synchrony ranges from -2 to +1

Fig 64. Time schedule of embryo transfer.
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Fig 65. Procedures of embryo collection in mare.
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t}(Figure 66).

day 8 day 9

day 7

day 6
Fig 66. Pictures of equine embryos at different development day after artificial

day b5

insemination.
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Fig 67. Procedures of embryo transfer in mare.

(2) 234

T 85 A EFI|SE FEdH 6?(875/)7} o] FEEHA, 65771 WiEiE
2ol T AFstdrt AdFFA FHY T 557 Ao o] &F o] 3F(60%)°0 4 A
ghof] A &3 th(Table 31).

Table 31. Results of estrous induction, artificial insemination and embryo collection in

equine
Artificial .
No. Estrus (%) o Collection (%)
Insemination (%)
8 6 (87.5) 5 (83.3) 3 (60.0)

AdE AT =4 F g 5494 150 um, 6€9A 409 pm, 7€ 814 ym 2 8L
A=)

1.2 mmz 223 & 131519 tH(Figure 63). 3FA A @d 744 AT 2/0E a2 2%
of o]Alste] 177} Al A3ttt
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Fig 68. Pictures of equine embryos at different development day after artificial
insemination.

ay Fehdo dF LA HE I AEZA e 7hzF H3 791 ng/ul 2 2445
ng/ulellal, Fade] d5F ZT2AAHE 2 JdAERA = 27 HiF 16.06 ng/ul 2

49.13 ng/ul th(Table 32).

Table 32. A# % o|4 A9 FAust Fde] IF 52E F5
Progesterone Estrodiol
Donors 7.91+0.37 45.45+12.65
Recipients 16.06+3.27 49.13+10.09

- 113 -



o QlFFY 2 SV BHAM AT Gwe o

2 Z7] kel At Figure 69(3) <t
]

2ol Aol ol=do] A5t T AT T dale] A e&%il, Figure 69(5-)¢}
2ol Gad wuj@A G} EASE A= HAHo] WA ok T3 Ak FUt
Ae e bde] At AdE HA ol A7 uel A FAbEE Aow ¢hgo] ¢l
Aste] AdEFAdE 9ot AT B T ATFA Ao g AAE AASHA &
= A5 A A E AR (Figure 70).

':i_‘i

- e r S = :
i G:10 R: Ben STC:3 BRT:B  M:NONE Wi G:10 R: Mﬂﬂgﬂmﬂﬁ

Fig 69. Abnormal uterine and unovulatory follicle.

Fig 70. Aborted fetus of mare at 70 day after conception.
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Fig 71. Foals by using artificial insemination.

Table 33. W&-3| A NS o] &3 deFAHoT dold opxo] 54 E(10. 10. 18¥
A A)
vk Addd () (ZF) A= A a

RUR= R R Ll 10.4.3 nhgh= o] (oF&h) W (HJE) 190kg | 110cm
QAo Apwh | 10.4.16 | HEgEE o] (o}§) 2AAeH(E ) | 170kg | 113cm
A = 2wt 10.4.13 | AbgrEol(ob3h) Ay (e 12) 187kg | 115cm
7} 106.21 | vlF=o(o}H) | coffeeateight(t2]) | 125kg | 104cm
2l et 10517 | vpgrEol(obgh) AaEd ) 146kg | 10lcm
v 10.4.25 g (L) Te(Hd) 159%g | 103cm
A ukeAnt 10416 | wbEol (ol H) A eH(E #) | 170kg | 114em
oM EFE A A o #put | 104.24 | vpEEol(ogh) | ofMEEAWH(E ) | 180kg | 116cm
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(2}) Fibrinogen : Al A Apwke] w4 7+

& WAl AFE ol dojd Afol=

mg/dl, A7 ; 400 mg/dlelsl) YEIY7| =

2o w 9% fibrinogene] S7Fst= Aol St

(7"}) Hypoglycemia : @o}x]7F A5 24A]7ko] A =] 2

HW AdGFo] mlg EstA dojdrt 53] oY n

FEgs Hour FA HAg ARE & Foof i

(1}) Respiratory rate : E5T7F 7AW F24 710 Ak =

v WEAl 2 dRlE Fbof mpof gt 3] %27 HE FAY A
=

B Fgel W% rlmatA dehtbe 497} wonw

HE A A9 e A57F AR, A
] 58 fibrinogen %17} =7 (70071000
of dH Afole=

An
Ho
o =2 o R rir

o X
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v
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o2
Y
ot

kv

(AD) Urine @ &= Tl M@ Aol 4o Yo AL Ad5 vE JF SHEH
AA UEUAY = o] YEU R stE R RWrEA] HARS = Ao FUh

(o}) Blood cultures : A1AAaE S 31 9aiA = A4

ANA FPer Yetwud, 1 u5 @AM Mo FR7F ol
3 B s= & F U "Avh dHFEY v RS 24748A1%F el o] =,

oA FugtE AP Fo] gAile] He Ao FAA A5E AlzE|of gl A wfF
A w9 Aok \A AEE F9e d8 3ol A A5S 3 ths, 10cce] AE A
#H3sto]l 5 ml® & 714 (aerobic) ¥ & 7] Al (anaerobic) E ¢ WY &7]o] WolA nfzE  wujk
Al71 T

T,

>
§2 ot

Dad
=

(Z}) Sepsis score @ Y Sl HEA AALA FolA o= g A E 7HA L I
A3 FolA & Fest & & A2 AR glow, o8 kA HAARE FIeiA g
k= Blo] S =ol Tk 2EiA HA ddeAE CBCAAL % X2EY, 9% =
24 AA 2 B8E A3 T oY 7R HAEAE FHENA B “Sepsis Score” Al 2=
glo] o] g% 11 ¢JtH(Table 35).
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Table 35. A standard score of septicemia in foal.

Score
g &5 4 3 2 1 0
I. CBS . | 2000-4000 | 8000-12,00
1. Neutrophil count <2000/ or >12,000 0 Normal
2. Band neutrophil count >200/mm’ 50-200 <50
3. Doehle bodies, toxic,
granulatio in Marked | Moderate Slight None
neutrophilis
4. Fibrinogen >600 500-600 <400
II. Other Laboratory
Data <50mg/dl 50-80 >80
1. Hypoglycemia
2 tzelgtc sulfate turbidity <200 | 200-400 | 401-800 >800
3. Arterial oxygen <40torr 40-50 51-70 >70
4. Metabolic acidosis Yes No
III. Clinical Examination
1. Petechiation or scleral
injection not secondary Marked Moderate Mild None
to eye disease or
trauma
2. Fever >389C <378TC Normal
3. Hypotor.na, coma, ) Marked Mild Normal
depression, convulsions
4. Anterior uveitis,
d?arrhea, resplratgry Yes No
distress, swollen joints,
open wounds
IV. Historical Data
1. P.lacentltls, V.ulvar Yes No
discharge prior to
delivery, dstocia
2. Prematurity 300-310 310-330 >330

(2] : 1173 o] AFol™ Sepsis®] & o] 93%, 107 ©]3to]™ Non-sepsis¥d &Eo] 88%%])
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Sexed Equine Semen Available Commercially in 2010
by: Edited Press Release

The ability to have stallion semen sorted for sex-selected foals is being offered on a commercial basis through a new alliance between Sexing
Technologies and Equine Reproduction Innovations. The use of sex-selected semen in conjunction with intracytoplasmic sperm injection will be offered
to horse breeders for the 2010 breeding season. Why used sexed semen?...
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