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=SHAbRe gEEos AR dEe AAHE vt ol d AE2 &%
Aol E&wrl wel 2gdA SAF 23tF5rt HX Retan d¥E gF
ow FAHA Aok ol = diEa v A= (Amylolytic bacteria)e] A4 &

A i, o] wAEE o8 AikE Ao R Qs e pH7F "Wzl
B astal lti(eo] 5, 2010).

Do Al a-AE A} E(high-starch diet)®] Fol+= -4 AFE (high-fiber
diet)oll wla ZAF A2 vkg gl o}el Lactobacilli®t Streptococcid] &4 o] F713}
i o] B4k ghekol ol pH7EF "Wolxlthal ®uskal 9lvh(Medina, 2002).

o Al 7] vhEFEol= e pH Astel] wE tiAgol = el Al X A
QA A& (colic)s dozitta Husta 9o (Reeves &, 1996), tl WolrbA &
A3 9 Jamunitis) S WA ZIT 2 B 113 Itk (Bailey 5, 2002).

T3 oA FHRAIES] wE Ba R A gas Aol Tt H
AstEol e W 9 AbE Aol dRle] Hnkal Harstal gltH(King,
1999).

vHE o]l pHE SAHFo A e dAa BHE 7T F dv Az &8

g 4 9= 7FAI7F vk ®adkar Q) vh(Hussein &, 2004).

rlo

ol A o] ol whel & AR AskEo] tan g W] dHss A
o F =Y el meetr] A agtee] dFS ok Basta itk (Meyer

%, 1993; de Fombelle &, 2004).

Ao AgE Dol AT w, G (nAFe] ERE)d mgstr] del of
80%7F AstE AT el AgE o w= 3 =gatr] ol oF 58%7}
astE, A% &3yl WA Fe RS HEeR FYyEo] daEva B
aslar Jh(Potter 5, 1992).

A(straw) g0l &FARS] M7 4] ol&ES xol=d
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JE AR RHAd JFE T-ARAR(CAE 30%)9] Folt

[e]
X
B Adiaa &3l vAE v=E dWolmdun ®Wusta t(Medina s,

T oy Aol 9t L-FFAIE(HRB)Y wolv WAy A pHE
vt ®adkal itk (Radicke %5, 1991; Medina %5, 2002).

el M el AR 237 7hed AHES AS kg ¥ 35-4gelghal Basta
A (Potter &, 1992). A& A3 Fo]l AT kg T 2-3g ALEoA] WA pH7F @
obxlttar H i gth(Radicke &, 1991).
Dol Al FolstE AlE9] NDF/starch ratioo] we} thae] wAdE Ao A7
g=2ra Bk v lti(Medina 5, 2002; Goodson &, 1988; Julliard &, 2001).

FAIR ] EFoE IR 2 o AsEA Ze dgeE

Aro] nAE wg 7|ARE o]&FH W (Porter 5, 1992; Kienzel %, 1994), L9
upel ool A glako] vy ALt Thal Warekal I tHGoodson &, 1998).

el Aakd theke] Bate] FAAHQ AW dssEs doXA HAE F
Y pH7} Astelcta B ik vp 9lth(Kohnek &, 1999; Julliand -5, 2001).

=7 vE Joz QA3 Ui Wl pH Ask= vAECl oF dsa
(endotoxins)®] RS F7HAZIAl HaL AbEoluh Algd G o] "tkal B
%k v}t (Kohnke 5, 1999; Clarke 5, 1990).

Bxo gYzAer dude 2 Qo FHHol i, EV]dE A v
TEoR EAGY. orEvkel HEA] Q1o g Al vlE @eds 2~3
wf A= o g @ eH(Collins, 1988).

Sxel duid dge F30 4o bl mel dudt W gl A4
A= Hxo admd kel Astl dFe viA=d, dNE FEe =0l

st A At (Green 5, 1971).
B0} ALd54E o B Z7)2 YA ozM cellulosest lignin Hl&o] 57}

1L, hemicellulose®] H] &S 423w, Ado] AP o2 A23FE&o] FAI
2
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Bzt ESOZRE FUES e v EYY pH, 78 §F =
Z%ol wl g2 B pH 65~75 AololM= P, K, S, Ca & Mg9] o] &
o] =31, pH 5~6 Alo]olA:= Fe, Mn, Zn % Cu? o]&Alo] =tk Miller,
1984).

AT A AA s E 5 B¢ pHe 50 Welo Y EYs ®Hly
3 Bagitk(o] &, 2007).

ol ot EFaeta/dR3n 249 AE AsES 2% 1leme] oY Wi

A= T3%93L, oY HxEY E7Ee] =2 24 47omel FY A= =

o,

Z+ 52% 9 H(McMeniman, 2003).

dFAe WA 2A Y] HE Agke2 59l 61%°]aL, 7Yl 53% %At
H 13 F(Menard 5, 2002).

HANE FAE RFAIGAA Gy 2 AREAE AR Jhdel] B
AT o] Fo] Mk gt

S W sxste ARJ gestEd aeld x4 W] wel e
Abme] wolkae] WE Fow FEF¥ £ dnta Bugth(Sauvant & Van

O{N

Milgen, 1995 ; Dewhurst 5, 2000).
AP =& gk 9] Ujo| A A E o Ao = F
HE9] oAl FalE ] v Ssldwidel oz B 4 Qi Rtk

(Kalscheur %, 1999).

o ola] AA JegFS W=t} olof], SAV|et H|S Ao WA FFES Fo
H AT, AGTEAd 2 SUARETE S a1 (Byers and Moxon,

1980), s A= AR Q&9 /AR dEY SALFAF dAs8] Faske A
o7 ®Bu¥Ei YrtRossi 5, 2000; Perry %, 1983; Martin 5, 1979).
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Figure 1. Laboratory animal(control gr up).
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Figure. 3. Experiment place : view of Alps riding horse park.
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U8l Table 19l= 587k Aol Folgh WA= ¥4 3 Table 2

=

A8 =2 el 9o Table 394 E hET19F AdF AN 0E

Table 1. Formula nutrition of experimental diets for riding horse

Nutrient Minimum Maximum
VOL(%) 100 100
DRY (%) 86 95
PRO(%) 14.6 16
FAT(%) 4 10
FIB(%) 7 9.5
ASH(%) . 9.5
NFE(%) . 100
CA(%) 0.8 2
TPH(%) 0.5 0.7
#CA/TPH(UNIT) 1.3 2.1
STARCH(%) . 100
NA(%) 0.25 1
CL(%) 0.6
K(%) 1 10
S(%) 0.21 0.3
PELL_F(UNIT) -10
GRAIN(%) . 100
T_WBRANS(%) . 25
C_TDN(%) 68.5 69.5
LYS(G/KG) 9 10
MET(G/KG) . 4
M+C(G/KG) 5.5 6.1
THR(G/KG) 5.3 5.9
SAND_SILI(%) . 14

_12_



Table 2. Formula raw material of experimental diets for riding horse

Raw material Min. Max.
CORN GRAIN(USA) 25 35
MALT SPROUT PELLET 35 35
CANE
MOLASSES(LQ)-LOC 0 >
WHEAT FLOUR 6 6
WHEAT BRAN(LOC) 15 25
SOYBEAN M/L(LOC) 10 15
PALM KERNEL
MEAL(IMP) 6 !
CORN COB 6 7
FLAXSEED 1.25(4.00) 2.0(5.00)
ENERFAT(Ca-TALLOW) 0.5 0.5
ANIMAL FAT 0.7 1
SALT DEHYDRATED 0.8 0.8
DCP(19/17.1/90%) 0.25 0.5
LIMESTONE(Imm) . 1.8
CALCIUM SULFATE 0.165 0.165
MGO 0.1 0.1
THREONINE(98%) 0.05 0.1
DL-METHIONINE(50%) 0.1 0.3
L-LYSINE SULFATE((1%) 0.3 0.7
TOCOPHEROL(VIT.E) 0.05(0.5) 0.1(0.5)
VIT PREMIX(CATTLE-2) 0.1 0.1
MIN PREMIX(CATTLE-2) 0.22 0.22
BIOSHEP 0.075 0.075
HI-DAIRY STARTER(S]) 0.1 0.1
PRO-FRESH FLAVOR 0.03 0.03
TOTAL COW 0.05 0.05

S8kl ARE AEBFIA BRoT AT
SR AwEE GRS AEFAT

=
SAEZ EE ALR)E AMAXE FZoA Y

H
A Sk 8k ATk lETFol ASE EARE oldelel gholFet

2 59 A2E o gL
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Table 3. Formula nutrient specifications of control

& experiment

Nutrient

specifications(%6) control experiment
TDN 68.5769.5 69.5770.5
FAT 1.2572.0 3.074.0
SALT 0.56 1.2
TOCOPHEROL 0.06 0.5
MINERAL 0.22 0.3
PROSOL - 0.1

Table3. &S Ao RW AJgF9 oz HwA TDNe| #Fe & Ao|7t
glov FATE HA 1%, HW 275% =fol7F @AEA L, SALTE  0.64%,
TOCOPHEROL 0.44% =2 tzx ol H]s] A& o] FAT, SALT, TOCOPHEROL,

MINERAL S 9] gt&Fo] =ttt

_14_
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Figure 5. Collected experiment sample pictures of riding horse.
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2) AAPAL L AR AN

N3y g w7 98 7= EDTAR A
gt m, volx Fee 94 Helste] serumd A ko] B4 A PE B
3

#oshch. "ol @ @4 ety BAe okdsh 2ol Adstgth %, RBC (red

blood cell) count®} WBC (white blood cell) count= JAdAsrs FFEuHo
A&kt 18]ar PCV  (packed cell volume)¥ microhaematocrit ™o 2

12,000 rpmell A 53 A4l #elste] SA AT =8 Hbe AQte| Ea 211
S o] &3l 540 nmolA] FHEE =AHsto] F39 mean corpuscular
volume (MCV), mean corpuscular haemoglobin (MCH)¥} mean corpuscular
haemoglibin concentration (MCHC)<2 JAddstd xFwHow F31tt &
Sk, total protein, albumin, aspartate aminotrans—ferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (ALP), creatinine, glucose,

bilirubin, LDH, calcium, inorganic phosphorus (IP), Z1#] 3 magnesium®] &%

3}sh# 2o z%d A 3kskE A 7] (Pronto evolution; BPC Biosed, Italy) S A&
st o™, Aok ofibA oF(korea)®] AlFS AMEstATh AAE AlFEsEAEA
T24rol o Este] AT

3) B35 ¢ Frequent—sanpling 1.v. glucose tolerance test(FSIGT) A}



>

AL insulin®] EFEEE Lok Aotk Sgv glucose®] E&A4S LERUIH,
+ insulin®] #&S vERdTH AlRge #A Aol A insulin®] EHIZ AL 1083t
glucose®l insulino] W85 3l AS Ssith AFS Fdte] vl glucoses
Fo ¢} insuling A A o]F glucose@ insulin®] & SAst] AA| ol A

doht oA g AY F AEHOR AE HYEAE Lopusieh

—

Exogenous
qucose ose,
insulin dose,
sampling

o e S e et e et e e e’ et S e

Glucose
control, Sg

Peripheral

Disposal tissues

glucose
G

Insulin
control, X

Insulin action
X | P
Interstitial
space
Figure 6. Diagram of the minimal model compartments used to interpret

Pancreas

glucose—insulin dynamics from a modified frequent-sampling i.v. glucose

tolerance test(FSIGT) (Hoffman %, 2003).

HoAFo A AFE3E AFWNH S frequent-sampling i.v. glucose tolerance
test(FSIGT)(Hoffman &, 2003)& 7|Hto. 2 3lo] R Ao dbA k7t A4S
gkl AAlskSith FSIGT A@WEe 50% EETS 300mg/kgs 2@ F
215, 55l dAEs AT Fo F 1,2 3, 4,5 6,7, 8, 10, 12, 14, 16 ¥ 19
ol AMHASG L insuling 30mU/kg8FS E5F Fof 2085 <5 FAF 3
gom 22 23 24, 25, 27, 30, 35, 40, 50, 60, 70, 80, 90, 100, 120, 150 % 180
of das s AFHT FA4e EDTAFHA EH#3te] 1600rpm o= 4]
e & A4S Aste] @S AFAste] -20 CTellA Eastar &3 ol glucose

O
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s gotaly] g dE AFEYS o]f hexokinase WHS AME

(Freestone 5. 1991).

_0|L
30
o

4) &5 A 2 Western blot : GLUT-4 AA}

)( insulin
) receptor

4 b
glycogen 6
T
AN
~ A fatty acids

pyruvate

Figure 7. Diagram of the model effect of insulin on glucose uptake and
metabolism. Insulin binds to its receptor (1) which in turn starts many
protein activation cascades (2). These include: translocation of Glut-4
transporter to the plasma membrane and influx of glucose (3), glycogen
synthesis (4), glycolysis (5) and fatty acid synthesis (6) (English wikipedia,
2006).

Figure 7+ insulin®] ¥F$-3}lo] glucose’} GEa7F H& HFAHES 7hd3 19
o7 F#3FT}. insulin®] insulin receptor® 43} A|7]W glucose’} glucose
transporter-4(GLUT-4)& &3&to] Wz ofFste] JAAH 2 &3 WS FXA
7)1+ Ao|td. thdt glucose transporter E°] &A1stal 9omw GLUT-I,
GLUT-2 % GLUT-3 7}9t}. GLUT-17} 2 Ho] E¥3 = X2 Had4+ ¥
BBB(Blood Brain Barrier) ol o] &AslH GLUT-2% M, FAGHE 2 2

FAZAA B EAGH. GLUT-3= A4 w&8e v 23 vy &2

_19_



Ao A GLUT-4& A} olfr= = Wl 7HE Bo] ®xsta o v
o] A WA M= #EE 7] wZo]t,

<5 AL EFESs5E Ad UEES ol&ste AAea(Lindholm and
Piehl 1974). FSIGTA @S AAlst7] Aol Aldaidv. AHS 54 A5S 2 U
S g 21 2% Yo mAanHE AAstal Ao AFHESE <
> WE AIZE Qb EHE AASIL - 80°Ceoll A Hste] o3 o] AFS
Al &3 5 Y o} lysis buffer(40mM Tris, 120nM NaCl, 1mM

oo
ro

phenylmethylsulfonyl fluoride, 10mg/ul leupeptin, 2mM sodium orthovanadate,
10pg/ml aprotinin)®l ¥ ©] homogenizer® v}a3}3L, 12,000rpme. &2 20% &<t
A EEete] FFds A dNAS FEEAT. FEI dNA S FZFeo
sodium dodecyl sulfate-polyacrylamide gel electrophoresis (10% SDS-PAGE)E
o]-g3ate] U Fo dWMAS HrigEadt. FEE @A S nitrocellulose
membrane°] 100VZ 2A17F <t transfer 3t 1 Fo vl 5014 wE&-S "%
371 913 5% nonfat milkE AF&3ke] 1A% &<t Ao A blockings 3+t
GLUT-4(1:200; Serotec, Ltd)E 12+ A Z ARgsto] A2oA 1A HESA] 7]
a1, 22k A2+ HRP-conjugated anti-mouse, rabbit IgG(1:250; Santa Cruz
Biotechnology, Inc)E AF&3le] Ao 45837 3 A Z T} Protein M=+ 9
Aol A chemiluminescence reagent(LumiGLO, Cell Signaling Technology, Inc)
2 2dE AFHY 7 ba
Bio-Rad, Hercules, CA)E &3l 4% o™, Image J& ©]&3ste] &4 33t}

5
A
lo
i
H
rr

scanning laser densitometer(GS-700,
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Figure 8. Collected experiment sample pictures of riding horse.
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Table 4. Investigate of body type for riding horse

Se N Chest  Withers Back Croup Chest Chest Chest Croup 8?2312& Folf;ar Body
ctei m% width height height height width girth depth length erence  length weight
on er Unit Cm Cm Cm Cm Cm Cm Cm Cm Cm Cm kg
E 1 143£5.16 137£5.26 1314494 138+5.01 524341 1644521 394248 481268 51£1.47 44+455 333£18.53
X
2 2 1434516 138+4.81 131+4.94 139+4.27 54+3.49 1724273 42+2.68 484229 51+1.47 44+455 350+16.62
r
Iil 3 143+5.16  138+4.92 131£4.94 139+4.32 58+3.39 178+2.12 45+2.04 484248 51+1.47 44+455 367+7.94
e
n
t 4 143:559 138+46 1314494 139x432 O0£402 184227 d8:238  ygi043 512147 442455 STBEA60
1 143£1.63 134£1.29 127+2.06 135t1.65 56+1.92 163+4.03 37+2.77 46+0.82 50+£1.47 40+1.87 332+22.73
C
o 2 143£2.06 135158 127+2.06 135%1.47 584227 169+4.47 39+3.34 46+0.82 50147 40+1.87 341£23.71
n
t
r 3 143£2.04 13515 127+2.06 135147 604248 175+4.27 41+3.11 46+0.82 50£1.47 40+1.87 353£23.69
0
|
4 1444227 135+1.78 127+2.06 136141 62+2.59 1805 444418 46+£0.82 50+1.47 40+1.87 361+£23.3

+ S.E. *, 1X0.05, ** 1x0.01.
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2. EHHA 2 EHHA
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GGT, BUN, CRES ¥ ® ) 151991 ujolg dare] okz 7129

YEAST CULTURE #H7FA]l &shg, FEZA ol&& 9 A vA= o

T CA 9 P9 o] &&° A YCH/IFAA P 1AERZ fostA S7hsk vt
=

o
0.

(
ad

ne

742} hemoglobin<
ATk YCHZ7F o
&5 el WEFaE At AR EE
zFol7b gldh. 2elar Y glucose. total protein, calcium % phosphorus 3
T YCHZE 9 vlx=7-3k 2el7h 1l GOT 2 GPTE A9l 552 4
A S Skl A FEE QoY AT A GOTw 227.5+4.2 U/l(p<0.05), GPT+
8+44U/1(p<0.09) = T UA S7Fatda, dxzaolAe= GOT+ 1388+9 U/
(p<0.05), GPTE 5404 U/M(p<0.05)= elidol AA F7tstd . dxzatol H]
st Agto A ¢ Z7FsF . GOT(glutamic oxaloacetic transaminase)™ ©}

kol A SakZqbel] ofn| 7S &7 a7

—

[e5

o
K

N
2
-0
fol
B
1o
liea
ofN
lo
il
il
B
o

_25_



Table 5. Heamtology

CBC blood sample result of body type for riding horse

N Jtem WBC NE LY MO EO BA NE LY MO EO BA RBC Hb HCT MCV MCH MéH RDW
Sec Y
tion | Range 5471 2379, 157 00°L 00l (g5 2200 1507 0071 0071 006 5507 8071 24075 37075 12371 31073 12.0°2
b 43 6 7 5 0 0705 g0 680 90 20 0 1200 90 30 85 97 86 170
r
Unit kAL kuL kul kAL kAL kAL % % % % %  MUogar v L, pg gL %
) gil3 37:0 3610 0450 0320 006 461 441+ 53+2 37:1 08+0 83+l 124¢ 341r 413: 151+ 366+ 259+
E 13 g 3 2 1 005 59 45 4 7 7 3 17 52 47 17 14 07
X, 00¢1 54%0 39+l . . 03:0 004 555+ 3B3c 28:0 20+ 04:0 990 166+ dlds 4LTr 168+  406: 257
p 3 2 3 1 003 66 77 A4 2 4 8 16 63 5 12 295 04
e 8240 4.7+0 03+0 02+0 002 578+ 366+ 33+0 2140 9640 173+ 418+ 434+ 18+1. Al4+ 238+
r 3 3407 0.2+0
: 5 4 1 1 001 66 66 8 6 5 18 45 35 8 21 06
mo 76+0 162+ 23:0 02¢0 01:0 003 645¢ 302+ 4, 19+0 03:0 82¢0 142+ 351+ 427+ 173+ 405¢ 2420,
e 7 197 5 1 1 =001 38 43 =1 77g 2 4 13 37 34 14 12 4
n
U Average 843 749 320 030 022 004 5597 3730 363 266 044 901 1513 3806 4226 1679 3976 2483
: ley M1%0 33%0 0450 7004 504 404t 513 370 05%0 6250 120, 205+ 472% 176+ 3l %3
o 9 3 2 o +0.01 43 1.6 3 7 2 3 8 1.7 1.7 0.9 0.7 0.8
C ) 126 53:1 0 09%0 0250 001 486+ A4t 7755 2320 o 61l 1L4E 2065 477:  185: 389 U7
(6] AT 1+
o 26 6 7 1 %001 14 92 9 7 9 37 105 26 09 19 08
£ 7551 4880 2430 0260 . 002 637+ 312+ 316l 1630 0340 76:0 142+ e 472: 187 306: 236
r 2 7 5 1 7 1003 3 26 1 3 4 9 19 42 19 07 1 09
o, si0g 4850 1850 02¢0 02:0 002 683+ 2653 3350 2280 0250 o,5c 127+ 323t 461 181+ 393+ 2430,
1 08 g 3 1 1 +001 52 ) 9 9 o 706 7o Toh 1 04 05 9
Average 847 476 305 043 021 002 5775 3475 479 246 025 674 1229 3179 4704 1820 3871 2437
+ SE.
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Table 6.

Chemistry blood sample result of body type for riding horse

N ltem Ca 1P Mg TP GLU TCHO GOT GPT GGT BUN CRE
Se u
cti m Ran
on P ge 1047134 2354 18727 57779 627114 717142 1167287 3721 3722 10.4725.0

e

r

Unit mg/dl mg/dl mg/dl g/dl mg/dl mg/dl U/1 U/1 U/1 mg/dl mg/dl

E 1 7.2+0.5 22206 1.2+0.2 3.6+0.4 31+7.1 36104 151.843.3 4.8+0.8 19+1.2 14.7+2.8 0.6+0.1
g 2 8.9+0.3 35+04 1.4+0.3 3.9+0.3 53.8+8.1 36+3.6 1555+26.9 65£1.8 23.3+29 14.7+2.1 0.9+0.1
I
1 3 10.8+04  2.8+04 2£0.3 5.3+0.2  90.8+18.7 60£12.5 160.5+34 6.8+2.2 25355 19.1£1.3 1.2+0.2
m
c
n 4 8.4+0.4 2.8+05 1.5+0.2 3.4+0.3 69.8+9.5 48.3+13 227 5+42% 8+4.4% 16319 14.2+1.8 0.8+0.1
t

1 7.9+1.1 22402 1.4%0.3 3.9+0.5 21.3+10 35+4.3 1285185  4.840.1 185+2.3 14+15 0.7+£0.1
C
o 2 13.3+1 3.8+0.8 2+0.1 7.7+0.9 7242 95.3+17.4 131.5£6.2 51+05 448+£98 17325 1.1+0.1
n
t
r 3 10.8+14 2303 1.8+£0.2 55+06  735x183 67.8t12.8 135.5%4.2 5.2+0.8 23567 184+24 1.1+0.2
(6]
1 4 8.5+0.8 2402 1.6%0.1 3.4+05 HHR+11.7  46.8459 138.8+19*%  54+04* 15.8+15 14+1.3 0.8+0.1

+ S.E. *, p<0.05, = p<0.01.

_27_



3. BF 35 4dA ¢ FSIGT test

A 400 300
350 - 8o
® Glucose |
i 700
o ] . . -
o ol S o Insulin 4600
E [N 7 £
! 8 -+ 500 =
g 200 | i . =
¥ S a0 2
= 150 ) L
G i i 300
T iy ' 200
sof§ ] 10
0-%“.‘1 L1l Hl:"'l"_"'l’""r‘“T"’k‘"'|""+"“r"|-"}'--r~—-+--: o
0 10 20 30 40 50 60 70 B0 90 100110120130140150160170180
Time, min
B 400 900
350 -1 B0
* Glucose
700
= 300 K% |
S L o Insulin 4 e00 =
& 50 o p
& 500 =
g 200 £
S a0 3
= 50 <
2 300
108 200
50 100
0 | L | 1 1 1 1 1 1 | 1 | 1 1 L 1 L

0
0 10 2¢ 30 40 50 60 70 80 90 1007101201201401501601 70180

Time, min
Figure 9. Effects of body condition on glucose and insulin during the

modified frequent sampling i.v. glucosem tolerance test for ridding horse. A :

control group, B : experimental group.
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4. Western blot : GLUT-4
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Figure 10. Western blot analysis of GLUT-4 expression modulated by
feeding compared to those non-feeding and other feed. B-actin expression

was used to demonstrate that equal amounts of protein extracts were

loaded(Gxx* p < 0.005).
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ABSTRACT

A Study on exclusive feed effect for improve feed efficiency of riding horse.

Jun-Hyoung Park

Department of Biotechnology, Graduate School

Jeju National University, Jeju, Korea

Riding horse production and dissemination of social phenomena related to
the increase in demand and the existing ruminant feed supply for cattle feed
in the form of a horse that was produced with anatomy, physiology, nutrition
characteristics can not meet the end of the research and growing interest
only feed can. The feed research field goal, not just by the general
development, time—specific food has increased interest in the development.

This study was developed based on the diets breeding purposes, As the
Roadster only applies when horse body weight, body shape, feed intake, blood
and serum analysis, glucose tolerance tests, and GLUT-4 expression haneung
investigate the impact of the horse to improve productivity this study was
performed to investigate. Summary of the results obtained in this study are

as follows.

First, look at the riding horse overall weight changes during the
experiment result of examining shape changes associated with an increase in
the overall skeletal sites, but the increase was not due to the increase in
body weight changes were observed. Weight, especially compared to the

control group demonstrated significantly increasing trends of weight through
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increased chest circumference, chest width and chest depth a significantly

increased by feeding through the changes can be seen..

Second, the blood and blood test results, except for GOT and GPT were
observed in the normal range of items, In the experimental group, the GOT
2215 + 42 U / 1 (p <005, GPT and 8 + 44 U / I (p <0.05) with
significantly increased, and in the control group, the GOT 1388 + 9 U /I (p
<0.05), GPT and 54 + 04 U / I (p <0.05) were increased in significance.
liver role of nutrients in the body increases the metabolism to compensate for

the effect 1s consistently.

Third, FSIGT test results look at the change in the amount of glucose
in the glucose group than in the control group decreased by trend over
time could see that is required. Depending on the application-feeding in the
experimental group increased capacity energy storage in the body for a
long time, the riding horse labor effective response if the two were able to
find out that it is possible. It also looked at the concentration of insulin
when feeding high amounts of insulin in group shows energy use in the

experimental group showed that the ability to adapt to.

Fourth, the experimental and control groups taken from the muscle
tissue and the amount of GLUT-4 protein expression in the experimental
group compared with the control group looked at the results significantly
increased, respectively. Through this, only the expression of GLUT-4
protein diets increase the feed according to the view, and increased
GLUT-4 protein quantification through the mechanism of energy

metabolism were the party.

Riding horse feed the end of the function in the development of riding
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horse and weight gain in the abdominal area of the body showed an
increase, storage and utilization of energy in the face was effective. Thus,
future pay period, through the adjustment of feed ingredients geupyeoryang
and feed efficiency, energy storage and utilization should be more research

on continuous.
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