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II. Abstract

The domestic horse industry is a representative 6th industry related from the production
(Ist industry) to development, training, tourism, and leisure.
The horse industry has been developed with a focus on horse racing, and research and
industrialization of equestrian related fields have recently been attempted. The field of
hippotherapy is a newly developed field, and it has become a new developmental moment of
the domestic horse industry which has grown up to racing horse dominantly until now.
In this study, we introduce the riding horse production, training, certification system for horse
and analysis the effects of hippotherapy.

1) Development of Endurance, Temperament and Riding Test Model and
Manual

71 candidate genes which are related with neurotransmitter functions such as dopamine and
serotonin were selected. We select 33 genes for targeted exome sequencing and we obtained
10 variants with statistical significance in MAOA, AR, NTSR1, MAOB, NLN, and DRD3. Among
them, the SNPs in MAOA and AR genes were notable because they had the significant
p-value. The SNP in MAOA tended to be aggressive horse-specific variant and the SNP in
AR could be considered docile horse-specific variant, although difference between aggressive
and docile horses was not as great as we expected.

Exercise is one of the most common stressors in horses. Although various physiological
parameters are presented for the test of horse stress, there is no reliable parameter of the
measurement of exercise-induced stress in hippotherapy horses. During walk of Hanlla horses,
the body temperament was significantly increased(p<0.05), However, there was no significant
difference in heart rate, respiratory rate, creatine kinase, Ca, Ca ++, phosphorus, Na, K,
lactic acid, cortisol and aldosterone. During trot exercise, there was a similar trend in
respiratory rate, creatine kinase, Ca ++, phosphorus, K, lactic acid, cortisol and aldosterone
concentrations, but the body temperature, heart rate, calcium and sodium concentrations have
a significant differ(p<0.05). There were significant differences in heart rate, glucose, calcium,
WBC, lymphocyte, hemoglobin, hematocrit and lactic acid of middle-sized horses during trot
exercise (p <0.05).

2) Development of horse auction system and demonstration test

The market of horse sale is different from other livestock. The reason for the auction



transaction is that the rational price formation of the horse, the production capacity
verification of the producer, and the transparency of the transaction are guaranteed. The
way of transaction through the auction is widely used in the riding horses. Online auctions
using the Internet are increasing in the riding horse. Internet auctions are carried out in
accordance with thorough preparations such as transportation due to horses, fairness through
various panel evaluations, prior veterinary inspection when buyers and sellers are at a
distance.

The training courses must be accompanied. The basic training procedure consist 2 months
basic training, bit training and grooming training. However, there was no training program on
temperament for riding horse. Basic training consists of starting, stopping, waiting, leading and
breaking, jumping, crossing, flagging, wooden boarding, ironing boarding and treading. As a
result of the training evaluation, the systematically trained ponies had better score than the
conventional riding horse (2.3-2.7 points for the foal and 3.0 or more for the riding horse).

3) Introduction of the hippotherapy horse certification system

Horses using hippotherapy play a big role in excellent therapeutic effects based on the
safety of the passenger. We systematically rearranged the restlessness training for the riding
horse and evaluated the training results. In this test, we focused on the evaluation of the
composure horses and made the selection of safe horses the top priority. The consistency
test is divided into 17 steps. Each step consists of a leading test and a standing test. The
highest score was 3.5 and the lowest score was less than 2.

4) Development of production and feeding system for riding horse

We had a study on hind-leg paralysis syndrome in horses and identified Equine herpesvirus.
This virus causes respiratory symptoms (non-pneumonia), abortion, and neurological symptoms
(paralysis), and causes considerable economic loss to the horse industry.

We collected 50 samples from 45 farms and arenas within the country. Also, we collected
feces and soil (350) were collected for comparative analysis. As a result of isolating and
identifying the organisms, we have found that 35% contamination of C. perfringens from 16
diarrheal samples. Antibiotic susceptibility tests for these pathogens have been conducted to
confirm that penicillin-based antibiotics such as amoxicillin are effective.

Embryo transfer (ET) could be a relevant tool for genetic improvement programs in horses
similar to those already underway in other species and produce multiple foals from the same
mare in one breeding season. A total of 3 donors responded to estrus synchronization; estrus
was induced in 7 times and artificial insemination was conducted and 5 blastocysts were



collected from donors. After transfer, we monitored 4 recipients had pregnancy.

The stallion semen for artificial insemination was used type of diluted, diluted-cooling or
frozen. There was no difference in survival rate and motility between aerobic and anaerobic
conditions. However, the sperm survival rate and progressive mobility were significantly
higher up to 96 hours as the low seminal plasma contents. The survival rate of spermatozoa
was not significantly different between the EZ-mixin diluent and the INRA96 diluent for 72
hours in anaerobic condition, but the survival and progressive motility of INRA9 diluent was
significantly higher at 96 hours (p <0.05. The pregnancy rates were 66.3% for artificial
insemination within 3 hours after dilution, and 60.7% for cold - preserved semen after 12h.
On the other hand, in the breeding center, the pregnancy rate was 83.8%, which was higher
than 60.5% in normal farms.

5) Development of feed for riding horse

The horse is herbivorous animal like cattle, but the process of digesting and absorbing the
feed in the digestive tract and using it in the body has somewhat different characteristics.
We have studied forage-based total mixed rations (TMRs), which is a concept different from
TMR of cattle. The feed ingredients were mixed with oat, grass, corn, and concentrated feed.
As a result of the feeding test, there was no problem in the feeding behavior and the
preference was good. Body weight and BCS were not significantly different.

6) Development of rural-style hippotherapy arena manual

We investigated 15 riding farms in preliminary investigations. Three types of commercial
type, 9 types of concurrent type and 9 types of public type were classified and divided as 10
types of urban type and 11 types of rural type. In the survey, owners emphasized that the
role of the government such as “support of Ministry of Health and Welfare” , “the indirect
support like charge assistance from KRA” , and “the active enforcement of government” .
Generally speaking, profitability was low, but it was expected to grow steadily according to
policy support and social environment. In particular, it is necessary to develop a program that
can systematically find hippotherapy and sensory stimulation riding programs to meet various
needs, rather than making passive hippotherapy only as a business subject. Considering the
current situation in Korea, in the case of the rural equestrian farms had lack the qualified
person such as therapist and counselor, for the hippotherapy and the medical assistance.
These facilities are focused on the application of education and psychological improvement
rather than the medical treatment.



7) Analysis of effects of hippotherapy by demonstration experiment

We surveyed 14 domestic and 12 overseas facilities for the status of hippotherapy horses
and the duration of hippotherapy riding programs et al. In the survey, there was no facilities
has the hippotherapy program, and the programs was proceeding due to the discretion of the
instructor. For the test of hippotherapy effect, 17 applicants were selected and the gait
characteristics were investigated by performing 16 times of hippotherapy twice a week for 8
weeks. Turn test results showed significant improvement in forward gait (p> 0.001), speed (p>
0.01) and stride length (p> 0.05). In the case of Walk, Analysis duration (p> 0.05) and
Elaborated strides (p> 0.001) showed significant difference. There was no significant

difference between Jump and TUG.
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Foish £ 22 S8t AT, TN D BAsE 5o ERA ol§
Al fEolMe T WA 88%7F JAFFAHORE o]RXu glon, HAe FH=
PAA o] tjrioln), FAYY B FHBo|AE BYvte] A8k Wb HEvie] W

2ol A= &-8(Loomes et al., 2008)

o Aol Ao BHES Q3 AA Be AF(Batallier 5, 1998; Macias %, 2009; Neto
S, 2013), A7iEEA AF(Kiser &, 2014), 3]AA Ao EDTAMartin 5, 1979),
skim—mﬂk(Bustamante S, 2009), casein(Masuda %, 2004), &4+alA)|7HSilva 5, 2012),
858 5(Gracia 5, 2015 9 H7MA$ d3 HEPES F7F 3| AA= /LA
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olde] A AE vigo g oA E 1980 o]F o] AFFAHol F43 =7}
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S A= 39,540F7F HA o AFEH| o]F WA 34495F, FEAAZN 962F, T8

gho] 2] 345%F g9 AAwnrt 3738FE AFFA o] FRES AHA

kMl o Mukg 9)3te] Ebstein 5(1996)3 Benjamin 5(1996)2 =39l 4839 W
o7} &) F3 A a(Novelty seeking)d} #&Ho] Jthes =ES TR oH, A =
T A AR 44 EAS A A% A B9 & dEoRE o] Aol =
£55 S50 A540% Wy, AEE Aol st Bo g o) A48 g
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F3 gon, 3% APt Azpatel, vl A7 Z3A,
7k Qe 3 5 ohoFd BxSo] PATH Intle] T2 71&$
P AES WS FaAsE, At 4Me] FAE L

5g

ZAsE 1de) 608 AEel 924t 11
W2e] S5iE PPOR ABEIE BueA A,
2) AE
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th) AFAPE T ALSsvt thE 2R &4
MA A5t AMHETI - The Federation of Horses in Education and Therapy
International A.LS.B.L)
1980 ZFol EFE FiL AlFSt dAAle d=, 5, H
504 i o] de] Y=ol AZerirt s JAPHI Q)
= A A} &<v} g 3] (PATH-Professional ~ Association — of  Therapeutic ~ Horsemanship
International)
o 1969 =] HAygd HFY GAE HoE IRl AFEANA E A-—(SHE vhAb, E8
) e 5 AGES Al AHEHAoH, A AAC 4,200 2] A=A} 850 7)
o] AlEj7F AN E FHEH &F Fo A+
4 = A &<v}l¥ 3] (RDA-UK-Riding for the Disabled Association Incorporating Carriage
Driving)
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7hH =] E A Ve dF%
Z2 A9 BolsAARS, SBS ¥ HUz} v]Fe] WAME), T 4 B oS FF
vz Zh)EE 243 5)

W) Agsgute] 58 Bl 9@ {FEAA A+
|2 5 3 : AGHA(M = FAHE 2~ §3I]), APHA, =PI (FY), E2EolUy
S|(5Y) 5 200 7

Jok ofy

o Ags8vt & AR H 571y AY ot 229 29 )
D=, v, FY § AT E Adsrt E3 2 3], ATAHQ] ADBAIGA Fol
ol A3 HEAQN FEOE B2 7|Ho] A e
53] AAZNASEES|HETL, 1980 Wr]o T& #HH), w=AS5ed3](PATH
international), % =(RDA-UK), =¥ (DKThR), =(RDAA)GANA B3 A& udA 7
gF FolH, ul=o] 71 A3t E of 80044V +F T

- o{ﬂ

o) ASAPES 53 ALsv idE AREH
= A| A & 5ol A " (Professional  Association of Therapeutic Horsemanship International,
PATH Intl.) http://www.pathintl.org
M A 7ol Q15 vl A v (Federation of Horses in Education and Therapy International,
FHETD: http://www.hetifederation.org
H] = X 5 50} 3 3] (American Hippotherapy Association, AHA):
http://www.americanhippotherapyassociation.org
o =7of 21 % mhg 3] (RDA-UK-Riding for the Disabled Association Incorporating Carriage
Driving) : http://www.rda.org.uk/
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of, @tk HHnyl Ao vhehd FAAS wm PG

W AIFE
O 4¥5E £F : tHEAGTH), FrH22F)
@ =4 :
o A 2+3t W(DH; Docile Horse) - BRT As<=x] H7 A4¢ —':r(907<4 o] A
o Fzslx] ke wHAH; Aggressive Horse) - BRT H&<=x] &d &2vH8F)
@ A&y

h A&
H7F o geBEle] dd AES AANO=ERE o Tmle dHS ISt BD
Vacutainer KoE 18.0mg(BD Biosciences, USA) FEol RH¥#AsHTh AEL YAHUT) HH=E
AAAE Nkt Ao A FsAT

() A=A B7HBRT test)
AP HJ2AAY Hrhes d=rabs o B AFrk HI7HBRT test; HFD 7ol wat
B7F k. WU FEF WS FEe 2o Ut Ed JRAEE FUkste £ 107 &
o gt Ty 53 S 7Fo 2 Hrls T

() Genomic DNA #&]

Genomic DNA F&=& & @Al ¢F 12mgS 1.5ml tubeo] ¥ Cell Lysis Solution (AL
buffer) 300ul S 713k 9, @AS Ay s @z Ea) & 42 Proteinase K (10mg/
ml, Promega Co, USA)E total volume2] 1/10081<1 1501 & 2ol 37CAA] 12A13F &<t v
ANZATH wlF & gwd HAL e Y #Fo TE (Tri-EDTA) : phenol (1:1)S ¥ 243t
ok 208 7tA 0w HHE EEo] 3,000rpmellA 1087 94l Egldte] DNA 89 =&
AFst A Y Fel Phenol : Chloroform : Iso-amylalchol (25:24:1)-& ¥ 3 3,000rpmel]
A 1087 FARE3 & Az DNA 89 F=2 AAFH3h Ethyl ether 2 volumeS ¥
Waol DNA 89 Fo] EHsjd wj7tx &5 3 3,000rpmel Al 583F A E2]stal ethyl
etherE 3T AIA AASATE 3M sodium acetate (pH5.2)E total volumee] 1/10815 3 7}3}
31, 100% ethanols Yo] DNAS $=A)7]11 70% ethanolS 20m A= Y11 DNAZS AN AR
t}. &4 3| ethanolg& A|Ag 3, TE (10mM Tris-HCI pH8.0, ImM EDTAE ¢F 1 ~ 2n A=
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Yol DNAE &siA|A 4T Hastdd.

(3 DNA HZEA
DNAES gm—a] A7 BFEAS A&l 3x S/ 950u ol 50u &) DNAE
209 3]43k & spectrophotometer (SHIMADZU, Japan)E ©]-&-3Fo] 260nm<} 280nm
A ZA3ske 0D260 /| OD2802] HI7} 1.8 ~ 2.0 =< DNAE AF&3FS T

N
-~
ol
o
£

oop
o
b
2

(A SNP genotype
B Ao A SNP genotyping 2 SBE (single-based extension, Vreeland &, 2002) #-2]& o] &3}+=
ABI PRISM® SNaPshot™ Multiplex Kit(Applied Biosystems, Foster City, CA)S AH83}S3 T

(o}) Primer A& € PCR S

WA Fr3 SNP 2= 9]3] NCBI database (http://www.ncbinimnih.gov)E -&3+93°™ SNP o
AREE primer + primer3  software  (http://frodo.wi.mit.edu/cgi-  bin/primer3/primer3_www.cg)S
ol-gst] stk =3 DNA & o]&sle] PCR & AAstRon, 1 24L& a3 2o
20ng genomic DNA, 0.25U Taq polymerase (Solgent Co., Ltd, South Korea), 1x buffer,
0.2mM dNTP, 5pmol primer (forward/reverse)E 7}ste] ZA 15 w7t H =5 st &35k
% 94C 5804 1 cycle, T olA 30 %, FAHLEoIA 30 X, 72ClA 159 =HA0E 35
cycle, 72C 3 &4 Icycle & W-&AAT HAE PCR product ol A 1 wE X719 &3+
AR =S sttt

(Zh) PCR product A
PCR product o 5U SAP (shrimp alkaline phosphatase)¢} 2U Exo I (exonuclease I, £
col)e Z7Vstd & EFI v, 37C oA 1ARE & RESAIFT ¥Ego] Ed te
75C oA 15 &3 &84 AlFH T

(b SBE (Single-based extension) Hk-$-

SBE %S $ja ABI PRISMB SNaPshot™ Multiplex Kit (Applied Biosystems, Foster
City, CA)E Ar&stda, I =312 v Zo. AHAE PCR product 1 ul, SNaPShot
multiplex ready reaction mix 1 ul, 5pmol SNaPShot primer 1 ulS 2o] AA 10 ul7} FHA
stal & &3tsle] 96T oAl 10 =, 50CAA 5%, 60ClA 3022 ZHo=Z 25 cycle &
WS A T WES¥® PCR product ol 1U SAPE H7IslE ts 37ColA 1A &<t
Hj kel ol 75C oA 158 5 2343 A7t
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(b SNPs genotyping
HFHo=x FHl"l PCR product 1uE GeneScan-120 LIZ size standard (Applied
Biosystems, Foster City, CA) 0.25 ul¢} Hi-Di formamide 9.5 ul (Applied Biosystems, Foster
City, CAE H7lsted & 4oE o 9H5CTAA 583 WAAAZ = ABI PRISM 3130XL
Genetic Analyzer o] 719 %< 3tAth 7|95l £ PCR product &= GeneMapper v4.0

software (Applied Biosystems, Foster City, CA)dll Hlo|HE &3l A8 S AASH T

(Eh 23 &4
Ao 3 BAS ste] o] & Hd-&(heterozygosity), Minor i B-FH2 M=, sjr]-9}<l
# 71 % ¥ (Hardy-Weinberg equilibrium)#} -+ & (Linkage disequilibrium)&41-S A8kt

(¥}) Haplotype 243 htSNP
Haplotype block T2 Haploviewer v4.2 2oz o] Ao JiF
T FAAAA zbol7t ol U F9e AdEsidth 7]€ Gabriel T (2002)¢] ek
215 A3 B pairwise SNPol| tigt D” gk ZAE st ARESR L E4 0 AFE Hox
Ae EABAZE glojok gtk A7]dA FAHE ABEH P32 Haploviewer v4.2
2P = WA o Z Qin 5 (2002 ol&] X3 = o] algorithme AF&3le] H2 9]
AR Qo] ZAH haplotype HIE FAHXZE 7319t Gabriel 5 (2002)2] K o
HFZNA D’ ke AR (uppen)7t 0.980]4Fo]ar &18kA] (low)7}F 0.70]%40]
H 73 A#EHE (strong linkage disequilibrium)e] ¥t} w2k haplotype block-&
SNPZLell A8 F-7ko] 95%0]do] He AYS dAddn
2 dAFoAe 71EY Gabriel 5 (2002)0] ol g2 ut ot} &3] four-gamete
rulec] gty BH A= AS o] AME3FY T Four-gamete rule ®2]o)gk o np7 49 5%
T2 genome-wideoll =3 Z4ze] SNPse} LD Al (r* ) Akeloll LDk H7str] < el
AAsEE wk2olth (Wang 5, 2002). Four-gamete rule2 HZ3chd, 2712 w7 haplotype
= 4719 gameteE 75 He Hwe HIE 2 AMAT vk BE 47 gametert Aol %
0.019] W=oA #AZHAGH, Qxdo] TAHE 2oz AT
Zt MA el g haplotyped] A3 RHiE= FFAHR §lo] Scheet T (2006)°] 73
algorithm< AF&3te] A4kt Ath. htSNP A A2 Haploviewer v4.2 =2 13 oAl Tagger X
21 9] pairwise tagging W (de Bakker %5, 20052 ©]&3}%al, Gabriel 5 (2002)0] A
9%k WA Eul ol g} four-gamete ruled] Wo] W& mpA S AuE o).

1nl

ftlo
rr

ok o

-
[-'\l
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Q) 23

Ob ddg A4 2 37 23

F 1L AT WA 9 BRT AA d53

&7 AdEY 2 7hnpg 5555 434 A
R[EIE)) 92.01.30 29jj o] 88.67 42.0
21(3 = 93.01.19 ool 83.33 42.0
36(x1=h 94.06.26 4=~} 87.83 41.7
43(3 =) 77.10.12 XY E 81.00 41.7
24( 3 82.10.11 = BB 90.00 41.7
403 3h) 92.01.30 L Fu} 100.33 41.3
373 = 86.07.07 A= 81.83 41.3
313 =h 67.12.24 =3 - 41.3
17 82.10.11 Eg&da 92.17 41.0
22 73.05.24 ey 94.17 40.7
50 78.11.22 3lolEEE 99.17 40.3
47 61.08.05 n}s}s 2} 83.83 40.0
8 91.10.21 AIEHS 83.90 40.0
41 76.01.15 oY 94.00 39.7
28 88.01.30 Slo] ESIT] Al 89.33 39.0
19 93.06.21 o] ~2 3 82.83 38.7
42 82.10.11 o =4 77.83 37.7
10 82.10.11 =4 86.17 36.0
1 78.11.22 N s 76.50 39.3
2 82.10.11 Hepgololdl 74.33 28.7
A28 AADOH FHgo] RES AANDE TR Bl Ao we AW i

ks
Woe 319 23 2o Iz AAE Add g2 33
3T AZA J® AAHAHE 239 Z2A 2152 A 15 13 85 FAA 24
o g AAsger. Ad®E 165DH 8, AH 8)o tigk DNA
43 Ave= & 39 2o

Lo
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® 2 44 Um A AE PrE

W5 ol 47 %

17 1 HEA F9] 71587 EEEX!
2 ozl T2 AT EEEE]
3 EgEss | 2R A% Fat @ 94 98 EEEE.
4 45 FRol A% EEEE]
5 EEEE, AC(FR) A% EEEX)
6 A %A F19] 71587, ABe EEEX!
7 T A By, $474 44 EEEL]
8 CERE A R EEEE]
g T3EA A ae EEEX)

22k 1 BEZHY Tad, AR [EE RN
2 A% 54] e EEREE
3 ol e(4sh | myel WAL 4A dES SR
4 2EUYE IFA L, F-E oHE SRR |
5 A ESE dRE, 53 4 ol e SR
6 ER p o g EEER
7| emaca s ol CEEP
g zoe A 9A AAT 4Rl WE g Heingy
9 A= AT A olel e, FA Ak Heing
10 I % o, 2He Heing
1| =meE Av AR, AAA A CEEP
12 A o7 AH ™ SRR |
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# 3. Sample QC A}

. - ol 1 Con(cne;/tﬁa)tlon Vc>(|::|;ne Quantity (ug) Purity
aunie | fre aune | tone | 2307 | 2
1 Good Horse 3 | TN1611D1286 | 21.4 21.8 184 3.94 4.01 2.18 0.51
2 | Good Horse 21 | TN1611D1287 | 225 214 179 4.03 383 2.40 0.54
3 | Good Horse 24 | TN1611D1288 | 34.6 29.8 183 6.33 5.45 2.06 0.63
4 | Good Horse 31 | TN1611D1289 | 27.5 24.0 182 5.00 437 2.29 0.61
5 | Good Horse 36 | TN1611D1290 | 34.4 28.3 182 6.26 5.15 1.93 0.74
6 | Good Horse 37 | TN1611D1291 | 27.8 22.1 182 5.06 4.02 2.19 0.62
7 | Good Horse 40 | TN1611D1292 | 29.3 26.3 177 5.19 4.66 2.17 0.61
8 | Good Horse 48 | TN1611D1293 | 444 34.6 182 8.08 6.30 2.04 0.86
9 Bad Horse 1 TN1611D1294 | 21.7 19.0 179 3.88 3.40 2.09 0.55
10 Bad Horse 2 TN1611D1295 | 23.2 19.3 182 422 3.51 2.08 0.56
11 Bad Horse 3 TN1611D1296 | 24.5 18.2 166 4.07 3.02 2.25 0.56
12 Bad Horse 4 TN1611D1297 | 29.1 22.0 179 5.21 3.94 2.10 0.68
13 Bad Horse 5 TN1611D1298 | 245 215 179 439 3.85 2.07 0.57
14 Bad Horse 6 TN1611D1299 | 20.2 174 176 3.56 3.06 2.26 0.49
15 Bad Horse 7 TN1611D1300 | 26.3 21.5 181 476 3.89 2.11 0.48
16 Bad Horse 8 TN1611D1301 | 20.1 18.7 183 3.68 342 2.25 0.52
(b 2o 4737 EA(a character trait)S UYellE FAA 3THFE 23849

71Ee]l MM FAAZY FHA= AFEH HFAE androgen recptor gene (AR),

[€)
dopamine receptor D4 gene (DRD4) 1] 3l serotonin transpoter gene (SERT)o] &&#{A Qo
o NZEY, =9y, =24, oxEZ, B

[e)
AN BRe e

o
I
=
>
2
:;l
T,
A,
Jo
e
_>|i
i
o
5
N :lo
offt
it
2
X

o

¥ = o




AE STFAAAE BEEE 9488 I 7|& THFE 444 EAHS e Ed IS
o 48K AR SRS AEH ZAVE He = 23gYe 73 dE fA4A
TR Adsty Add fAA FRH dEE {FAAE FrHH R Al F 710
o] ol 447 EAS UEE A4 $FEFS AR ATHE 4)
4. 4o 444 EAS U F e §HdA $RT
- Gene s | Gene = Gene
1 DR | 2s | AT a9 | Esm
F i decdd 1 | -] | clarl - ] =) | ESFILS
3 (i 6 | x*F HTR LA 51 § ESR.
4 2 8 a8 | HTH1H 5t ESAOE
5 | circile | ¥ | HIRZA 53 | ST
B 1 a2l | 0 l Frirdnl | | el
] 1 r.l'l'l_.:'_l.'l I -I!! HTRIC b i F_‘\.I'-!..'!.'l
8 _dar2 3z HTR3A = | 56 erbd
5 | R | =3 i HTR L=l 57 | EoHRA
10 -l | 14 l HTESaa =H | eLrTal
j | cedab | ] 1 HITHRSEP E..__ LSEFEE
1z CRIDS | 35 SLCGAE [ | L1 =
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polymorphisms (SNPs)¢] ®3l& &3 444 EAS &<1st7] 9184 = sequencing quality”}F
Folop 322, AA MluminaAl platform3} Life TechnologiesAte] platformeo] XAt 7] A
d s5 (Next-Generation Sequencing, NGS) dlo]E 2] Q&S 2|t JtH1H 3).

¥ 5 HF AHE 33MY 843 EAES Y= A FRT
ExE e e e i —_
v pEne P R — r
3 DR | ceisansecs O
] DO T — 3
I P b Pl E T ISE-TEELT3E 3
5 Tz chedt ASLE 1810 _s88 1178 a
= HEESC ] e BTN B a
1 e B e e T
n AT Dol TR T TR T =
= e el DL - A D T
s ERASE | e 5 FE LI - BT T TR L
" Eshis skl s SRONI T, SARORTL .
iy EE w0 B ¥R T ES- LE OG- L
im GREERT pw B O O SIS 1
na Faxpz Ched TLTTEENE - TROLOUEE 14
LE] D o 51 Jebeted 180 T ] S50 1
" TS sheaB LTEECL 16 LISEI LGS .
1r ST il § SRS A ) 15 TS ¥
B Coan ‘10 SR I GRS ]
.= CE- Ched® B0 T R I 12
20 CoeaT chwlle Da4T 112 Jda 6l E
FY e S M) FRBET e T 1
2z BT o 3G B RS- 3EETOTE T
23 HTRA Ead 1 BT A 1 G TR 3
B HTEAE w10 37 BREEE D B, ]
28 HTEA her 1T T IBSen 1T IEROT 3
D TR Cre'? ZI95AGA5. 2 BETOAD [
ar SLCsaa el 1 RS ek B P T 13
[ 2= =] Che2 EGRMET-6T 1880 T
o= e e L R, O - R T B E
B e chedl LEDR 1B LEIPEERT 10
a1 Eﬂil:l! ol | OO | D T E
az r=r— ST S DGk B0 1 TOT 1
k= CRAEAY e T B 1 i L

Next generation sequencing market

2007 2008 2000 200 2011 202 2013 24 2015

B Bumina B Lée Technoiogies M Roche M PacdicBio M Heicos B Compiste Genoma B Other

i)
do
o

a8 3 AT A1 slE Ak AR 4 71 e

_22_
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(ob A3 Zol7F A= AMEZ2 quality controls(QC) A1 9)
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13 10. Qualimap softwareE A3k QC 23}
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SHxt X Forward primer Reverse primer
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dHBdlFe] A3, FAAEF A AR 32 SNPO] A GaE7IAA TH712 ¥t

ol AL ZAGHT), €8 ol THVE 7HAE Aoz yehygrh st fetvl 280}e)
o) TS ol g3 BT A 474 A4BRlel RE ol GAVE /AT Ao et
£9 . B IH4Y Ao} Az

No. # animal av.ON Temperament

1 10004 5 DH

2 10009 2.666667 AH

3 10011 2.666667 AH

4 10017 5 DH

5 11006 5 DH

6 11033 5 DH

7 11034 2.666667 AH

8 11043 1.666667 AH

9 11045 1.333333 AH

10 12003 4.666667 DH

11 12004 5 DH

12 12017 4.666667 DH

13 12019 2 AH

14 12035 1.666667 AH

15 13004 5 DH

16 13010 4.75 DH

17 13012 5 DH

18 13025 5 DH

19 13029 2.25 AH

20 13042 1.25 AH

21 13044 2 AH

22 13047 2 AH

23 13058 4.5 DH

24 14006 4.666667 DH

25 14019 1.666667 AH

26 14020 4.666667 DH

27 14033 5 DH

28 14034 5 DH
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oo REAEE A3 F&dd =EE 7bsAdol Uk

o] &5 o3 2EH 2 AEE FAHSY] AsA Autr, AT, AL, 5 24 JHE
Zolvl(cathercolamine), €}l == 3 (betaendorpin), i_EiElﬁ(cortlsol) S O Aty

Zl o

AAEC] o] &5 Yot IF Z2EHEL AR F4ly]
(hydrocortisone)o] 2} &2lx AHEolE T 2RO EH T o3 »~Ef~ AEES Hrls
71 f1& 7H WwE] AREE A o

HIole &5 2E# 2o o3 FHx
ol FRHT dnt. wEA, B dA7E &5 4

s
AGE BF A Fo 3ol beT ATHS A LY A

2 A= R T4

b N8 &
® NE1:
o FE 9 ol : B G-9A) 55

o At#E : dEdl AFA #E JIEd Yot AFsEEe ¥ SFEHFE)
TFALR 1.5kg, AXx(EI|RA 7]F) 4kg
o &% ZHd :£H 0,10 ¥ 208
@ AE 2
o FF 9 yo] . FFvHELF) 10-124(6F)
o At¥de] 3T AEH B TFol Yot AR 2 S

F$ALE 1.5kg, AX(EEA 715 4kg

o L& x4 ¥YH T £H (0, 10 € 308

Wb 718 B8 =4 A4
B gz 97 FEe A, AuE sEFoln
B u

2 92 2% 20890}
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F 300xgE ANEe sl WYL
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@) 27 2 ¥ et 54
il fgiq
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o
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ol
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0

T =
S = =

GIEELESIEEY

OH O

Zo

o]-&-3t At

Q) A4

3 JEHz A8 B4 733 EgA T4,
= eclia methodE COBAS(Roche,USA), lactic acide

&%

2] sty BD Vacutaiber EDTA-K2 10.8m1(BD Blosc1ences USA) FTEOH =
3}@‘1:}. A Iml2 g2olA] BHastHA AsHH HAlo A3t Yz a2
w23l

28 g3 4° CoA 4A &% E%ﬂr

8tz 7 Ab= Vetscan vs2(ABAXIS, CA) ¥ Vetscan HM5(ABAXIS, CAE
=2 8}E 2 (Creatine kinase, Ca ionaized, Ca, P, Na, K o]t}

Korea)oll & &3t EAstAT. =
H]AIH © 2 COBAS(Roche, USA)E

oD 2o AA TPR, &+ 2 dH3s 7=

b

10. & A d5

M

TE 71
WBC 5,500~ 12,500 /cubic mm
Platelets 100,000-600,000 /cubic mm
RBC 6,500,000-12,500,000 /cubic mm
MCV 34-58 fl
Segmented Neutrophil 2700 - 6700/cubic mm or 30 - 65%
Lymphocyte 1500-5500 / cubic mm or 25-70%
Monocyte 0 - 800 /cubic mm or 0.5 -7%
Eosinophil 0- 925 / cubic mm or 0 -11%
Basophil 0-170 / cubic mm or 0-3%
Hemoglobin 11 -19 g/dL
PCV 32 -52%

ACL Fibrinogen
Fibrinogen (Miller)

150 - 375 mg/ dL
200 - 450 mg/dL
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T 71
A& 37.5 - 38.5C
A4 30-453] /%
35 8-123] /%
¥x 12, 2o gHe} T E
T2 NE
ALB 2.5 - 4.2 g/dL
ALKP 109 - 315 U/L
ALT 3 -25 U/L
AMYL < 30 U/L
AST 205 - 555 U/L
BUN 8 -27 mg/dL
Ca 10.7 - 13.4 mg/dL
Ionized Ca 50 - 60 % of total Ca
CHOL 51 - 109 mg/dL
Ck 90 - 565 U / L
Cl 94 - 102 mmol/L
CO2 24 - 31 mmol/L
CREA 0.6 -1.8 mg/dL
GGT 12 - 45 U/L
GLU 72 -114 mg/dL
K 2.7 - 4.9 mmol/L
LDH 520 - 1480 U/L
LIPA 460 - 870 U/L
Mg 1.6 - 2.5 mg/dL
Na 132 -141 mmol/L
PHOS 1.9 - 5.4 mg/dL
TBIL 0.1 - 1.9 mg/dL
TP 4.6 - 6.9 g/dL
TRIG 11 - 59 mg/dL
URIC < 0.5 mg/dL

Z31) http://onlinelibrary.wiley.com/doi/10.1002/9781118704783.app3/pdf




(b grte) &5 Aol e @Y A& ¥HE

O BE L5 A%

Sefrle) B Akl BE AL, WES 9 SFF WEE 2AG ARE £ 139 2
o £F A% A Aol Wi 37.2C, 5% 9 10%¥0] 242 BF 34T oo £F F
208 o] 37.8C 2 FolahAl EUTHPC.05). ST Bl A AL W el AT @
Aule= H 453 - 52024 Abol7F QA TFTFE H 28.8 - 33.83]/E o2 FASH
Aol sieh.

£ 13 @l A PR Akl mE AL, W R BFES W5

Duration Temperature (C) Heart rate (3]/&) Respiration (3]/&)
0 37.2%0.1° 52.0£5.0 28.8+1.3
5 37.4+0.2° 46.0+5.8 33.8+2.0
10 37.4+0.2° 45.8+2.6 32.5+3.3
20 37.8+0.1° 45.3+1.3 33.5+1.3

grefmke] HH A7 & CK, Ca++ 2 Ca 5% W3S AR 23+ % 143 2o ¥
BAZEO, 5,10 2 20824 CKi B 302.2 - 3725, Ca++ F=+& B 1.37 - 146, 2 Ca
FEE Y 1205 - 122224 Aol7h glith @8 Zold HF Ca BEE 107 - 134

o

o

= eputel OE FY F Aold 7QlE ZoE AdEw FS FrEHd o 2
ot = CK 5%+ A ¥W7F 90 - 565 ULZA & AT Ax= A4 FFo|dh

Sketole]l H KB A|Zbe] wE Phosphorus, Sodium 2 Potassium &S ZASE A3t=
159} 2ot &% 0, 5, 10 2 20| A Phosphorus &%+ H+ 2.30 - 2.48, Sodium &%
133.50 - 137.25, Potassium %+ H 3.58 - 455 FF oAtk H oA A HLAV}
phosphorus 1.9 - 5.4 mg/dL, Sodium 132 -141 mmol/L % Potassium 2.7 - 4.9 mmol/
B AT Ayes 25 Gl &3k

shebule] W R Az w2 lactic acid, cortisol % aldosterone?] W3tE FAS A=
® 1637 2t % 0, 5, 10 2 200l A lactic acide H+ 0.70 - 1.06, cortisol& 5.00 -
7.88, aldosterone> 0.68-2.05%th. g+ Lo A MY+ lactic acide 1.0mmol/LE2A & A
TolA &F 5&°] A =RoU & AtdE AGR A &

=
o
it

_42_




% 14, ste}vloll A R A 7Fo)] wrE CK(Creatine kinase), Ca++ % Ca w3}

) CK Ca, ionaized Calcium
Duration ) ]

(Creatine kinase) (Ca™) (Ca)
372.50£50.0 1.46+0.0 12.22+0.4
304.75+54.3 1.40+0.0 12.18+0.2

10 368.25+58.4 1.37£0.0 12.05+0.2
20 302.25+63.4 1.43+0.1 12.40+0.3

15. dtefmpoll A B A|7boll w}bE Phosphorus, Sodium % Potassium *H 3}

, Phosphorus Sodium Potassium
Duration .
(Pi) (Na) K)
0 2.33+0.3 137.25+0.5 3.58+0.5
2.30+0.2 134.00+0.4 4.55+0.1
10 2.30+0.3 133.50+0.3 4.55+0.1
20 2.48+0.4 134.25+0.6 4.33+0.1

X 16. g&tvtoll A H R AJZbol] wkE Lactic acid, Cortisol 2 Aldosterone H 3}

Duration Lactic acid Cortisol Aldosterone
0 0.96+£0.1 6.67+2.4 2.06+1.2
5 1.06+0.2 500+1.1 0.85+0.4
10 0.78+£0.1 6.27+14 1.12+0.7
20 0.70£0.1 7.88+2.3 0.68+0.3

@ &5 2% A%

Fepote] S Azt whE A, Wute g 5
=5 AF Aol Ao HH 37.6CoINL, +F 5
S 108 2 2080E H 382 2 384CEA Fo3HA =ATHp0.05). AutsE &% 0, 5,
10 2 208014 ztzh W 44.53], 47.53], 49.33] 9 51.83 24 2F5A|7to] 33 ol
WA Aol 55 &% AP £F 08FE FolA7t A= ATHP<0.05).

5 ol Fol= Lo A Al MART Eobds FFolqth FE 3 <
A 31038 - 38332 &5 AF el whet EohAE Aol ot foAs AT

fol
ook
i
rlr
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m

17. @efujol i &1 Ao w2 AL

=

PN
, Epuka

T W3}

n:lolt

e

Duration Temperature (C) Heart rate (3]/&) Respiration (3]/&)
0 37.6+0.2° 44.5+2.7% 31.0+1.9
5 38.1+0.2% 47.5+3.0% 34.0+2.3
10 38.2+0.2" 49.3+6.0% 38.3+4.5
20 38.4+0.2¢ 51.8+3.3" 38.3+1.4

TEv SH A Axo] 123308 £H

2 a7 As

S W+ 1.37 - 14324 Aol7} gl
0Fol 119302 FoJstA wodth. A4 Ca
474 e el Skt

sFA|7F Ca
10.7 - 134 mg/dLZA

T
o -1

TS b

# 18. gtetufol A &1 A7k w2 CK(Creatine kinase), Ca++ 2 Ca w3}
. CK . Calcium
Duration , , Ca, ionaized (Ca™)
(Creatine kinase) (Ca)

0 274.50+38.1 1.37+0.1 12.33+0.3"

403.501+144.6 1.43+0.0 12.25+0.3%®

10 348.25£99.8 1.33£0.1 11.93£0.2%

20 307.50+33.2 1.38+0.1 12.2+0.2%®
shelulo] &1 AJZte] whE Phosphorus, Sodium % Potassium W3}E ZARSE A3+ % 19
I} 2o 5 0, 5, 10 ¥ 20F9]A Phosphorus &%+ ¥+ 2.40 - 2.68, Potassium &%=
B 445 - 460 FEOZ FAHE ] &3t @9 Sodum FEE LR W @ £ 58

o
N

A

i

i

[elle}

7} W 13375 alc 134.000.2 &R 2080 HF

Mool &starh.

3 19. gefmtol A

136.00.= 2] 3}A

41 A|Zboll wE Phosphorus, Sodium % Potassium H 3}

=340 1H(p<0.05)

, Phosphorus Sodium Potassium
Duration _
(Pi) (Na) X
0 2.50%0.3 133.75+0.3 4.45+0.1
2.40+0.4 134.00+0.8° 4.56+0.1
10 2.68+0.3 133.75+0.9% 4.60+0.2
20 2.68+0.4 136.00+0.4° 4.53+0.2
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Shetrte] &1 A7k w2 lactic acid, cortisol 2 aldosterone?] W3S A A}

209} 2ot &% 0, 5, 10 2 2089 Al lactic acide= H++ 0.75 - 1.30, cortisol& 7.19 - 9.40,
B

aldosterone2 1.75 - 2.73 o]t} s+ o] AHAF M= lactic acid= 1.0mmol/LZA] o
ToA &% 5Ho] tha H& Ao ol £RH &F %7 f4A 502 sty o
AlA o & lactic acidZ’} =7) 3 & F4kA &x o7 HASE WA lactic acid X 7F Yol A

o7 #Aodnh 3 cortisol# aldosterone &% AlZto] AFstHA FIteke A FolA

¥ 20. 3tetutol A &£H AZFe] wkE Lactic acid, Cortisol 2 Aldosterone ¥ 3}

Duration Lactic acid Cortisol Aldosterone
0 0.77+0.1 7.19+2.1 1.75+1.1
5 1.30+0.4 7.99+2.2 2.40+1.4
10 0.94+0.2 8.43+24 2.60+1.4
20 0.75+0.1 9.40+2.5 2.73+1.9
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(th AZsrtE TFutolA &5 Z=0 ©E Adtes 89 W3

O EFF Y 75 AL T3 954 =67F)

@ %54 H7} 71& ; $X 10min, 20min, 30min

® =4 & : AHrE Sodium, Potassium, TCO2, Creatine kinase, GLU, Ca,
BUN, CRE, AST, TP, GLOB, HEM, LIP, ICT / WBC, LYM, MON, NEU, EOS,
BAS, LY%, MO%, NE%, EO%, BA%, RBC, HGB, HCT, MCV, MCH, MCHC,
RDWc, PLT, PCT, MPV, PDWc

4 9y o v Jriek T

FAAE : B mean+tSE, A &4 t-test, A8 HF p<0.05

@ &

ABEvLg Bo| £H Akl WE AUS WEE AW ARE ® 213 2T v}
Z

&5 Ao HF 413)/Bolg oy &% 10, 20, 308 Z+zt HHF 63, 69 L 793)/B o2 9
SHAl S718FATHp<0.05). g+ 2o A Alblg= 30-503]/E ooy £HRISFoZ AN

M9l oo Fbahgrh

2L ARHIE TolA S2 Az mE NS W

Duration Ak (3] 5
0 41+2.9%
10 63+6.9°
20 69+4.6™
30 79+4.8°

AZsupg DolA &1 A7k wE Sodium, potassium, CO2(tota)e] W3S A3 Ax
+ ¥ 227 2t €% sodium FEE &% A @Agle] W 136.2 - 1373013 B
duke] 7]&<l 132 - 14lmmol/Le] M9 WAtk ¥ potassium 5 HF 4.6 - 5424
ztol 71 A3 Adule] ALl 2.7-4.9mmol/Le] WHE Ru= &5 108 % 308 ta
= vt TCO2&= & Azt Aol wet Bt 282904 3028 FsHJo Art
o] 7% Bl 24-3Immol/Le] MW= Z}o]7} fluT
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® 22. AZ5upg oA &1 A 7h] wE Sodium, Potassium ¥ TCO2 w3}

. Sodium Potassium
Duration TCO2
(Na+) (K+)
0 137.3+3.4 4.6+0.1 28.2+0.9
10 136.4+0.7 5.4+0.3 28.2+1.2
20 136.7+1.1 4.8+0.4 29.7+£1.6
30 136.2+0.7 5.0£0.3 30.2+1.3

Agsug 2o &1 A7t wE CK(Creatine kinase), glucose(GLU) 2 Calciume] F=W3}=
AV Axte i 233 2tk €3 creatine kinased] BEE % AzHe] Aol whet 180.2U/Le
A 202.7UILZ F7Feld o Adupe]l A4 H2(90-270U/L) Well &8tk % glucose s v +
ol H+t 68.0mg/dLH oY =5 10837 208= 22 Het 39.3 2 45.3mg/dL=A -2l
W (p<0.05) %5 30%oE Wy 53.7mg/dLEA ztolzb fIdth A wRe] glucose )
72-114mg/dLe} HlwetH A ARE A s nlste] @ o)tk 3 Calcum &
+ &% 10%°] 127mg/dLE=A &5 2023 30&°] 247 Ht 124 2 12224 FofshA @&
o) ATHP<0.05). 3FAITF Aufe] AAF calcium F%¢! 10.7-13.4mg/dL B9 Well AUk

B

off

o 1

¥ 23 Agsulg FoA] &1 AZHY b2 CK(Creatine kinase), glucose % Caw s}

Duration (CreatinCeKkinase) GLU Ca(ICC;L)lm

0 180.2+ 14 68.0£6° 12.5+0.1%°
10 194.4+15 39.3+6" 12.7+0.12
20 202.7+13 45.3+6° 12.4+0.1°
30 201.0+12 53.7+10% 12.2+0.2°

A&dsulg wo] &1 AZte] whE Blood urea nitrogen(BUN), Creatinine(CRE), Aspartate
aminotransferase(AST)9] W3lE ZAMgH A= & 247 2ok BUNS %5 dFo| HF 12.0
- 125, CRE= #H+ 1.3 - 14 2 AST+= H+ 2732 - 290.60.2 &5 Al7te] W& zko]7t gl
Aot 3H A4 BUN, CRE 2 AST &2 Z+2F 8 - 27mg/dL.  0.6-1.8mg/dL 2 205-555U/L
24 B AT Ade 25 A B9l &gl
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24 AZFrg DA £R Az @& BUN, CRE ¥ AST W3}

Duration BUN CRE AST

0 12.0+0.4 1.3+£0.1 273.2+14
10 12.4£0.4 1.4£0.1 285.8+16
20 12.3£0.5 1.3£0.1 290.6x15
30 12.5+0.4 1.3£0.1 288.8+14

Aoty o] LHRAZM] wE  total Dbilirubin, Gamma glutamyltransferase(GGT),
albumin(ALB) &%& ZAISH Ay= £ 259 2tk TBILeEEE +5A10 met 3+ 1.1 -
1.3mg/dL, GGT #%& 19.0 - 21.3U/L, ALB %+ B+ 3.3 -3.5g/dLE Z}ol7} gliih sHA
d3 A 5% H$7) Bilirubin (total) (TBIL) 0.1-1.9mg/dL, Gamma glutamyltransferase(GGT)
12-45U/L, Albumin(ABL) 2.5-4.2g/dLEA B AT A= % FAE9] o &ahath

¥ 25, A gsrhg oA £H ATt @& TBIL, GGT % ALB w3}

Duration TBIL GGT ALB

0 1.1+£0.1 20.6+£1.2 3.3+20.0
10 1.3£0.2 20.7+1.2 3.4+0.0
20 1.3£0.2 19.0£1.2 3.4+0.1
30 1.3£0.2 21.3t1.4 3.5+£0.0

Agsulg Zo] &1 A7t w2 Total plasma protein(TP) F55 = t}
& AZE 0 - 3034 Ht 6.7-6.9g/dLEA A HAQL 4.6-6.9g/dL Woll &3t FA = fISiTh

¥ 26. Al DoA &1 A ZHY mrE Total Plasma Protein(TP) w3}k

Duration TP

0 6.7+0.4
10 6.9+0.2
20 6.8+0.2
30 6.9+0.2
A&

kg o] &1 A7 w2 White blood cell(WBC), Lymphocyte(LYM), Monocytes(MON)
St A= % 273 2. WBC= % 0, 10, 20 ¥ 308 22 H++ 8.0, 9.4, 9,4
9.5 x10° cells/uLEA &% 102 0|37} FoJhA EolAlE= Ao Atkp<0.05). LYM 5= &

Lo
off

=2 24

i)
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= A&z o] 24%10° cellsSluLEA &5 108039 H 3.0x10° cells/uLell HIste] f-2o)8tA e
ZAEFO)ATHP<0.05). MON =& Hi 0.3-0.4X%10° cells/luLZA =tol7} ¢lgich gk Agule] A4
WBC %2 4.9 - 10.3x10° cellshul, LYM 432 1.7-5.8%x10° cells/ul, MON $%<& 0-1.0x10°
cellsiiLZ2A £ A7 Ade &5 AP ©E Aole oy =% 4 W9 el &3k3ch

327 Agsrkg TollA £E Ao g WBC, LYM 3! MON w3}

Duration WBC LYM MON

0 8.0+0.3? 2.4+0.2° 0.440.1

10 9.4+0.6" 3.0+0.2° 0.3+0.1

20 9.4+0.4° 3.0+0.3° 0.4+0.1

30 9.5+0.5° 3.1+£0.2° 0.340.1
A

gentg ol &% AZhd wE neutrophil(NEU), Eosinophil(EOS) @ Basophils(BAS)¢] <
S AR A3 7 289 2o £H 0 - 3083 &5 AFEES 71 A3 NEU 4.9 -
5.8 10%ells/uL, EOS 0.3x10° cells/uL, BAS 0.0x10° cellsfuLZ4] x}o]7} fiich. 3 An}
o] % ¥%E= NEU 2.2-8.1x10° cells/uL, EOS 0-0.8x10% cells/uL, BAS 0-0.3x10* cells/uL
2M B AT Axes 25 A FFoIUTH

3 28 AZsrhg TollA £H Aol whE NEU, EOS 5! BAS 3}

Duration NEU EOS BAS

0 49+40.4 0.3+£0.1 0.0£0.0
10 5.8+0.5 0.3£0.1 0.0+0.0
20 5.6+0.4 0.3+£0.1 0.0£0.0
30 5.8+0.5 0.3+£0.1 0.0£0.0

Agsotg o] £H F At wE Lymphocyte %(LY%), Monocyte %(MO%),
neutrophil %(NE%E ZAMg A3 £ 293 2o &3 AZE 0, 10, 20 9 30&A LY%+=
30.6 - 32.8%, MO%+—= 3.1-4.7%, NE%+= 60.2 - 60.7%%2 & A|7te] W& Z}o]7} AT 3+
H Auolo A A vHlE&L LY%»= 19.8 - 58.8%, MO%+= 1.4 - 10.5%, NE%+= 28.0 - 82.8%=
AR AT Ao 25 AN Jedel Stk
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29 Agsrhg DolA HH AZE W& LY% MO% 2 NE% w3}

Duration LY% MO% NE%

0 30.6+3.1 4.7+1.5 60.4+£3.1
10 32.1£2.6 3.4+0.9 60.7+2.7
20 32.3£3.0 3.7+0.6 60.2+2.7
30 32.8£2.8 3.1+£0.9 60.4+£2.8

Agsotg To] £r % A7k wE eosinophil %(EO%), basophil %(BO%), Red blood
cellRBC) s+ A A3+= & 309 2o E0%= 3.3-3.9%, BA%+= 0.4 - 0.5% % RBC
£ 5.9-7.3%x10° cells/uLEA &% Azto] W& xzlol&= QAT A Aupo A A FFo
EO%+= 0.0-8.7%, BA%+= 0.0 - 2.0% 2 RBCE 6.2-10.2x10° cells/uLZ4] EO%<%} BA%E= A
2 B9l ARy, RBC 5+ +5 A9 A5 AY 20 2oy, &5 AlF o]

Fol Ay welel St

# 30. AZErg DolA 1 AT @& EO%, BA% 2 RBC W3}

Duration EO% BA% RBC

0 3.9+0.8 0.5+0.1 5.9+0.4
10 3.4+0.6 0.5+0.1 7.2+0.2
20 3.4+0.6 0.540.1 7.3+0.3
30 3.3£0.6 0.4+0.1 7.3+0.2

AZgsug Do) &£H A7k w2 Hemoglobin(HGB), hematocritHCT; Zd &2 E),
mean corpsucular volume(MCV; HH+HEF84) &5 A Z234= £ 319 2o £1
A& HMel HGB &=7F 11.8g/dLollon, &1 10, 20 2 30&= HA 147, 147 <
14.8g/dLE2A 93 57184 thHp<0.05). HCT 5% &1 A2 Ao 27.3%] Hlsle] <%
E 10, 20 2 30& Z+zF @+ 29.8%, 30.3% H 30.2%=A FolsHAl S7F 3R THp<0.05).
LA g MCVE Hi 413 - 42002 xpol7b 9tk AuloA] AHA 4Fo] HGB:=
11.4-17.3g/dL, HCT+= 31-50% % MCV+= 34-58fL=A HGBe} MCVe= A4 FFolA o0,
HCT+= o4& @& Aotk HCT+ A8+ A ES Uetde AeE AN oledl A
AT 3y, 8 =8, d¥ 29, =7 & 2 ARA Fo] gAHeE AoE deA 9
o} dkE AT 1Y Holxo A= HCT7F 29-41%%) Ao 2 HixEo E A A=
o 778 Ao E WHET)

=

o

A AF
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# 31 Agsrhs ZolA £X At w& HGB, HCT ¥ MCV W3}

Duration HGB HCT MCV

0 11.8+£0.9% 27.3+0.8% 42.0+£0.9
10 14.7+0.4° 29.8+0.7° 41.3+0.9
20 14.7+0.6° 30.3+1.0° 41.3+0.9
30 14.8+0.4° 30.2+0.7° 41.8+1.0

Agsnpg wo] &1 A7t wE mean corpsucular hemoglobin(MMCH; 3 2 & 3-8 2 &
2F), mean corpsucular hemoglobin concentration(MCHC; H#ZdTdM A% %), red cell
distribution with(RDWc;, A8 FEEZL) FFS ZAGE 23 = & 323 2o S5 5471

utz} MCH, MCHC ¥ RDWc& 27t B 41.3-42.0, 47.2-49.0 2 25.1-25.30. 24 {AMe 7
Foldtt. g MCHE HET & Mg @42, MCHCE HET 3 M9 @@L 55
g uists Ao FE WYES BRIE AFoly, RDWE T A71E Yehe AL
2 A4 FFEoIY A H Agxy), Vit Bl2u g4 A 93 wd 5 JYehE
Aot

3E 32. AZerkg ZolA £H AZEe] & MCH, MCHC 3! RDWc W3}

Duration MCH MCHC RDWc

0 42.0+0.9 47.2+0.6 25.1+0.3
10 41.3+0.9 49.0+0.7 25.2+0.3
20 41.3£0.9 49.0£0.6 25.3+£0.3
30 41.8+1.0 48.3+0.8 25.3+0.1

A&Ent-g Zo] platelet(PLT; d 4% AA4X]), PCT(E AH8-2 9] WE-3) mean platelet
volume(MMPV;, w3848 7), platelet distribution with(PDWc, HH#dAHEZZ)E XA
A= & 339 2rh £HeF 0 - 3024 PLTE B+ 118.2 - 133.5%x10° cells/uL, PCT
H 0.1%, MPV= Hi+ 6.8-6.9fL, PDWce 34.4 - 35424 &5 Aol = =ol7t gl
t}. &3 PLTY Avl AA +£F 72-183x10° cells/uLE2A B A= FA Mo &3}
1, PCT+= 0.14-0.46%, MPV+= 7.4-10.4fL, PDWc+ 9.0-17.0fLZ A E24jo] & Q slt}.
Agsrpg T £H ATt WmE IHEN A4 FES AR Ay E 349 Zrh

k

2 32 rlr

&R &5 AZRE 0877 TEE FEE 498 - 5.78ugldLEA AZre] A gkl uhel
sate Agolnont, FEE A4 Hgsqo 2.9-6.6 £ gldL ol YAUTE AL TEE &% A
22 0.68mmol/LY oLt &% 0%l B 0.61 mmolLE 2l8kA 7H48H5 THp<0.05).




ul
=

3 33 AZsrhg ZollA &1 AZte] wE PLT, PCT, MPV % PDWc #3}

Duration PLT PCT MPV PDWc

0 118.2+14 0.1+0.0 6.9+0.1 34.4+0.7
10 133.5+14 0.1+0.0 6.86+0.2 35.4+0.6
20 133.5+17 0.1+0.0 6.8+0.2 34.5+£0.7
30 127.8+16 0.1+0.0 6.9+0.2 35.3+£0.7

® M. A oA SH A WE AE S AL W2

Duration Cortisol(ug/dL) Lactic acid(mmol/L)
0 4.98+0.38 0.68+0.07
10 5.22+0.36 0.63£0.06%
20 5.54+0.27 0.64+0.10%
30 5.78+0.18 0.6140.08"

t-test, p<0.05

4 1%

Dol A 2Ef 2 fFRecleREs FF, &F, Y, B 259 §5 T 0T adE 9
EA)gtth(Foreman} Ferlazzo, 1996). ~E# & TolA thks AW §3 o5 53],
A71e &% 583 #AEd F83 gdo7 ¢z vHCampaccio et al., 2013). AF&&
AN = &&H 2Ed 2o B3 o] Astetd st dtiste] A7 AT +F 2E
g9 ZHAole heart rate, A, Z4F, FlE|EZol¥(cathercolamine), HWEJIE=ZEH
(betaendorpin), Z=F¥ &(cortiso) & THFdF AE|sHz <lA=o] o]&5 i AtHForeman &
Ferlazzo, 1996; Marc et. al, 2000). Z2E]&L AA9 FAF Ao EHlHE sfol=2 5

2 g &(hydrocortisone)ol gt 4# 2 AH|EolE TEROZH T oI ~EFHA AES
B7yar] sl 71 o] Ab8E 1 dthFerlazzo A et. al., 2009; Freestone JF et. al., 1991;
Gordon ME et. al., 2007, Hoffman-Goetz et. al., 1988; Linden et. al, 1991; Malinowski et.
al., 2006; Wellhoener et. al., 2004). &% ZE# »o] 93 Gx4x 2AL £33 AY3)8HA
Halo] e E A7 35 QtiCapomaccio et. al., 2013; McGivney et. al.,, 2010;
Park et. al., 2012; Park et. al., 2014).

2 AFd A SEnte] HRF Aol Z7H20E)F] wel Al2o] molx o (p<0.05),

Aube, 284, CK, Ca++, Ca, P, Na, K& ®H37} Itk 53], LsAZHe= H7t ot
Ae Zsht FEHE B dE2EHE FEE Aol7h itk webA @etuleA BE EES
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&, I R SbeRleud, Y sEe Ahste A
ol 3} tH(Carlson et. al., 1987; Marlin et. al., 2002).

+E T DA dF JEF, WS, S5, G, AEIEN, EIAZRY FX =
Z3A g, ZE A, A9 $£x]= 743 tHCarlson GP et. al., 1998; Johansson
et. al., 2007, Larsson et. al., 2013; Piccione et. al.,, 2007; Segura et. al., 2005). ¥ <150 A
Agsutg FPrtolA &1 AIZEo] F7hgte] wel WBC, HGB, HCT X+ folstAl =of
A(p<0.05) o] BHire} FARgE Aot AT LYM o|d HidAs F7igtal s
o B AFdAE 23] FUkst Rt A S el

=& 2EH 29 A=E FAHSH ] A A o] A AxTF ARREEHI oy THE £3] AL
|HIL e AAAEE ZEEHERE A, P2, 2 SolA Bad bk o 2o Ae A
z, &5, 2], A9 4 %% Al EXB ¥ =(saddlebred), ~®T = B 8| =(standardbred),
Al 2] B¢ =(throughbred) FollA AAIH 23 @4 U Z2E &9 F57F 1.5-2.5H] F71she=
Zo] #ZAE A HLinden A et.al.,2004). 13 Y E AFoA+= ?}F/}U}«] HWHel &£H 9 F3g
npe] &1 FoA FEE TR ZF/ie Y. AT, Freestone 520042 =& Az
o] 7kl wet A4 W ;’EEV‘ TEE SUteoH, % 1.8v) F7keteE A
o2 ®uste Zolzt i, I AFNAE &F F @ﬂ 141 :’Eﬂ*«l 57 2afo)
Z7F st oy A L2.9-6.6 1g/dl) WHIL, oA HuoA 2v) Ao ¥Ees & WHE
Fo] ofyolA AESHH Ax=2AMY 7HA7F o B g sgitHlee et. al, 2015;
Cacioppo et. al., 2004). 7] Rae} o] B AFoA FEE T A4 HYUHd Ex3
of PHO £HLFS Yo FHE Fr FFo] gle ZoE dAddAn. ATV, AE,
A, 25, g%, #2, A3 A 5 2Edx ol & o8 gl oA ¥
T FEHE w71 H3d 5 dorE=r Solyolgte HAME EAVE AHE F Ao
(Gonzalez-de-la-Vara et. al., 2004). Z2]EE %o 93 2EH2E A= H Yo]A
N7t} Eojdo] Hom FZE ST ATHPAHOE ol 7153 AEE AAANE} Do
sithe As et A Aoz AztEtiLee et al, 2015).
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oA FEA ARG B, S S0l YER o] CPB 49 F24-2 CPASH mix7HA]
2 A¥zoz g9 C null mutants olAl= HYAo 2

ol X Clostridium perfringens®] Q=78
a2 Ay 5470 AABAAV 2 FEEIAE 2B Bl

0
o

BN o

o

t}. Alpha-toxin (CPA), Epsilon-toxin (ETX), Iota-toxin (ITX)Z2 733l s
oA A R HA & doe AeE B HI oy Toxe ofF Fiel FAwEAl
7re] A#Ado] seEo] ¢ A ¥t} Enterotoxin (CPE), beta2-toxin (CPB2)¢] A9 Ad& o
o7+ Ao RuFEI Yt} Beta-toxin (CPB)] 7% FZ WolxoA A FHLS o
o7& Ao ® BRuwu vk 53] CPBY 49, Al 713 244 type B, CollA F8 =4
S Yell= 5401, 40 Kdael single-chain polypeptide24 trypsinell o}F =& 7Aool
o & A wopx| ] A9 ZfFE7Ide &Sk trypsin inhibitore] FFCE AW trypsin
57t golA| =, oluf CPBell 2+ 2 -5 a4 AN o|2A] "ty ¢8AL A+

W A= 2By

O SFEFOFEE
A2 0 T ASHEHE ZPAA BAAHD QE TETRIZEE BPLR e

AE AH F EAFASTHH PHe T 4AA X 2 Ay AT
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@ AT oLA] HAL T HAE FEste Y AUdA AT
A=re] 4574 & AEA Bl sutde tdes #HA gopAe E¥ 8 o 50
7 2P Bl 245 s I 2 5 EGGL070) T 40070 S AFA S dd dE &
g - %A, 1 29 ol e A A4 AAe JstaAE EAE S

(= 23

O TEFHNZFEEA B AT

Equine herpesvirus= Herpesviridae®}, Alphaherpesvirinae®] o}, 18] 31 Varicellovirus®

g &o g olF &3k wo| nlolya WYAot oA TF] FHMIHZ), §4H a1

A7 Z=Ama)E f23ktk. Equine herpesvirus-1 (EHV-Doll 9)3F A AWz Z3Fo] AL
wEAZE, FSFSHAv] Tgal QAT AFE 3 wiejet S50 7R Theke M2 T
Aty T3 o]Zl 2 T Aol AT AAAH EAS dorw Sg57] FE, f4h Z27)A
W, O3 E5HES] dojus FFETS AT o] FEFY FAFOA AW
(Equine herpesvirus =< 2% T+= Equine herpesvirus myeloencephalopathy; EHM)-2 o]
Al = "X

T3 FHE GSAE B oy 59 A, F4h EH 2AF IF
Aupd, soige] & B E o HA .
3 5 HAANE {fEst= vlolEAFo 3yl Equine
Herpes Virus(EHV-1) stAl 2ad 4 = PCRYES /MEs $ AAE Ao d&st
AT PCR< 23t Primer 2] A7l E S EHV-1(F-TCTACCCCTACGACTACTTC,
R-ACGCTGTCGATGTCGTAAAACCTGAGAG),EHV-4(F-TCTATTGAGTTTGCTATGCT,
R-TCCTGGTTGTTATTGGGTAT)e] ™, PCR2 94T 4% ¥Hg % 94C 30%, 60C 30%, 18

72C 92%9] WHSS 403] WHE £33 & 72T oA 1087 ¥183 & A4S BA59S

=)
2
>
Ho
2
o
)
2
I X Lo
w

Fig. 1. Symptom of hindlimb paralysis syndrome in Horse.
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EHV-1o] tjs] dwrx o2 Agst= PCR7IMES vS W= Eolido] F& RT-PCR

7S B Ao HEsHTh WA GenBank AP012321.19|4 2He Equine herpesvirus 1
DNA A ORF30¢] =7]E 32ld & Primer Express 3.0 (Applied Biosystems, USA) Z &1
WS o] L3ty primerg YAJISAY. E=3 RT-PCRE internal standard24 GAPDH
glyceraldehyde-3-phosphate dehydrogenase (Equus caballus)®} mouth GAPDHE A}-&-3l% T
RT-PCR-2 ABI SYBR Green PCR master mix kit®.Z ABI 7500 RT-PCR& o] &3l =35}
Roew, = WA 50CToA 28I 7tEste] WHAS fFEska, 95TCeolA  10Ext
denaturationdt & 95C oA 15% 18 60CA 18 5 F 403 WhEslo] 433 A=
Fig. 73 894 ®= ufe} o] EHV-19] tig ey &

M 1 2 3 4 5 6 M

1500~
1000=

500~

Fig. 2. PCR detection of EHV-1 specific DNA polymerase (ORF30) gene. Lane M, 100 bp
DNA ladder; Lane 2 to 6, horse samples; Lane 1, control. Arrows on the right refer to the
expected size of the band at 466 bp (Lane 4 and 6, positive).

b ek A R
By ChAE R

I i § fOEE
B i - S CERE 0

- " OE W - o W

Fig. 3. RT-PCR detection of EHV-1 specific DNA polymerase (ORF30) gene. Positive
sample(left) and negative sample(right).
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T MAHF 2T T T HAFE] YAA F kel BHV-13
o) A 8 AAR ARE e 3 2

A 8 B W ASES
2 Zolx ke £5FE0) 715 AAE EHV-19] 9
T QR SH4E] B ojst| T

obd 714F Zeel @ Zeley FHshy glol T wA
gulstel AT FEA Folsh WA HEL TEH

Ao £AE AR AP F Y& Ao Buy

_ﬁ
lo
4
!
S
sy
>
Ho

Ay

>
fo

Y
i
o,
i)
K
¥
rr
“.'10 —‘O{i
-
o
—_
E
O
_‘
M
[‘ 0
jus
_|_,

O~
7t = 7185 Al
o] 1

& ARk B B A

]} =5

M 28 Hlu £4& 93 gut
g - AT A3 167 HAol L Suprdel A %E]ﬂoi 35%«] nga B

2570 ] C. perfringens= Boiling®, DNA mini-kit ¥ 52 ©|&3 DNA F&2 A|g3H S
o, 16s-rRNA sequencings &3 FHF TS HAASAT HF 4% 25712 #F+ type
I} toxing FH3t7] $8l Realtime PCR, Conventional PCRSS 33t 2H, type A7} 15
7H(60%), type C7tF 107H(40%)= 270 &o] A=A, HALG BopA| EH H 2dH EY
dMe FF2HOE C perfringens type C7} 2 HA o2 ABE T Ao
TAEOLA HARY e W3Rl AolH, FE WA & F v WolA HARSY dAdde] A
&L T A= Y JVFoE2A f%}%% T US Ao Ady

a4 ARE FHO=® C perfringensel W3k A g A== 4 H
MICE strip ¥)& <33 A3}, g2z 328 -9 Ampicillin(100%), Vancomycin(100%),
Chloramphenicol(96%)5©] Aol =2 Ao =Z Yelygow, wktl2 aminoglycosides Al A
(0%) 7ol A8 gle A& Yelyth Tetracycline(16%) o A% ZrrAdo]l w2 A
° 2 YEyth

E-test' o] 7% Ampicillin(92%), Amoxicillin(92%), Amoxicillin/clavulanic acid(84%), 1&]iL
Meropenem(96%) 5©| reference rangeRth Y+& FEoA URH BRI E Holn & A
A FedE JUEkdew, Meropenem o ¢ 7 ek A A S UERlTh
Tetracycline®] 7% tlx3 2R3 np7ix 2 A 08%)0] wko v, A 92%)S
71 #FFE9 vlFo] =39, MIC breakpointZH o2 3] f23 g4ty B & ¢ A

}11

g3 Ag AxE FAdd 5 AU =3I typed, 528 YA Y AolH e YERA
okt 7HE Alo] B8 o7 FukEE Meropenem 79, ZUolE ARgo] =E7
) ol A JAde] AHET wl= AmoxicillinZ-& PenicillinsAl €9 @A S ALREE= Ao
FEEA4Y oM, o] Mo HHAEAA, 1-2U <toll w2A HAL] o2 =2 AA|Z <
Ay

=]
Mo 59 B A olxE AEF F e B8HA 2549 A
o 7 2




3 40. Clostridium perfringens identified farms and isolates

District No. of farms No. (%) of .C. perfringens No. of C
identified farms perfringens isolates

Jeju-Do 17 4 (23.53) 9
Gyeongsang-Do 5 4 (80.00) 6
Chungcheong-Do 2 1 (50.00) 1
Kyungki-Do 10 4 (40.00) 3
Chonra-Do 10 2 (20.00) 3
Kangwon-Do 1 1 (100.0) 3
Total 45 16 (35.56) 25

Q) ABseT BT LS AT B AL AP
® FH T4 ol

Ougri®} Tsutsumi(1974)7F Lol A FH o] 28 o] g3sle] A HA ol E AYqke] A 33}
Rt AF7HA 40 FQF B Ao A o] o] AR A& VA AT AASFH
Hola st o] Ao W 2010@ MAZ SR 41,652702] A o] AAkEo] 27,4973 <
Aol d o] A= = tKStroude} Callesen, 2012). A &o]2l & 3+ o] W2 Ao oz
ntE] o] ol E AT £ flo] TE JFSERE oiyg Dol E FH A | o
A &5 3 JAHCoutinho, 2008). FA To] 22 bl o|F2 UAE FA & F gle Tl
A oejutg]e] wolAE A4S ¢ JokSquires et al., 2003). A S
2252 st offell ZlestAdth. 2o W ez S0 T|Qlste] FAg oo
Lo e Z7 BlustgS W AFHOoZ AL T Tt AT HZ EH B S
gol F7ksti A &ol F7F FAlel Utk

@ AT ZH
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O

Mol AHg3tr] olRe] 7] HERE Sy Y4

Mol B A Al AnE A

o

@ sAwolNe) v

o Thujgte] FA
ool AT L] B2l o] thulgke] FA7F Q). equine FSHE #8]7}F o
H 11, bovine =+ ovine FSHE Zo] thuljgt #=o) a7} Qlth

o & F=olA TAsHA e g AAe Al A
2| 28 &2 &4 : primary CL, secondary CL, Ej¥l Z}z} 371 Z2A42HE &
3

HISHEE o] Hwa Ado] el 9al R fA o

o AFA WA ZE I vlste] ATig HE A

o FF T FYAY T

o Ferdo] HAHFIEE 98 Zojx 2-3 sl Fr|Hojok g

o FAY FFgo] T0%/cycles, FBH IFE&S Lo FHO #HHo] Y, 53] A,
AN AHE AR

o 159 FATY A5 75 - 80%°] HEES YEH, olAe WBFIIE 55-60%2] A& 9
o]

o Al m&o] 3,000 - 5000 Z&(v]=2] %)

o o 2ol A FA T2 AF o]ag kg, tlRES P3| FHTo|XoR
Hojd 2o 555 A

© FATY Ao dFE A= 8AE
o FAYUES IFts Ao TAFIIGY] I
o FULEHE wiTH F
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o Feeel AbgdE Aol FA

o FTTel |y

o 3os FALE 042 sle W L ¥ 7T-8dA Fle W 4 ECl /M =T

o FRTE HjEo] dojd IAE FARlEr] fste] Wil &3 HAE shofok T

o TAAYoIY WA vuwsHS W ANAA S AHEste] A" AR 344
&0 =0

o AdHow 2-3/ wWide I FAHBY Tt SRR A& St

o Uolg T2 x7] Hjoprkel A Bl W] AdEol 7] Wl AT ¢ 4
Eo| Yt

Wb A= 2By

HEF 3F, FoEvte gHBY 1055 ol &ttt AT A= d=riibs] Fesiel
dut FEr)Eol Fok AAEAT. BE APEESL 2S9E ol &8t WA o 75
£ AASEATE E3 3y S 2395 o] &3t dAe] FHE HARIERE Fduke} ¢
ClasiR) HAgEssls =4 3T g5 7]18k=  5.0mg/head  dinoprost

_—

trimethamine(Lutalyse, Pfizer, USA)E ©]&3ta, wi&s7|3=  2,500[lU/head human
A

gdrtel FEnts A

il
o
ofo
ol
ol
32
o

chorionic GonadotropinthCG, Daesung, Korea)

3 BAE AAs 2% 34 s

r
i
ft
4

@ ¢4 AA
Aol WA HA= 50 MHz linear transducer(Honda, Japan)& o]-&3te] 7 AlsHAT
AALE WY AASRAL, Wi f 2 AZIE Bt digo] dojd Ee
Aok Wi F= AF #AAH 71EE X A7) =23/5mm, AF o)l AH
g9, Agge FF 230E SAHSAH AT FF 2= 1 - 4 ©9=E
Samper(2009)¢] A& 7]F FstAth

o)

AT J=mpAs] FeEd 27 ZHIATHADEA ddE Jegrdo= daleo] 44

H NAE ol &t AHe AFH= A-F&(Colorado AV, ARS, USAE o] &3tHa, A3
2% "t

EE o] &3t AL AASATE A} CASA(SpermVision, Minitube, Germany)
o

PR £54e FAHAT. AFFIL 9P H9oE P4 FE 100x10°
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viable spermatozoall AO.Z o] &3Ht A AFFAol

spolE] 7] ko hCGE FARSFAL, 16413F o Fol 371 AZ54 At

o T
[\}
i~
>,
A
3
=
&)
)
>
>
=2
>
sl
=
)
o

® +A% A L B}
AT AT Y 24 Jacob Q0129 WYl F3hel AW Sk FHD 35
lskel 797 BEThe AT L ATGO o gl MFEH PPOZ BF ATk FaAn

te T8t = fFEROE 4HY o}"iﬂ‘r. A EFES AXS F FVNE FY
cuff & st 7HEHEE 1A AT F4T ATAS Aol FY F IFte WHoR
wakdth A dF= A4 33 LY ATdge o] &Y st =Fole

HA o] 2 JFHER T AT g AHTA L A0XEE
A F 0}221:} 349 A &S Holding & Transfer medium(Agtech, USA)S. 2 53]
Z2rsE AT

Y
e
ol
(=)
O‘I
[>
(m
ft
_l

o

AT MSEAPRS ol gHAt FUTE FAnke g F719 +1 - 19 A

o4 F YA HAE 2SRE o §3te] o4 F BAGHT F 159) % AT F 459)e

(= 23

sdnt 3FERE 73 Ade AR, B FAETES 5/ 3 st sn b

Sl 22} ol2)she] 4%k QAISe] 80%] YNLS 715 STk

E41. AT 2L o4 Az
T8 A H(E) SR 9 Wl 31
T (%) 7 5(71.4) 4 (80.0)
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oArd FAT 3 A F 15, 456¢)

B ATE Bole] T AT BolA £HT 85 % ol2shel Wobx ikl HFSHAT
oA A Awe W@ F 7 - 8o F2 AW Uk ol 69 oA AT

__‘6"_
of A Aol =DstA XekqA7] wj&EoltiFreeman -5, 1991). =3+ 7 O]Zdoﬂ Aad 7
5| =g-0] FolztkJacob 5, 2012; Freeman %, 1991). A& 3482 7,8, 9 ¢ 1
o 56 - 66%et3 H i1t al(Jacob &, 2012), o] & AT AdFNAME 60% 3|+&
B3R o (Park 5, 2017) £ Ao = 714%2] 3|5E€2 i 52 295 B
TR A Fa3 2l T It FEutet Fovke] Hig dAE FUIFATI= A
o]thRiera, 2009). thF& & FATo| A Fente] wi@d S 7|Fo= Fonto wjgho
19 dol A 3Y S7HAE o] 7Hesttta dstal ltkJacob &, 2012; Stout, 2006).
T A A EPOM‘ dAES FE8Y 53 &2 DA, uterine tone, s mFe] BCS T
b= 5, 2012). 1y Femke] o], AT AR, W
A TF2 A& x}0]7} ok dcH(Carnevale %, 2000; Carney 5, 1991). =% o]
TEHA A9 PAE 6, 8, 99 H 10¥] Hlgte] JAlEo] Eohar(Jacob &, 2012; Wilsher
S, 2000) stH o, #ol7) glu= Eux QtHCarneval &, 2000; Jacob &, 2012). ¥ 44
&o] H7]E= day 6¥3 day 9¥€el H 0.208mme} 2.200mmE TFE 7}Eo)] HIste FAS}
Al BA?HSquires T, 2003). &, FATEC] Agodl =AM FASA A7t STFEHA
Ao AT =77 Ol OOOumOH/H AAlEo] F718H S W(Fleury 5, 2001), Camargo
(2013)> 1,200um o]/l FA = AEEo] wrhal 3T
FHz MAdEs e giirE 3 - 104 Alelo]t}h. Carnevale $(2000)& 392

(e

to Mo o

_—
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HAZF 2 - 9419} 10- 18AE HlustH Lil&9] ztol7) gl st oy, 4w
2 Yol 97t ¢ =03 ST A '@y o] Yol AU A EHTE ofd A

| Wolxla AT AlHo] Zrl3ktH(Carnevale 5, 2000). 104014 S&nle} 25 €=
73

o
>
iz}
> o

&o° °|
S A7 A vkt Aw gHo]l £2 Aol Hgte {f4k&o] il gt Aw F
H(uterine quality)e] =4k AFEs} Aol Sk & A= o9 vddt dass wEe
2 A7E JYste o)d Aol HIste w2 £ IAFE(714% 9 YAUEB0%)S 238t

of FF 4% THEH S8l A4 Boo] e Ao BT

gt <l

4) 719 s8n A4S

4

(o]
o
4
o
i
op
2
X
>
o

U T Ak tiEEo] HHEY A5t fF= fﬁﬂoi X} wHj RS A 3s

i Y o o
fo o Hy rr ox

A BHEE Ve2e Ao W 2 54 %%QE, %@ ¢4Z 49| buffer system, <!
| Ao T4 N, AFAFN AzBH, RNADe] HH 5738, FHE FF Ve T
st AAZoZE AT BQU) oy Agd
O 3 9+ 8%
oAl @zt oF 1,200 - 1,50002] 9] ZAFrHE B Y) ol 7F A4kEa glo] WA W
weje] Bag ZF HA Z "HaYe AASES dok AN 5 80 Ao B4H
A T JAFHA 7 &ES 7dto] FHEsith B Agzloa o] AN FH F FAAFY AW
% ﬂ =) 1 o

35 (34 who] 4 8H8) 7] 2008:23:161-166) 2 T EFHo HAL eI
135 PAE D gobd] A ARETZFY A4 E A 2011:26:15-19F FEste]
Zol Ao e L AFFH &S HAshy Aok

@ =9 A+ %

Suste Fel AF0r ALY R R 53 $auks Ade] g8 A
Fo]l A2y 2ty RS o] 3 IdFAH F FAT o)A ©

T = pus = %
Aol AF7F RuEy ok 20043 wFolAE= WHAZ] b 440,000 FolA 88%%U
387,0005%7F QAF5AL o] &(Loomise} Graham, 2008), = of 4

4=
FEHOE o] FToAI gom $8ue] FYLe Wy U 5 Py
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2 AW Eo|gs oz A nEgrldes AdFoE TAHFEI HA &
o 24 92 2 EEAY 2ol TEEAS o] &3 BT U T AFgFH Al A
AN Y SEEAE FJVIFSEA Do M BE PSS AT AFE AEsta Yk

A AAA dAAY FAT AF TH, dAEE P, s 24, WL S5 A
2 ZRAAE D RFD o] AR FA FEE HAE ASE d#A i (Amanns}
Pickett, 1987; Ecot &, 2000), AYe] TZ2R=E 23 FHH =4 2D FZAAAN gk A

T5 BuE o Martin 5, 1979; Cristanelli 5, 1984; Palmar, 1984). =3t
7] BEL 3% thekdt W (Allison %, 2014), A AAE Y3 M2 7]&Ramires 5,
2013), BAS AAT Y A7) AL BEA dFLove 5, 2012)0] /L= YFHEE
&L Ao B3 T #oke A2 So] R gt

2 JAEFFA dAEode BA BHES QY A, AFFAH AL, FH AL U,
Aol Ak wiA 7], Ak, bl A, AXesAH AR & Fo
(Loomis, 2001; Colenbrander %, 2003; Vidament, 2005; Metcalf, 2007).

9 Gzte] 543 plasma membrane integritye] FZA3 7o 3+ AF(Maziero et al,
2013), JFFAH LAE A4S 93 Fixed-time insemination ¥ (Bruno et al., 2015) So] X
=] FF A AR AAEL T

_,d
)
ry
o
ol
ol
2
o

Fd, ¢ €59 v ST A A AAZ ¥ 9 52 AY] FEHE
=Y H3 3, ols FAYI A $27]E, o4 F dAAJ FHE gE gl Akl
A Fdol BETY g dE0l JAFHL ATk =3 RN E sfdstr] fste] &
#u FARGIFD, A A2 AHFAE (ACSD 2 F&420 G oA = /T

Wb A= 32 P
O Ay A, 3%, 52

A A= T=rAE] e ASSd As2id g2, vE AT 2)E 4

b o] gtttk Al e v ZeEAe] At A T)Edd Fake] By st

Atk AFELE FE3 AT T AP U d &St AYS CSU type artificial
vagina(ARS, Chino, CA, USA)ell HE7} A&d AHH S st AHs AT A A
Z 2] INRA96(INRA, French) 3|4l oz oA AA7 11UvivE A4, AAEE
Z2A39t. AE I AdY == 100x109mlE2 2R3ty IS 71 AU 59

£ odu o

@ Total motile (TM)3} Progressive motile (PM) &%

g 2= 52 AAE IC FxRAA 180 92 F & £33 A 10ulE counting
chamberel %31 CASA system(Minitube, Germany)’dollA 33] =43l mean+SEZ TM3}
PMS =A 3l th.
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@ UET 4 ¢ A I
AF FALS T AFE Uehs ALTE 124 HFo=2 dae A715 43
Cooled-diluted 2 cooled-transported A2 o & Fx7} =35cmol =E3AS o 244
%<3 Honda, Japan)& o]&3ste] =4 &

o
7 Ao 28] AFFAS AT YA A

- =

15¢, 3 40l g8ttt

rr lo
2
I
=2
X
o
o3
o
ol
H
'S
o
o3
12
—{]1‘, rl’N
ox
fuj
N
o
>
o
o
of
o
=2
=)
ﬁv‘
rlr
ol
_’a

< 54 FAo &717F
50% EZ3E FEjolA 4CTAA BASAT. HAY] 542 3142 3%, 24h, 48h, 72h E 96h
o CASA(minitube, Germany) £4 Aul=2 3ttt 1 A3 AAAATLL AHZ I, 24, 48,
72 2 96X A= 22t 73.%8, 54.3%, 58.5%, 50.3%, Z 49.9%R 3, AT Z
Zy 47.8%, 34.5%, 36.6%, 30.9% % 374%=A FH ZZol wlst] wrolx&= A oo
ZF AN YRk gl
1:1 3 7 AZtE AEEd Aes8-S 47 71.5% 2 46.3%, 35.8% 2 17.8%,
11.2% %2 2.9%, 7.7% 2 2.5% 283 7.2% LD 2.7%(cF. 1.2 M ToAx= 22 75.7% 2L
45.9%, 39.2% %2 26.1%, 43.0% 2 27.2%, 33.5% = 17.7%, 1811 16.6% 2 9.3%At}t. s+
1:4 sl FAAM= 22 80.1% 2 60.5%, 56.0% = 36.8%, 59.5% % 38.9%, 47.6% = 29.9% 1
g 30.1% 2 22.7%[t B A7 A3 AR EF vl&o] FEFE A WA AU B
Zo AFA oAtk wEbA AFH F 2442 ool AHEE - 12 34 HlEo] AAH
olm Al A =H Aow AGEHM, 24AZT o) AV HEAdE BAS 14 v oA

o
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s AARE A ARgshE Aol ERHd Aow Addn.

=4
S
~o
oxl
o)
lo
ot
X 1x
Ry
o
=2
=
|t
oS
N
N,
ox
L
lo
fol
N
ox
o=
flu}
)
D
=
o
o
=
)
o
=
g:.
=
2
=2
>
fz
i
o

after dilution 24h 48h 72h 96h

™ PM ™ PM ™ PM ™ PM ™ PM

WIO 73.8 478 543 345 585 366 503 309 499 374
SD 10.8 105 134 94 4.3 5.7 5.0 4.6 10.9 7.8
50%(1:1) 715 463 358 178 1.2 29 7.7 2.5 7.2 2.7
SD 3.2 5.3 2.2 8.9 4.2 2.0 6.4 2.2 5.5 2.6
33%(1:2) 7.7 459 392 21 430 272 335 177 166 9.3
SD 2.6 2.6 282 244 126 1.7 6.4 7.0 4.8 6.8
20%(1:4) 80.1 605 560 368 595 389 476 299 30.1 227

SD 4.7 11.2 5.4 9.8 6.2 0.2 126 104 13.7 139

TM : total motility(live sperm)

PM : progressive spermatozoa / TM

W/O withiout seminal plasma

50% : with 50% seminal plasma(l:1 volume to volume)
33% : with 33% seminal plasma(l:2 volume to volume)
20% : with 33% seminal plasma(l:4 volume to volume)
SD : mean Standard division

38 27. 37)A(aerobic) AE] Y BE
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13 28. d7)A(anaerobic) AHl AN HE

¥ 43, AAe] 84 vlEd E YA AHe] ¥r|Ad “deEl(anaerobic condition)dl A HE &

Az ANLEA 24 AT

After
collection and 24h 48h 72h 96h
dilution

™ PM ™ PM ™ PM ™ PM ™ PM

W/O 71.7 46.1 58.7 36.6 55.8 37.0 44.6 28.9 47.5 31.9
SD 9.7 9.3 9.4 1.3 23.4 18.7 4.0 5.7 19.6 17.4
50%(1:1) 72.7 51.2 19.2 11.8 6.6 2.6 4.6 2.9 0.4 0.4
SD 3.2 5.3 13.4 10.0 5.6 2.3 3.2 1.2 0.8 0.8
33%(1:2) 75.2 475 49.1 35.5 38.1 20.7 46.5 22.0 9.9 7.8
SD 2.6 2.6 10.1 12.9 5.1 3.1 6.2 2.4 10.2 9.3
20%(1:4) 81.7 67.4 58.6 37.0 56.3 31.0 36.3 20.9 31.2 20.6
SD 4.7 11.2 17.9 8.6 3.5 6.6 3.1 12.2 3.3 3.1

TM : total motility(live sperm)

PM : progressive spermatozoa / TM
W/O withiout seminal plasma

50%
33% :
20% :
SD : mean Standard division

with 50% seminal plasma(l:1 volume to volume)
with 33% seminal plasma(1:2 volume to volume)
with 33% seminal plasma(l:4 volume to volume)

ks

ZAFSH

Ry

rr Lo

mﬁ, o

KT

nEA Aae] el WA WE FH7t BAe £EAHC mAE &
£ 449} 2h Ao EREeL Bu sEow 3 24
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(W/O), 1:1, 1:2 2 1:49] 47) AFF o2 sQ3, WAANY] B TE=A FA7 o Z7]7}
3] AAE el A 4ColA Bastdo. AAY 548 342, 24h, 48h, 72h 2
96h | CASA(minitube, Germany) &4 AH|Z 3P 2 A HAZA ALY AAZF, 24,
48, 72 L 96X =SS 7 71.7.%, 58.7%, 55.8%, 44.6%, X 47.5%F 1, AR &%
Y7y 46.1%, 36.6%, 37.0%, 28.9% X 31.9%=A zHFH 2l Zo] H|ste] Folx|= A o] o}
ZF N E YAk gl

11 X7 ZF Azt A= AT 42 72.7% 2 51.2%, 19.2% 2 11.8%,
6.6% 2 2.6%, 4.6% 2L 2.9% 183 0.4% L 04%FT}h 1.2 M TFoNAM= T4 75.2% 2
47.5%, 49.1% 2 35.5%, 38.1% = 20.7%, 46.5% = 2.0%, 18]l 9.9% L 7.8%H Tt IHH 1:4
ii]“:rloﬂfqlf ZrZy 81.7% X 67.4%, 58.6% X 37.0%, 56.3% % 31.0%, 36.3% = 20.9% 1%

I 031.2% F 20.6%ATh B AT AIdes 5714 JES vluste] fAS AFoz g
T3 Hlgo] Y& E AR YA Ar] BE E3F oAt wEkA AFH F 2443 o]
of A& A9e 12 A Bl&o] AAHo|H QdilEo] BA B AR JATEHW, 2443t

Ol

o A7) HEd= AAS 14 e A3 AAT AAS AL Aol aHAY Ho=
FehE o
E 44, 3|4 A o] FFo wWE ®E Aef(aerobic vs. anaerobic)7} WA AL HE Az A
E&9 54 vA= &
After
, 24 h 48 h 72 h 9% h
collection

Extender Conditions

™ PM ™ PM ™ PM T™ PM TM PM

aerobic 655 40.8 224 149 423 19.0 293 147 4.0 0.0
EZ-mixin
anaerobic 70.4 42.7 345 241 504 17.0 449 294 160 3.8

INRAYG aerobic ~ 73.8 47.8 543 345 585 36.6 503 309 499 374

anaerobic 71.7 46.1 58.7 36.6 558 37.0 446 289 475 319

TM : total motility(live sperm)
PM : progressive spermatozoa / TM
Diluent : EZ-mixin(ARS, USA), InRA96(IMV, France)

&L A WY HEL MAG BE O w02 AEEN LTS A
A= E459h 2oy AP AR FHA= vFAHel A Bol AHEE= E-Z mixin 3
Aot frgolAl wol AHEE= INRAYG 3|AMAZ sttt REFEHE 71483 714
AAANFE 96AAA PAREIFAAN F2ASHT EZ-mixin A9 714 A= A
HE ANFAIAE AR et 2H7F 65.5% 2 40.8%, 22.4% 2 14.9%, 42.3% 2 19.0%,

rr
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29.3% 2 14.7% 12Jal 4.0% B 0.0%A T #7148 EH BE APA AEEH} A EFA
< Az whey Z2F 70.4% 2D 42.7%, 34.5% R 24.1%, 50.4% R 17.0%, 44.9% Z 29.4%
a8ar 16.0% 3 3.8%t. W INRAIS B4Ale] ZrAGE A2 A2 73.8% B
47.8%, 54.3% R 34.5%, 58.5% R 36.6%, 50.3% Z 30.9% “12]1l 49.9% R 37.4%R i, @714
NaAdFd= 247 71.7% 2 46.1%, 58.7% 2 36.6%, 55.8% H 37.0%, 44.6% L 28.9%, 47.5%
5 3L9%AT. ol Aol A EZ-mixin HAAE o] &3 AR HAr|EH o= 48AF A
TR 7Y A al, T2A1 A E 7147 £33 o)A th INRAISS A A= 964 IH7EA]
Fod AR AEES UEEH F4A] 3o vmdME T2AZ ol AVIEECd=
EZ-mixin 3] Aol ®]sle] INRAJ6E] 4|7} E92Ql Aoz AT

T AdEFFAols AR, YR B FEA Y] o] &HAL o, 7 A FHol W
B dErd T YAes AR A #4639 2ok AR, WAAEY 9 FAA Y 747
66.3%, 60.7% 2 34.5%=A AN YFHY L 60%HZ FARE BEFoldoH, AEY

2 345%2A FrolEtA He FFo|Uth

3E 45, o] o e dAe A

Semen Al Preg. %
Dilution 98 65 66.3
Cooled
112 68 60.7
(over 12 h)
Frozen 29 10 34.5

HA A E o] A&y duk 549 JAFTE T YAES HuSATHE 46). A5
WA QA 83.8%, YRS 60.5% Atk =2 AT-AFHS} HlwEtA Aeade] ¢
AE Adoe sdoy dutanAde e Ao FI AEHHA A7 E s wso] Ha
& Aoz Aadn
E. 46, AFTA Ale Fid IE YAE v
) Twin
Station Al Preg. (%) @ Preg./Cycle Preg./Al
4
Jangsu Farm 80 67 (83.8) 1.5 1.6
(6.0)
Individual Farm 38 23 (60.5) - 1.6 1.5
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7t 1 At FHAAE Y F A AFE Hko 12417 o] o] AQFHEE YA BE A

2t} 1247 o)y, 124 7}9]
o 747t 57.1%, 41.7%

—_—

._OO
ﬁo
ol

100%SATF. 124
, B FE7E 1243t o AHEE A= A%

=i
=

65.6%, 66.7%

b} wa

J

| —
—

48417t 7HA
3 7247 B A

A = A

493

bl el Helv)

7}s

=
S

713k0]

E
=

Fol Q4l& o]t

B BE Yol Aol

o
<
B

)

3E 47 BAAY BE AZE w

%

Preg.

Al

20 57.1

35

Within 12 h

41.7

12

12 h

65.6

21

32

24 h

66.7

12

18

48 h

100

72 h

toh. B A A (GE 48) 4-8

)

Al 4-8€4 Aol

%

Preg.

Al

Month

51.4

18

35

66.7

20

30

96.3

18

32

94.5

12

22

66.7
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AT, Yg4EE 9 semmal plasmaﬂ]ﬂé— HGP AR F/l #Ol FFS v HAmann<}
Pickett, 1987, Ecot &, 2000). 53] JAFFA o] & 7Fsdt HAY Aol Fd JH 60%
o], PM 60% ©l3¢ A A&t aHAA Ao=E ostal lovHHafez$t Hafez,
2000), 32 Hl thgk 7ol gle AAolkMetcalf, 2007).

2 AT o] &3 AeEe AFH A AHe] TMH PMo| Z+zF H 75.3% 2 58.2%
A, YA-31A 9 WA-Rk AR vl ooy, A8 7‘3 Ao TM3} PMo] Zt
7y B 14.4% 2 TL7%=2A TML @koy, PMe 238 F7Fstdth Park 5(2008)2 4
-84 2 AIZEe] Ao wEl TMS Yo P/}BWUP PM2& 238 ZolA+= S Hsky
o}. Crockett (200D 37 B3 2, 6 Y 12AZA o] TMo] 73%, 65% 2 48%, PMo] 60%,
49% 2 35%=E A Zto] 73t ot ‘%O}ﬁ‘?‘r.

o] dilEo] AAFHE 80%-90%°]1L, AFTHLS JA&9 WHol7l AstH ALgste=
Aol Aol w3 A(cooled-diluted) 70%-80%, 32 =wHcooled-transported)
60%-70%, %L AN TAFI|T 32%-73% L WAAEG 56%-89%= H 3P Th

oL

.

(Loomis, 2001; Vidament, 2005; Nielsen %, 2008). ¢1&+A AAl&o 43S nmx= g9l
O 2= 13 ol AFgUE HAN ZZAEORUS o] &3 BHFE, BERHAT SIS,

o) 2EZS %, F3A WA AFolw, AFFH F A AR, AY L L, AT

AA, 22 Al B Ag FE daledl FFFo] glAtkNielsen 5, 2008). =37F A2 oF
o] HHE FFS 71X, AFEe 25% Tro] AAdFTHE E WA A v FFo ¢
AES vEp A, e yo], AEe] o} WA AGE Ol wet dAlSo) ZFolrt A tH(Samper
5, 1994; Samper, 1995; Vidament &, 1997). ¥ AFoAM = WA-34, YA-&u 2 54-
Sl AAY Aa o] 2z 60%, 50% L 375%EA] o)A BHiel Hlwdle] Yo fFow
TUHANA Z JAFFAH GASE AT LS Tl tig FUrEd A7V B8E A

o7 HAuH

-g3 AHY FAFLS 2ml Xé 2 AAFTH ) 0}04 AFTFBolls &
o JAFFAHEA F¢ % 200x10°-400x10%7) A% 2

A=, 300x1067 HEZE 23] AFFAHAAE Yalgo] =718k cHPalmeret Magistrni,
1992; Vidament -5, 1997).

A& FFS PIAE 82AE FollA widd AFFA Azl wl% Fo8hA Hiwi
‘E‘r(Metcalf 2007). Aol AE AIZFE st WA AL wie A 48AItol Y, A8
2 HiFAT 6 = 1243l JAFFAEES AAZAstE JdtkSieme &, 2003; Bedford-Guaus,
2007). 7}?3@}?{ AFFH AHES B3] Qe 6-12413F HF o2 AAAA == 2294
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AFE Bt dx 9 ZV|E SASIER wjg A7 E d St of SR, EE I AZto] ol
2850 F377F o AAolBRE, TEE Y3 wigA 7] g F9 FEo] FUF HA
ATHMetcalf, 2007). MiHFFEE FAAYES o] &3 L AFFTA ¥EA a3

2, 847 dZe dxo AAFI|o wElA hCG ®=E deslorelin® 2 W&t =7} 715
H T 36-42A7tel] wj @ E = Hl&o] 94%o]th(Samper, 2008). S22 &l ofg wiT FEE
FARZY AFTAHA &3 AH AHEI AT, T8 I P At IE Aol ot
RAZA 13 A JAalge] 67%Morris &, 2003), 24 H 40AZHA 23] £ YAl
46%Barbacini 5, 2005), WlgHAZF <AAE  45-47%Barbacini 5, 2005; Metcalf, 2005;
Humberg &, 20060)Z X 13}t

AEAASHAGN & B AAo) hF FAY AG AFS ANH] Qo Fe 1 ]
Fol Mgl 9X @tk &t WY B uF o|BWe| THHA %x; A YEEel 100
o] G003k @ 718§ &o] 10089 150]8421 B e AgsA BHES sha ek Lol o
Nze] Aol Baste B A A SHS WISt WARYD AP S TR
of 2AE vhastelol s W AN Zr)7} xel uste] Fobd BA F PEEo| Wt
webd QFFAH AHgEE AUe Ao A5y BHoE AREA Ba, YA bsd A
& FE AASE FoE AASE dol g ¥ Aoz wuuEt F YL %3
28 BY £EQU AEE 60% OO S, FAYNL YEL 40% oS JFOE W
. FARNL AAHOR &% A 1AW ARml FoR ARAFFE A7k B
3 WAL I, FF U AE b 5L AT a0E, AR A Avns 3 A
&2 YA 50%, sZ2GN 40% ol e R A AAE Aoyt Zasith WA AHA9
HEE 50% 1Ee B AN 96N WEHY Y mEA 50%0] AEES A5G
om, WEeA AF T oY Lure] g7Igko] 2857 wEolt

AL W) 24 ol

Sperm dose(x 106) L«lem (24i32}l—)' =R =ARN &
— 35%
2 & 2~(INRA) 200 400 400 )
motile
vl = (Utrecht) 300 TNM 600 TNM 300 TNM
35%
=Y (Hannover) 300 progr. Mot. 600 progr. Mot. 800 .
motile
v = 500 progr. Mot. 1x109 800 >300 motile

6) 2o ARAGAE 4 a7rE 44 2 AR F9 AA 243 “A¥s
&1t AR AR o =3
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. Ag5e HE AR A

D & &34 ¢

e 2v £3 2 YE 43 2L 2T, 43 YelA A=t BelH
Foslo] AuelA ol §FE WYL uEl, 2o Asfdelel tha OE AL BAY F AL

7hH A3B/GIDY A8 &4 v

GITe #¢d &4< F =F 1t Hli"@ﬂit’q 7P FEHR zol= AA AR A
o] & &2 oln, Swenson(1977)2 & 500 A e} o] A9} 2ol 9T F9

o iﬁ}%ﬂ el %’%Prl'?rol M 8% Ves ‘:‘f%ﬁ}t—
ol Wate], oA a3lH HE F RE0] VT TS dAEe Aotk Y AF
S Zte 4o HlE T -CH W 859 oF V1l A=dolx EFety AsdEe] H4AH
S &9 oF 34 FF AER FH FL olfw, A F&5Ho| 3u112kg vs 36kg) ©]F
o8 77] wFolty T %E‘-E}% ol &5l A GITAA A st= HI&E E o
o= 49 oF 3uj(92% vs 30%)°l Eote F+xF 5AS it @& “Posterior Fermenter”
2A, Aoz QoA AFEE dulist 9 F547F dojual, I theell A&ste] SRES
ol A Aol o3 T} dojdths Ho] Ao FHEEE JPE & Aolxoltt

3 50. Comparison in capacity of GIT between horse and cow.

Organ Cow Horse
Vol.(L) % Vol.(L) %
Stomach
Rumen 202 56.7 - -
Omasum 8 2.2 - -
Abomasum 19 5.3 - -
Total stomach 23 6.5 - -
Small Intestine 252 70.8 17.9 8.5
Caecum 66 18.5 63.8 30.2
Large Intestine 10 2.8 33.5 15.9
Large Intestine 28 7.9 96.0 454

Total 356 100 211.2 100.0
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A7 oF 3% wvel gk FLGAYHVFA ok, A2 e dA
°F 30% ©l4& FHE VFAC ojEdtia g zrI ke Afols AdREe] =9
ol o] AW, Aty Gate xxg A AHZ 57} HAe £33

WA AR E s ol9ld M8 BshEe] WavE dojur, E 9] oA A4
Hol M F Ev TEHA T S iR FHoA VFAR AdHT o W&
oA freiste VFAE A 57t T2 =24, BHdEe VFA $5+ ZeHde 4§
Bl oF 9u &7 #FE

o] A E T A Bl Aol TAHOZ dojun, WA e =EE=
o] ZtasleAe E&, NPNo| mlAlE oild JAHURZ o A& o]&d F AUt
Yol 1 =2 M2ss nAgER At 2% oz o2 REoHEs Aadd
I Asdwd o] F74ee B 5 ok I3y nAdEgu o] o= Fxo| FRE
oA oA T E ™, AZAA freiste ofrimate]l 27 AntiE S o E=A
o #ated= o A7 asith

l

oh) w3t & A

a3tE A G2 ARRARC] AdRE T ste te, 29 A 459 BEUVF a8dH.
dH, Az, HIEALZA B diFee g Al AARAFH F 18-22 AZEEH ajdo] AlAHE
<l Wate], A5 Foste Ao 9-12 AZHRE Eujdo] AZET A9k g, 4
FE HIRsHY FFpo] TRt @2 A ARl weEkd ARAdEe AR THEET)
FEFES Lo
T2 ol &3t7] 4 7HEA grdtEs 1A ARZe BRI AR 2342 g,
s Fd)o 23 vAdEo] AYste $4 B dojurE dn= ol
SZoltt. & T2 F= AAL &dtaic oF £37F WA dojual vgE Had ofE
k= 237 sl dojdtt
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A7E WolA e ZAAFE 50~60kgelH, WA E o] fS FHE 5-6/4L HelE oF
250kg7h A F7FATh ¢F 67/1YE &<k 200kge] AlFol o sied ol B AT At

|
AT E A st7] wjEo] o]% A wWolxlel Aordgly} AW = Q5o

ojm] o] EHste RFo e 2-INde VAR Zash] "iEd 27l ¥RHe §5
g YYAEE HEY FHOE ARE g9 Zavt Aduh o] wl WopA oA Aoz F9
sh= e Au7] ArSlcreep feeding)olzhal shm wgopx] W&o ths) wie- Fo3 JTe
Al

ofm] ol AEd= 19T MIHFS AT o AR otk WNAs} HE BN F 2-37)
A7AAE 1520 1 o], WolAE 1 tREL A Hh ole} 2ol vl fo] M2s} A
L 23 WA Bobxo] QoA AL BE wud, weE, nug, £ 5
of Had tRES wiol s ok

A 27 BH 4

o

o 25U ~ 2/M¥  Bx(x) AFH AIF
o 27hE ~ 6702 : Au 7] AbZ(creep feeding) gl 2 Al

SAT, Wf &0 BT Gobx o Wio] BRY QTFE B .
S EAlo A% el A4S AW vuRe Bao mebd 2MES s
JFEE BEs Gk o 1F el AT Y ) %

S Wge 24 5 219740
LM ATt AAA L Yok
] JEEF R

of Wgol WL AUAE HANA oW ok Wk WE Fopx
W Bz Az BE ofn o] AR Bol ¥ BFNRE 4ANY] AFBd nEe 1)
A o 2w & AAE s Ak olsh Lol AR o 2

Zlole IS Bagk A a7FES 97 AT BREH AR
A=A FYAHAAN Y3 FEHA  EFF o =
DOD(Developmental Orthopedic Diseases : &57] 3<% A2 duns= 437
*57] HAIS o= ALIt gomg AAF Fo|rt DedA "ok =, 15Y
1 B A7]ole WolAIZE F2 ofm] el AAZ S %
AP solatn Eee ALE, WolAdA B4 B F e Ad
wel AA2HA FsHA A Boh Golx 7 A RS AAEE ol =
ofm] o] th WellA Exu dx 5o AFEE Edliste A Aol iy kol =
Hol 7] WZol eSS AHATeEZAN F4o] He AFdY 435td a3 AW Alde
: = < w3
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A 2 7 %(kal DE/Kg of gain)
ol fnrt, 47H¥ & 9.1
ol -t 671 B 11.0
Yearing(12~17/1 ¢ =) 15.5
Yearing(187§ € =) 18.4
2A| m} 19.6

(3) Aw 7] ALE (Creep Feeding)

dasty] AR 23719 BRE ol FE Wold WiKE wio] BAF oA 4T
BEG UAGS ARTI 3] BEshokd Bk o] AUARE ohjet e, u)

AutA o 7 Zuw 7] ALE(creep feedingE 2~370€ FHEE 4£F1Y 100~200gH =) F99
st7] AZtell Al SEAA WIHES o Aurias g9 FS AFY 0.5~1.0% 5 ¢
@ X 05kg 5= 7ITEo® g} SHAINE ojm] wo| wlfFFolup g o] A, wolx| o] F

A Ao wgolut 2E Ade] WA 4} 5L Advid nP Bart Yoz 3
H3 e FAFE TR A2 AU ek Fokxlel HHel

AR 2 A4 A7 Felgel 918 /€Y Bart Aok BolA: el wel @
87 AUALFE F7HT Bfel Fe Pads] Mo Hu] Ase] Folzt Basteh

¥ 52. 2w 7] AFE(Creep Feeding)e] EQJE
1 nad v & Bd vt F8

il "o gk 16~18%(om] & 12%)

Z4(0.8%~1.0%), 21(0.6~0.8%), 5(10~30 mg/kg), °}A(40~120 mg/kg)e] B geo] T &

2. A FYHH= TS FAES Y3k

AM(HAEDT Z=Y AR A 57| AF 93 FSHDOD)S] HEs fEstr] Aot
3. AR FAE 2 %(100~2009)8 &),

4% A4S §7] ¥ AIDOOD)Y ¢3S FHstr] 4o

3% 53. Au”7] At=(Creep Feeding)w o Ze] theFal 7&K 3 =rAkE]. 2013, 2 AE°)7] p.9)

A 7] 2714 3IME 4714 S571€ olf A
Fof 0~lkg 05~1.5kg 1~2kg 1.5~2.5kg 2~3kg
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Folt ©A FRBORE golAs) e Wad AYEL BRI TFRL 4 ok W
A G 29 AnlolAl FBW GFAA ARE TR ANAE o FARE Folas A
o] Fth. ol FARE ofnl ol AF USE F F £FAY T FA Fhd T Aol
23 oAz B4 glo] ABE AT & YEF ok Ak SR Poh ABFAE A
% 19 18] ololdol a0 71F9t & zdSel mat A% FAY = ok ARE
Arukgo] 8o 9e W AAEA Aol ASES FFHolok Atk AAY PolAARE
QurAE ok B AEHEE 1ot ANA TRAR ANBALL AT A7 WE
otk WolA AR Folo] b FAF olF F st BopAst ol fEA olhe FFAE
of o%atEs gEE Aolth off oldel B FIhe AR %HH WolAr AwHow
o F ABANEL WY olF 2EINLE HolAx Ed} Utk PopxolA Folse ¥

b Aol Fed ol ofv] el AR

ol Wolne] AU AR AT AT 25% FEolth F, 250kgHES o fH ol
£ oF 6.25kgolt}. To] ZAFEo|gta A EjojuArial HIE ZAIREE 43
AN dE A Ut ZARE 43A7)7] YsiAE T Agd ZARE 232

© HA=EE0] EAstA ok it AAtoAl= ol d mdEEe] AT T1EiA oA
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149 7} FHEE AZEE 84 Zuve GAFCRE APy, xFH 24 &
£ YR SEA Y 2uo} besth AW 18 BE WA YoBE x| o
2 FAMA AFol gasts Yol YEF, ® uwel Fud zuHE do| YEF
A7 Ay 252 MASHA A =ZsloF skt
+5Fe FUle wEt 3F § FIFARY FoFE FUIsH] "' 19 Als g9 3
t 38 ojgom At Ao HE Azt Af=o] Holn ABW AxE P Y
Fog oz Jdo Aoy BU|ES RHgT & I 52 &5 A7 A= Ty
27 Yy ekt At Jomz 34 Yyol VLA PEF o] AAY Foit
- a3t S Za7F AZE 1A VS FHEe M FE= AT 67830 2A EAE
= Ao W Fxel 85% Ao olEr. E Zud o3 | T oI ANAUUEEF, ZF,
W%, E B0l £ARER AR Folt 44 9o 4% FrEe] $E5A GES F
og Havt o AAS & AFEA HE F JA = AE T35
2h o] SATAE ALY EFINRC #Fa1)
(D) 2o §A] W 7has oix 27
E® 55. NRC AFYEZ (Fhas oy= &)
500Kg 600Kg
A 24 AF S =
o) 14 2] 2 = o1 A) 2 =
(Kg) (Kg)
3L (LS 13.660 15.050
HT:-_ o( T ]) 155 170
mg olele] Wy (6.890) (6.930)
* 6719 2 (o]53) 15.600 230 16.920 265
2
H"} 127199 16.810 325 18.850 385
187125 17.000 400 19,060 475
24784 16.450 450 19,260 540
A o(ZE ) 16.390 500 18,790 600
J‘j QA7) 90 18.360 500 91,040 600
1=
o Hle =7 39 98,270 500 33,050 600
v g27) 3709 24,310 500 98,290 600
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(4) SAGAE =5v TF

b

58. SAUANE 2Eu] g

AR TR TAEAHHAF
1| REe) ZF1E nhA| =0 E=71E
e amman | w | aswe w | PAEA
3= 1.25~1.75% 50% 1.25~1.75% 50% 2.5~3.5%
6714 = 0.5~1.0% 15~40% 1.5~3.0% 60~85% 2.0~3.5%
12714 = 1.0~1.5% 33~60% 1.0~2.0% 40~67% 2.0~3.0%
1871 € = 1.0~1.5% 40~60% 1.0~1.5% 40~60% 2.0~2.5%
247N 4% 1.0~1.5% 40~60% 1.0~1.5% 40~60% 1.75~2.5%
ArH(E B Al 1.5~2.0% 75~100% 0~0.5% 0~25% 1.5~2.0%
AAIL7]190 1.0~1.5% 50~75% 0.5~1.0% 25~50% 1.5~2.0%
Hlf 271371 € 1.0~2.0% 33~67% 1.0~2.0% 67~33% 2.0~3.0%
H| 57|37 & 1.0~2.0% S7~67% 0.5~1.5% 33~43% 2.0~2.5%
*FRAEY 2o ¥ 87T - FARANEO0% AEVED), VEFAE FHATE
A5
G) FASHFAZY =54 IF
359 FHEAAT 2E0 FF

= TR

8kg = A Al 5~5.5Kg 2.5~3Kg

9kg FAA 5.5~6Kg 3~3.5Kg

10kg Al 6~6.5Kg 3.5~4Kg

4) o] Ao A3 Algs ¢ AT

7h FU ¢ AR A3 % EAH
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o gelomt AW, AL} Fhe] A 24, 2A A7), BE, +2Y ADH 47} 5
o fSe] BFHOR A& Utk Fu Dol WRF ARE PP EAZ
7 WRel olE AFol U FALLI FASUA Seieher QRol mF U Akl A

o
AHon A58 7 H%}% A= 42 A ERA o}b 29 F sz g5t 9

o] 74
AR Sy A L% 7%34 3l @3 e AAY

20138 §ME SSVY (I E 80.4%)

a9 29 A7 FE A%

.
4
Y
i
ol
}d
it
)
_>|_~l_‘
}
it
.

#dg (A%, 2015)

Wb 2 TMR AR Hdd &8

%3‘?/\}%9} 742:7}7—:‘.9] o E ‘?a_‘ /‘3*& 2 $bg SolAe ddY &4 glel £ 9 A

H71%9) TMRI = o2
HLé.‘ ?lforage—based total mixed ratlons(TMRs)§ Zﬂ ek, Hl=E FH o= AwiSquare
Meals, USA)= 1L Qlth.

TMRse] 71E 7jde F3E === FEo| A glE ALEo|tHgrain-free ¥E+&= nearly
grain-free diet). &, AAZAY 7}&s Azl FFEZA HASe HrlEo] £3H Zo=w 7+
AAAA o Fda a7HE FHIAY FUHE R AR 2% A5 +
o7FsstAl Frh TMRse @A ¢ ALRE ABHIL & A2Z3 G536t 2 =E

o]
e ©

H

B7F 23E £ AlRSe OE dolth HEl o)y FH FHO| &3 AlEE
of a3 Azko] Zastez FoJFFo] AgE ool ) oA AIEE FoshE X
A == 2H5S 7L 74 Ol FoRIth, webA T2 4-641%F ool a3 ISR FAE
Z2H3ANE 2| &2 02 A4 B5S Aok sl 2443t T RES A FASFo] 4H]F
fbTMRs(forage-based RMRs) AAE ¢l = &gA &rko] 7}&(20 - 22kg bag), dHIE
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Uy, 182 s AFHGEE2E xxg 7S golEnh), AAREES IAE F dnh
fbTMRs oA Z7]os 2551} QEE A7LsP oy, HTols 5% njwte] Wap Ty
I} vleprigte] H7EEtHUni. Illinois). £3] oAd LA &xF ol kg AARZ AHE AT
FHo2E AR, durAel HAxy FEd vt AsaEEo B0 =4, T sl
Sk AR, (Y 5, AHE B AL e Hoj#Ad Aozt gtk uA, 93 AU
e, O9AA, 284 met S8 FoA AR HS 710e] 8 gy =3 AAAFL v
AL ZEF Ax FAA 4.18E92¢d HE) fbTMRsE 4.268# 2 o4 =t a8y dAx
94 35 0.8 - 1kge] o] qAYste 0.3g8 £2o] FAYSA| T fHhTMRs= A o] ¢l
o ARl Fojol Hlsle = Ho] A7AHE
b 9ol e fbTMRs= U9} Zo] thefsl AR Y] BFsla /AR 7149
H A Aol e @ AR 2L ete g 7h5Ao] Autan ATFHT o]o B A=
E} 7159 TMRI}= 2= @] AsiAg EA4& 1938 (bTMRsS =u =4 231, =
YAk 2ALE 5 gos AARE 8383 5 Qe AAS Yt g
o As L P
D) Al59 XY
R TEA 7 TEA 7 H] 31
39 IF 6 &
?juﬂ
8 IF 114 4%
o o A=) 4~59 n= 94, 11¥ 3%
olgtg]et glol 1~ 10¢ == ol & 5¢¥, 7¥x 58 | gdAyGy)
S5 49 1 8d %
¥ F7FAA AA A4k
(2 ¥
o Ay AA AE & FZEE o} suEH
o A& 717k : 20179 5¥€~10€6/1<Y)
o A g
o A IFGUE, 71E9 Adstd 2o AR FF)I B 2FGUkE, g A AR
4 7|E9] FIAE FFHOE FESIA ALY AY
e A= 1¥ 332 o}, HA, AYoR YFo gostgoen, % FodgF AFo
25% 2 ZAsle A (FAIREE AT F9)
o 1FAfo= HZTVIFS R 7'l FoIstA] FdE ol&E|t glolagtaet Sl
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A% A9 D APl AT 5 Y= HA,
. 3FAFH UFAAAE B
- AAFA ASE Yt 7]

- o) FUAFE FH5) A % Rl Tuks AX Fus ¢

T

= o7l Goll A Z13Fe] Sl = Fof FEiet =R FolstaA A

-AE VI S FHe 2AEE FYA BEANAE EEE TR
o AR MF R 24 AY Foldol WA 10Kg T A, S, oo
2, 855, @R 47 2kg B Az

2h) A3

1) 2ua AR 3 8 7}
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o T4 ARE F7b AANA AL F AFAAL, BT AR HEES E60 A

/‘\_]:

7} A
g 2 =2 & 2 3 =z o) S

- a3 T as as

gem & o9 A A =2 ¥ o424 ¥ 9 9 1 7 g o=
5 = 2 u} 2~ <] E A=k Al Q = L= =]
S EE = CF A Ash d = = A E

X] [e) CP NF [e)

DM = E A"]B

F

Fj%‘ﬂ% 163 040 538 30 08 76 32 37 17 016 005 004

ol 18t
Wz(2%4) 858 167 437 97 23 370 285 336 83
Ax(Z%7) 8.1 152 391 81 21 391 298 351 7.0
s
SAZIH 837 183 479 109 28 B 279 39 70 30
Ax(2%7]) 844 168 434 89 22 354 317 375 6.2
nsn
=L 125 025 443 29 08 47 25 29 16 220
HEEEH)
ez2 865 320 821 88 39 707 19 33 12 024 015 017 5 9
o ¥
Z Z ]/} fo:] = o u} Al Q
é_ ‘?_]_ 1 E.}_ E h=4 501' % '?_ % ]' o = E]
Alg £ b ] = A S . = = A 2 il 7z A
= e E
Ca # K 7 a Cu Zn Mn  Se @ I
Na Co
Mg Mo
o] &zt
glo] 18k~
WER(Z%H) 052 069 023 491 024 128 025 420 98 059 39 85
Ax(Z%7) 052 033 020 316 007 124 020 995 82 065 36 94 004
GIsh7) 053 023 019 227 010 122 020 928 82 094 32 87
ex=s}
A
WE(Z%7]) 053 062 040 338 0.14 200 6.1 39 81
Ax(Z%7) 039 023 014 207 002 072 022 100 7.0 006 21 136 0.2
Q
W=(Z2%5[) 055 029 026 480 024 185 031 100 6.5 25 93 002
o2z 003 031 012 038 004 100 29 23 6 014 0.12

(1998, NRC UEAHFVHAFEEAH A3 5A 79
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AR Oig ARE gldler MAHoR VR & AL

Q) AF = BCS 3

o A3 BCS Ws} AFolMes A 12529t 2452 wpA % doll A F3 BSCE =74
& AR, AT T4 Az} MiFARS FAT FolAE B 369.8kgH 369%kgel AL
59lat Az WMFAEE FAd Tl W 443.8kgd 443.6kgeldth 1Y
SPSS A ZEIAWE o] &3t T-testd A F & EFlA AFH BSC Hslol]
ojAQl Aol AA=(p>0.05)

— — F."_. B == =
= 1 | g | 5 = | - | —
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3 61 Arke] AF W3t

A

ZARTH

ZNEEE ¥

= o F9%F | A AZ | F AFLD) | AFD) PEEE
1@ §‘§ ;k) 12 540 546 548
2 | EE@EY) 7 232 233 235
EEES HH?MPE 27
5| Gige 8 343 33 -
6 (;1%_';%_ 31}) 8 407 410 412
T @es 10 507 536 536
2 =0l AL Ax
g ol 8 417 423 422 MEA s
/\7]—@ H’I:]- }-J-'— [ X =!
IRCLEEES 10 421 0 w0
0 G 8 18 0 i
- BSCE 4t Az MiFAREE F93 TolAE BT 367.8, 36901 FUAF Az}
FARE FA3 FolA= HF 370,3, 3710 o).
Al 2 g TMR AR A4 2 443
D =L A% 7t

TMRAFR = e

S oGS 5 2
bl A AE ZALE

357

T ol ghAl 10Kg(
2kg) Tul® TA

o wl

T T

Senes, olguetetel 1eks, S5

t @l wyj A @ TMRARE b3t
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2 7+F8 Azl F
o TMRAIREZ 71&3 AlE&E 2
Folsh ARE ¥

Q) & H& TMR A& 9 7hs 3 =%

o Fuj7l= =ZiE 10,000
w 7bss

A2 Aatstz
stE|et &

v 2E

o Yuizxlo g Zanjsl AFLgrl=
d Arel= itk

_l i

& Ah 5 AE SolA Aol7t glonz e
o B AT 5AHIYAE Hrt A QLS 5ol 583 # AR 52
glornz dul FEule) JggFo] e AP A= FEL o= AHEG
o B AFAEE UF AAAITUA Sl ASE] F8uke 19 1E 59 7]E9

ARE AT FES 27 S Ao J*%%

o E3], vt FupAe FEI 4o AR
7 B g0E FF 2y g4

(@]
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g 7t HiAE FE Agsv Z2aY 2l N © AAA B

D 52 A3 B4 349 A2AE $ob3 =9 A
b Agsrte] £7

AAA, GAAZA Aol HA T FulE FI AAFH - HAZAH sEy &
A7 ARHoR, HITde E?Jr“doﬂfﬂ X5 oo TEH Q4o &

& ol9le T A StE GE7HAE Friste] A2 AT B A = XH
suke] AEde ‘X% 2% $vuRTherapeutic Riding)’, ol <%ulRiding for Disable)’, "=
S(Horse Therapy)’, "X &< uHHippotherapy)' 59 &7} A= 1 o}

L
L
)\

o

¥ 62. X]5<%u} (Hippotherapy)®} %] &2 <w} (Therapeutic/Adaptive Riding) H]

%] &% vHHippotherapy) X =22 <vHTherapeutic Riding)
o oAl Aol X S AKTherapist) ®
A o] o] AlFst= AAA, AYA, Aol A5 | o FodolA dAd ol FHHo=
° H A gde <o) de
ok w0 Ne&ER Ao A
o oA, AALE, =22, AA7eS F| oHHT FviAe Ze dAvnprt
T A AeHola NEH A& 8, 71%A 87 BEE ofd
o x| E AHTherapist)/ X 57} <-8vHH
sy S EAHAPA R, SYAE, AofA] | o HE SrtudH AL -FAA
)
ABAE | o /fEAQD A5&ER SHSIESE A7 | o/ide 15 4 srivle 4
FA712 | o T 51%711 FS7HAAF) FA oFAE AFAA Y FRHor P
AL X8 A i =3}
gz | 0 8W A =AHTherapish7h T3 o SR ABAUZAA) W )
N aAREE EUE A &Fow HUL g o <
k2! " Y, T AsZERIOHOR AE
(e}
P ore 74, Z7], AANA AFshe | oS HAag ol Frtel] AP
°° & TP wet EHoE A 714dol| 7k
HPAE | oAAH, A93 e dolXs5e i | o X8V} ofd Ag/el A o]/
R | 2o By A& Ths Tx2 FFOoT BHY nHE
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W) & 3y st 2d 23 2 AZsr 8 AA AT

D o3 2 TE

oD 57 ABETRE o ARSrA mdo AGAH B4
% W, 9 5 AT ABEvig WA 0

(Wb 13 dE=A B 23 AF2A
12 ARZAFE A7) AAAQIAN L) FolA 2016 2 72, ASsnpEd ol Ay e

MEeoaae folrdE AWH 5ALE o ST,

23h AZZAQIE R, HBE Foho] ARIANE ol 9 AL Aotsn ATS
AN Ak ABSRILE Y, ARSEEGAG e S el WA el B 5 9
= X VA E AAAT

b Agsrt 9 FHEANBH &)Y 43 &7

20163 = HA, AL IAE V|FoR T2 OPLYEH A we FFVIHMFE XA}
A TEsrd, ddss HE 25718, ARREAR P)eM AGR] BAEAY AR EAS
oA Aldsts ‘EEE’ I WAAGAE] FdEFHoR 29t WY o' 2R
Ao}

N2rg o] A AgsrtE AJEHAHOE tAY ARt EddS taA Ags
ntrEIfe FdEHoR AP s X2 TIAZSHEE = =
& FoTAAE o] AN FEe Hola Utk

FlEAEerEY & B FUALE AAdFoR Axsta oy ofF mnsiy,
FA=sr o By, AZsrtEde du A H7|dezM AA sk glo] Folrks A
2520161 28M Wk W=, AERAEDE AASk A

AGsurde] AU WA AFAE 7FoR EAAHH] FEAFOE EREH,
oo & e =AY dAS L e srAAEES 1 Yo BRI 5 3
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# 80.

Te] o]

(&4 %, vt

o (
i
rE
b

Ol | Nl v w
Nl w e e

4
i

15.1

100.0
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+E HlE HAE
o 21 24.4
70cm 2 2.3
88cm 4 4.7
110cm 5 5.9
120cm 6 7.0
125cm 1 1.2
129cm 2 2.3
130cm 1 1.2
135cm 2 2.3
. 136cm 2 2.3
138cm 1 1.2
140cm 16 18.6
145cm 2 2.4
150cm 6 7.0
155cm 1 1.2
158cm 4 4.6
159cm 1 1.2
160cm ) 5.8
165cm 4 4.7
G 86 100.0
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® 83 ¢ gH dg
(& d, vk

CimcS W &= HAE

7 8.1

T 68 79.1

= gH A 15 (715) 7 8.2
Cll= 4 4.7

&7 86 100.0

T g

ANEgrrgol s &E=HA e
w=%on, 71S0C1)e] 8.2%((7rke]), Y

A<

pobsl Az}, o] 79.1%68vtE)E 7+
o] 4.7%(4ntE)E O 2 JETH

® 84, & A=
(29]: A, nvig])
3= Hl = HAE
R 12 14.0
Sl 58 67.9
=g 6 7.0
w) =+ 1 1.2
&
n] Ak 7 8.1
old A= 1 1.2
Sk 1 1.2
A 86 100.0
Aot d8ET Je D AT S 9o Ays FAako]l 67.9%(58utE])
Z 7 =& HES RYon, g8 ulito] 8.1%(7rie]), ZLAke] 7.0%6utE]) ofdH=
o} Zg2vt 1.2%(0vte)E o2 Yehgt F-3Eo] 14.0%(120te)Z el
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P Nl = A E
2001 2 2.9
2002 1 1.5
2003 1 1.5
2004 1 1.5
2005 1 1.5
2006 1 1.5
2007 1 1.5
2008 1 1.5
Al e 2009 2 2.9
2010 2 2.9
2011 4 5.9
2012 7 10.3
2013 7 10.3
2014 11 16.2
2015 14 20.6
2016 12 17.6
A 68 100.1

SEY AZsriAAe 683 TolA o Holoks ATsrhe] AlA2 2001d=HE AlAHE
Aes & F Atk 2001 2.0%23), 2002F-E 2008d7kA] 2F 1.5%(131)e] Al &ats o,

200933 2010 2.9%(23%), 2001'd  5.9%((431), 20123 20132 10.3%973%), 20143
16.2%(113%), 2015 20.6%(143), 2016132 17.6%(1231) .= U EFS T

% 86. A} 207 o] 8§ dIF
(E9: =)
& | HEWE | XFHA) A5 ADHD A9 71gF | 9z A A
A 319 2,139 321 97 106 76 3,058

- 170 -




Aol o}

o] 767

9%, 3 2

3.58% o

ot R
[o ol

de

°]
=

W) =29 Ager A%

B ATl ol PATH Intl. @3] 4tsl 12 AE o] Adsrt dF2
FE(78), HE(ET9), Yo](3£80), AFsrt AHE-A4(38D),

ol Suigel AYLvIE To| F

5 718k ob&e] 106
°]-&-3tA .

%, ADHD o}-5o] g, TN AD) o

®773 2ok

Tol Aa(E82), T FH HIH(ESI), At FRMI84), ABsrE AA AE(3E8D), MBS

T A AH(ES6)S A

A3t vt 2ok

E 87. PATH Intl. &5} A3 A} o] 7|3
1 Purple Pony Therapeutic Horsemanship, Inc.
2 Equest
3 Heritage Christian Services
4 Buffalo Therapeutic Riding Center
5 Lothlorien Therapeutic Riding Center
6 Endeavor Therapeutic Horsemanship
7 Cheff Therapeutic Riding Center
8 Windrush Farm Therapeutic Equitation, Inc.
9 Riding To The Top
10 Saddle Up!

11 SIRE
12 High Hopes Therapeutic Riding, Inc
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3% 88. PATH Intl. AlE] Aj&sule] o] &= A= ZHo FF
($]: vl
=% H= HAE
Appaloosa 8 3.8
Arabian 4 1.9
Belgian 1 0.5
DraftX 23 11.1
Fjord 8 3.8
Haflnger 16 7.7
Miniature 10 4.8
Morgan 4 1.9
Paint 8 3.8
Percheron 6 2.9
Pinto 1 0.5
Pony 34 16.3
Standardbred 3 14
Thorougbred 6 2.9
Quarter Horse 47 22.6
Warmblood 26 12.5
Welch Pony 3 14
Al 208 100

Quarter Horse7} 22.6%(47v}eDE 7}4 ©2kom, Pony’t 16.3%(34v}2]), Warmblood~}
12.5%(26w}2]), DraftX7} 11.1%(23w}2]), Haflnger7} 7.7%(16v}2]), Appaloosa®}t Fjord, Paint=
3.8%(8v}2]), Percheron®} Thorougbred’} Z+ 2.9%(67}2]), Arabian+= 3.8%(8v}&]), Arabian<}
Morgane] 1.9%(4v}#]), Standardbred2} Welch Pony7} 1.4%(3vt2]), Pinto7} 0.5%(1wntg]) <=2

2 Ueyt
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3t 89. PATH Intl. AE A&z ulol o] &Hi A= 2o A

3 90. PATH Intl. A g A)&5nlo] o851 Q= o] 1}o]

(1 wkep)
A il u g
A A |} 159 72.6
Sy 60 27.4
Zol 0 0.0
A 219 100
ve] AZsubgeld BEHT e o] P AMuisl 72.6%0590DE g Bt
o, ¢hko] 27.4%(60vtE)), Frle fle AoE e

(F: %, 7))

¢ A= A E
8 3 1.8
9 2 1.2
10 10 5.9
11 5 2.9
12 10 5.9
13 14 8.2
14 14 8.2
Lol 15 18 10.6
16 20 11.8
17 19 11.2
18 16 9.4
19 5 2.9
20 16 9.4
21 8 4.7
22 10 5.9
A 170 100.0
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)=o) Ao &85 e Do vole 8A HIRES 3 ulElE fle AR B
ot 164171 11.8Q20F-2DE 714 e H|ES Holx glow, 1747} 11.2%(19vte) =
=2 HES BYth 15417 10.6%(0187ke]), 18412k 204171 ZF 9.4%(16wke)), 13419 14417}
8.2%(14w}2]), 10419} 1247} 5.9%10mFe]), 214 71 4.7%@vt]), 11419} 19417} 2 2.9%(5w0}2]),
84171 1.8%(3ute]), 9417} 1.2%@2rte)= o2 eyt

¥ 91. PATH Intl. AE] A &<5ujo) o]-&

2o A1

(21 %, vhel)
3 H = HAE
W 63 28.5
L}o] s 89 40.3
o w8 69 31.2
A 221 100.0

Adsrpgols &85

Som, Thao

it o] ol 1047} 15.1%13m e 2 b Ee
1247} 11.6%(107H2).9419F 134174 8.1%(7r}el), 1447k 7.0%671=)), 8417}
5.8%(5rte)), 114174 3.5%@3ula)), 5419k 647k 4.7%@Awte)), 341,154,
2.3%(@2w}e)), 18417} 1.2%(1te)2 <oz vehgth 7e »$

H|-& 2 UE

164,2041, 21417} 2+

o] 15.1%13vte)) 2 Vhebsth

3£ 92. PATH Intl. AlE] A&vlol] o] &5 Q= Zo| g1 dAF
(&91: d, 7))
pia W= oA E
7)€} 11 5.1
79 22 10.3
= g g 715 (715 141 65.9
dler 40 18.7
gHA 214 100
Agsntgols &I e T SR JAGES Fofd A, 7FC1F)7F 65.9%(141v2])
2 7h =okow, "ge] 18.7%40vke)), el 410.3%22rte)), 71Ek7t 5.1%110HE]) o=

BRSO




¥ 93. PATH Intl. Mg A &5urte) o] &5 A= T ALEASF
(&4 d, »ka))

B HlE HAE
1 15 5.6
2 31 11.6
3 23 8.6
4 22 8.2
5 27 10.1
6 12 4.5
7 12 4.5
8 14 5.2
9 13 4.9
10 7 2.6

RPN 11 13 4.9
12 13 4.9
13 8 3.0
14 9 3.4
15 13 4.9
16 8 3.0
17 9 3.4
18 10 3.7
19 8 3.0
20 0 0.0
Al 267 100

AZsupgo A Z&H A= B AEAFE 29 A=V 116%G1rteh)= 7 & vl
2 Bt 052 5ol 10.1%277ke]), 33 A =7F 8.6%23nte) =, 41d o] 8.2%(22vte])
Bttt 13991 A% 5.6%157k2]), 8ol 5.2%(14wke]), 9d3} 11~12d o] 7} 4.9%(137}&]), 6
Wzt 7deol 2 4.5%02wte]), 18do] 3.7%(10wtE]),17de] 3.4%nte]), 13d3 161do] 2
3.0%@ve]), 100d0] 2.6%(7Tvle)- o= VEFRTH
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o) =3 w= PATH Intl. AE < A&svt @7 8l

TUet =9 o] SupEe Ageuks 2ol FF, A, o] 55 Hlud A= ofel 2
® 94 =2 Agertds 2o F5 vl
(&1 k)
u] 5 =
=5 Hl=
Appaloosa 8 T Hl e
Arabian 4
Belgian 1
DraftX 23 Hlefn 13
Fjord 8
Haflnger 16
Miniature 10 = (gketn}) 42
Morgan 4
Paint 8
Pergheron 6 FUAEZY) 24
Pinto 1
Pony 34
Standardbred
Thorougbred 6 ] 6
Quarter Horse 47
Warmblood 26
Welch Pony 3 Rl 86
Al 123

Quarter Horse7} 22.6%(47v}eDE 7}4 ©2kom, Pony’t 16.3%(34v}2]), Warmblood~}
12.5%(267}F]), DraftX7}F 11.1%@23ve]) T& wWo| &3t WrHol| =2 Zgd(serh,
teBzEloly XY 59 FFS wWol &8st US5s & F Utk E3Z v=mS IS FF
o] e ot W e U FFY TE o] &SHA XF

& al
=0 A AAuE F2 &3t A v =2 FEe Bol] &8st Utk

N
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E 95 U9 AZsrhEg

o] A Hjwl

(91 k)
=5 o= Elan
7 Al vt 159 30
plgsly 60 56
Al 219 86
% 96. wu-9] AZsrdg el o] Bl
(29 %, vigl)
gk
8 2
9 4
10 4
11 3
12 5
13 7
14 14 10 13
15 18 11 3
16 20 12 10
17 19 13 7
18 16 14 6
19 5 15 2
20 16 16 2
21 8 18 1
22 10 20 2
21 2
o 13
Al 170 Al 86
=0 A9 8 ol yolrt & TS &Esta glow, iR 10d ol 181 Afeld &
o Yo7t e A& & & Ak W =2 3dRE 217k ExEta on, 2 8d
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oA 143 Aol o] yolrt BEstA dwe & 5 UTh

E 97, -9 Agsrhds Lo sn A%
(F4: d, v

u] = Sl=p
=

ul-2] nl-g]

71 e} 11 7

9] 22 68

712 (7] %) 141 7

et 40 4

SHA 174 86
Aot S8 Jes T R HIFS Fofgk Ay, v A 71F0C1HE7)
4182 71 ston, #g, 79 oz Wi, =S Fo] JpH Eow, 7R, J]E

sow U

2H) U AEsrt T2 A% 4
A Fuel A QoS AASE FobglAE ABEU TRONG WER Yt
A e fAom, ATFUAEA] AFoR As) AYH: YUk v PATH Intl
AEAAE BIAA F3) Fe ZRaWol AYAT GA ABFUHASAS] AFOE Y
H3 gtk o 1EH FhFF] BE PG FHE FEHL ATk ol B
of WE odAE el 4ol AY tED Fegel wek 7ssHol thEel vl
B s oksty] ME oz Belth
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2) Agdsule] §3 B U A=

A AAS st nsA, gu, Zod BX 3 5 FES AE5ste A HF ==
oY HFE B T ASEulE HA Jte ARE 1S T F 17TH EAE AAS
Aot A= AFA 139, @A A 19, ¥ 2%, ADHD 1¥Holsloen, =g A<=
dut gwo EF PSS B e Y EoU AW 523 HFE A% A T AR
= AATE oH Y] A H A 139 ATk HolHE A5l 433 oidAe] d
HEziQl EAL % 983 Ho)

D A

E 98 tidAte AAH EA

Diagnosis Participants Age Weight(kg) Height(cm)

Intellectual Disability 13 13.8+0.54 52.06x£7.21 149.0£7.00

@) AZsrt Z=a8 HA

Ak A A3 2 A 1% A ABEr Zeod A9 s 19
35 ¥ 360 YEFAT

7] 2 B AR & pIE
O Z2IY ¢y R kdm g
2017d , , @ ZA A HEAE w2
13 Orientation | 3 g} 2§ A FolAe A
1% 2%: Agsrt A 23 W7t — 2y A
@O 5% : FHEF
83 A4 @ 208 B 2%
3 5% : nHrEeE
1= _ 2 =3 o2 = 5 3] A= &) I
T | g an |2 AR £E T 63 ARST A D W)
D 58 : FHlF
83| 44 @ 20 B 2%
3 5% : R eE
20174 51 N _ - -
5o Agsvl |33 24: 4Bt T8 F 53 W
= TR F 97 - 23 A
- % 23)(3)F 30%), - 85(F 163))

a9 35 AZgsu =20 3 A}
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oomge | | &M Ry

ErE N nEst || [ A5E o
MNELCHSH

(Sl PR o ]y ) p

AZA0ry °TE 7 mmsory
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Q) AZsrt Z=219 W&
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37. Photographs of participants with horses
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1% 38. Photos of participants measuring
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1% 39. Photographs of participants during therapeutic riding
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E

(4) AZ<srt Holy =4

NE

B AFodAes gAY B Al AR W4E SAHsE] fa A 84 AA &
X (BTS G-WALK, BTS Bioengineering S.p.A., Milano, Italy)Z A&+ THZH 40). A2 B
g FREES SASH] s dAAA A7 AAE AAEAT SH& Turn Test, Jump,
Walk, TUG 47] #oFE ®EA43dth £ dF= F 179o] AZdsul udArt AA=Ho] AL
SHHE AASEA L Aol vpA AR Z2 IS v AN dF AT S8 A
FatAY oS & F glo] S Fod 1389 hdAE 4 43R

e

i} msase WHYH W AR

a9 40. G-WALK (BTS)
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Turn test

Stance
phases
FA F E R oo e F N o d B ¢ " 0 F
O P 1 il o gl e e 1oty b e 7V LT T el P R
| B
o T L L5 iry WTRE TT
i 1 1 ! { i |
Test . | I | | (i
" [ ] * 1. |
phases H. hll 1. h
b LA wi Jl
[ . ' " " : " . & . ' @ & & B8 v [
‘I. | .I... - L 3
& T ”
e e .
L o T Forrnmmn Foe 6 or i S IF #° i §
T Eemgs EE S i g i - R 4 B N R el
e mmm = | =
Trunk| -~ - |
flex-ex | N '
tension
i B
.|
e = =
a8 41

. Recording sheet of measurement result in Turn test
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Jump

j—

19 42. Recording sheet of measurement result in Jump
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Suira Prasa
MANURRARRNRARN Y RRBRRER AR RN
EEFAEEANNEEENENE AESEEEAEESEEEEEE
Stance M e e S b s b
phase I t*L kN TETI0)
..... . g sl Cycla T —p TS R
Gait
cycle
Pelvic " = o R
angeles .ﬁﬂi “I = - s ortigpariopst
'lh =
'.-n-“.-l- - - — - — — - - —
I— T - [ T ]

19 43. Recording sheet of measurement result in Walk
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(5) &A%
tolE EAS 93 EA A g= SPPSS ver. 22.0 (SPPSS Inc., Chicago, IL, USA)ZS A}
S3lATh AFUEAY] Yutd B Ve AIFS AMESINa, 4 WY A4 AF
Kol

Kolmogorov-Smirnov testE AR5}t

b

6) 23
A A AZSrEdIATE 1389 A4 HBES AAsAS. O A, A8
TEA 7). Esk el HlEsA S o] &dte] Bt AMEH WeaE AA Turn
Test, Jump, Walk, TUG 47)o|H, &9 =S 7T 999} 2t}

#® 99. AHEHE W

Analysis duration (s)
Speed (m/s)

Cardence (steps/min)
% Stride length (m/s)
Stride length (m)

Gait cycle duration (s)
Height

Maximum Concentric Power

Take off Force

Average Speed Concentric Power
Impact Force

Peak Speed

Analysis duration (s)

Cadence (steps/min)

Speed (m/s)

Stride length (m)

Stride length % (%height)

Walk Gait cycle duration (s)

Step length ( %Stride length)

Stance phase ( %cycle)

Fir st double support phase ( %cycle)
Single support phase ( %cycle)
Stance phase ( %cycle)

Analysis duration (s)

Phase duration (s)

Antero-Posterior Acceleration (m/s2)
TUG Lateral Acceleration (m/s2) . .
Vertical Acceleration (m/s2) Sit to stand | Stand to sit
Phase duration (s)

Maximum rotation speed (° /s)
Average rotation speed (° /s)

Turn Test Forward gait Turning Return gait

Jump

left right
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(P Tumn test
¥ 100. Turn Test A A 2443

B35 p0 pl p2 Significance
Forward gait 6.82+2.2 5.8*"+1.0 4.9°+1.2 0.001
Analysis ,

_ Turning 43+15 4.0+0.9 46+1.8 0.735
duration (s)

Return gait 5.2+2.0 5.0+£0.9 39+14 0.070

Forward gait | 1.3°+0.3 1.42040.2 1.5°+0.3 0.006

Speed (m/s) |  Turning 1.3+0.3 1.7+1.0 1.5+0.6 0.125

Return gait 1.4+04 1.6+0.7 1.5+0.4 0.297

Forward gait | 119.4+124 | 1157+13.0 | 120.8+16.2 0.150

Cadence Turning 11504153 | 112.8+17.4 | 1155487 1.000
(steps/min)

Return gait | 12314184 | 119.1+4113 | 119.4+10.6 0.529

Forward gait | 86.5+13.8 | 90.9+115 | 90.0+18.1 0.078

% Stride Turning 8394153 | 91.2+154 | 89.0+14.1 0.046
length (m/s)

Return gait | 91.1+17.0 | 88.0+150 | 92.3+17.6 0.695

Forward gait | 1.3+0.2 1.440.2 1.4+0.3 0.052

Stride Turning 1.340.2 15+0.5 1.4+0.3 0.058
length (m)

Return gait 1.4+0.3 1.4+0.2 1.4+0.3 0.643

Forward gait 1.0£0.1 1.0+£0.1 1.0+£0.1 0.245

Gait cycle Turning 1.040.3 1.040.1 1.040.1 0.551
duration (s)

Return gait 1.0£0.1 1.0+0.1 1.0+0.1 0.358

*p<0.05, **p<0.01, ***p<0.001

a>b

Turn teste] AA &4 Axd= & 10037 Z2oh. AZsvl A3 T Turn testo] Wsl= &
2712+9] Forward gait, =0l 42| Forward gait, % Stride length®] turningol| Al 2]t =}o]
E BAt AFARJ A Wste] gk A= ool Zoh
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o #+AA|7HAnalysis duration (s))

3 101. Forward gait of analysis duration(s)

= A 7F N Mean+S.D x> (p-value)
p0 12 6.8°+2.2
Forward gait ) 13.644**
pl 12 5.8%+1.0
(0.00D
p2 12 4.9°41.2
*p<0.05, **p<0.01, ***p<0.001

a>hb

‘SAHAZE o mE  ‘Forward gait’ o] ¥ zolo tidk FriedmanAAoNA VEAF 3k
13.644, frelgtE 0.0012 ol 0.05914 ‘=78 AE o] @& ‘Forward gait” ¢ x}o]
= BAHcE sttty & 4 Aok ‘p0’ o HFol 6.82 7 EA uEksa, ‘pl’
8, ‘p2’ 4.9% YEyth zIewk 43 |3 AFFEH AN E p0 2 p2Ate]el zke7t
J& Zo2 Yehg Algte] WEt 3 S-S AT 4 ATtHE 101, 19 44).

[e}

_

E.

2 2]

Turn Test_ Analysis duration
14 A

12

o PO
Pl
I -
1 2 3 = = 2] o 11 12 13

HEsor 2R

10

Forward gait

O kK B O @
1

Figure 1-2-10. AdAE =4 A1Zte] Forward gait 23}
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¥ 102. Turning of analysis duration(s)

A AI1ZE N Mean+S.D Y (p-value)
. p0 13 43+1.5
Turning 0.615
pl 13 4.0+0.9
(0.735)
p2 13 46+1.8

*p<0.05, **p<0.01, ***p<0.001

3 103. Return gait of analysis duration(s)

A7 N Mean+S.D 2 (p-value)
, p0 13 5.242.0
Return gait 5.320
pl 13 5.0+0.9
(0.070)
p2 13 3.9+1.4

*p<0.05, **p<0.01, ***p<0.001

(

‘ZAANZE o WE  ‘Turning” ¢ H# ol WF FriedmanAAANA VEAZE 3t
0.615, FolgE 0.7352 Fo+F 0.05004 “SAHAIZE o] W& “‘Turning’ ¢ xol= B
How fFositta & 4 §lvh. ‘p2’ o Heo] 4622 I =A YEREI, ‘p0 4.3,
‘pl’ 4.022 YEPGTHE 102). ‘SAHAZ o] wE  ‘Return gait’ o HHF Aol
p2’ 3.9% UEPFTHE 103).

o oX

G

‘p0’ o Hito] 522 M4 wA vEbga, ‘pl’ 5.0,
o R 3P& = (Speed (m/s))

¥ 104. Forward gait of speed(m/s)

A7k N Mean+S.D x*(p-value)
. p0 13 1.3°+0.3
Forward gait 5 10.360**
pl 13 1.4*°+0.2
(0.006)
p2 13 1.5%+0.3

*p<0.05, **p<0.01, ***p<0.001, a > b
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Turn Test_Speed

15
I I i I I I .

QE=0r 28

Farward gall

Figure 1-2-11. A4¥#¥ 4= Forward gait 23}
‘ZHAZL o] WE  ‘Forward gait’ o] H ztolo] thdk Friedman AR ANA EAZF %
10.360, F<]&E 0.0060.2 ol 0.05014 ‘=4 AZE’ o] w2  ‘Forward gait’ ¢ =}
ol ‘p2’ ¢ Hio] 158 4 =A YUEhga, ‘pl’ 14, ‘p0’ 1302 eyt

¥ 105. Turning of speed(m/s)

A 7F N Mean+S.D x*(p-value)
) p0 13 1.3+£0.3
Turning 4.154
pl 13 17410 0.1%5)
D2 13 1.5+0.6 '

*p<0.05, **p<0.01, ***p<0.001

‘SAARY o W& ‘Turning’ o] W zkolol tigk FriedmanidAellA > SA % & 4.154,
o5 01252 Fo)5F 005914 ZHAN o B ‘Tumning’ o Aol FAHCE Ho
ST & 4 ¢tk pl’ o Wol L7 s WA Ushdm, p2 15 p0’ L3o®
Bt
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¥ 106. Return gait of speed(m/s)

A ZE N Mean+S.D x*(p-value)
, p0 13 1.44+0.4
Return gait 2.426
pl 13 1.6+0.7
(0.297)
p2 12 1.5+0.4

*p<0.05, **p<0.01, ***p<0.001

‘ZAAZE o W2  ‘Return gait’ ¢ H#F ztolo] thF FriedmanH AN VEAZE 3
2.426, o3& 0.2972 {95 0.05914 ‘SHAZE o] w2  ‘Return gait’ 9 Aol
SAASR fosttta & & glrh. ‘pl’ o ol 1622 /M EA uEbwa, p2’
1.5, ‘p0’ 142 v}epyo)

o B9 ¥l 4 (Cadence (steps/min))

3107. Forward gait of Cadence(steps/min)

Ak N Mean+S.D x*(p-value)
_ p0 13 119.4+12.4
Forward gait 3.800
pl 12 115.7+13.0
(0.150)
p2 11 120.8+16.2

*p<0.05, **p<0.01, ***p<0.001

é A7 ] w2  ‘Forward gait’ o] B zFolo| gk Friedman@d A oA VEAH &
0, Fo8tE 0.1500.82 o543 0.0594 ‘=H A7k’ o] W& ‘Forward gait” ¢ =}
FAACE fFositn & + gl ‘p2° ¢ Hio] 1208 71 =A vehga
“p0” 119.4, ‘pl’ 11578 JEMFTHE 107).

J[Nt

lr

°l

¥ 108. Turning of Cadence(steps/min)

A 7F N Mean+S.D x*(p-value)
p0 13 115.0+£15.3
Turning 0.000
pl 11 112.8+17.4
(1.000)
p2 13 115.5+8.7

*p<0.05, **p<0.01, ***p<0.001

‘AL o W2 ‘Turning’ o] H Zolo] gt FriedmandAAANA VEAZF 7
0.000, F-2l&& 1.0000.2 F2ol4= 0.05904 “SHAZE o & ‘Turning’ ¢ #ol= &
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Adow golsitim 8 & rh. ‘p2’ o WFol 11552 A wA dehdd,  po’
115.0, ‘pl’ 112.82 YEFJGTHIE 108).

¥ 109. Return gait of Cadence(steps/min)

A 7F N Mean+S.D x*(p-value)
p0 13 123.1+18.4
Return gait 1.273
pl 12 119.1+11.3
(0.529)
p2 12 119.4+10.6

*p<0.05, **p<0.01, ***p<0.001

‘ZAHAZE o] WE  ‘Return gait’ ¢ HH tolo| thd Friedman@d B oA V2 EAZF 7k
1.273, fo8E 05292 F9FF 0.05904 “‘ZSHAZE o] wWE  ‘Return gait” o Aole=
FAASE Fosivt & F ok ‘p0’ o Hto] 1231 7Y =A YEwa,  p2’
119.4, ‘pl’ 119.1=2 YEFGTHE 109).

e 712 UF H]-E&(% Stride length (m/s))

3 110. Forward gait of % stride length(m/s)

A7k N Mean+S.D x*(p-value)
. p0 13 86.5+13.8
Forward gait 5.091
pl 12 90.9+11.5
(0.078)
p2 12 90.0+18.1

*p<0.05, **p<0.01, ***p<0.001

\

ZHAZE o] W& “‘Forward gait” ¢ H# =olo] thdt FriedmandAolA &A=
& 5.091, FrelE 0.078% fFolE 0.05004 *ZHA AZE’ o wE  ‘Forward gait’® o] A
ol BAZFOSE fFosivty & F glok. ‘plt 9 HFo] 90.9= UM =A YER L,
‘p2’ 90.0, ‘p0’ 86.5=2 YE}WTE
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¥ 111. Turning of % stride length(m/s)

A 7F N Mean+S.D x*(p-value)
_ 0 13 83.9+15.3
Turning 6.167*
pl 12 91.24+15.4 (0.046)
p2 13 89.0+14.1 '

*p<0.05, **p<0.01, ***p<0.001

‘24 o e “Tuming’ © W Aolol i FriedmandHolA EAZ 3k 6.167,
38 004602 FI5E 00504 ‘ZHARY o e “Tuming’ o Fel: BAHOE fel
sioar & &4 9tk ‘pl” o] Hitol 91.22 U A UERSa, ‘p2’ 89.0, ‘p0’ 83.9= uE}
S = A4S o 43 AFEAIAE p0 9 pl, patolol Fol7l i Aow vepi.

Turn Test_% Stride length

120
100 4
BO |

m PO
50 4

=Pl
a0

m P2
20

1 2 3 4 5 - 9 0 11 12 1

=
Ak

Turning

i

m

!

il =

e, |
=0} 4l

.irll i)

TH =S¢

Figure 1-2-6. 2 &=} Cadence Forward gait 23}

¥ 112. Return gait of % stride length(m/s)

A 7F N Mean+S.D Y (p-value)
] p0 13 91.1+17.0
Return gait . > 58.0215.0 0.727
.0+15.
p (0.695)
p2 12 92.3+17.6

*p<0.05, **p<0.01, ***p<0.001
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‘ZAJANZE o] W& ‘Return gait’ o] H zolo]l W3 Friedman7d ZolA 2 EAZF 3k
0.727, F9&E 0.695%2 o= 0.05014 “=HAZE o] W&  ‘Return gait’ ¢ Zol&
FAASE FYstt & w\E‘r- ‘p2° ¢ Hio] 92302 7M1 =A JERGI, p0’
91.1, ‘pl’ 88.0°.= }E}wiTh

o Wo] FHFX A 2 TFFX A (Stride length (m))

¥ 113. Forward gait of stride length(m)

Al ZE N Mean+S.D x*(p-value)
] p0 13 1.3+£0.2
Forward gait 5.907
pl 12 1.4+0.2
(0.052)
p2 12 1.4+0.3

*p<0.05, **p<0.01, ***p<0.001

ol g Friedman@d A A 2 EA &
AZE o] W& ‘Forward gait’ ¢ =}

‘ZAHANZE o WE  ‘Forward gait’ o HT o
‘57
9] o] 142 713 =4 Jehgx

# 5.907, FY&E 0.052% frofaF 0.0501]/\1
ot FAHCE feosvn ¥ & gtk
‘pl” 14, ‘p0’ 1302 viehtt).

3 114. Turning of stride length(m)

A 7F N Mean+S.D x*(p-value)
p0 13 1.3+£0.2
Turning 5.692
pl 13 1.5+£0.5 (0.058)
p2 13 1.4+0.3

*p<0.05, **p<0.01, ***p<0.001
ESAANZE o & ‘Turning’ ¢ B+ zold] Wik Friedman@AolA v BATF #k 5.692,

FFE 0.0582 FF= 0.050014 ‘SHAZE o g ‘Turmng’ o] Zol= FTAAHCE /9
st & 4 k. pl’ o] Wro] 152 g =A UERda, p2’ 14, ‘p0’ 13o= UbE
pre=g
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¥ 115. Return gait of stride length(m)

Al ZE N Mean+S.D x*(p-value)
, p0 13 1.4+0.3
Return gait 0.884
pl 12 1.4+0.2
(0.643)
p2 12 1.4+0.3

*p<0.05, **p<0.01, ***p<0.001

‘ZAH A7 o] WE  ‘Return gait’ ¢ HH tolo| thd Friedman@d B oA V2 EAZF 3k
0.884, Fo]&E 0.6430.2 Fol4F 0.05004 “SHAZE o W&  ‘Return gait” ¢ Zlo]+=
FAASE Fosivta & ity ‘p2’ o HAto] 14= 7H A yUERta, ‘p0’ 14,
‘pl’ 142 el

o Y ol 3§ StrideAto]e] H#FAIZE (Gait cycle duration (s))

3 116. Forward gait of gait cycle duration(s)

Al ZF N Mean+S.D x*(p-value)
) p0 13 1.0£0.1
Forward gait 2.811
pl 12 1.0£0.1
(0.245)
p2 11 1.0£0.1

*p<0.05, **p<0.01, ***p<0.001

‘SAAZE o mE  ‘Forward gait’ o] HF olo] wld Friedman@d AN 2 EA
#t 2.811, frelghE 024502 Fo|oE 005904 54 ARk’ o] @& ‘Forward gait’ ¢ =
ol BAACE fFositta & + gl ‘D0’ o FFol 1.00E 7 =A Uehw
‘pl’ 1.0, ‘p2’ 1.0°= Yelygt

¥ 117. Turning of gait cycle duration(s)

A 7F N Mean+S.D x*(p-value)
p0 13 1.0+0.3
Turning 1.190
pl 11 1.0+0.1
(0.551)
D2 13 1.0+0.1

*p<0.05, **p<0.01, ***p<0.001

‘ZAAZE ol W ‘Turning’ ¢ HF 2olol thFk Friedmand Aol EAF gk 1190, f
o2& 0.5512 el 0.05004 ‘%—Xé AZb o WE  ‘Turning’ o] zpolE BAHOE fols
Ol g g itk ‘p2’ of Weto] L0E 7P =4 vERaL, ‘pl’ 10 p0” 1022 JERTh
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3% 118. Turning of gait

cycle duration(s)

Return gait

Al ZE N Mean+S.D x*(p-value)
p0 13 1.0£0.1
2.053
pl 11 1.0+0.1
(0.358)
D2 12 1.0+0.1

*p<0.05, **p<0.01, ***p<0.001

‘ZANL o mE

2.053, rel&E 0.358= o5 0.05004

‘Return gait’ ¢ H zkolo] thgk Friedmand oA 2 EAF 3k

‘ZAAZ o ohe

‘Return gait” ¢ ztol=

SAHCR fosttta &  gloh. ‘p0” o Hito] 1008 JbE EA dEhwa, ‘p2’
1.0, ‘pl’ L0o& ey},
(W Jump
F* 119. Jumpe] AA B4 A3}
e p0 pl p2 Significance
Height 23.1+14.8 24.3+13.2 20.3+9.0 0.472
Take off Force 0.6+0.2 0.6+0.3 0.7+0.3 0.558
Impact Force 0.8+0.4 1.1+0.7 1.1+0.6 0.558
Maximum. Concentric 1.840.9 1.740.8 1.640.7 0.779
Power
Averagg Speed 0.840.5 0.7+0.4 0.9+04 0.717
Concentric Power
Peak Speed 2.0+0.6 2.0+0.7 1.9+0.6 0.717
Take off speed 1.940.6 2.0+0.7 1.940.6 0.338
(m/s)
¥ 120. Height in Jump (cm)
A 7F N Mean+S.D x*(p-value)
) p0 13 23.1+14.8
Height (cm) 1.500
pl 12 24.3+13.2
(0.472)
p2 13 20.3+9.0

*p<0.05, **p<0.01, ***p<0.001
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‘ZAHAZE o] w2  ‘Height” o] B+ Z}olol] thdh FriedmanZd A oNA 2 EAZF 7k 1.500, &
O)SHE 04722 §95% 005004 ZHAZE o MR Height' ¢ Xol= FAHoD §ol3
i & 4 gty ‘pl’ o Hio] 24302 7P =A4 yERa, ‘p0’ 231, ‘p2’ 20.3°o=%
UrER.

¥ 121. Take off force in Jump (Kn)

A7k N Mean+S.D x’(p-value)
p0 13 0.6+0.2
Take off force (Kn) 1.167
pl 12 0.6+0.3
(0.558)
p2 13 0.7+0.3

*p<0.05, **p<0.01, ***p<0.001

‘ZAHAIZE o] W&  ‘Take off force’ 2] H x}olo] gk FriedmanZd gl A V2 EA S
& 1167, F9&E 0.5582 Fo4= 0.05004 ‘=AHAZ o WE  ‘Take off force’ 2
= SAAE fFYstta & 5 itk ‘p2’ o #Hito] 0.72 M F=A dErwRa,
’ ‘p0° 0.6°.2 YERyT}

¥ 122. Impact force in Jump (Kn)

Ak N Mean+S.D x*(p-value)
p0 13 0.840.4
Impact force(Kn) 1.167
pl 12 1.14+0.7
(0.558)
p2 13 1.1+0.6

*p<0.05, **p<0.01, ***p<0.001

‘ZAHANZE o] wWE  ‘Impact force’ ¢ Het xpolo| thd+ Friedman@A A olA 2EA =
#1167, FolgE 05582 o= 0.05004 ‘SAHAZE o wrE  ‘Impact force’ o =}
ol FAALE {3ttt & F gtk ‘pl’ o Heo] 1L1E M =A UERA,
‘p2° 11, ‘p0’ 0.8 vy

3 123. Maximum concentric power in Jump (Kw)

A 7F N Mean+S.D x*(p-value)
Maximum concentric p0 13 1.8+0.9
power (Kw) 1 12 1.7+0.8 0.500
P — (0.779)
p2 13 1.6+0.7

*p<0.05, **p<0.01, ***p<0.001

\

‘ZAHANZ o] WE  ‘Maximum concentric power’ 2] B oo g+ Friedmand A ol

- 199 -




A EAFE #0500, FYFEE 0.779F  FogE 0.0594 SAHAIE o mE

‘Maximum Concentric power’ 2] Z}ol= FAFH S Z {Fosttty & 4 gich. ‘p0’ o =
o] 1.8 7F¢ =4 vEebga, ‘pl’ 1.7, ‘p0’ 1.6°=F YENT]
3 124. Average speed concentric power in Jump (Kw)
A 7F N Mean+S.D x*(p-value)
Average speed p0 13 0.8+0.5 0.667
concentric power (Kw) 1 12 0.7+0.4 '
P P 0.717)
p2 13 0.9+0.4

*p<0.05, **p<0.01, ***p<0.001

‘ZAHANZ o] w2 ‘Average speed concentric power’ o] H3 z}olol]l tidF Friedmanzd
AA VEAZ F 0667, FdFE 07172 FY5F 0.05004 ‘SAHA o wE
‘Average speed concentric power’ 9] ztol= FAIFOZ Fositty &  gity ‘p2’ <
Hitol 092 71 =4 vEeErska, ‘p0” 0.8, ‘pl’ 0.7 YERT}

3% 125. Peak speed in Jump (m/s)

Al ZF N Mean+S.D x*(p-value)
p0 13 2.0+0.6
Peak speed (m/s) 0.667
pl 12 2.0+£0.7
0.717)
p2 13 1.9+0.6

*p<0.05, **p<0.01, ***p<0.001

‘SR o mE  ‘Peak speed’ ©] W+t Apolo thet Friedmang B oA EAF
0.667, o8& 0.7172 o= 0.05014 “=HAZ o w2  ‘Peak speed’ o ol
FAACE fosittta & & gtk ‘pl’ o Hoo] 2002 M =A YEREA,  ‘p0’

2.0, ‘p2’ 192 YEetwtth

¥ 126. Take off speed in Jump (m/s)

NEds N Mean+S.D Y (p-value)
p0 13 1.94+0.6
Take off speed (m/s) 2.167
pl 12 2.0+0.7
(0.338)
p2 13 1.9+0.6

*p<0.05, **p<0.01, ***p<0.001
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‘ZHAZ o me
[e]

‘Take off speed’ | ¥+
& 2.167, Fo&E 03382 FYFF 0.0504 ‘FAHAI o mE

ztololl gt FriedmanZd Aol A &A%
‘Take off speed’ 2

kol SAA R Fostttal & 4 fith ‘pl’ o Hto] 2002 VM =A dERa,
‘p0” 1.9, ‘p2’ 192 YEelgoh
(th Walk
#* 127. Walke] HA &4 A3
A4S p0 pl p2 Significance
Analysis duration (s) 42.6°+8.1 43.3*P+7.1 37.6"+7.4 0.023
Cadence (steps/min) 124.3+13.5 123.6+10.4 125.2+14.4 0.926
Speed (m/s) 0.7+0.3 0.7+0.3 0.7+£0.2 0.545
Stride length (m) 0.7+0.3 0.7+0.3 0.7+0.1 0.926
Stride length % (%height) 39.3+22.0 38.84+21.6 42.7+12.6 0.735
Gait CYC]G duration left 1.0+£0.1 1.0+£0.1 1.0+£0.1 0.869
() right 1.0+£0.1 1.0+0.1 1.0+0.1 0.832
Step length left 49.8+1.2 54.9+16.8 46.7+12.7 0.584
( %Stride length) | right 50.3+1.1 50.2+1.7 50.4+2.7 0.913
Stance phase left 67.7+3.1 67.7+4.7 66.0+4.7 0.353
( %cycle) right 67.4+2.7 66.9+4.6 66.0+4.1 0.383
Swing phase left 32.6+3.2 32.8+4.9 34.1+4.5 0.589
( %cycle ) right 32.6+2.7 33.1+4.6 34.0+4.1 0.383
First double left 17.3£3.0 17.045.0 15.9+4.3 0.584
support phase
right 17.3+2.9 16.9+4.5 15.9+3.9 0.199
( %cycle)
Sjng]e support left 32.7+2.8 33.2+4.6 34.1+4.2 0.232
phase ( %cycle) right 32.5+3.1 32.8+4.8 34.1+4.3 0.589
Elaborated strides | left 25.4°+5.5 27.5°+6.1 21.6°+4.7 0.001
( %cycle ) right 25.3*"+5.0 27.8°+5.9 21.9°+4.5 0.000

*p<0.05, **p<0.01, ***p<0.001

a>hb
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¥ 128. Analysis duration in Walk (s)

Eds N Mean+S.D x*(p-value)
_ . p0 13 42.6°+8.1
Analysis duration (s) 7.538%
pl 13 43.3**+7.1
(0.023)
p2 13 37.6°+7.4

*p<0.05, **p<0.01, ***p<0.001, a > b

‘ZAHANZE o] w2 ‘Analysis duration’ ¢ H x}olo] thdk Friedmanzd BolA 2EA
For 7538, FoEE 0.02302 fFogFE 0.050A4 SAHAZE o wWE  ‘Analysis
duration’ ¢ Aol FAHSZ Fosittn & 4 Uk ‘pl’ 9o HHo] 43302 UM =
A eI, ‘p0” 426, ‘p2° 37.6°0= et ZE=vl HAE o] 88 AFEEA ol A
+ p0 ¢ p2Atelel ztol7b = Ao = YUEETH

A

N\

Walk

19 47 APApE A7) BHAIRE A3

¥ 129. Cadence in Walk (steps/min)

Eds N Mean+S.D x*(p-value)
. p0 13 124.3+13.5
Cadence (steps/min) 0.154
pl 13 123.6+10.4
(0.926)
p2 13 125.2+14.4

*p<0.05, **p<0.01, ***p<0.001

‘ZAHAZE o] wE  ‘Cadence’ o H tolol thdk Friedman#AdABolA VEAZS It
0.154, ¢35 092602 8ol4= 005904 “‘=AHAZF o w2 ‘Cadence’ 2 ol=
SAHoE fosttin @ + Yok p2’ o Wikel 12528 744 wA U, po’
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124.3, ‘pl’ 123.6°2.% e

3% 130. Speed in Walk (m/s)

Al ZE N Mean+S.D x*(p-value)
p0 13 0.7+0.3
Speed (m/s) 1.216
pl 13 0.7+0.3
(0.545)
p2 13 0.7+0.2

*p<0.05, **p<0.01, ***p<0.001
‘SAARE o WE
olE 0.545% Fo<E 0.0590A

o & 4 Qith

SN o mE

‘Speed” ©] Ht ool gt FriedmandAolA *SAZF 7k 1.216,
‘Speed” 9] Aol FAHOE {3t

‘p2’ o Weto] 0.7 7HE =A JERSaL,  ‘p0’ 0.7, 0.72 e
¥ 131. Stride length in Walk (m)
A 7F N Mean+S.D v’ (p-value)

, p0 13 0.7+0.3
Stride length (m) 0.154

pl 13 0.7+0.3
(0.926)

D2 13 0.7+0.1

*p<0.05, **p<0.01, ***p<0.001

‘=27 o me

p2’ 0.7, ‘pl’ 0.72 et}

3 132. Stride length % in Walk ( % height )

‘Stride length (m)’ ¢ B =Folo] tgtk Friedmangd oA 254
Zx 1.216, o &E 0.5452 Fo= 0.0590 A

o ‘EZAAZL o wE
o] Aol BAHOR folst & 4 Utk

‘0’ o HFe] 0.7 7HE =A YERR,

‘Stride length (m)’

Al ZE N Mean+S.D x*(p-value)
, p0 13 39.3+£22.0
Stride length (m) 0.615
pl 13 38.8+21.6
(0.735)
p2 13 42.7+12.6

*p<0.05, **p<0.01, ***p<0.001

‘ZHAZ o wE

‘Stride length % ( %height )’ 9] S+ =}o]o] tigt Friedmanzd 7g ol
A AR #0615, FoSHE 0.732 FoFF 0.0594 F
length % ( %height )* ¢] Apole TAZHSE Fojsitta & & Flth

-

A o me
‘p2’ o Wako] 427

*Stride
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2 7 A JEbsta, ‘p0’ 39.3, ‘pl’ 38.8E YEMNTH

3 133. Gait cycle duration of left in Walk (s)

A 7F N Mean+S.D x*(p-value)
Gait cycle duration (s) p0 13 1.0+0.1 0,280
left pl 13 1.0+0.1 '
(0.869)
D2 13 1.0+0.1

*p<0.05, **p<0.01, ***p<0.001

‘ZAAIZE o] wE  ‘Gait cycle duration - left’ o B x}olo] thdt Friedmanzd & ol A
YVEAT & 0.280, Fo&E 08692 Fol4F 0.0504 ‘SAHAZ o M2 ‘Gait cycle
duration - left’ 9] Zjol= BAZFCE fFolsttta & & Qith. ‘pl’ 9o HFo] 102 7}
Z =A YErska, ‘p0” 1.0, ‘p2’ 1.0S5= el

¥ 134. Gait cycle duration of right in Walk (s)

A 7F N Mean+S.D v’ (p-value)
Gait cycle duration (s) p0 13 1.0+0.1 0,367
right 1 13 1.0+0.1 )
§ P 0.832)
p2 13 1.040.1

*p<0.05, **p<0.01, ***p<0.001

‘ZAHANZE o] w2 ‘Gait cycle duration - right’ ¢ B x}o]o] thdF Friedman7d A ol
A PEAT 0367, FFE 08322 FFFE 0.059014  SAHAZ o wE  ‘Gait
cycle duration - right’ o Aol BAHSE fositta & & gloh. ‘pl’ 9 H+o] 1.0
o2 7MA =4 Jehda, ‘p0’ 1.0, ‘p2° 1.0o= ey

¥ 135. Step length (% stride length) of left in Walk (s)

A 7F N Mean+S.D x*(p-value)
Step length po 13 19.8+12
( %Stride length ) - ! 3 191168 1.077
J+ 10.
left P (0.584)
D2 13 46.7+12.7

*p<0.05, **p<0.01, ***p<0.001

‘ZAHAIZE o] wE  ‘Step length ( %Stride length ) - left’ ¢ H+ xfolo] w3t
Friedmand g ol A VEAZF 3zt 1.077, o8& 05842 fFolF 0.05014 “SHAIZ
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w2  “Step length ( %Stride length ) - left” 9] Xjole= EAHo g Fositta & 4 ok
‘pl’ o) WFo| 549% 7}A =A LB, ‘p0° 498, ‘p2° 46.7% UlEbwiTh

¥ 136. Step length (% stride length) of right in Walk (s)

A 7F N Mean+S.D x*(p-value)
Step length pO 13 503+ 1.1
( %Stride length ) - ) 1 09417 0.182
. 2+1.
right P (0.913)
p2 13 50.442.7

*p<0.05, **p<0.01, ***p<0.001

‘ZAANZE o] WE  “Step length ( %Stride length ) - right” ¢ ¥ =}olo i3k
Friedmand Aol A v EAZF #k 0.182, F2&E 091302 Fol= 0.0504 “‘SHAIZ o
w2  “Step length ( %Stride length ) - right’ ¢ zlo]l&= EAZR R Fositty & &
ot ‘p2’ o HFo] 5042 7 =4 JERga, ‘p0’ 50.3, ‘p2’ 50.22 YEFGTH

3 137. Stance phase (% cycle) of left in Walk (s)

A 7F N Mean+S.D v’ (p-value)
Stance phase p0 13 67.7+3.1
( %cycle ) - left 1 13 67.7+4.7 2.085
P — (0.353)
D2 12 66.0+4.7

*p<0.05, **p<0.01, ***p<0.001

‘ZHAIZE o] W  ‘Stance phase ( %cycle ) - left’ o] B4 Z}olo] gt Friedman?
AolA VEAHE ZE 2085, FFE 035302 FYFFE 0.05004 SAHAZ o wE
‘Stance phase ( %cycle ) - left’ & zbol= FBAZHOZE Fositty & & gtk ‘p0’ <

Hitol 67.72 71 =A UErSa, ‘pl’ 67.7, ‘p2’ 66.0°= YEIST

3 138. Stance phase (% cycle) of right in Walk (s)

A 7F N Mean+S.D Y (p-value)
Stance phase p0 13 67.4+2.7 1922
( %cycle ) - right 1 13 66.9+4.6 '
Y & P 0.383)
2 13 66.0+4.1

*p<0.05, **p<0.01, ***p<0.001
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‘ZA AT o @2 “Stance phase ( %cycle ) - right” o H Zoleo] tig Friedman?d
Aol EAF F 1922, FFHE 038302 FoFFE 0.050A4 FAHAI o @E
‘Stance phase ( %cycle ) - right’ ¢ zlo]x= EAZ o7 Fositta & 4 QUth. ‘p0’ <
ol 6748 714 A eI, ‘pl’ 669, ‘p2’ 66.0° =2 LFERGTH

¥ 139. Swing phase (% cycle) of left in Walk (s)

A 7F N Mean+S.D x*(p-value)
Swing phase pO 13 32.6+3.2 1059
( %cycle ) - left pl 13 32.8+4.9 '
(0.589)
p2 13 34.1+4.5

*p<0.05, **p<0.01, ***p<0.001

‘ZZANZE o] W  ‘Swing phase ( %cycle ) - left’ o] 4 zo]o| th3dt Friedmand A
oA EATF F 1.059, FE 0.589F FFF 0.05004 “FSAHAZE o W&  “Swing
phase ( %cycle ) - left” ¢ ztol& FAACE fFosita & < itk ‘p2’ o Htol
3412 7}4 A Uewka, ‘pl’ 328, ‘p0’ 32602 UEhwith

¥ 140. Swing phase (% cycle) of right in Walk (s)

A 7F N Mean+S.D x*(p-value)
Swing phase pO 13 32.6+2.7 1922
( %cycle ) - right 1 13 33.1+4.6 '
y s P 0.383)
p2 13 34.0+4.1

*p<0.05, **p<0.01, ***p<0.001

A VEAF ZF 1922, Fol&E 038302 FoFF 0.0594 ‘SAHAZE o wE
‘Swing phase ( %cycle ) - right’ o] ztol= FAZHOZ Fosttta & ¢ gtk ‘p2” 9
Hto] 34.02 7 =4 yEska, ‘pl’ 331, ‘p0’ 32.6°= YEGTH

‘ZAHAIZE o] w2 ‘Swing phase ( %cycle ) - right’ ¢ B4 zpolo] thdt Friedman?d
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3 141. First double support phase (% cycle) of left in Walk (s)

. A 7F N Mean+S.D x*(p-value)
First double support 00 13 17.3+3.0
phase ( %cycle ) - ) 13 170450 1.077
.0+5.
left P (0.584)
p2 13 15.9+4.3

*p<0.05, **p<0.01, ***p<0.001

-

‘ZAANZE o w2  “First double support phase ( %cycle ) - left” ¢ i z}olo th3d
Friedman#d A oA V' BAF 7 1.077, FY&E 05842 Fol+F 0.05014 “‘SAHAIZ’ w}
PN

T

2

(e}
£ ‘First double support phase ( %cycle ) - left” ¢ zol= FAHOZ Folsitta &

=

glth p0’ o Wiol 17.30.2 744 =4 vehgm, ‘pl’ 170, ‘p2’ 1592 eyttt

3 142. First double support phase (% cycle) of right in Walk (s)

A7k +8S. 2(p-
First double support ]0 i\; Nﬁa;Hsz])D x*(p-value)
p 3+2.
h %cycle ) - 3.231
phase | - ;tyce ) pl 13 16.9+4.5 0.199)
e p2 13 15.9+3.9 ’

*p<0.05, **p<0.01, ***p<0.001

‘ZAHAZE o] wrE  ‘First double support phase ( %cycle ) - right” 2] ¥+ z}o]o] gt
Friedmand Aol Al *SAIEF 3k 3.231, & 0.192 Fo5F 0.0500A4 ‘SN o o
= T

£ ‘First double support phase ( %cycle ) - right’ ¢&] }o]l= FAXHSZ Folsitta &
Aok ‘p0’ o HHo] 17.302 718 =4 YEla, ‘pl’ 169, ‘p2’ 1592 YElyth

3£ 143. Single support phase (% cycle) of left in Walk (s)

A 7F N Mean+S.D x*(p-value)
Single support phase ( p0 13 32.7+2.8 203
%cycle ) - left 1 13 33.2+4.6 '
y P 0.232)
p2 13 34.1+4.2

*p<0.05, **p<0.01, ***p<0.001

‘A7 o wE  ‘Single support phase ( %cycle ) - left’ o H Z}o]o] ok
Friedmandgoll Al VEAEF # 2.923, Fol&E 023282 FFF 0.05904 “FSAHAZE of
w2  “Single support phase ( %cycle ) - left’ ¢ ol BEAASRE Fositta & & ¢l
o ‘p2’ 9o Ho] 3412 UM =4 UEYa, ‘pl’ 332, ‘p0’ 32.72 YEGTH
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3£ 144. Single support phase (% cycle) of right in Walk (s)

A 7F N Mean+S.D x*(p-value)
Single support phase ( p0 13 32.5+3.1 L050
%cycle ) - right 1 13 32.8+4.8 '
Y & P (0.589)
p2 13 34.1+4.3

*p<0.05, **p<0.01, ***p<0.001

‘EAHAZE o wE  ‘Single support phase ( %cycle ) - right’ ¢ S =folol ok
Friedmanfd Aol Al v SA = 7k 1.059, fFol&& 0.589% FoE 0.059014 SN
u}2  “‘Single support phase ( %cycle ) - right’ ¢ fol= BAALSE Folsitta & 4+ ¢l
o} ‘p2’ o Htol 3412 JHE =4 yEeRga, ‘pl’ 328, ‘p0’ 32.5F YEMST

¥ 145. Elaborated strides (% cycle) of left in Walk

A 7F N Mean+S.D x*(p-value)
Elaborated strides p0 13 25.4°+5.5
( %cycle ) - left 1 13 27.5%+6.1 14.4407
P — (0.00D)
p2 13 21.6°+4.7

*p<0.05, **p<0.01, ***p<0.001, a > b

‘ZAHANZ o] wE  ‘Elaborated strides ( %cycle ) - left’ ¢ H xpolo] ok
Friedman#d 8ol A VEAF 7k 14.440, F& & 0.0012 F25F 0.05004 “SAHAIZE 9
w2 ‘Elaborated strides ( %cycle ) - left” & Aol FAHSZ {3ttt & 4+ Yot

‘pl’ o o] 2758 7} =A VeI, ‘p0°’ 254, ‘p2° 21.62 ERGTH
zevk A4 A3 p0,plat p2afelo] o]zt = Ao = yErst

Walk

I
Urrrerre—r—tand,

Figure 1-2-8. A& 7 7] Elaborated strides(91Z) A3}
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¥ 146. Elaborated strides (% cycle) of right in Walk

A 7F N Mean+S.D x*(p-value)
Elaborated strides p0 13 25.32245.0
( %cycle ) - right 1 13 27.8°+5.9 16.79277
P — (0.000)
p2 13 21.9°+45

*p<0.05, **p<0.01, ***p<0.001
a>hb

CESAAZE o wE  ‘Elaborated strides ( %cycle ) - right” o] i+ Xlolo] T
FriedmanA ol A * &A% #k 16.792, & 0.0000.2 Fol4F 0.05004 “FAHAZL’
o] w}& “‘Elaborated strides ( %cycle ) - right’ o] Zol= SAFHSE Folditty & &
o} ‘pl’ o Hto] 2782 M =A yERga, ‘p0’ 253, ‘p2’ 21.92 YERST
ro vt AFSHAG A pldt p2atolel ztolzt = Ao E UEETH

[kl

Walk

41

o
3

Elaborated strides
= | d o
o wm o ;oG

-

R e
E N |
-] 5]
P L5 E

Figure 1-2-8. A&z 7A~7] Elaborated strides(21%) 2 =}
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(@) Time Up Go (TUG)

® 147. TUG AA &4 A3

e p0 pl p2 Significance
Analysis duration (s) 18.7+2.5 19.2+4.2 17.1+2.2 0.118
Phase duration Sit to stand 1.3+0.3 1.4+0.2 1.4+0.2 0.978
© Stand to sit 1.8+2.2 2.5+3.0 1.4+0.6 0.291
Antero- :
_ Sit to stand 6.0+2.6 51+1.7 51+1.7 0.656
Posterior
Accelerati
CCCICTation | giond to sit | 8.3+5.3 74445 6.344.2 0.500
(m/s2)
Lateral Sit to stand 4.1+1.9 4.2+1.1 4.5+2.8 1.000
Acceleration
(m/s2) Stand to sit 50+24 5.9+4.2 5.0+2.6 0.657
Vertical Sit to stand 7.5+2.0 7.3+2.8 6.84+2.6 0.558
Acceleration
(m/s2) Stand to sit 11.94+6.9 11.3+6.0 9.3+6.4 0.232
Sit to stand 1.4+0.6 1.3+0.8 1.9+0.8 0.057
Phase
duration (s) .
Stand to sit 1.1+0.8 1.1+0.5 1.3+0.6 0.767
Maximum Sit to stand 139.1+43.7 145.2+50.2 143.0+38.7 0.779
rotation speed
° /s Stand to sit 166.2+60.2 193.7+44 .4 185.6+40.6 0.529
Average Sit to stand 75.0+20.0 80.4+22.9 70.0+21.4 0.307
rotation speed
° /s Stand to sit 89.4+34.9 101.5+31.5 97.5+31.8 0.761
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o 22X A7t (Analysis duration (s))

3 148. Value of analysis duration in TUG (s)

Qs N Mean+S.D x*(p-value)
p0 13 18.7+£2.5
Value (s) 4.275
pl 13 19.2+4.2
(0.118)
D2 13 17.142.2

*p<0.05, **p<0.01, ***p<0.001

AAZE o WE  ‘Value’ ¢ B+ ztolo thgt Friedmand G olA *SAF 7k 4.275,
E 0.1182 fFo4F 0.05914 “‘SAAZE o mE  ‘Value’ o Aole= FAZo=Z
tx @ ook plt o W@el 1922 b EA dengy, ‘p0’ 187, ‘p2’

e Phase duration (s)

3 149. Sit to stand of phase duration in TUG (s)

A 7F N Mean+S.D Y’ (p-value)
0 13 1.3+0.3
Sit to stand (s) P = 0.045
pl 13 1.4+0.2 0978
p2 12 1.440.2 '

*p<0.05, **p<0.01, ***p<0.001

‘SAHAIZE o wE  ‘Sit to stand’ o] H zolo] tigh FriedmanA A oNA EAH
0.045, #-2l&E 09782 F2oF 0.05014 “=AHAZE o wrE  ‘Sit to stand’ o] Zol&
FAASE Fosivta & ity ‘pl’ o HAto] 142 7H A yUERta, ‘p2’ 14,
‘p0’ 1.30% YEehth
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¥ 150. Sit to sit of phase duration in TUG (s)

A7k N Mean+S.D x*(p-value)
, p0 13 1.842.2
Stand to sit (s) 2471
pl 13 2.543.0
(0.291D)
p2 12 1.4+0.6

*p<0.05, **p<0.01, ***p<0.001

‘ZAAZE o W2 ‘Stand to sit’ ] Hd Aole] et Friedman@ A A 2 EAE
2471, o SE 02912 F95F 0.05004 “‘SAHAZE o] mE  ‘Stand to sit” ¢ Aol
BAARCE fFosittn & itk ‘pl’ o Wto] 252 7 =A e, ‘p0” 1.8,
‘p0’ 142 EbgH

e Antero-Posterior Acceleration (m/s2)

3 151. Sit to stand of Antero-Posterior Acceleration in TUG (m/s2)

Al ZF N Mean+S.D x*(p-value)
, p0 13 6.0+2.6
Sit to stand 0.844
pl 13 51+1.7
(0.656)
p2 12 5.1+1.7

*p<0.05, **p<0.01, ***p<0.001

‘ZAAZE o] W2 ‘Sit to stand’ o HHF =Folo] thet Friedman@d A AA 2 EAH
0.844, Fo&E 0.656° % o 0.05004 “‘SAHAZE of & “Sit to stand” ¢ x}o]
+ TAACE fFosivta & + fith. ‘p0” o HAto] 6.0= M =:A JERa,  pl”
51, ‘p2’ 5.1% Ebsh

3 152. Sit to sit of Antero-Posterior Acceleration in TUG (m/s2)

Qs N Mean+S.D x*(p-value)
. p0 13 8.3+5.3
Stand to sit 1.385
pl 13 7.4+4.5
(0.500)
p2 13 6.3+4.2

*p<0.05, **p<0.01, ***p<0.001
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.

AN

BAZE o] @E  “Stand to sit’ o W+ ztole]l ik FriedmandgolA EAF 7
1.385, +&E 050022 FoF 0.05014 “FSABAXE o @&  ‘Stand to sit” & *}o]

‘pl” 74, ‘p2’

6.30.% e

e Lateral Acceleration (m/s2)

o]

8.30.2 71& =4

UHERS AL,

3 153. Sit to stand of Lateral Acceleration in TUG (m/s2)

A 7F N Mean+S.D x*(p-value)
0 13 41+19
Sit to stand P 0.000
pl 13 4.2+1.1
(1.000)
p2 12 45428
*p<0.05, **p<0.01, ***p<0.001

‘SAHAIZE o wE  ‘Sit to stand’ ] H zelo] tigh FriedmanA A oA EAH
000, FotE 1.000= ol 0.050A4 “SAHAIZE o W& “Sit to stand’ & x}o]

SAARCE Fositta & 4 ok ‘p2’ o Wito] 452 M EA dEwa, ‘pl’
2, ‘p2’ 412 YEelgTh

(]

[

W

3 154. Sit to sit of Lateral Acceleration in TUG (m/s2)

A 7F N Mean+S.D x*(p-value)
0 13 5.0+2.4
Stand to sit P 0.840
pl 13 59+4.2
(0.657)
p2 13 50+2.6
*p<0.05, **p<0.01, ***p<0.001

‘HAAD o ME Stand 1o st 9 B AHolol B Friedmand AN A EAF @
0.840, Fol&& 0.657=2 frelE 0.05004 “ZAAZ o] wE “Stand to sit” & ol&
EAA o7 gosittn 8 2= Qi =

6p09

‘pl’ o] Wito] 592 7HE wA ueEbska, p2” 5.0,

5002 et
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e Vertical Acceleration (m/s2)

3 155. Sit to stand of Vertical Acceleration in TUG (m/s2)

Qs N Mean+S.D x*(p-value)
. p0 13 7.5+2.0
Sit to stand 1.167
pl 13 7.3+2.8
(0.558)
p2 12 6.8+2.6

*p<0.05, **p<0.01, ***p<0.001

‘29 A7 o] W2 “Sit to stand’ ©| B HHold] )3t FriedmanAAANA EAZF g
1.167, o3& 05582 Fo= 0.05004 “SAHAZE o ©r& “Sit to stand’ ¢ =}ol+=
BAHo2 folaign & 4 ok ‘pl’ o Wao] 752 s wA uEhtm, pl’ 7.3,
‘p2° 6.8% pERTE

3 156. Sit to sit of Vertical Acceleration in TUG (m/s2)

NEds N Mean+S.D Y (p-value)
_ p0 13 11.9+6.9
Stand to sit 2.923
pl 13 11.3+6.0
(0.232)
p2 13 9.3+6.4

*p<0.05, **p<0.01, ***p<0.001

O

I

AAZE o &  “Stand to sit” ¢ H Zolo tigk Friedmand oA *FAHF 4k
2.923, Fo&E 0.23282 FolFF 0.0500A4 “FAHAZE o] @& ‘Stand to sit” ¢ Aol
FAAE Fositta & & fith. ‘p0” o H+to] 11.9= 7M =A JERtal,  ‘pl’
113, ‘p2’ 9322 vtebyth

- 214 -



e Phase duration (s)

3 157. Sit to stand of Phase duration in TUG (m/s2)

Qs N Mean+S.D x*(p-value)
. p0 13 1.4+0.6
Sit to stand 5.733
pl 12 1.3+0.8
(0.057)
p2 13 1.94+0.8

*p<0.05, **p<0.01, ***p<0.001

CESAHAZE o
5.733, §o18E 00578 $o42 0.0504 ‘=
FAACE Fosttta & & gtk ‘p2’ ¢ H
‘pl’ 1302 byt

¥ 158. Sit to sit of Phase duration in TUG (m/s2)

A o &

‘Sit to stand” <] H AFolol thgk FriedmanA G ANA VBAHF 3k
2 ‘Sit to stand’ ¢ ol
o] 1.92 7F =A veksta, ‘p0” 14,

Al ZE N Mean+S.D x*(p-value)
, p0 13 1.1+0.8
Stand to sit 0.531
pl 13 1.1+0.5
0.767)
p2 13 1.3+0.6

*p<0.05, **p<0.01, ***p<0.001

‘ZHAZE o] WE  ‘Stand to sit’ o H z}olo] T
0.531, fol&& 0.7672 5% 0.05004
BARCRE Fositta & 4 glok. ‘p2’ o Wto] 1.3
1.1, ‘pl’ 11E YEwo

‘2N o mE
=

3t FriedmanA A ANA V2 EAZF 3k

‘Stand to sit’ ¢ xfole=
7 =A UEs R, p0”
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e Maximum rotation speed (° /s)

3 159. Sit to stand of Maximum rotation speed in TUG (° /s)

Qs N Mean+S.D x*(p-value)
. p0 13 139.1+43.7
Sit to stand 0.500
pl 12 145.2+50.2
0.779)
p2 13 143.0+38.7

*p<0.05, **p<0.01, ***p<0.001

A\
ol

0.500, S2o)8E 0.7792 954 0.0590 4
EAASE Fositta & & gt
143.0, ‘p0’ 139.1% }Epwirh.

‘ZHNZ o me

¥ 160. Sit to sit of Maximum rotation speed in TUG (° /s)

AZE o mE ‘Sit to stand’ & ¥ zkeldl g Friedman@ Aol A FAEF 3k
‘Sit to stand’ ¢ ol
‘pl’ o] o] 14528 7 A JEbga, p2’

Al ZE N Mean+S.D x*(p-value)
, p0 11 166.2+60.2
Stand to sit 1.273
pl 11 193.7+44.4
(0.529)
p2 13 185.6+40.6

*p<0.05, **p<0.01, ***p<0.001

‘ZAANZE o] 2  ‘Stand to sit” ¢ HT o)

1.273, Fol&E 0.5292 Fo4F 0.0500 A
FARCE felstn ¥ + Yok
185.6, ‘p0’ 166.2=2 YEIT

‘24

3 FriedmanZd Bl A VEA S 3k
of W2 “Stand to sit’ ¢ xol=

‘pl’ 9] ol 19372 7H4 A uEbga, ‘p2’
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e Average rotation speed (° /s)

3 161. Sit to stand of Average rotation speed in TUG (° /s)

Skl N Mean+S.D x*(p-value)
. p0 12 75.0+£20.0
Sit to stand 2.364
pl 12 80.4+22.9
(0.307)
p2 13 70.0+21.4

*p<0.05, **p<0.01, ***p<0.001

\

‘ZAAZE o W& Sit to stand’ o] HF =olo thE FriedmanA A NA VEAF 3
2.364, frelgtE 0.3072 fro 0.05004 “SABAZ o @& ‘St to stand’ ¢ Zol&
SAHCE fositta & 4 §lth. ‘pl’ o WFo] 804 71 EA dERSI, p0’
75.0, ‘p2’ 70.02 jERTH

3 162. Sit to sit of Average rotation speed in TUG (° /s)

Al ZE N Mean+S.D x*(p-value)
. p0 11 89.4+34.9
Stand to sit 0.545
pl 12 101.5+31.5
(0.761)
p2 13 97.5+31.8

*p<0.05, **p<0.01, ***p<0.001

‘ZAAZE o] WE  ‘Stand to sit’ ¢ W ztold] W FriedmanAA A VEAZF Zt
0.545, o && 0.7612 FoF 0.05014 “‘SAHAIZ o @& “Stand to sit” ¢ Aol
FAASE Fosivta & F Qo ‘pl’ o Hto] 10152 7HE =A deEsta,  ‘p2’
97.5, ‘p0’ 89.42 YE}ytT}.
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