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SUMMARY

1. Title
Control of fat biosynthesis in Hanwoo
II. Objectives and importances of the project

O Stimulation of Hanwoo beef consumption demand and stabilization of
raising constituency in Hanwoo farms by the quality differentiation
from imported beef

(O Conventional feeding strategy to maximaze the marbling in finishing

" stage accompany the increase of inedible body fat resulting in low
meat yields and high cost

(O To improve the marbling it needs the manipulation of body fat
metabolism through nutritional, biochemical and immunological
technology.

(O Advanced technology based on immunology is necessary to overcome
the problems of conventional high quality beef feeding system
accompanying the increase of the inedible body fat

IlI.’Contents and ranges of the project

<Control of Body Fat Biosynthesis in Hanwoo by, Nutritional
Manipulation>

On the purpose of clarifying the mechanism of body fat biosynthesis and
lipolysis to develop the- technology for Hanwoo marbling improvement. In
vitro adipocyte and adipose tissue culture system was established and effects
of regulating factors were investigated. Effects of lipogenic precursors infused
intd'mmen, jugular vein and abomasum were assessed by rumen fermentation
characteristics and- VFA changes. And the changes of, concentration in blod
metabolites according to the growth stages were investigated and the resuits
gave the basic' information of lipogenic precursors.

“Finally on the basis of VFA pattern for various feedstuffs, and all the
results’ obtained, feeds and feed additives were developed and the effects was



investigated.

For preadipocytes differentiation, insulin and T3 as hormone, Vit C as
nutrients were effective and Vit A were negative. For preadpocyte
proliferation, IGF-1 was more effective than estradiol 178 and intramuscular
preadipocytes showed greater proliferation rate than any other cells.

In lipogenesis, acetate were effectively deposited in fatty acid-glyceride
fraction than glucose. For amino acid and its deriveatives, leucine were most
effective. Generally, insulin stimulated lipogenesis as norepinephrine does
lipolysis. Serum insulin concentration was increased by the infusion of
propionate in the rumen and glucose in the jugular vein.

Serum insulin concentration was increased but NEFA concentration was
decreased by the abomasal glucose infusion, while starch and molasses
infusion showed no difference.

When finishing Hanwoo are fed on feed and feed additives manufactured
by the NLRI, marbling scores, quality grades and oleic acid contents in
longissimus dorsi were improved although not significant compared to control.

<Development of an immunological technique to reduce inedible body
fat in Hanwoo>

First of all, adipocyte plasma membrane proteins from Hanwoo was
isolated and characterized. From this study, 55kD protein was found only on
the plasma membrane of adipocytes, but was not observed on the plasma
membranes of the other tissues such as heart, liver, kidney. N-terminal
region of the 55kD protein contained a strong sequence homology to the
N-terminal region of albumin and albumin-related proteins. However, a
polyclonal antibody raised against the bovine serum albumin did not
cross-react with the 55kD protein. At present, it can not be concluded
whether the 55kD protein and albumin are similar in their functional
properties. Sheep was immuninized with whole proteins isolated from
adipocyte plasma membrane to produce antibodies. Antisera obtained in this
study showed high titers with detectable amounts of antibody diluted in
excess of 81,000 times. The antisera expressed strong antigen-antibody
reactivity with adipocyte plasma membrane proteins whilst expressed very
minimum reactivity with plasma membrane proteins isolated from other
organs, heart, liver, kidney, and spleen. These specificity of antisera were
confirmed by immunoblotting and immunohistochemistry. Antisera treatments



to Hanwoo adipocytes in culture resulted in lysis of the most of adipocytes
whilst non-immunized antisera treatments did not cause lysis of adipocytes.
These cytotoxic effects of antisera were confirmed by measuring lactate
dehydrogenase (LDH) activity and MTT assay. Furthermore, lysis of
adipocytes by antisera treatments could be seen under microscope. Passive
immunization of Hanwoo steer with antisera showed normal body weight gain
with no side-effects. Although there were no statistical significances,
passively immunized Hanwoo steer showed thinner backfat thickness and
increased longissimus muscle area and higher marbling degree. But the
propostion of dissectible body fat in total carcass weight showed no dramatic
changes because Hanwoo steers used in the current study was selected for
high fat contents. Antisera injection to Hanwoo steer showed no significant
changes in blood glucose and tryacyglycerol contents.

IV. Suggestions and applications for the results of the project

<Control of Body Fat Biosynthesis in Hanwoo by Nutritional
Manipulation>
Although the feed additives developed were proved to be effective on
Hanwoo marbling by feeding trials, further researches are needed to
industrialize the products such as products uniformity, mass production,
improvement of palatability.

<Development of an immunological technique to reduce inedible body
fat in Hanwoo>

The objectives of the current study, to develop advanced technique to
reduce inedible body fat in Hanwoo, were achieved successfully. Since,
however, experimental animals used in this study was selected by farm
house, it is essential to conduct succeeding researches with more experimental
animals, with more diverse treatments of antisera, with more easy way for
farmer to apply current study. And we suggest a kind of back-up experiment
for the practical use of this immunological technique to reduce inedible body
fat in castrated-long-term fed Hanwoo.
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o @49 ANY ZHYA A& AL
e 2UAREY AT AL

H71e SR o
917 s
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Y. AE A7 ARG e

T+ B ATASER AFAE BE 2 9y
1REE o A2y A Yo ATAES 54 2 45714
1996) | 4 2 2a /4 75| - UAATAE NPT 39
- AgrzAA(ELE, g3, <7, 29
pAlEe 4 9 Js&%
o NugA 2 Pl #dd Fadx 4y
- iz TFEF BE AFFPA & A3
- yEulo] o Ay 2 2RE
- Ay ¢ R #Ed gaAAEs]
o ¢ AMAEY FA o AYFE AYAE f¥29 dud 3%, ¢
o Eojgtyl 7 Fg g oofujxit AR
o MMk AFA Al AH =AW AYARY AW APAH 2dEH
g 2 A Ay B4
23d% | A 79 - AubzA: HaAjd, Uiy
(1997) - 2EEE AGEA, B3 £33 L gAER
0 X]%HIEPJ Agd 2HEAY A HE7t5A4
:?.
- AWy g EAde] Fiol o dY Ay 73
o Tuide] st &ajjo Cell line @ Primary culture® ©] &% 39
7ut i% AN¥
o Polyclonal @ monoclonal 39] AL 2 A A
e [ ZUANE 22 9o FRHAFAERZAN U EHE BAse 4 F
- nrzoulyg x4 7)|¢| ATERY FAHEH} 79
(1998) | Spuy - FR: A, w3, 49
- AFEA: VFA, 988
- ZAE: 8% AYdAEd $ %, 328
o FAEFAY o Cell culture R §48 o] 88 Ao a54Y
o ZURE 27 st 2HAYE T2 % HAH d8AR 29
ArgzaA7Y A - 98 294 VFA 5% ¥3 53
s o i"a"gﬂ%’& Foo e g3 AYgrEA
(1999) s as

- A A4 ¢ acetate, propionate

- ZAMEE . " glucose, insulin

o 2WAYE Fdi3t 93 " EAR Y
- H1-57] AASE ALY

o AAELE o] &% in vivoA E
o B3 52 2 a9 A}stE g 47




q 23 320y =YY 2Bt e JNY
LY =3 Jle AY Eof

A14d A& 4

2000 Al @AY & I §9AAE AASAGY] e TS A
A7l AR 2 7 HEoR 4F FYHarist FAE AEsAgez ¢
sted oo W& FAdo] BAHW HAVNN ASEIE AAf Sl nFEH
ALg7]uto] A, oot tjEo] nFDES MIEE v A £
LFE=2 A3y Fo7dte] At}

LFE A M FLLEEY SUAEE FUke 28U AYe AZAA
azle] %@ EFujE FdFAA JtEe AW gAY 2UAY 4L F)
At F2 e g gARA @A7A SUALEE o7l ] Az
B AYHOIS71 44, A 5)e BrusiA B AR L] F71E Eut
3 o] $F5F Aol Ay F1E MR n )}C}

wEly ZUAEEE Bt E4AA $Ees AN HEAE WA
243 JelR e AYZANEE AXTH, Qsegtd, 2ALERH o2 ol
224 AYAE 2 23 2g7 AFAH 2 B Aols FHsn T
A 2AAEE AN £3d AXde At AFHE 542 S48
o AYUAIE 94, A 2 UEngHez zHsE JlEo] =l
Eia= 3

@A F8 Hurl &I AFANE FEAF B FUANF BE §4
& E3oz 2379 SAMNAE 8 AWt dg FFL FAH wn
2 Azt A3etE galztolE o] &3 I, AHSEH 2 &AEH A
HAXe] Asetd B 2 EAFASH dazE 71AQTIE §Foln Y
A A g9 gse FEAZEY € AFY ] A BIEE B 1
3¢ AL A FrhAAC] 3 ® AR 71€ Know-howol8jo] Astsl, uj
oleh, BAAEEHH oldE vz 3 G4SN xdreAgd dxE Jhen
Atk



ol g A&Holn AFAHA A3} 7S L 2885t AA FIMAFAA
o HgAFPezN F9 §F& MM FHPPE 98 AAE A oF
<9 A FPr)1E =}ldl A% Fear] Az 4G dHE I A4
& AnAE F gded AxFr §4¢ A48 F2 Z2aY ATo2 AFAS
Jd Agxez FAA & & gl

A24dA4s 2 Y

1L AgAE Aoulg 39 &4

7t A FE
AGAEY B8 BT ABHFAZEZINGE A3 2FS AFAA
o ojaf AHSE 247088 o™ HT AT 554kgdl AATTE ol &3 A

Y. x4 43
AzAL B8 FA AEst FEF ALE AR 6-THA 5F

9 SAdA g}, 23, 2 e AHsAT

o. AgA xS FH5

AHE EF, F3), 2 L FUAES A& A4 Eusion
Az oA AAzF, 3, dHT+ F& AASIZ collagenase® A3HE §9]
stAl &7l ldl ZA AHEE ¥ 01%9 collagenase type 1IE EE3
KRB(Krebs ringer's buffered solution)ol 2o} 37TColA 1A A23kx g3l
250m nylon mesh& o] &3 vlist & AWAAL AAS A 34" &4
4% adipocyte ¥#& A FEE F3sH 2800rpmolA 583 A4 L3t
1 B¢ AX P32 Hanks' Balanced Salts Solution(HBSS)2.2 A&, o]
AE 33 wrE3g A AFAEE XS AXTE ddd EFANE o %
3te] A25E 238 F 3x10%ells/cre] WEZ petri dishol HAFsta 20% 2
glol ¥4, 2mM %4}, 100U/ml Hydd 2L 100pe/ml 2EJEno] e X3
Medium 199 Hepes Modification(M199) #jl o)A wigstdt. algz2dS 3



7T, 5% CO2 3l WA= 29 B o2 w@sly o,

g AFAFAE] ujF
AZulgg w2 MI1999 Dulbecco’s Modified Eagle's Medium Nutrient
Mixture F-12 Ham(DMEM/F-12), #3%%A1Q insulin, triiodothyronine,
dexamethasone % lipid= Sigma AF & A4t £4284 239 7132
A€ NADH 9 dihydroxyacetone phosphatet Sigma2H¥ T34 x 7|g
Al MG LS AHE3A .

2. (N8 3280 FLAYATAEY FH9 WAE 9F

35 AFAA s A5E 247098 oY AHNBLE ol
AzAe AANLT 6~7AA STEEY SHL zams}oq o] Bl
2, 2W AgEAe ARG

. AR 34
49 APAERIAA) Fae] A%z @ ALAES FH Q0

9. AgAFAE] wj g
AEufF L vixl= M1998 X 9% $228 IGF-1% Estradiol 17-8 &
AHEEA T AEe FAHEAHL v E o] 4F direct counting WHF DNA
T3 =AY,

2. SAEH
EE A8 SAS1997)¢l GLM procedureE o] &35t BA 22 A}
K3, 794 AL Duncan’s Multiple range test® A g 8} t}.



3. (N9 2) 280 FLARATMES] Bajol WAE 9F

7t BNTE

AE 1% Y

Y. ARATAEY 35 R S
Al 13

o AgAFAE] 73}

ZAuFAol A 10€7 WFE A H7te DMEM/F-129] 2ng/mlel
insulin® 2nM T3, 10nM Dexmethasone, 0.5mM MIX(Methylisoxanthine), 1%
lipids7} 719 A& E3lfujddoz &9 Confluenced AWHTFAEE 48
A1zt A8 3 & Dexamethasone® MIXE A& E3F=A7F A7td AE #
gl Wl oz A3t E3 insulin, T3'2 Dexamethasone©] #3}oll W X+
EFHE 2] A 712 £3 wigded Arbedh

Dexamethasone2 50% ethanol, MIXE pH 98 A" A3 g5
LA AL, BEEHNNL EIFFEYS 0¥2 3t 1293 wigsid o 23l
GALe 3-4¥Uvitt w@st ATt ALAXY BegE AvFE T &S U
3 A8ty ¥} glycerol-3-phosphate dehydrogenase(GPDH)&A A o2
B 7h= At

2. GPDH 8484 %3

B34 x7t B¢ H petri dishe] WiFAS AAsI QAT E
33 AA3 & 05mle 05%v/v Triton X-100°] € 0.IM Tris-HC! &%
(pH 75)% #7lstd 2813 & 718 petri dish vt=ge] M EE eppendorff
tube®] &7]3 Potter-Elvehjem Homogenizer2 A EZ%g I sAch AMEH-§
Bo] 94AH3 RZ2YEE wheel mixerZ R XN g F HFTHOE
14,000rpmol A 10873 94 EFste Az AL d$gd § HE9 eppendorff
tubed] &4 ZA] GPDH &4¢& &AsAth &4 84L& 37CAA 712895
NADHE #7lstd B4 F=A9 FHE 340nmol A 127 A4HE = NADY - 4
Aoz =AY F, 23 =AY FFEE Monmo HFL 0IM
Tris-HCI(pH 75), 25mM EDTA, 0.ImM B -mercaptoethanol, 124M &8
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-NADH, 1004£2] AlEE cuvettedl ¥ wrgo] dojyx FLE A ¥
20mM dihydroxyacetone phosphate® ¥o] £33 ¥ & 387 712844

v, gy =4
99 3d & Bio-Rad protein assay KitE Ab239 bovine serum
albumin(BSA)S FFEFZ 3o A HFst Y (Bradford, 1976).

4. (N¥ 3) vegd 2 FEFo] IT-AFATAESY B3 A= 47

7t. BANEFE
AE13 T

U AATAEY s+ 2 e
Ad 1 4

9. AFGAFAE B3
Confluence® AWHTAXo] &3} wjFg & 48A Ms & 4F 3¢
, =84 vitamin(Vit. C, Biotin, Pantothenic acid), *|-&4 vitamine (Vit. A)¢]
ol MX= EFE BY] 3 WG gl HrsA
Dexamethasone2 50% ethanolel MIX= pH 98 A€ A3 g5l
|32, 4 JIL9 FEE A 2mM, vitamin C 50¢ M, Biotin 10xM,
Pantothenic acid 1004 M FE22 IH7stdd.
&4 vewly B FFF 59 43 d@sged, (&4 vgd
& 100% ethanoldll &HAA A7t oiw H7HE ethanold] ¥ A EdAL
of 9g& mXA Y= Hoz FUAHUL
3 f270L B3 59L 092 819 12947 vigsip o Raiu)
A2 3-4dvi) wEE.

e b

2. GPDH #4353
Ag 2% Y
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o 993 33
Ag 23 §4

5 (A8 4) @293 s=22Aqd B Az APYHFY 2 23l
a8 Ay

74 FAEE
NE 1% 59

U Az 34
Ad 19 F4

o AgzAAN
3y AYEHL 2mM %4 25mM Hepes, 0.1% glucoseol #7149 KRB
£ A d#3 Collagend AAT § dAHsn F#U% a2z AAsdo A
dg AWzAL KRBE 23] M ¥ 447 F7E M99 A 2441305
g shet At

g AgAxe as %3

ZH 2oy Adg 2wz 150-200mgS 15ml falcon tubeo] ® 1 37T ¢
09% A3 s AWHAL rinsedt 3mle] 50mM collidine-HCl £+%
(pH 7.4)9} 5ml¢} 3% osmium tetroxide® ¥ 72-96A17 $¢ AWAXEE 3
A1t osmiumicollidine $#ZF94g AMAsL, 10mig] 09% AN FFE $o
24X B AXAL F AYAGFE AASL 10mle] 8M urea £4L Yol
24~48A 7 A& &4t 250m nylon mesh® A U2 APAELE 39 ¢
20im meshE A #H3t A g APAEE 0.019% Triton X-100(pH 10),
0.01% Triton X-100:0.9% A4 ¥4 (pH 10)Z rinsedtAth A A x9 A7
Coulter Counter(Coulter Multisizer )9l A 560im aperture® Al-83td &3
o},



vl AP, F, opvl o] AgzAY F94& 53

& 2 2 AWz A48 F & 50-100md] AHEHS 474 0254
Ci¢ [1-"Clacetate, [1-"Clglucose, [U-""Clleucine, [U-"Clisoleucine, [U-'“C]
keto-isocaproic acid7t R7t€ 25mee] MI199 wiFHo] ¥x 37C F27|dA 2
Az wg & AYzALE AU FES AASD, FAE FFE 3L 6w
cocktail solution®] E°I% & vialol ¥ 3 liquid scintillation counterE A}-8§-3t
A5 (Radioactivity) & &4 ¥ XWAXE F5€ acetate, glucose, leucine,
isoleucine, keto-isocaproic acid®] %< At&3te 94t A &S AAS
fa.

vt Insulin® IGF-137lo} o & Az Fd& &

Zt By AzAL AAHFS F o 50-100mge] AWxAL insulin
IGF-1°] #7149 M1999] 24-well plated] ¥ 293 37C F27]1oA wiF3t A
th. 2 % 0254Ci9l [1-"C] acetate =& 025xCiel [U-"Clglucose7t #7t€
25m¢e] M199 vl Qi 37C F27l0lA 24 WiF §F AWxAES 7Aoo
FRE AAS, FASE BFE 222 6m9 cocktail solutiono] 0] A& vial
o] Y31 liquid scintillation counterE A}&-3to WAl & A3 AT

A}. Insulin® Norepinephrined 7boll o] & =4t# glucosed] AW A&
=)

AAE AWEAL insulin(2ug/ml)3 Norepinephrine(100 x M)°o} #H7t€
M199el A 29 37C &7l wFstdch WY F 14Ci9 [U-"Clacetate &=
£ 14Ci9 [U-"C] glucoseE J a}t 25m0e] M199 wjgeio] ¥3 37C F&
Aol A 3A Mgt EEAS Al FEE AAS 2, UHA 232
Ag 39 ‘oo AWFAE é‘“&‘d—} T4 Yoz Pt

of. Az AFEs

3% BSA(fat-free)7l #71¥9 KRB 25mi& ¥ 47 Eg23o Awz3
AHL & 10mgAE B 37T FFolA 3A7F wjgFdt. KRBA= insulin,
norepinephrineS ztz} 2ug/ml, 10mME E7Fstgth 3AHF Imle] Al2& AH
¥ ¥ 45% Perchloric acid7t ©3 FHol Yol AgEs 2&& FAANAH. A
2E 2500rpmol A 158 fAEHIen, d4EEE 4542 5M KOHS £



3} KHCOs7F &7 Fro] &4 F8A17]12 2500rpmol A 1583 AL &8
3 AERE FHslo ALEE AEQ Glycerold A3

Z. Glycerol ¥4
30me AES 20009 A 4FH(0.25M Triethanolamine, pH 7.5,
2mg/ml NAD, 5mg/ml ATP, pH 75, IM MgClg, 10% Triton X-100 1mg/ml
diaphorase, 10mg/ml GPDH, MTT), 50x£2] 1:125 Glycerokinase® &% ¥ 45
E7F Ao A gEEA 71 600nmol Al Bl FA 3o}

2}, A% %% (Folch extraction)

AgzA-dH 4 100mge IN HCle] %€ #Hr7td 111 Chloroform:
methanol(1:1) 8mloll 24A17F A8t c}h. 6ml chloroform& H7Fsta HA 24
ARG F, 088% KCis 4aml 931 9 AR At 2709 S22 &7t 5
W A42NS AAS upper phaseZ AH F thA] AAZH FFAL T
712 FZAIFIL chloroformd] oAl &3AIZT AME&71=2 &7 F 65T hot
plateo] A chloroform-& 3%, W4 Azl & 2o AYFAE SAH AT

6. (N1Y 5) 328 ¢ AFdAd B AFAFYAFAL £3

7. BASE

Finn X Dorset-horn%o] A HAT EHARL /Lo ou|%a )
AT ANLEE 6~8ALHIYT 4~6d" ol %ol A 115 HL
Boldore HEagoh W% AFol e 10~30mLe] pentobarbitol® BH Al
A H8e ¥ gz e T AFHAD, B 2 Az A
2 5 2gdoz AAsdo

v AGATAEY s+ L WF
A1t Y

of, AL A X #3¢
A AFAES dishubgol ConfluenceSI A& E3fx wjgdoz wg



819t} penicillin® streptomycin°l d7ke DMEM/F-128] &l insulin(5ng/
m¢)®} Tz (Triiodothyronine), 2nMol #7t8 A& 7|8 8 F=ulgdz 3o,
2}z} Excyte(X| ) 1%, BRL 49653(100nM), Dexamethasone(10nM), Z41(2mM),
fibroblast growth factor(FGF)(100ng/m¢), GH(45ng/mt)€ 7}t #3713
< 10¥2 &3 599 13 wjFd e T#FIFAS

2. GPDH 8453
AY 29 #d

ul, @A 53
A3d 2% T4

7. (N4 6) @59 WSHAA YolA BF insulin FES} SAYAde] B
@

7. 3ANTE
13749 2(HFAF 3102kg) &5 AAS 1478 FATEER ol &sATh

Y. AY As 2 39
E¥IAEE 2AVEdTA AAEF 0N Table 1o Yebd uheh o] uj
gata] Az AIRE oY on, ZASZE HWIE oldsiT FFAE
o W@ Fda FZL Table 29 Zrh



1)

Table 1. Ingredient composition of experimental concentrates’ for fattening
period (%, as fed basis)

Ingredients Finisher 1 Finisher I
Corn, ground 32.99 49.77
Wheat, ground 25.00 20.00
Corn gluten feed - 1.04
Wheat bran 15.00 17.03
Tapioca 9.00 -
Alfalfa 1.00 -
Soybean meal - 0.60
Cottonseed meal 3.64 -
Rapeseed meal 404 5.00
Tallow 0.40 -
Cane molasses 7.00 5.00
Limestone 1.32 1.04
Salt, suncured 0.40 0.40
Sodium bicabonate 0.12 0.12
Mineral premix” 0.10 0.10

YFinisher 1, concentrate for the early fattening stage (13~18 month of age);
Finisher II, concentrate for the late fattening stage (19~24 month of age).

Pper : K, 0.08%; S, 0.05%; Fe, 30ppm; Zn, 50ppm; Mn, 40ppm; Cu, 10ppm; Co
0.5ppm; I, 0.53ppm; Se, 0.13ppm; Mg, 0.03%.

Table 2. Chemical composition of experimental feeds (%, as fed basis)

Concentrates'’ Roughage
Components - . .
Finisher I Finisher I Rice straw
Moisture 14.77 14.31 16.29
Crude protein 11.98 11.10 4.62
Ether extract 2.19 2.50 0.82
Crude fiber 397 3.95 26.86
Crude ash 4.87 3.49 11.16
NFE" 62.22 64.66 40.25
Ca 0.79 0.36. 0.79
P 0.35 0.34 0.35

1)Nitrogen—free extracts.
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. NEF AgE
AlF %2 pen(63X12m)F 754 TAAZ LD wiFAIRE AR A F A7)
(Kalan)7} AA8 74 AN 3ty 2 39939 dud 2 iy rts
AEGAEE FEIA B SASN13~18ALH)d = AF Y 1.7~1.8%(CP 129%,
TDN 72%)& w498 en, vlS$F7(19~4MLdHA)NEe A4 2CP 11%,
TDN 74%)& 1€ 282 v¥o F939dct. AEA 935 2 2 nyg &
2 A AT B AFANEER Qo

2. A 44
& AT 14%0] e M2V $A AR Wt v, v
£%71 2 A W%/ 2W WA AT MLFRANQAYD)Y FAHE
% =47 7 4Be zASRAL.

b 2AGE R EAEY

1) A% 2 A=HAF
AFL AF AANATE F2A 712 159 A2 FHsen, A8l
HEL vid obY IFE FAse WP 2AAY

2) NE Ase 994 §F
ANE AR ARt EF Ca ¥ PEFS AOACH(1990)9) #3td A3
ot

3) =AY A
AN Eol FEE F NIEFS AT AN 9 2AVEETA S
7HEde s futsle =539 *Ezﬂ-% % 2 $3AL A=AFF N1E A
AA(FHHE A, 1997-663, 1997. 11)9] 3 FHrisigoh EZAEAL 2y
=A 8 AIBESIWE) AL F(BH) Aol Aoz AQsld wygaud
H(EEBTHELT SUAYE, $4, Ay, 2247 L HEEE Qe
o SALFAE AN dde AFFoAN HeZe ALFEAES Y



4) 433

147188 FE E3A71Y 4MEH7A 2708 Fe2 49 ZAFMAgA
AFTAERE ol 8t AT AMEALE o1FAAR F9 F 2AHLd 11
Aol AAlstgch. A8 F A4 24 AA F 3500rpmolA 1587 94
BEote g3 d94-¢ BYsidvh. e 8L -0CY 2ALYFaA B
#HE F B o) g3}

83 glicoser FHEAY kit(Glucose HK Reagent, Chiron Diagnostics
Co., USA)Z #YAFEA7](Express Plus, Ciba Comning Diagnostics Corp.,
USAYE oJ&3ld B3I e 84 {KAHAHNEFA)2 Spectrophotometer
(Spectronic 601, Milton-roy Co., USA)Z #3 540nm%} 555nmolj Al At
g ¥AH insulin® EaxHel F3r9 ELISA Reader(ELP-40, Bio-Tek
Instruments, France)2 &4 & %t}

5 AEH
A gAsto] AT FAEH L SAS(Cary, NC., 1997)¢] procedureE o} &3}
of BAEAS AAEAE, 94 A2 Duncan's multiple range testg ©]-&
Rk EY Z 2AGHT AP R0 4 BASFT PearsonsHol olstd F
At

8. (¥ 7) w39} propionate Yol VA glucosedt insulin X v
A 9%

7t SAFE
RhE9 fistular7b F2E 130989 FHEAF] 260.7kge] TFF AAS
458 FAFER ol &3

Y. AldAs 2 39
FEAES YA L 47 559 &R o AFY 15% T Fe
AFE(NRC, 1996 71& 87 %9 80%)& 27 1089 &F 5Ald §Fog ¥
o] sttt EF FFAIEE Table 39 vetd upol go] £4d7ied+4a
AR TR Wit Az AlsE ol 8dided, ¥FAES WYY FFL

r

F

F



32& Table 49 2},

Table 3. Ingredient composition of experimental concentrate mixture (as fed

basis)
Ingredients Composition (%)
Yellow Corn 55.0
Wheat bran 230
Soybean meal 20.0
NaCl 0.7
Limestone 05
Tricalcium phosphate 05
Vitamin and mineral mixture’ 0.3

*Per kg : Vitamin A, 6,000IU; Vitamin Ds;, 1,022IU; K, 0.08%; S, 0.05%; Mg, 0.03%;
Zn, H0ppm; Mn, 40ppm; Fe, 30ppm; Cu, 10ppm; Co, 0.5ppm; I, 0.53ppm; Se, 0.13ppm.

Table 4. Chemical composition of experimental feeds

Crude Ether Crude

1) 2}

Item protein extract fiber NFE NDF ADF”
DM, %

Concentrates 20.94 3.59 6.42 62.18 48.10 9.07

Rice straw 572 1.15 36.31 44,70 80.48 52.50

UNDF : Neutral detergent fiber.
PADF : Acid detergent fiber.

tt. A catheter 33

Catheter A& 2E# 2(stress)o] 93 ¥ A4 ¥I}E alAsr] 9549

e Ag A 19 Aol BAY catheterE FE3AT

2. Ag 44

ANgHE A= 4z g R F, propionate 05M FLF, 10M FY+ 2 I5M F
AT 482 3o 4x4 Latin square designd] 23t AAjstA).



v AEy

1) 49849 A=
£ 129 propionate 37, 74 ¥ 111gg £sisted 05 10 2 15M
propionate & 4& Z#3%129 propionate FTYLZ A% §43% pH AHIE T
7] 913t} KOHS® NaOHZ pH 7.02.2 B4 3o o] g&tth.

2) Propionate €49 w39 9
L2H AEFd AL F(LF 1ADHH peristalitic pump(505S, Watson-
Mallow Ltd, UK)E ©o]€38td 1A1ZE &< 939 fistular® T3 54 FYst
A, vt g 54A o) HEHAn A4S HfH}At. =} g FARAE 3
g} v F717HE FAh

3) A= A3

7t) B399 43
W39 fistular& F 3t propionate§ < F¢ AAFH F9 F 60, 120,
180 % 300%9 44& AHsHA

) 4 43F
3t do] B¢ AAWY catheterS ©] 8§33t propionate £ F¢
M F9 F 30, 60, 90, 120, 180 L 3008 qL Ao B
Aof o] &3ttt

vl BAEE 2 3y

1) AR 92 #3
ArRel dugEe A¥ed FYS wHoz BEAAYUT ADF 2 NDFe
E4& Van Soest¥8(1982) 02 24 stich

2) B394
AT A4S 87 cheese cloth2 o FHsted AARURE AAT F pH
meter(Model 920A, Orion Research Inc., USA)E o] &3t9 A3 ZA] pHE &
Astgdcth ARG FdF 2H & 939 1008 3 HgCh 2mE #H7hsty
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o B8 ¥HL JAAI| 2 25% metaphosphoric acid &% 20me(Erwin, 1961)2}
internal standard® pivalic acid 0.5mé(Czerkawski, 1976)% #7lsld & EE 4
S 4TolA 308 AXNF ¥ 300mmez2 ¢ 08T fAEHEd F2de
¥ 28 ¥ Gas Chromatography(VISTA 6000, Varian Associates Inc., USA)E
AHgste) A5 o

3) 8 B4
AHASF AL oF 1A FX 4THA FAAY F 3500rpmoA 2083
AR HE £, A¥ 67 54T BH22 ¥H glucose, insulin Z
NEFA 52 BAsigt. =3 #8232 EDTAS H/1e 944 4
Bt ojF gAY e 2 Gamma-counter(Hewlett packard, USA)E o|§ ¥F
glucagon ¥ =& B4st4rh

AL BAEY
ANPZA g FARHL A¥6sd e Wyes A FTE #A4
ARe AAsAH.

9. (Nd 8) &% AL HAS glucose FYo & 5 dA 24 ws

7t. 3NEE
7379 catheter7t ZFHd AM FFotA 3F(HTAFT 300kg)E T3
A A

Y. A s H9
ARFZNTEY 98 Atge 22 9 FFAEYS HIE AT 13%=2
243 e F = Uyo] F933H

o A4

0, 50, 100mg glucose/BW kg Al Al +2384 3x3 Latin Square Design
o2 £33,
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% 2A%E 2 By

1) Glucose ¢
A A2 393 47 0, 50, 100mg/kge] glucoseE B AN catheterE £
sl Al F489.

2) 84 A 2 AREY
gde FAF/ATY F4 F 5 10, 15, 20, 25, 30, 40, 50, 60, 90, 120%-)
AW catheter® T3l A& AP T 2o 243 FAF %
3500rpmel A 1587 AR sd ¥4 Bysido. 2ad WS HUA
23S BEAEr] Yste 70T 23d £ ANY 6 2 77 e Yoz
glucose, insulin, glucagon @ NEFAE &3¢t}

10. (A8 9) 7I5AE889 BaXDE VFA ¥ 83

7t. BNEE
39 fistular7t ZAE &9 158 APFER FTAEA BE A HF
ekt

4. AdAts
dUAAE, dHFAAE F 2AEY 18F

. ZAEE 2 Wy
obFALRE F9 3ANFo) ¥EY AweEs T3t uwEgde AFHsd 8
A2l cheese clothZ A& % McDougall's %943 1112 £%3s9 £ 70miS
Aoz A AFAERE U, RE, 4, 299, S54, BT, $2F
g, gFut, ofxdl AjFut oy gk wAdh By dguFrE dEgdy
BlEdE 2 S5pAdAE Fbsle SAIZEE AgE T oA AE 73
#e oz FAPAPAS BAsGY



11. (A1¥ 10) Acetate ¥ propionate 397} ¥F glucose 2 insulin &
o VA= 9%

. FNEE
W39 fiswlarrt 34 @9 AAS 3%

Y. AYYY =84
Sodium Acetate, Sodium Propionate

. AFAEA
2 AEe 9USH Zol Z AHgr|g 798 FAE 3x3 Latin square
designoll 93t A AsA .

Items Treatments

Control Rice straw + Concentrate (2:8) + NaCl 80.5g
Sodium acetate  Rice straw + Concentrate (2:8) + Sodium Acetate 128g
Sodium propionate Rice straw + Concentrate (2:8) + Sodium Propionate 128g

2 Atmde 2 AsAF

AbRE AT oF 18%° AP FS oW 9N o F 54 FFoz 2
ol Urol F3tdon, A7tAE 24 AR FAAd FARSG EFE
AFF s 4 AF7139] 6U9A He @ wnEde oAxAE F9 IA
% F9 F 1, 2 3 5% 7TAZY AAGHoH, 4 AY v 7dH )
- Asd9 A 3074 10% 23z AEFY ¥ 10, 20, 30, 40, 50, 60, 80, 100,
120, 150, 180, 2107 240%) A3 Aol AXF A Y catheterE T3 AH3Y
o},

o #4895 2 3y

1) w39
A4 73 $9E PHoE pHet HUAATHE LA sd0



2) A 24
AY 77 595 W oe 2 HF glucose, insulin, glucagon ¥ NEFAS] ¥

EE Y3

12. (N3 11) &% 4940 8538 F<o] A glucoses} insulin ¥ x|
nAEe 9%

7t. AEE
491 cannular7} &€ 20714® S BFAF 304kgd ¢ AAF 4FE
CRa g4z

b Ad At 2 39
2% FYHE ArETSE ¢S Jagsr] 93 AF oF 1.5%° 3
FHE Ax(kg, as fed basis)TS FHFOLZ Yol 24 9A 4 2F 64]9 29
2 Uro] g8t dxe d%4 I§FS Table 58 #d.

Table 5. Chemical composition of hay

Crude  Ether Crude " " " GE?
Item protein extract fiber NF NDF ADF (kcal/kg)
DM, %
Hay 13.26 243 3275 42.19 75.01 38.64 4,564

YNFE : Nitrogen-free extracts.
NDF : Neutral detergent fiber.
YADF : Acid detergent fiber.
YGE : Gross energy.

o. 3 A9 catheter &3
Catherter A& 2AEd X(stress)d] 93 ¥ A4 A3 E A7) 9354
A A2 A 1Y Ao AFYE E8A catheterS FHsrTh



% A¥4A

A4l 47 d=F, glucose FYUT, starch FYTF, molasess TYT
2 44 FE 89 4x4 Latin square designoll 2l&te] AA1sG.

vt A

1) @538 FY&4 Ax
A4z FLHE YL glucose®} corn starch, molasses ZtzZte] NFE
€ A4H(Table 6)3t9 glucoseE 7|F2.2(30g/h) 499 FUHE @53 E9
%ol TYs =2 &< Table 73 Zo] & 209 59 A=3Ad.

Table 6. Chemical compositions of carbohydrate sources

Moisture CP EE CF Ash NFE

%
Glucose 8.39 0.14 - 0.21 0.10 90.98
Corn starch 13.25 0.31 - 0.28 0.21 86.13
Molasses 2051 5.69 1.05 - 1061 62.14

Table 7. The weights of carbohydrate sources in treatment solutions

Control Treatments
Water Glucose Corn starch Molasses
g in 2{ water
212 240.0 2535 3514

2) @389 A4Yd F4
AtREo 2A1F (A 11A)HE  peristaltic pump (505S, Watson-
Mallow Ltd, UK)E ©]& 8AIzt &<t 30g/he] £E2 49 cannulag %34 64
A5 FAEL vtAY 64 S AHNIDG. EF the FAVA
399 H FYrIE FAUY



3) 34 434
737 catheterg ©]-& F¢ A 30, 1583 FY F 10, 20, 30, 40, 50, 60,
80, 100, 120, 150, 180, 210, 240, 300, 360, 420, 480, 540%- A& AA}H L
o, Y F 4& 1A% T A2 FAF F 3500rpm A 2087 A EE
st R A4S Bt E@ ¥FA AL -70C 2AL Y51
of Rag F £4d o]&3Utt

o B4 8% 2

1) A5 4%4 &3
Atz o] dutAgdE 3} ADF 3 NDFe £42 Adéed 5Y% dygoz 2
4184 i GE(Gross energy)E Bomb Calorimeter(Parr Instrument Co., USA)E
o] &3t} BN}

2) 8484
gANEL2 XY 6 ¥ 79 FYF WPez A glucosedt insulin,
NEFA(Non-esterified fatty acid) @ 3% glucagong #4334

A B AR
AgATe] U FAZNE A6 $AF wpor 7 WATY fel
4 AL AN

13. (A8 12) 99 SUARE FUdstE 93 v S8 Als € As3A
i% 95

7. BAEE
4L (AT oF 580kg) &5 AAS 4FE TAFAT

U A1g7 2 Aa

99 9~1149 ¢ oF 3MYR BrE FEE ALTFEAANA ALFAE
< AAsh
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o Ag4A
ANEgEAE d=2F2A4 AR HFAEE &8 AZlTE FiA7ed
TadA Aoz wPsE AGFen A 29 37 AR wiFARE
AF7 shEA HlEwl C-EC #H7bAlsh $49 =4 737};3}3 19 ¥9 100g4
24 F93%d. F 12709 #%4E8 JH 32 AT 349 9ud 1174 )
23t Ak,

Table 8. Experimental design

Treatments Feeds/Additives
Control Commercial formula feed
Treatment 1 NLRI-formula feed
Treatment 2 Vitamin C-EC
Treatment 3 NLRI-feed additives
2. ey

1) §44 A5@d7A 2 AlazA

3dzte] 712AFAE ARE vEoE AYAEY AYFEHE 34
71e E947F dda AAHE Ed FoAA glucose, HIEY 2% € FE24 23S
Awrste] beadE AT F 3 53CY AlH B3ALE FHAAA beadd]
BAE & HIMAE AZSFAHAY 3F). A 179 FAVEd TS AAAL
89 ZAfde vigvly spec.o2M Y9=H propionate 44 SAE A=z &
$3l9A Z2F2AAE AT ALFAE FZd FASE ovxdE
W2 gFAstder ey 2IALE dFHeE FX8r] AF LEQGx
MEE =4t =8 FAMA 71 e Fol2-80lL 73 & H LA
AR AAHoz A2 AZA(HE 3T)E &8

2) Audd R AT S
WA g s AFAY A7EAN P lkgo 2 AFFYsHen AF
< o] @y S3sA



3) A5 =4
AtFA el FEE F AYSE FVIE ol 24 EFFAAM ARF
=dsgen & =49 3 2 §AL 2EAFTIVIE AAAEHF LA,
1996-66%, 1997. 11)ol E3t<] 73

4) 117)9 383 =4
A 6~7 55 54 lkgg AMFH3tH Chroma meter(Minolta

Co. CR 301)Z Hunter Value L, a, b& &A% ¥ 259 duAAEFAOACLC,
1990) o}m| x4k 2 =ukAgt e (Morrison® Smith, 1964)S 4.

A34d2a% 32 nd

1L ARAx 47 35

ARAAE A FAHAAUD &9 FI AT o 554kg oIAT AEZuFS

A 2 g AHAS GAAAN 29 Fosfol st=d, PAEA 298 A
g€ WY¥ 271%H Zidste &35 B £ Qg2dy 7y b0& A=dx= I

Fg vAE2 AEAFd 285HE FE E7E Had Aoz A A
Az2y 28 23L& Aoy d= @FUF0) 9T stressE £°17] A3
w2 Ao HA AMJud =10 & Do FUG.

AMAFTAREY A 2dHE GFAE 2 9 Axe EU4E Sojz =
Ay ZEAg AABA collagenased] 423E 571 s AHE APz E &
A AAsAY A AYAFZAZL AEE A7l dAME AR 4
collagenased] ¥E, 232 2 2EE # ZFojof sed & ATdAe %
12~15g¢ A EE 0.1~0.15% collagenase &Y @o} oF 37ColA 60~90&3¢
AN E Ao AFe&d APATF AME AAFZ /M AAHA Aoz Yy
et

dgt 34" AWAT MEE collagenase &AL A 737 918 33 HBSS
2 ARz A3 AGATF ATE 3x10celly/wz AEFE ZAdo
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M199+20% FCS wigFjel ¥, 5% COz 37T W E7IdA sjFft. Alsst A
WA Xoln2 A7t ¢ 7t RolAE MEW Ado] oA AAxAFH
AE7t Aol He 2 347t olgdYxNzg BE YA GACA 7ICE
FAEA g wgol Eojrtd 2 A2 HEH FA 4 A JYES
T3t dAl=HES AASY] s HBSSE 23] Az A2 M99
+20% FCSE n &3t Fig. 33 2o Xl““ﬂih Fibroblast®] €& 32
Rew WY 3dARE 58 FASY I £ 79 A= AUE AR F
2o] Aol o]lFolA petri dish BtSiol confluent7} A= o], AFA T HG
T WFAAE Fusgon o FuHe AEXE ALY EIFE APE A
o},

2. (A D) 5280 dFAFATARXY FHA VA 97

Az R 2R g, 27, U gstd RIA 5L AES
Wste 249 ZBE Table 9, 10, 11, 1201 Uk 9ok, Axtzd 290 BA
ol wekriztel Aol W ME4 FEaARem AELI 2z Fohs)

= A7 Y g 49AZE BEHAUT.

dutgd oz zte] XA X7t 2012 F7MEE Al7)E B~4HARLE B
i ,l JbE (Van, 1985), &% AWAIXe 27|F44&TE o o A
= o2 WIAY =¥ uYg TIANYE IGF-1 AgFE FAd v o
En FHAEEE RYG oy estradiold 238 F4d 983E Bgu. Ev
2t o] olstd A utzz R 9o A MY 11¥94 confluent layer7}
FAHE Aoz 24 & YA SVAXEI g8 APz Axd b
&
3

r

ES FHEARE B, ot dutFez Az AHZHEA A o]

Wz wo] 7 =& ALoR ulfo] Hop Ty ALAZY vlEsd AEe B

o] T2 299 ula ] Wl Ao ArgL

DNA ¥=5%3& 58 AWzy 74 4 328 #7kd g & AE9 F
A @4 B A= Fig. 1, 2091 Yebd vieh o] wigr|to] FrHdl o
gt DNA#Fol Z713tdth. AW zAztos 20Xl g 9497AA 7 &2
%S ngon ggoz IuUAWo] Hugrh S22 599 ¥ AdE A

T4 st fFAMSHA IGF-1 A g7t FAgdd vjs] e ¥ EstradiolS 2



slal AdaHe JetdEd Alge AS$ Estradiold el o AT ZAo
2259t 209 243 Roncari® Van, 1978)2 1o} Ho} B M¥o] ALE
g Estradiol?l A7l¥ =7 A4 A4 $2Ech 34 23dd MA=QAL F
itz Atz gt

IGF-1A 2ol A BRALATATY FE g 0YARE £ 553
33 1oy} estradiol-178 A&} T MF2IIREH FAYTRYG R YL B
oltirt 4YRHE foHoz FA) F2E Ao e FAEFAE ulF 13

4, 2083 2499 YERsH(Table 9).

Table 9. Change of stromal vascular cell number from omental adipose tissue
during in vitro culture (X 10’cells/ml)

Days of culture Day Effect

Treatment
1 3 5 7 9 1t 13 16 18 20 24 L Q

Control 323 357 930 1333 1677 3055 3155 3510 4173 4437 72.80° * NS
IGF-1 297 44 984 1897 27.37 3380° 3860" 4140 4500 554° 54307 *% NS

Estradiol 220 4.13 7.80 1227 1417 21.25° 243" 2610 3400 334> 416° ** NS

Hormone

NS NS NS NS NS NS * NS NS * *
effect

= . Significant (P<0.05), *+ : Significant (P<0.01), NS : Not Significant.

0E §93He Holx vEhA YUY S YA TFA o] IGF-18 H7b
He o, AEY F= 11YRH O AT us 2ok SVHABHRFAE
94 AAANFATAES §AS 2HE Yeych 528 Ao o4 A5
£ ASAFATALANNE ujg 798, SHAFATALE 1Y) Vet
(Table 10, 11).
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Table 10. Change of stromal vascular cell number from subcutaneous adipose
tissue during in vitro culture (X10%ells/ml)

Days of culture Day Effect
1 3 5 7 9 11 13 16 18 2 A4 L Q

Treatment

Control 330 380 880 1230 2200 2625 2515 4155 5793 57.80 5890 * NS

1IGF-1 200 343 907 1660 2147 349 4050 428 453 6030 7640 + NS

Estradiol 193 337 820 1113 1907 224 2560 281 453 4630 6160  ** *

Hormone

NS NS NS s NS NS NS NS NS NS NS
effect

* : Significant (P<0.05), *+ : Significant (P<0.01), NS : Not Significant.

Table 11. Change of stromal vascular cell number from intermuscular adipose
tissue during in vitro culture (X10'cells/ml)

Days of culture Day Effect
3 5 7 9 11 13 16 18 20 24 L Q

Treatment

Control 207 290 763 1030 1673 2230° 2885 3150 3510 3353 6035 NS NS

IGF-1 207 363 837 1547 1763 36.30° 4380 4380 5500 55.10 56.00 = NS

Estradiol 213 250 647 930 1377 1765° 2900 3150 388 3250 3500 «=* NS

Hormone

NS NS NS N§ NS * NS NS NS5 NS NS
effect

* : Significant (P<0.05), ** : Significant (P<0.01), NS : Not Significant,

IGF-1& AHgd 2uAY AFAEY £ FI/79 Fo3dez da2x &
ARt estradiol-17 8 A ] F & 1193 1399 FoF oz @i (Table 12).

Robelin (1981)& A4 UZA WL A5AFY 35-45%A HspAW
2 45-55%° A F28t7] AlRAgtha 8%l Leat (1980)¢ WA AF 13
ALEANEEH JelGr] AlFete o]F FAI Frhevn R ustrt. wapy
2 A7dA FAE §9v 4438 e2 on 2uA o] A AZde Al

- B2 -~



712 & AYzHd vg ¢ 22 FHSEE UEUAC AR2AR AW
A7AEe FHASEE AY=xF 179 TEEALS UEUIT

ARsage] 23 AdAoz A Jvelds Ae AUWBAAMFH £
H ARATAE TLE AYBHAME & FHEEE Yehlle Re= B
of ARxA} FTHESEY ol ZAFTAT #FAA 29d BPE S22
F&59.

Table 12. Change of stromal vascular cell number from intramuscular adipose
tissue during in vitro culture (X 10°cells/ml)

Days of culture Day Effect
3 5 7 9 11 13 16 18 +20 24 L Q

Treatment

Control 340 320 737 1447 2303 3350 4565 4925 4900 5743 8625 * NS

IGF-1 305 443 G811 1260 2243 3930 4560 56.00 59.00 70.10 90.80 ** NS

Estradiol 340 487 773 1143 1933 215 2705 4550 5250 7240 NS =

Hormone

NS NS NS NS NS NS NS NS = NS NS
effect

* . Significant (P<0.05), ** : Significant (P<0.01), NS : Not Significant

£ d79 ZAE IGF-18 wlgdy 100nM #7He Ro 2 IGF-19 Awd
FAE F4ZA a9 g8 AT FA15A debdo,

IGF-1& 3T3 AWATFAEF(cell line)o] A= mitogenic EH7}F U Obl7
A AFAET(cell line)?t 83 AFAFHRE FAH 238 FAANI = AL
2 4d¢A vt =3 Grimaldi 5 (1983)2 o] H7IEAY FdA wigFde
A A9 7} A A E 28 (stromal-vascular fraction)ol Al FrHl® AE9 F43
38 f=dudn Rusigdd Z 4 IGFe 98%F9 dve DNAY
RNA, @93 F4 &4 IGF-12 #3182 (progression factor)2A4 A X E
dAl AXZ 3493 Go/Gs cell cycle® 538 & UES &1 = & 39
A+¢l PDGFol did &3& 5317 ch(Stiles et al, 1979). £ A9 wjFZ=zd
M Aol 20% TFHHol Yo IGF-19 ARAFAE F4 3 §.3’3rﬁ“—
AU ol d AAAA A IGF-12 3% REFHoz ¥dd + Y&
o2 F2Erh webx APEHD @D oje ojEd ZAFHZ B AF

ot

d



5= 4AAx9] Autocrine, paracrine 7] & Jelddn FEg)

A AT A ] wjdol] estradiol-1782 H71HE @ estradiol-178 2 AwA

TFHREY FAMKWESF, DNAEHE ZAAINA E2R/d. 23y Roncari §
(1978)2 AW 714 Aol & estrogen FERQ) estradiol-178 ] AWAE 9
A& FAANZIGR E08Y I, estradiol-178 (S0ng/m)& wlFx71% € H7t
e o] BALFE AIFER AYAFAZEY FAL FoHoz F/ANAYn B
189t} Roncari 5(1978)¢] ojejgt e REHOZ JAH5A ALz
o] AT F7HE 438 = U

B ATFAME estradiol-178°] 5pM FELE2 HJtHon ol nggFe
steroid hormone®] F4¢] AAQFFE vz & Aoz FE5H

328 Ao ©}E F genomic DNAS ¥WEE Fig. 1, 29] veld gict. 6
¥ol MPE4E DNAY %2 AX49 olR/iAR F74s8n oled dge
Deslex % (1987)9] #RAALAFTAXY IGF-IE39E FAE S

70 70
60 80
E 50 E®
% " g 0
2% 2%
Saot g 2
10 10

0 . . 0 i 3

1 5 9 13 18 1 5 9 13 18

Days of culture Days of culture

—&—Omental {3~ Subcutaneous
—&k—intermuscular —inframuscular

| —@—Control —O—IGF— —&—Estradiol |

Fig. 2. Effect of hormone on the
changes of total genomic DNA of
stromal vascular cells from adipose
tissue during in vitro culture(zg/mé).

Fig. 1. Change of total genomic DNA
of stromal vascular cells from adipose
tissue during in vitro culture(ug/mé).



Day 8

Fig. 3. Proliferation of stromal vascular cells from Hanwoo.

3. (N8 2) 3] FLAYAFAXY £359 VA= 9F

AFATAEZE AT & B3k XA AF02 AYAF{AES #4
H g4 A A AFAFAol olFoAA AEAU ALAH o] FAHEHAA
AEE 52310 & EYoZ e s ALAERe] 23 dnZd e ¢
AEY DA FgAde Fyed #AFH A AEQ glycerol-3-phosphate
dehydrogenase(GPDH)9] &4 o= FAHE < o AR AXd
triglyceride’t X=X & Ag AGAHAERY EaA7ldlE acetyl-CoA
carboxylase, fatty acid synthetase, GPDH %2 A4 uiAl #dgs £ 48 F
#9 protein ¥4dol F7lEolA, olF GPDHE ¥39 AEE A diR
A NEEAE ofHz: glow, AYAEUd Xge] FHAHHZ A



glycerol-3-phosphate= dihydroxyacetone phosphateZ%€ 4= v o] uhgd
GPDH7} #93A ddh.

233 AGAZE AP FAHY 8L Y58 Hed ALY 7
AQ 24 T Xuidel FFHA ol AWHo FHHA gedn AT
4 glth. Table 132 WA X7} confluentE ol FUE 9 insulin®] E9UE
DMEM/F-12uj ko] lipidE 7} & F3H713 ¥ 14¢Ho| GPDH 4% &
A 2A2A lipide F718A &L FAfods EF R ZTAE EF insulind
ol#] GPDH 4<% e dedH(p<0.05), £3] ZAXe A$ dx=TFd H3td
H3 2087t%] ¥ 4L delWoy 3, 2UAXe GPDH 844+ ¥st
7} itk Lipid A7bFolA 2AXY Z S lipid FH7HFY S3AZ vl
58] Ao ¥& GPDH &A4°l UegA% 3t 2WE lipide A7tsitists
3 adE ddoh 2 Amri 5(194)2 Agato] AGAE EIE FFE
As2A FLJia Hug vk Ao

Table 13. Effect of lipid on the differentiation of peradipocytes from Korean

native steers

GPDH activity(nmol/min/mg protein)

Treatments
Omental Subcutaneous Intermuscular Intramuscular

control without lipid  0.08+0.006° 0.08+0.006° 0.09+0006° 0.08%0.003°

with lipid 0.08+0.006° 0.08+0003° 009+0.003° 0.07+0.003
Insulin  without lipid  1.03%£0.088" 010+0006° 1.30+0.058° 0.09+0.006°
(0.4mU/ml)  with lipid 1.87£0.088° 0.08+0.006° 553+0.133° 0.09+0.003°
Insulin  without lipid  1.20£0.116° 010+0.006*° 1.77+0067° 0.11%0.025"
(40mU/ml)  with lipid 2.17£0.186° 008£0.004° 990+0.208" 0.10%0.006

abede Meanst standard error(n=3) in the same column with different superscripts are

significantly different(P<0.05).

Insulino] #&& L337] ffxe AA EH AXYd A= £8A o
WY Ast AT FRALG 2IFE FEAA = Aoz LHA
Atk 27 AFAEANA L GPDH &4 < Yede olf= 2 A% Ax%
o H3, 2l ¥ BERAXe: 29 insulindd @ AsHo] FE F&A I

P
T
Aol 24 B 22 49 584 vUdo] TAY A4l B ROZ AR



gt @8 B3R H3 @ 2 AMAEE insulind 9F EIFHE7E dojux
e o)AL utFEIlEo] dwrd o2 insulin AFHE Holy Eo|d A}y
TE 7t Jve Bue d9Y AAT 239 £L44 dHA L rato] ¥
insulinoll th3 NEAo) v¥ore Bug ABsled AT 4 QU

Table 14 sh$-2olAq AWAxe] B3lE xdddu 433 o8 FFY
B ZA @99 B H53, 27 2 S2UAREY E3qxo vAE £9E8
AEY BEHoz AYHEI confluentE olF AL W lipid R E3F=AU
insulin, triiodothyronine, dexamethasone2 2zt ujkoio] H7Eg F 28U Ao
GPDH #4<¢ 24% Aot Insulin @5 AYA 2UAZTE 2R s 2
WA ZEOE 953 & GPDH 242 Jedoy Hsiv SUbdEZeE 3
B gy, ERAEE 49 A4S JElAY. 3 triiodothyronine©]
U} dexamethasoned] @EAeFe Esfxol AF JF& vxA &ud. 22
A Eel 3$-E insulin® triiodothyronine £33d 717} insulin 85 A&+ 1o ¥
< #£Xg BHYoy IJuy HIAEe AS$E 37 UAY. Insulin
dexamethasone®] E3A A Z7HA 2 GPDH #&4o] F743 Addcd o

Table 14. Effects of various hormones on the differentiation of peradipocytes

from Korean native steers

GPDH activity(nmol/min/mg protein)

Treatments

Omental  Subcutaneous Intermuscular Intramuscular

control 010%0012° 0.10%£0012° 0.10%0015° 010%0.012°
Insulin 0.4mU/mi 273%0.120° 020+0.024™ 420+01528° 0.20%0023°
40mU/ml 6.13+£0203" 021+0018 743+02963° 0.20%0.018°

Triiodothyronine  2nM 010£0012° 010x0010° 0100015 0.10%0.021°
10nM 009+0010° 0090019 0.10%0019" 0.10%:0012°

Dexamethasone 10nM 009+0012° 010£0012" 0.10%£0018" 010%0.018
100nM 0.09+0015° 0.10%0012° 0.10*0.012° 0.10%0.022°

Insulin+ 40mU/mi+2nM 383%0.176° 0.11£0015° 1160*4586° 0.20%0.024°
Triiodothyronine  40mU/ml+10nM 300%£0252° 0.90*0.153* 77.0+01528° 0.20%0.026
Insulin + 40mU/mi+10nM 1.07£0.145° 02940023 5.0010231° 0.20+0.029°

Dexamethasone 40mU/ml+100nM ~ 050+0026° 0.40+0.022° 3.10+0.260° 020%0.018

abede Neanststandard error(n=3) in the same column with different superscripts are significantly

different(P<0.05).

_57_



A2 dexamethasone®] Z7|tA o] 9|3 petri dish #1992 cell confluentdl] ¥
371 dojut diREY AE/ wiFAFTo =X AEFE F42FH7] gEoletn
A5t T dexamethasone transcription factor$! C/EBPB ¢} 374 B3 =
7o vF A3, dexamethasoned #3375 27] 24A7IA T AMegdozH &
#Hoz 3 Ko Bue FASA o) X r|zte] £ JFS
NPG Azdd.

AT AELE insulin® triiodothyronine & elA] dizFro 3 1,000
vj o]4el w2 GPDH 84< BR{Ed, triglyceride7t AdE EWE FH= &
Asty A ALHL ALE FAse e 7|Fs AXY FHOE UH v}
A Ao Aol EAdts ARG Ze 2YE 3 YU 28y e
9 AXAAE olgt Z AT 5 NS AF2E F AP Hog uF
of Hol 2 AMAREr BER 93 W 2 AFAEGE U 54 AS
NAbstn gk =@ ZRALATE insulin BENIYBOR Rast F
triiodothyronine#-2] B33 7}d] <8 GPDH 849 A5 aHE pils!
stol= o7 7HA QA7 B oz RLstn g 7heAS A 9t

Insulin® #3}9] effector24 WA ATHoA gled rat] %S insulind
glucocorticoid®t ¥ 7 GPDHase2 expression® 33|31 (Wiederer$t Lofller,
1987), obl7 M X9 Z % insuline #38 F719 AWdA #AdE 829 5L #F
A &t=d 719388, diacyl-glycerol-acyl transferase, phpsphatidate phosphorylase,

|
e
30
e K mlo

‘...

fatty acid synthetase, ATP-citrate lyase, glycerophosphate dehydrogenase,
phophoenol-pyruvate carboxylase 5% ¥ 33 &£49 expression ¥ =t}
3 gt Gaben-Congneville %, 1984).

Triiodothyronine #3} Z7]dlv A9 #A}A ¥ov 3 F7] markerd]
fatty acid synthetase, GPDHase 5 &49 %<& ot Ao=® HuEHo ¢
tHGharbi-Chini %, 1983).

© Table 13% 148 R¥ #£& AFol% GPDH &4 43g o7t ded
Table 139X #3f = EFS wWigdo H7tetn 149 Fo SAH3Jonz
GPDH #/3o] dsgted £3 /= 7S 2F o d38Hd(Table 14) GPDH &
"“% 0% ¥4 doh. gutzoz g9 AYAE E3e BIFE EFS A

F % 10¥ A=AMEEH BZS AWTY A4S #EE F URoH, petr
dishil&] AAE7F B3l e HAR 45 o] Alzte] AL

wetA vls, BB g ZUYARA R BE3E fxdte de 280y HlE



Qg ¥3§ z7l g2 v Edo] AT stsdol RoEE o7l O
FHet F2ol &7 A

4. (Ng 3) vl 2 FEAo) LAY ATHAEY ] WA= 4T

7. 44 vlglo] @LAYATHES] Esd vAE I9F

AubATA L] B3 GPDHEA Y wstel Axu Adae J&59 3

B2 wistd olste] WA GPDHS AL mg d¥IZ FASAL

glo] whe} vl Y91 (35mm petri dish)3 @A) o] FF& LE Aoz yE

U Ho) oel guAel d3e w2 ¥rstdnh. Ald 29 AFoA UERo]

AL 2axg 3348 E JElur] ARstd 104730 AdE YEbd
AN 29 AFGAN LEE(16ug/mDE 789 E AL Sng/ml2 RF%

Bl QEutx] ol AWAFTAEY 3l AHEHE insulin® §EE

5ng/ml2 A& FT}.

Table 15. Effect of various water soluble vitamins on differentiation of
omental, subcutaneous, intermuscular and  intramuscular

preadipocytes from Hanwoo steer

. . L. . . L-ascorbic
Sites Control  Biotin Pantothenic acid 4
aci

Omental GPDH 13986  4833° 53.14° 158.13°
ren Protein  346° 360° 371° 573*

GPDH 30.65° 15.35° 21.55° 4837
Subcutaneous ) b ab a b
Protein 312 363 443 283

GPDH 133.78° 63.93° 56.65° 107.26°
Intermuscular ) b b R a
Protein 411 358 357 949

GPDH 42912 30.81° 13.35° 26.97°
Intramuscular ) a a a .
Protein 189 198 184 136

abcd NMeans in the same row with different superscript are significantly different
(P<0.05) , GPDH (nmol/min/mg protein), Protein (ug/well)
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A EFFS F£44 vgUg Wgged JRE W 3o e P
Table 159} e} Qo E3iste YA FAEE FH3 22 fibroblast-like
2ol HAAHoR T BYgoz WS Biotin® Pantothenic acidg 37t
& AT SUALATFHAEE AYT 28 AT FHFd vl 235
27b feldoz ygron {948 vehdA g%y vitamin C HEFE B
Bo} A ATAENA AYAEe] 23S HAs e A2 ey

e Az F4d 23 g 84 vEUFFHo Tl 23, B
2 A3, 22U £A42 B3xrt 24 R uld 270 ARAFAHEY
GPDH &4¢] ¥A veld AL Adides ZAATATAHAXY Gud go)
2ad R 7138ty GPDHe &F4=ue 2 w 7w AFMNEe GPDH
Aol 71 £& oz vy ofgd R £33 AFA g o] o
B RS 2T AXE UR9(ntrinsic factor)ol & 2eAe Aoz F&49
o, Az e deedEe R, A%, 23, 93, SWAY AFAEcoRA
Ztztol draddA o] wel £3} wgAde] tt2xn vuA AMAY 2HY A, 2
e 2875 SAssinge F2 249 27] S4WAY AX F40
o wnad Aoz Algdd. 2 Ade B30t g =W Re EE AW
Z2AF 713 Al 840 & RAEAN 4R AFd /Mg UESA WSS dd
Roeg Algdrh
2% AEAE HAHNA 2EAL HEE 8+ Biotin# Pantothenic acid& #7t
S 4 238 dxyrg 237 A" F34E Rg oy vitamin C HYFE
drjZdez #EHPE 9 9 YR & BI=E 240 dgiyez &
< gl 4oz 98 A GPDH 4L giz7rg dsit gt wey
Ce AWAFAEe GPDHEAH ©¥d A& FAANE Aoz ey

Kawada(1990)5 & vitamin C7} X|9AX Esle] axxolv a3 10uMol
Aol vepdrin Rausgen A FEQ0uME 3 widdd Hots
Re o ATW TGS ol ZF7stx GPDH 84e] Fr7Hsvn Bangyd
Hata5(1988)& Al&9| fibroblastol 4] vitamin C9 collagenol g &3& &9
32 Ono $(1989)2 vitamin Co &4 <A 3= L-ascorbic acid?}
3T3-L1 ARAFAEZTF(cell line)s} AFAFH LA collagen Vo g4 £
18 AFHEZN AXU AW FH& Ftn Busignr. APAxe
gtol 2dolA vitamin C2 9 &L collagent] F8 @A prolind} lysine
#4r3}H(Hydroxylation)& #Z3t= Add 7|ddvds 23nd w o, ug

i

I,

o e



A collagen©l FAEQA AWxA 9 extracellular matrix7} XA A Ee 23}
A3HYd Fa8 488 dvu F2d)

Control Vitamin C

Fig. 4. Differentiating Hanwoo preadipocyte supplemented with vitamin C (X
200).

. A4 vEe A7t ARAFAZE B3] VA= 9F

Vitamin A®] WA 2 A all-trans retinoic acidE ztZ HE=Z 05, 5, 50,
500pg/mlZ @ejdty EslujFHe] M7t 2 M vitamin A7F AEAHFA E
E3lo] v 9FS AU

A AT ALY retinoic acid® z+z}h 05, 5, 50, 500zg/mle] =2 My
€ " dose dependent manner2 £37F JAFHUG. EF € FDALFATFAE
£ 05pg/miY-E FIAEE S0u/mlFE JAH7] AdAer TRAFGHATFA
X 500ug/mIFE A7 AFEAA vitamin Ad) HE 9FE A FE A
o2 JeEhgn Sato 5(1980)2 vitamn A XA, retinol, retinal, retinoic acid
g AWAFTHEY E3ld H7IYS 9 retinol® retinoic acid’t uFF A ST
13429 238 9Asgtn wusdch T3 Kawada $(1990)& Retinoic
acid7b AFHATFAHAESY £l A4FE vAE FEFES 01~10eMFFo)3
10nMoj3tall = A EFA7 Q1S ¥ ot Kd valueol 3t A= 2388 #3&
Z28™ vitamin A2 E3AAEAE AGAFAXY Y FFF FEAY



RAR, RXR3#% Z3%E& T3 23 =2 Fdxd &84 Ha 2xxez 4
g AFAFAEE] 237 JAdT BasPo

Table 16. Effects of levels of all-trans-retinoic acid on differentiation of

omental, subcutaneous, intermuscular and  intramuscular
preadipocytes from Hanwoo
Sites Ttems Retinoic acid(gg/ml)
0 05 5 50 500
Omental GFDH 146.37° 56.34° 41.98° 26.59° 12.45°
Protein = 352" 353 334° %9 220°
Subcutaneous GPDH 21.82° 21.68° 14.6” 7.89° 745"
Protein 312° 370° 397 251° 290%°
Intermuscular GPDH 133.78° 133.78° 85.89% 67.36° 15.36°
Protein 436° 436 470° 454° 242°
Intramuscular ~ GPPH 31.15% 16.94% 16.38% 13.48% 7.25°
Protein 217 214° 200° 191° 248°

*»ed Means in the same row with different superscript are significantly different

(P<0.05), GPDH (nmol/min/mg protein), Protein (zg/well).
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0.5ug/mé of retinoic acid 5ug/mé of retinoic acid

50ug/mé of retinoic acid 500ug/mé of retinoic acid

Fig. 5. Preadipocytes differentiating to mature adipocytes which were treated

with different level of retinoic acid.
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3

Retinoic acid {(ug/mt)

Fig. 6. Effects of all-trans-retinoic acid on GPDH activity of Hanwoo
omental, subcutaneous, intermuscular, intramuscular adipose precursor
cells culture (x10%cells/ml).

5 (Ag 4) 829 2 3289 & Az AYA{Y £ £ 4
a4+

b AR xe A7)

7hEe] dolA Az ¢ F2 APAXY ¢ AV o FeH
o, ojALE T ANEF Z7t(hyperplasia)yt M E=Z7)9] ZF7Hhypertropy) £
Fate] Tl 93 dojue Aez LA g waM FAFHo= AFse
74&e] AWMEe o AVl AREFEHE odsted F2E 8o & A
wxAe AYAEE FEo| A5ddd wepd MEgo Fpb gvts] HAu
g et el WA vlasteq SHWAEe] AWAEE 43 Ad JHH
gE F7HE ASste Aol BuEHAA Uk 49 AWAREY EA(cellularity)
o daidE BE AF7 don AFAREY 9 AV FFA mEA Zolst
A tHHood®} Allen, 1973).

Table 17914 € 247043 e] AATS-o vAASe 2 298 AR



AR, 43 2 FUAS ZASAY. AWAREY HAZAALANE A7 o] 30mel 3t
E XA o 30melsE JelE Ml E osmium tetroxide 31 o]&
2489 gdog 5 34y,

Table 17. Cell diameter, surface area and volume in different adiposes site
from Hanwoo bulls and steers

Omental Subcutaneous  Intermuscular Intramuscular Effect

castra
Bull Steer Bull Steer Bull  Steer Bull  Steer Site

~tion

Diameter, m 19958 185.80° 135.35° 1546° 140.08° 157.55° 120.17° 12885° NS  #*
Surface area, m’ 130.84° 119.90° 5256° 81.31° 6815° 8091° 4924* 5522° NS  #»*

Volume, o’ 4656° 4080° 12685° 2312° 18697 2287°  1179%  1324° NS

2% Means within a site in the same row that do not have a common superscript differ (P<0.01).
*» Significant (p<0.01), NS : Not Significant.

o

Fig. 7. Hanwoo adipocyte stained with osmium tetroxide.



AE A7|E Az B9d we A, FHA, £3d FdFHez 2
o7} 9x Aoz vehgt AMAEE BEAAYAEAGA 7B 2 ZWAEA
T A 7 &AL Aoz YEgAT F94HA Aeole vyEUA gtttk AAE
S A uHANRAE BOd ARA X AFLS BEAWAE HF 33, 93
2% 2 W folddey nAASY AS AYAREY JHFL BEFE A
= AASd bgted Ze FEE JdErHAG.

Danilos (1981)2 197/H¥3 o AM LA AWAES AP EH(175m),
27H(123m), A 3H(122m) 2 2WOQ7m) ol ttn B us gt

19099 Watere HSoz2 ISU AWAXY Zrie A%, Ha, 2 AW
AX 2t Fdz dxes TUAYe vzy Fe arle 25 43 ¢H
of 95t Hol&xn FAsYct. E3 Hood9t Allen(1973)2 TUAW-E vl A
WzAF Frldgygon 4NEHYH FAAeA 4%, £ EF 70-130m
ol HTF 909+59men B 13t Cianzios(1985)2 M. longissimus® &+
WAHANEZE 1IHERE 170874 A" ez 73004 107m7t A 57Hsks 19
ALdB7A vzZd AAS}A FRETGR HusAoh. Leat(1980)& A A E2]
Azle 29dz a9y AXYgA 71d an SuREeA B Za o] ¥
Aol ALZAL AFEAE BT G F LA AAWH EF 9
WA e R Ao} 13 WA dgsta olF 2z, FIl wixgoez ul&
7)ol 2ulAIgo] Bgda Qo @A e AL g d7A
s FAE ZA3tE Rgon 9ol Fd #AZ vl AAo] A dEd
Roz2 Algdd.

AL EE A & AWATANE FoAFA Aole JYeEYA &
At AM -9 A&, 2, W AFAEE HAA S B3] 232 8| AA S
ERAMATE AAS vla & Az Jeygt dfH oz AN I3,
27 SU ARz B vl AASd blE 4 182, 1.22, 1.21v Fom A
Ae ALzAD A= 29 (YA XY A7 IFS vAe Aoz v
12379=2

W A, B, ool AgzAd 408 53
Agzge quAdd At #4 2 3¢ skt Faw zHoz
HMEEES e argtAd o] 90% 0l A& A ¥h 2z 7] o) A olZolx 1 AZHY ZFE
2 HgoA, = AFH, 83, mouse, E7] & YZFA o]FoiZY T @

S
T



AEEZ9 AWAEE AEXGUe insulin¥t$A  glucose TFHEEHA  type
4GLUT4)E o]43ld ¥F9 glucoseE AXURZ wolEd 3j3AI9 TCASIZ
E AXA nEZ=Yol2RY citrate® W& acetyl-CoAE st I
At FAAZ FAA triglyceride® A8t W MEFFEL ZAEE W
FuUAA HES dojd FHEAHAPHE duixgden o] &3n AWAEA
o= 2 ¥F9 VFAE ZAHacethyl-CoAd acethyl”])g& AEUZ HH ubo}
Eo S FA S Smith 5(1984)) s Az met xaak §4
S 93 gadol tdava sHHed Fste F$ AW §AHd AgEE d@a
Qe A ©&& acetate’t Tou ZUAE9 ¢ glucose?t 7M1 & HF
& AP n Bustgtt Vemnon 5(1985)2 12148 ¥ A%e BRxuA e
739 acetate®} glucose?t A9 L vl&E olgHUoY ALE FTd = acetate
7} 2 ojgddta Bustith

uetr] B AFME v LE o83y Yz RAd HAFEE A
EY Zxoz #%9 msd 2uAEzzd “Cz gxE [U-“Clglucosest
[U-“Clacetate2 Arg3ted AAZY @249 4488 ZAZ AYAFYS
7 AAZ AZTYZ Eof & g2 8 AYATAHAES S =33

Table 18. Incorporation of radioisotope labelled acetate and glucose into
adipose tissues of Hanwoo steers (nmol/3hr/10° cells)

Sites Acetate Glucose
Subcutaneous 24233° 1502°
Intramuscular 1703.7° 13817

Site effect * NS

* P Means within a row that do not have a common superscript differ (P<0.05), * :
Significant (P<0.05), NS : Not Significant.
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Table 19. Incorporation of radioisotope labelled amino acids and KIC into
adipose tissues of Hanwoo steers (nmol/3hr/10° cells)

Sites Leucine  Iso-leucine  2-ketoisocaporoic acid
Subcutaneous 190.0° 66.5° 42.0°
Intramuscular 136.5° 416° 46.1°

Site effect NS * NS

® ® Means within a row that do not have a common superscript differ(P<0.05), * :
Significnat (P<0.05), NS : Not Significant.

vjste}l 2RI =2 o] 9lolA acetates} glucosed] M XU Fd&L H
2 WAL RE BEFAA glucoseR T acetateE W o] €3 P31, acetated}
glucose®] AXW F4&L TUHARZHAA B APz ¢S %
t}(Table 18).

Table 19 AA$-9 AFZFdA WAs XAE obv| x4t AW #4&
< ZASE Aoz & HE, 2WAYERE EF leucine, isoleucine, keto-isocaproic
acid €olew, st go] WA LR olE 719 o]§&o] EJh

AFAAEAE o] 88 ot IFAEEL 2 2 I (Rosenthal F, 1974)
ot FAFSHl e Feller(1965) A #FHAAFRAA  ofnxibe] o]-&4 o
leucine, alanine, isoleucine, valinetns .2 Yelyttlan B a3t

Az oy AtgiAte] E O Fazxxoz 53 S opvxile] B
3ol Fa3lrh Leucine AR S F8 AEo] A Wite]7] wjio] vluy Ay
ol Bo] ATt Hol Joy HFFELS dFEAE 2y AW
ATP-citrate lyase®] &4jo] 2o} glucosest tiEo] duizlo] X LIAFA o] o] &
He F=7F @471 JdHRosenthal 5, 1974). £ A7 ZIFAAE ofv| x4t
AR vy 7dxrt @& Aoz YEyn.

t}. Insulin¥} IGF-137l9] ol & ARzAY FH& 53
99 sl 2 ZURHEAY insulin® IGF-10] ZZ} Hstg gy
4BAHES GFHEd LA g 289 JFS Table 200 Ve
8=



Table 20. Incorporation of radioisotope labelled acetate and glucose in
intramuscular adipose tissue preincubated for 48 hrs with
hormones (nmol/3hr/10° cells)

Substrates Control Insulin IGF-1
Acetate 1788.3° 3956.7° 3190.9°
Gucose 1095.3° 1533.3° 1403.7°

Site effects *x ** *k

» ® Means within a row that do not have a common superscript differ (P<0.05), ** :
Significant (P<0.01), NS : Not Significant.

ALY AT EFEHAEZ T2 Hib ARl A} € W EF
acetate o] 8ol Ekew I, ZW EF insulindll sl gy AFE3
o] AWAEFYL L FAHJ v IGF-12 Insulidl Bl 23 &7 B¢t
on o]gd Ad FFE ol &F Zapf 5(1979, 1981)8] At FAMSHA e
sk

dutHq o7  insulin® glicose® {2, lipoprotein lipased] B4 3,
hormone sensitive lipased] #A4E& dAsfnzH A *"“i}”*‘*’* FRA71 3
norepinephrine, thyroid hormone, glucagon® #<& 3228 x4 ITy
hormone sensitive lipase®] A& FAAA AYEsE %%13}‘; Rog &4
A ok AL AFAE dolA insuling®] FH-EL glucosed] F59 AW S
A7 AREAE JAANII 2, =X NGAE] ¢, short term ]l
A insulin®] 2§ WAL, long-termA M E AR E FAANAF
v 371 de HLZ JER.

IGF-1& ¢wt3 e g AU oAl IGF binding protein# ZA%d AelE A
& &3y Ao JFL v g2A in vitro AFAFAF ) IGF-19 £A
:é’.4+7} a3k Al dERVE R in vitro FElC A 8ol IGF binding protein

S A7 A &S A9 free IGF-19] A3td &el g Roz2 FEE #
"}5" A2 Zapf 5(1984)€ in vitrol A free IGF-1% #718& w A uA4A
£ &35 AdHATG L Basd.
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2. Insulin® Norepinephrine@d 7te} & %43 glucosed] AWFPE5
3

ALAEE HATURE E0]2 FAEE ol &3 AW A #A3s
HFTHOZ triglyceride® AFgch miair fdd @299 A A
2 rdEe 2AgoeR ARARH 1AL odstnA vag Au
W o] 8438 A §9-9 H3 ¥ 2UAYE A& insulin® norepinephrin
Zzr Z7td wi gl wigsted  AHAFA vXE oy $289 9
& XA

L Bl R
)

o

Table 21. Lipogenesis from acetate and glucose in subcutaneous and
intramuscular adipose tissue of Hanwoo steers (nmol/3hr/10° cells)

Glya?nde Sites Acetate Glucose
fractions

Fatty acid' Subcutaneous 23445° 112.0°

Intramuscular 1703.7° 33.0°

Glycerol Subcutaneous 186° 1926°

Intramuscular 17.8° 145.8°

* PMeans within a row that do not have a common superscript differ(P<0.05).v

Acetatet ¥ 3o} A gl A A FE gadels HEA A
7 2R AEAdAd 5ol A4 JErRth glucosed] AW rldx
v 93 2 WA ERFNAA EF acetateR T} Bgton Ailuce
%0l

9ol A acetate®} glucose®] A Wake] lojAle] o] &AL Ballards(1969)
o] WMol Ael FASGHETE dE A IR E acetater At
acetyl unit®] 70-80%E X3P dFEE 9 glycerol B glucose® A H
At

[U-"Clacetate®] Y%7} glyceride-glycerolZ28o]jA JeEl}AT oA
acetate’t glycerol-3 phosphateE F3Aet7l Bk TCA cycled 3 WA &9
a2 FYE R2T Holl ¥ carbon ATFAY #YL IUAYzARG
SRRz o EUdh

Robertson(1981)2 xRt} Ay F: FFO2ZAM  acetate, 0.6mM,

glycerol
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glucose,ImM, lactate, 3mME B AALE A Ariste] APdggdol g
7N E=E ZAE 9 lactate?}, 3%, glucoseZ}, 2% 8 AA 3P UYWA= BF
acetateZ2HH fFHsdddn 2uddc a8y Smith®} Crouse(1984)= A8 3
FTEFTNA acetate, glucose, lactate?] A HArgdAddl st g ZAMHAS
o R A iAol acetated] FoA 0] AT glucosed F LA 0]
F7hetAv . Rusge v @99 A gd FulxPolA  acetate}
glucosed] AFFA 7|A2AM 9 7o x=g HwEYE W Smithe} Crouse (1984)
o A= W2 A3 acetate’t FE FA7IZEZ Uebdt)

Insuling WA 02 anabolic 7]%5°] Yt Aoz LA don ALt
o) A& lipoprotein lipase®] #4-E F7MA7| 2 glucosed] AEW F+E =238
H 7l1el & dAIEY FFE AT £ AP S A0 ALEHE
JAGE 2 AFNHE @904 ole@ Insuling] HoEH 22 4Ha
FRAR H7HE L6pg/miFEL & FH3 € FURFZAY AFATAH S =

AN7le R ey

Table 22. Effects of insulin and norepinephrine on glyceride-fatty acid

synthesis in adipose tissue from Hanwoo steers (nmol/3hr/10°

cells)
Substrates Sites Control Insulin Norepinephrine
Acetate Subcutaneous 578.2° 2609.2° 754.0°
Intramuscular 532.3° 1464.0° 581.2°
Glucose Subcutaneous 13.8° 355 18.7°
Intramuscular 13.8° 31.3° 17.0°
Site effect NS *ok - NS

» ® Means within a row that do not have a common superscript differ (P<0.05), * :
Significant (P<0.05), ** : Significant(P<0.01)

Table 233 249l insulin® norepinephrine?} X ¥4F3} glycerol®] #H4d ol
uxE ggo] Y Atk Insuling A Ao aRHoez Jedn g
A2t €9 insulin A FAAE 931, 23t site effect?7t Y& Rz Y
123~ ¢=%
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AcetateE B4 902 FTFFASH A DA dF 229 e 3
59 A4 insulinF b} olE AW FA ol It @ElA insuling
acetateZF8 APAFA S FAAIE 8L 3. Norepinephrine 24k
Aol A ¥e Ao Yy

Acetatex 3¢t S AHolA AWAgAde] FE gadoly s uA
27 2HEG LA E ol T4 YelRdt glucosed AAgA Y Jlde

p

= acetate® T} 2Rt on FIFAWAEL ZURGE glycerol A 5ol ot

Table 23. Effects of insulin and norepinephrine on glyceride-glycerol synthesis
in adipose tissues from Hanwoo steers (nmol/3hr/10° cells)

Substrates Sites Control Insulin Norepinephrine
Acetate Subcutaneous 37.7° 26.2° 23.3°
Intramuscular 34.7° 45.2° 25.0°
Glucose Subcutaneous 75.7° 143.8%® 2575°
Intramuscular 83.0° 145.0° 2358

* ® Means within a row that do not have a common superscript differ (P<0.05).

rir

GlucoseE ©4902 FF&HIYE o APAFA dd =289 A3
o stA A ES] - insulinl 28 glyceroldAdol % Flsle 2HE BY
ou ZUATAXANE &7 AT norepinephrind]l t# A= acetate$}
glucose 258 glycerol §A4€ ZUAWAES} FFALHENNE g2FR
o} sigid

Glycerol®l A&Aol oM glucose”’t acetateR T TL& Aol on
AW 0 2 triglyceride ¥4l Aol Al acetate’} © o] & HUL, & AHE7}
SHASAERT triglyceride ¥ 5 o] H3ir

v, 328 HI @& AWz Ay AF
i JAAQ insulin®} A=A Q) Norepinephrine®] =} 23] & 7}
A3Ad (Fig. 8).

i

=
=
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- | Control
B insulin
B Norepinephrine

Glycerol 1 mol
released/10 6 cells

Q «w N W A O O N

Subcutaneous Intramuscular

Fig. 8. Effects of insulin and norepinephrine on lipolysis in adipose tissues

from Hanwoo steers

Insulin®] &3 Zt 29vith g2 A Yetvded 559 2339 3¢ dx
TFrg Bt 24 dojwen mEet 2Ue B¢ dx7RY 24 dEuE
F 3 norepinephrine® EE HHoA ul$ EH4AHoz RBIE FJd= Aoz

YE T

6. (A 5) WG] AFLAL AFITAE £35

7b. &38to] 4F3= 89

B3lo 9%stE A insulin, IGF-1, dexamethasone, X ZAo] W A
FAEe Ead wie JFE FAEATH Broad®t Ham(1983)e] 934
insulin® IGF-12& 23§ %o ¥4Fo)n dexamethasoned £3& F1A2th
I gHA o

QAL L4AFFH J45A%e GPDHE &4 F7HA7le Aoz JERt
(Table. 25). A/ A& A& BEAYATFHE] GPDHE F7HIA oW X
Ago e oled A JelA] FhAT F ASe FHIAHHFAEAA
v EF Z/MAIIE AL 2 vER.

Broad$} Ham(1983)2 A A A7/} AGAFATAEY £38 FJ3A0
3% 1 Bjormntorp 5(1980)2 3AFH AYATAEY £I}E 3
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B AFdAE otARE 7jde §43A ZA AAY arachidonic acidZ %
8 fagk Agitoly prostagladine] £3H8 F2AA7 Aoz FEdE.

FGF= &% 9ol GPDHEA S #A2A#H 2 GH 94 2 53&
el 9l (Table 26).

Dexamethasone® insulin® T3¢t &7 #7188 o THIGH H5A%d
A GPDHE &4& F7HM71E 4%S Y lli(Table 27)0]8d A3 AR
o 237 & AeZ et Dexamethasone® A AL Al gL o
9 A 95 HEHe 9 2 FrhEdG

Broad®} Ham(1983)& FGF7F ¥%9 ¥3& EAdz Hug wd
Vierck5(1996)& dexamethasone® insulin® 74 A& o &£37) iz
B sy FGFo did Aute AR Eo] HusuAE g3 "X Es FGFe
B e Aoz vudi 9ot Butterwith(1994): ol&l§ FGFd tjg o}
FE g AR Fge Pt 9.

GHY 98& E3siA velded A%3A GHAZEE AYRI S #aA
Fled wra] AHgs @F0A GHe RF5 Az & FaAG B
Tl GHel #7l= GPDHY 848 #AAZen o Azge dAGqME
FAsHAl Yebd T (Hausman3} Martin, 1989).

BRL 49653 100nMFEolA AEX Y PPAR-7 & Z&sta ALd7ARE
7 238l FAPPAR-7 9 HE& $713Y BRL 49653-PPAR-y 2§71 A
HATFARY £33 ZAsA &893 B3 (MacDougald and Lane,
1995).

FHAYe AR YA s BRL 496537 Dexamethasone2 558 &
F& veageyd FAd AHEge W A3 RrFH0R &gAw I HAS
Bl Aawoke ud, BERoAe #713Q §94& el (Table 28).

BRL 496533 Dexamethasone?] #Z#&o disides o1z Egdsxgt
Dexamethasone®] #3144 E oA PPAR-79 ¥E& F7HY. dA%olA
Dexamethasone 2|7} PPAR-7 9 ligand@Ael di& Agate] 712z &89

F Ag Aoz F54d,

d
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Table 24. Effects of insulin and IGF-1 on GPDH activity of
subcutaneous and omental preadipocytes.

ovine

GPDH activity
Treatment
Subcutaneous Omental
Insulin(5ng/ml)+T3+E 489° 52.4°
Insulin(1.6 ¢ g/mD+Ts+E 64.9° 29.5%
IGF-1(5ng/ml)+T3+E 437 25.7°
IGF-1(1 # g/mD)+T3+E 41.7° 31.8°

> ® Means in a column without the same superscript differ (P<0.05).

Table 25. Effect of excyte on GPDH activity and protein/well of ovine

subcutaneous and omental preadipocytes.

Suckling lamb Growing sheep
Site Treatment )
GPDH Protein GPDH Protein

Insulin+T3 39.3° 100° 12.8° 223°

Subcutaneous ) b b b N
Insulin+T3+E 52.2 207 19.8 371

Insulin+T3 255° 152° 2.1° 208*°

Omental i ac a4 a b
Insulin+T3+E 28.0 262 95 350

2 PMeans in a column without the same superscript differ (P<0.05)
GPDH (nmol/min/mg protein), Protein (ug/well)
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Table 26. Effects of fibroblast growth factor (FGF) growth hormone (GH)
and dexamethasone (Dex) on GPDH activity and protein per well
of ovine subcutaneous and omental preadipocytes

Stages of GPDH Protein
Treatment
growth Subcutaneous Omental Subcutaneous Omental
Suckling I*Ts+E 67.0° 326° 209° 273°
lambs I+T3+E+FGF 3B.7° 147 248 244°
Sucki I, T++E 65.7° - 164° -
UCKINE o TeE+GH 275° - 153° -
lambs
1, Ts+E+GH72h 44.8* - 178 -
Crowi L T+E 108.6° 87 219° 227
r:wmg I Ts+Dex 1277° 33 270° 230°
sheep
I, T3+E+Dex 122.2° 50.6° 371° 394°

* ® Means without the same superscript differ (P<0.05)
GPDH (nmol/min/mg protein), Protein {ug/well)

U agd 53

EHAGNAE BRL 496537 Dexamethasone$ 713 FollA £3171 71
F =A detwen 2E AT doAA HFAWATHEI BFAEATA
THG F3%o] A JEwd. &3 BRL 496530 tidt T4 eold
%o W82 A9 FAYoH FGFAEZIT Hold oA A% 2 HdFAx
o] GPDHE #aAZ oy 2 5749 FAAA FA48L YehA g

e ANEGAdME 94 THAGFIH Zol AT d&E FAR AgS
Vel A3 AL Hol ERAE, S AAELY ¢o2 ¥3lo HdH
7t A% Aoz YeREd, ofRe Ao A& wet £5d Oig vMEE
7t Z2HA7 dEQL Rez ARdrt

. FARFH
AL AFMESE insulin@ T3E ©Solu A&, T2 BRL 49653,
Dexamethasone® AL o ERFALATAERY BE M Fdr & &
3%5g BPort insulin} T3, BRL 4965334 gl 7+ | A ojt} Dexamethasones
AYPE dole BRAGATAEY HolE Yelulx st

.._76-



Table 27. Effect of BRL 49653 on GPDH activity and protein per well of

ovine subcutaneous and omental preadipocytes.

GPDH Protein
Treatment
Subcutaneous  Omental Subcutaneous Omental
[+T3 40.8° 318 117* 158%°
[+T3+E 67.1° 326° 222% 273°
I+T3:+E+B 72.0° 78.3° 385¢ 350°

% b Means without the same superscript differ (P<0.05)
GPDH (nmol/min/mg protein), Protein (ug/well)

Table 28. Effects of excyte, dexamethasone and BRL 49653 on GPDH activity
and protein/well of subcutaneous and omental preadipocytes from

suckling lambs and growing sheep.

Suckling lamb Growing sheep
Site Treatment

GPDH Protein GPDH Protein

I, Ts 38.5° 80 95° 220°

I, T5+E 35.2° 220° 16.2%° 3007

I, Ts+Dex 61.2° 300° 35.0° 280
Subcutaneous  p..p 65.7° 200° 26.0°° 240°
I, Ts+E+B 46.2° 440° 325° 400™

I, Ts+Dex+B 70.7° 540° 55.0° 480°

I, Ts 185° 160° 40° 220

I, Ts+E 22.7¢ 260° 13.2°° 340°°

I, Ts+Dex 30.2% 200° 16.7%° 200°

Omental 4 1. 4.0° 240° 195% 240°
I, Ts+E+B 35.2% 440° 30.0™ 400°

I, T3+Dex+B 587 - 420 475° 400°

2 b Means in a column without the same superscript differ (P<0.05)
GPDH (nmol/min/mg protein), Protein (ug/well)
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¥ ujgA g8 2F o 2oz AYHE AW B dAFdA AwA
FAEE insulin® Ts BRL 4965342 79] A Aoy DexamethasoneE )3

£ o o] zojEL YEIA FUdnh AWATFAHE insulin Tzl BRL
496533 DexamethasoneS FAld] A& T4 B+ TFAFY YA
TAE B3FE2A FAF o9 A BRL 496533+ A € BEA
HATAEY BAEE FAG FELZ FAANHG @A ALz 7T 2}
ol vj¢ EAsixgt REFH o2 BRL 496539 #HE PPAR-7 & #Alolz &

R -y
HAzh, AR o 3% Aole PPAR-7 ¢ ligandE °lF+ 59
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Fig. 9. Changes in GPDH activity during differentiation of (a) subcutaneous
and (b) omental preadipocytes from growing sheep. Differentiation
was induced by adding: control (X), insulin (I) 1.6 g and T3 (2nM)
(HD); 1, T3 and excyte (E) (10u21/ml) (A); 1, T3, and BRL 49653 (B)
(100nM) (@) 1, T3, E, B (@).
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Table 29. Effect of various factors on GPDH activity and protein/well of
subcutaneous and perirenal preadipocytes from foetal lambs

GPDH Protein
Treatment
Subcutaneous  Perirenal Subcutaneous Perirenal
I, T3+ 425° 157 200° 160°
I, Ts+E 395% 325% 420° 380°
1, T3*B 535° 4.0° 420° 320°
1, T3+E+B 27" 41.0° 620° 600°
I, T3+E+FGF 27.0° 97 420° 320°
I, Ts+E+ GH 355° 75° 260° 260°°

* ® Means in a column without the same superscript differ (P<0.05).

GPDH (nmol/min/mg protein), Protein (ug/well).

Table 30. Comparison of response of subcutaneous and omental preadipocytes

from suckling lambs and growing sheep to differentiation stimuli

GPDH Protein
Treatment (nmoll/)r::tr;i:::r mg (o g/well) p .
I+Ts sub > om 0.002 om > sub 0002 15
IFTs+E sub > om 0.002 sub = om 023 21
I+Ts+Dex sub > om 0.014 sub = om 051 10
I+T3+B sub > om 0.006 sub = om 053 10
I+T3+B+E sub = om 0.24 sub = om 024 14
I+T3+B+Dex sub = om 0.16 sub = om 034 7
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Fig. 10. Perirenal preadipocyte from fetal lamb differentiating to mature
adipocyte

7. (N¥ 6) 59 8 SAPA dolA serum insulin FE =HF AR}
R

HSA7] A1 1303 2E u§ FEAYD 24009 % 712 o) 1719 33
155 8-S ZAE 3= Table 313 2.
A FAFFY v 549 949E AFS A AAANYG 134LE
A 3102+25.1kg, ¥l SF717F A RS E 197445 A 460.0+£308kg 182 vl &
F2AQ 247838 olA 6052+347kge 2 W Z7tsh A ZslskgT. ol:
o] T(1997)°] &9 AAS 19F& uidez A A 13/4¥3 254.3kg, 19
M¥% 3982kg 181 & FBAQ 2570€E% A Fol 551.2kgolUd RABTE
A e ARFE, ol#d Aze A¥FY AANA ASH AP T4
ato] Eo 2 Al ETh

TH A SAFS v SAY] AFA 13LERE A3 Fuhsidol v
§F7] AN 197EFE"HE F43] F7Hste 20743 A 1.16+0.23kg/day
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Table 31. The change of body weights and daily gains by fattening

periods in Hanwoo steers -

Finisher I (months)

Finisher II(months)

Item -

: 13 14 15 16- 17 18 19 20 21 22 23 - .24
Body weight 310.21 331.07 35514 38407 40650 43457 469.00 50393 53593 56493 - 58793 60521
(k‘g) +9512 +2679 2425 +2627 *2755 =£31.02 +3087 +3273 £3389 £3233 %3321 +34.68
Daily gain ‘ 0.60 0.70 0.80 0.96 075 094 1.15 A 1.16 1.07 097 = 077 | 058
(kg/day) +0.16 +0.16 *018 *023 =015 =£0.16 +020 =*023 #0.21 +024 . £021 %013
Total gain 17.86 20.86 24.07 28.93 22.43 28.07 3443 = 3493 32.00 29.00 23.00 17.29
(kg/mon.) +479 487 554 £678 +434 483 +6.14 *+687 *639 719 +620- 375

*Mean* S.D.



2 H3Ad AN I oJFHEHE MM Fasidd. EF A ¥ ST H
T 087kg/dayR o ¥l AV} v|§F7] Z4zhe] FFL 0799 0952 ¥l &
F7loA 47 FAF o . dfE Ae 47 FdedE AvAS
glde 8 O e 9¢2 ATl FAA A I¥E AU €S7qd
FolEdA FAZ F=2 duA] HFF Ad HeHe Aoz A A
(Martin &, 1979). @AM 2 Ao FA L] B §A7] Ba W& F77t &
%P AL §47 € HSAY] Fde dJUAE AP st o F ouidAE
E AFAY AFe=d 244 aRE AT 5 AU Aoz B
Bohman (1955)2 £37|elA el 444 Aoz AS5d 432 2 F9 A
228 AAT B¢ A% S=7 gHdde RAEE HEE Rudid. @
H H§d7IA 1770EF 4 18782 eA 075 R 094kg/dayE Aol FA &
std Aoz veEyged, ol 17 2 18ME3 A7 AdHeE AL 1293% 1
ol ALe® vjFof Hol JHE AUVAZ} AL FA O F ol &3 £
71et A2 2E# X(stress)ol] 93 AA2 Atgd

U932 43P

vl g @7ieh K F7] ¢ o 1719 BF2 ZAG AR 2 A%: HF
22 Table 329 #t}.

¥§ A7 Hg AE CP 2 TDN A3ze& Zz 829, 098 2
548kg/day ¥ i vl {71 v &F V9] HF AE ALY S 7849 8.77kg/day
a8z CP 43AZFE 0917 1.06kg/dayollen TDN HHAFL 4859 6.12kg/
day2 377 & Ao JeWt. 23 FAR AE H4IAFLS ASF
o 71zt 1870 ¥ H74A] A F % & A3 F7H4.64~652%ke/day)E dchrt
AfAAos Agd 19MLEHE 762 kg/day2 A F71st] 207/0L B &=
8.42kg/day2 H A E YeEpR oY o] F Hl§ FEAZA MAZ] ZaHUAG
23 AAZFL 13837 A A& 9 +£E(2.11~237kg/day)S FA &7t 19
AER R WEAE AFAez dstd 207€37HA 0.93kg/dayE2 FAHA
3 2 o]¥FREE FF 092%kg/day2 9 £F& FAsAY

@¥ CP 9 TDN AHZFe wigAs HAF9 wste Fwstd A3
F7hstchst A A4 XA 19704 E R 20ML 3 7R 2A Sk ey
(Zt7} 1.14¢ 6.58kg/day) 1 o] FHEE AMA3 A
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Table 32. Daily feed and nutrient intakes of Hanwoo steers by fattening periods

Finisher I (months)

Finisher II (months)

Item
13 14 15 16 17 18 19 20 21 22 23 24
Dry matter intake (kg/day)
Concentrate 464 498 532 572 619 652 762 842 829 1795 751 682
Rice straw 211 237 23 226 222 215 138 093 094 092 095 090
Total 675 735 767 798 841 867 900 935 922 88 845 7.72
Nutrient intake (kg/day)
CpP 077 083 088 093 099 104 106 114 113 1.08 1.02 0.93
TDN 413 447 471 497 50529 550 6.16 658 648 622 591 539
Feed conversion (kg/kg gain)
DM 831 760 702 625 868 711 6.84 746 798 868 1045 12.30
Cp 117 107 099 088 122 1.00 08 097 103 112 135 159
TDN 741 683 621 543 742 6.00 553 583 624 681 823 972




th. =43

T AAS 1450 U = A& Table 33 2 349 #th

TAY TG AFZIEAEH S 42 B 929mme} 8921 YEIN X
SHFAFE 60.099. T3 SAFH FAF 2002 FLn Jde A
Ues 3352 T 1658 S Y. S48 myoglobin & mel @81
dgol F7t8 £F O FFol FUed o FAAY FHeul(Field, 1971) ¥
NP E BT 4712 JErET

o] (19972 AAS 19F& 7T/HLAETE 25/ 7A vl &3H-& = )
HAZ dd8¥ 743cr, AW FA 96mm, FFA 5 6815 ZUALE 44, &
N 42 o2 et B AEAHFH rode 2URdEgd 4 RS g2 =%
oy wiHZIIAHE Y} SFAF JolME R HHo|U

Table 33. Carcass characteristics

Cold .

Steer carcass Dressing” Lear; Retaltled Fat Bone
number wt. (%) r?;‘; (C;) (%) (%)

(kg) ° ?
1 395.2 63.23 83.14 67.12 21.36 11.43
20 360.4 62.03 83.79 67.02 22.34 10.41
24 362.6 62.95 88.10 67.54 27.68 10.08
25 348.8 60.66 81.33 64.78 23.69 11.39
26 372.2 64.28 83.89 63.21 26.49 10.08
27 391.8 63.19 83.64 59.76 30.66 9.39
29 359.5 63.40 83.07 64.43 24.60 10.78
30 374.0 63.50 78.79 65.76 22.89 11.24
35 3438 62.17 81.58 64.02 24.74 11.01
37 368.0 63.56 82.26 61.19 28.48 10.15
40 404.2 62.86 82.84 61.19 28.87 9.82
45 3914 60.78 81.24 63.48 26.47 9.83
46 414.0 64.19 83.24 61.76 2857 953
48 . 4064 63.11 82.62 64.29 25.27 10.31
AVG 378.02 62.85 82.82 63.97 25.87 10.39

D Dressing percentage was obtained by dividing cold carcass weight by slaughter
body weight and proportions (%) of lean meat, retailed cut, fat and bone were

calculated based on cold carcass weight.



Table 34. Beef quality and yield traits of Hanwoo steers

Quality traits” Yield traits
. Longissimus Back fat .
ftem  Marbling Meat color Fat color Firmness  Grade Cold carcass muscle thickness ‘Yxelds) Grade”
score wt. (kg) 2 2 index
area(cr’) (cm)

1 433 5.00 2.00 1.66 1.00 3952 100.0 5.0 7151 A
20 2.33 4.00 3.00 2.00 2.00 360.4 104.0 8.0 71.97 A
24 433 4.00 2.00 1.66 1.00 362.6 88.0 6.0 70.32 A
25 2.33 5.00 3.00 2.00 2.00 348.8 82.0 6.0 69.91 A
26 4.00 4.00 3.00 1.66 1.00 372.2 89.0 12.0 67.98 B
27 2.33 5.00 3.00 2.00 2.00 391.8 1030 12.0 69.05 A
29 400 - 5.00 2.00 1.66 1.00 3595 75.0 100 67.63 B
30 6.00 5.00 2.00 1.33 1.33 374.0 85.0 10.0 68.40 B
35 266 5.00 3.00 2.00 2.00 343.8 76.0 7.0 69.02 A
37 2.66 5.00 2.00 1.66 2.00 368.0 75.0 15.0 65.60 C
40 1.33 6.00 3.00 2.00 3.00 404.2 95.0 150 67.07 B
45 433 4.00 3.00 1.66 1.00 3914 81.0 9.0 68.30 B
46 233 5.00 2.00 2.00 2.00 414.0 88.0 10.0 68.34 B
48 4.00 4.00 4.00 1.66 1.00 406.4 108.0 5.0 72.13 A

AVG 3.35 4.71 2.64 1.78 1.60 378.0 89.2 9.3 69.09 A

b Grading ranges are 1 to 5 for marbling score with higher numbers for quality, and 1 to 7 for meat and fat colors, 1 to 3 for firmness,
maturity and grade with lower numbers for better quality.

2 Area were measured from longissimus muscle taken as 13th rib, and back fat thickness was also measured at 13th rib.

‘® Yield index were calculated using the following equation : yield index = {65834 - (0.393X backfat thickness (mm)) + (0.088Xlongissimus
area (cr)) - (0.008%cold carcass weight (kg))} + 2.01.

9 Grade index were estimated based on yeild index; A (1.0) for higher than 69.0, B (2.0) for 66.0~69.0 and C (3.0) for lower than 66.0.



2. 93 dAEA ¥ insulin $x9 W3

e AAMEY v K7%F A glucose®t NEFA, insulin 359 #@g:=
Table 359 2t}

¥4 glucose ¥E5E€ FFAIE ATFIA A7 18ALEAAE 9 42
(7769~78.29mg/de) & A3ttt AFAq2 7|olles F43 Z4s7] A&y
44 B 61.92m/dd7tA] BAadte T AR dHSZ79 A ZarsE A
Foz Yepth(P<0.01). E=F serum NEFA 55 14~18AMLH 7R A A3
2o ¥S2Yd FH3] Frhete 22714 8olE 421624Eq/ (2 H 1K
€ U olFd Xk AEHA L & FAFUTHP<001). &M, serum
insulin ¥=% 16, 20 R 247043 242t 2016, 27.46 2 17864 U/mE e G
H(P<0.05).

Table 35. Changes of serum glucose, NEFA and insulin concentrates by

fattening periods in Hanwoo steers

Finisher 1 (months) Finisher 1 (months)
Item P<
14 16 18 20 22 24
Glucose 77.69° 80.71° 78.29° 69.50° 63.25% 61.92° 0.0001
(mg/de) +1810 *18.09 =*1641 1625 *1338 *1665 ’
NEFA 20354° 21364°  228.50° 376.86° 42162*° 395.30° 0.0001
(uEg/1) +4857 +£3950 4087 *5543 *538)0 *4535 ’
Insulin _ 20.16° _ 21.46° _ 17.86° 0.0317
(£U/mi) *+16.37 + 957 + 356 )

*Mean* SD.

ditH o2 31 FFAE GFAAdE ¥F glucose $¥E7 F/HRIGT E
B2, 1995)8tA He Aoz g3l Qed 2 AT 19~207/193 Alo]d
Ao AT AU HABe Z/l T BFIT serum glucose FE7}
7] AFERPY. olHF olfE HSU Y FE5E AL FHSZ A
AP A EAA 2 glucose ©]8de F7H MY glucose AAEE < hxiﬁ},
insulin 244 FAol & glucose HEl S G4 Fo] A4S AT 1 A4
g AL BEgsirt.  Stufflebeam 5(1969)2 585 # 9] heiferS& YA F9



F&o we 1654 32§22 757¥E ¢ AHSS AR ¥F glucose FE7h
FE Zas9x duA AAFgE 4 AV ddd 2 S92 Bide $(1973)
% 18709 (340kg)e] Herford AA$ 125& 105¢ B ANd3 A} dF
gluicose ¥=71 5087HAE 4 £&& FA3NG/T 2 o|FREHE 2/3 A2
Ao st 2 AR FAS A% E etk

d3F NEFA FEv dAAd 8A48A F7IH%(Hartmann¥} Lascelles,
1965; Thye %, 1970; Christie, 1978) &%At8 A F ol F7IstAIEE NEFA
S EE Z4a(Van Soest, 1963; Bowden, 1971)3kAl &) o]2] st ol f & A HtA|
ERRE At $E9 F - Ze % RAeltd(Jenny F, 1974). A F(1989)
€ Holstein AM$ 1658 SFAE 9452 127147 b8 AZHS o 8F
NEFA sx& 9%7 #AQe] diE 4944 T8 FA3A 171434 =
& F£3E B AL gAAEFYE TDN HHFo] Z4% A7lst gtz
stsich. el B AlddA e Ay dFFol 84338 FHAY A71(19~20
ME=)l 83 NEFA =% F4% 78 Jelddzn 2 ol F dux 43
Fo] ZAaotE Aadde] 52 & FA3Ah. Pothoven 5(1975)3# Sidhu
5(1973)& Az Ao xwAat $9Y lipase(fatty acid mobilizing lipase, FAML)
o g4 Hlfo] AYPHEH FAld 238 F¥dE g 9. wEgAy
ojg] g Az A oA el FAMLEAS F7lE £ Algdr e NEFA7L v &0 A
Pyo] uwet FUhG AFE I AHE §F AS Aolzgin Alzdd. A
Sidhu ¢ Emery(1976)x R4 I FFAIES dVAE(ZAIR+FFAIR)E
F459S W 1 $FAE F9A ¥F NEFA $57 o 4tz 892 ik
(1983 £ E8%F 459 Holstein 655 Zt7 12 2 107097 AFAHARS
W ¥& ¥ &9 A3z 4 F NEFAY F57 MM F7ssdz
&k

Insulin 2% 207043 7t 2470 Bole A Zags v
iR Ed 16, 20 2 24709 ¢ AHo2es AA v K79 insulin BE
WsE Fgs] Lol B £ e Ao Argd. 2y B FEERA995)E
EZR28F 3 ZR3LF, Holstein A2 H&H7IE AR AF2 ¥]§ F7]4
FF ARG vAL F98e 59 ARzdsidA bl sAA dl &7 A 7]
<o 8% insulin 58 ZANE] B 23 ¥F insulin 35 3FF EF
F57H) w2t Frhskdoa stk a8y ZRSF AASE FAE 9
F2 15~267447 u1% A AP E v Kol Qagel uwet insulin FEI}

2 0o



7152 &stga dded ol FTFAE H4F9 AS =AM E ¥y
ol Al7]9) insulin 357 dAlY F7Hslr] dEclstan Yn v &L

% insulin ¥4 F8 7 glucose M & £ A3 Fssdvdn s
ot Trenkl?® Topel(1978)% Aol oA serum insulin® A% F719 84 F
7vate 24%E et 2astdch

vl ARG =R 48

Table 36 H] 8717 Fo] ZAE serum glucose, NEFA ¥ insulin 3%
€ ¥&A7], v&Fr] 28 A ulSrzbe 2 HEA g v EFEA
@aNLH)Z vdyo] =AYH A @& vl Aol

Serum glucose FEE oW =ALAHAE 4EE YA ik 2
2y Serum NEFA =& H 5317129 9 &F8A(P<0.05) R HISF71A¢
B &7 HA FEP<00l) BTN UREEe Ao HFBUAE el
NEFAS FE7} & AdAE ZUARES B Aoz et =8 &
A&e] Ao JolME HE FdAL ARHAAE SUAT 8l S FF A4
dE)o] ke AR(P<0.06)E YERAAT.  Ju198)E S EIFT(BENM)
o lolM Hi&FEA Z HS H7IT FFA NEFA 359 FUHAHE Zhe
S AGE) ZFIAPOODE 2Rd3 3t B A¥EH dA e d3&
GEN T, B k1977 4B G4FEAE) AAS 1050 g AF
A HEF7A A& NEFAZHY F92Ql Fo AFAA P07 ¢
AHAG . WHFFEY oM AL FHL F2 AYxz oA
9] triglyceride 3] 9§ Holw =g A2 L triglyceride2 9 £33}
NEFAZA 9] FF o229 Fd o3 53 FBAHNA triglyceride® £33}
v Aoz 48A AdHEmery, 1979). ol&ld ALz d e NEFA §A4L
kAl 59 lipase(fatty acid mobilizing lipase, FAML) &4 Z7}9) 98 8%
ol AP A o3lal F71E i (Pothoven, 1975; Kris-Etherton®} Etherton,
1982). wWekA B AFdAE v S27]d NEFA $57F fFeHog 3743 A
o2 £ @ ¥ NEFA ¥% % ¥§7|35Y $719 522 =A4H & o
= A FHse Aol JMestgE Alzdd

Insulin FEste] @ YoiAe A =AZH QA FoA4HL IFH
A FAAL HFFTIACNER)NA SHALESY o= Fx FTY 75
4(P<0.09)& Yeluigid. 3 Trenkl® Topel(1978)& Zo] oA insulin



Table 36. Simple correlation coefficients between carcass charateristics and a serum metabolite, insulin

Finisher I Finisher 1I Mean Final

ftem Glucose Insulin NEFA Glucose Insulin NEFA Glucose Insulin NEFA  Glucose Insulin NEFA
Dressing, % 380 -543 247 102 -423 464 249 -562 277 186 3% 602
Marbling score ~ -123 215 58" -169 342 747" -319 251 701" -233 536 671
Backfat thickness 278 -.123 -.094 -099 ~-062 -572 J30 -133  -446 025 S15 352
Longissimus 091 -199 401 254 122 004 393 -193 250 391 114 -268

muscle area

Yield index -149 -059  .199 260 295 .39 155 -016 358 280 -267 -AT7
Fat % -140 -221 198 046 370 342 -171 -005 234  -239 -650 025
* P<005 -

*P<0.01



FEE EAIA%W(carcass adipose)® WA IAAH Y A Hu] &k Ao A4
A gz stgoy e FEHEHA995)E EF insulin 359 AS F AW
g olle i Ao Aol vdeElgAwn 2UAREg FddMEs g8
AZF JAFHA Gk . iy AL 1] Aol a3 A

ol ¥vhn ¢d ZREF YA insulin®] 87T =%YE AL A
Hoju Awmze #FAsn e RS AAEGR FHT. oA ¥F
insulin 327t §3d 459 AE2A H80] 7HsdAe 4R E £H3 87 9
HME o B FAFFA g FrF A7V €88 AoE AsdY.

LR )

8. (A8 7) w394 propionate Yol F glucosed} insulin FXo 1
A= 9%

7t. pH W3}
¥ propionate FYol W& AlZtdj@ pH WEE Table 370149 2
of Alzto] Ao mEt AL v FFLE FEHL FYY AxA pH
g 70 FFEor SYsA 2HFYY] WFd propionate FLU A& Hel
o BAA Foxes JEA g

Table 37. Changes of rumen pH by intraruminal propionate infusion

Propionate Time (min.) after infusion
level 0 60 120 180 300
Control 6.70 6.68 6.73 6.79 7.00
05 M 6.67 6.76 6.75 6.84 6.98
1.0 M 6.74 6.73 6.69 6.83 697
15 M 6.65 6.61 6.72 6.81 702
., VFA &%

59U propionate £ @& .VFA &% W3l: Table 383 o},
ZVFA §3& 39 £ 1AW 15 10 € 05M FUF 2 dz2F &
22 ¥A JUEYI olF HA Fase AFoldoy AT eole Qi



Table 38. Changes of rumen VFA by intraruminal propionate infusion

Propionate ) Time (min.) after infusion
VFA concentrations

level 0 60 120 180 300
Acetate 5401 4327 4463 3829 3578
Propionate 1443 1160° 1173 982° 895
Isobutyrate 1.14 0.88 0.88 0.75 0.77

Control Butyrate 7.03 597 6.15 5.20 478
Isovalerate 0.79 0.58 0.57 0.49 0.54

Valerate 1.15 0.80 0.76 0.62 0.60

A/P ratio 3.81 385 4.01° 4.14° 4.25°

Total VFA, mM/100m¢ 7855 63.10 6471 5517 5143

Acetate 50.61 4492 4420 4039 3451
Propionate 1393  26.00° 2087 16.17*° 10.62
Isobutyrate 1.00 1.09 0.85 0.84 0.62

05 M Butyrate 7.31 8.37 6.68 6.22 3.80
’ Isovalerate 0.70 0.70 0.53 0.56 0.37
Valerate 1.00 097 0.75 0.71 0.44

A/P ratio 375 173° 217" 260° 349°

Total VFA, mM/100m¢ 7455 8206 7388 6490 50.36

Acetate 5035 4752 47.12 4525 3484
Propionate 1244 3226° 2630 21.09"° 1477
Isobutyrate 0.99 0.94 0.96 0.93 0.75

10 M Butyrate 6.66 6.64 7.03 6.63 496
) Isovalerate 0.69 0.56 0.58 0.54 0.46
Valerate 0.99 0.85 0.83 0.78 0.58

A/P ratio 416 147 181° 218° 236

Total VFA, mM/100m¢ 72.13 8877 8282 7523 5637

Acetate 5392 5120 4329 3737 30.11
Propionate 1439 4798 3486° 2420° 1593
Isobutyrate 1.03 1.00 0.72 0.82 0.66

15 M Butyrate 7.04 7.06 5.03 5.48 392
’ Isovalerate 0.69 0.65 0.45 0.52- 0.37
Valerate 1.00 0.83 0.54° 0.68 0.47

A/P ratio 3.79 1.06° 1.24° 1.54° 1.94°

Total VFA, mM/100m¢ 78.07 10871 8489 69.07 5146

e Neans within the same row with different superscripts differ (P<0.05).
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Fig. 11. Changes of blood metabolites and hormones concentrations by
infraruminal propionate infusion



39Ul propionate Y ¥ insulin ¥EE 15M FIFNA dZzFe v
# foyoz Zsstd 9l F 602do] FPANE JENRUAL(P<0.05) o F
A gadte 908 olFdE FY olde #EE FAMAT. 1Y 05 %
10M FY T e dz7d v FY471T ¢ St 3EE dEUdLe
U ox= 94894 g%k Serum glucose FEO] YolHE RE A Fol
o} A propionate ¢ @& syt e A gkt

E3 glucagon X9 WH3te] 2lojA = propionate FYo 3 HA g
A dizFe H& FUVT B dx FvkslE 43S AT HoF
¢l zbol= giAth. NEFA ¥ X%+ propionate 1.5M F oA F71% <
2T w8 F9¥es FAP<005)3Y A% ¥ FEE {A 5t 300
Eddle oA 789 dxT 2 92 A3 ¥xd & JeEhddg
o] 059 1L.OM F T dolA e dEzF 88 i #Fidte S G
BRI AR Fofate JAARHA Fgen dEz7E AARF A ot XA
Al RE FEAZA FA Folste A9S BRAh

Propionate insulin® glucagon %uol A3 ole]& Y& VFA Fd
sz &34 UrHBines®t Hart, 1984; Istasse 5, 1987, {£¥, 1997).
Propionate= 7+l A9l glycogenolysis®t gluconeogenesisE $3te dF o2
9] glucose WEE F/MNIIAY B AH FFAELE AFFe 24 insulin ¥
HE 22342 4 ded(Bassett, 1972), Anil®} Forbes (1984)% propionate?}
hepatic neuro receptor®l] &3¢ insulin BHE FH A28 4 Aotz Y
31 Sano $(1989) % WFEFEo oM E glucose BYE 23|83 propionateZ}
AAA £+ insulin A= 7] d(insulinotropic substrates)S A FH AFFo2ZH
insulin®] Fulg &AAE & dotn P

£ AgolME propionate FYol 28 insulin B¥lE FAHUoY
glucosed] = FIFL A E3ded olzig AANOZ insulin 4]
7} propionate®] JFH QY Hgo2gt ATy E oHE Ao AsddY. F
propibnéte?’} gluconeogenesis ) ’8?%7—2"151 3714 WA glucose?t insulin
BHlE A3 ¢+ dve d4E 33 £ gdon A

REEEE N AgzAsd4e BF propionate FEE T He

¥E2 EYdchstasse 5, 1987). olAF olfE WNFH=REH F+E
propionate?] A9 dWiFEo] ZtolA F4(Baird 5, 1980; Bergman® Wolff,
1971)5 7] dEJQd ©] F5%3E 34 dAA €1 g9 FAEF, AX



ol A dALERAZ A9 propionated Y84 eEx 1 gl 2<ld o H¢d
H(Manns %, 1967). %+<F 389 propionate’t 938N FHPAohd a9
& propionates UFANAME ®BEA F5E Aol gluconeogenesist H ol Al
9] glycogen Aol FuAA wW7A 7143 € Aelf(Manns T, 1967), 2=
ol MY F FAES 2#AsA Hol ¥F propionate FE=7 F7HHA,
g Zeolg. @A AN AL glucosedt 5718 ¥F  propionates
insulin®] Y& =3 A Ho] o| insulin®] glucoseE TxZ2 oz w24 o]
34l 2 Rt

olgldt 7HdoA Bod £ APl A9 serum insulin ¥%9 F7te R
ol A 2] gluconeogenesis® %712} propionated] FFME] HAHYZH< FZE 2F
7 9gde]l E F A& RA2o=2 AR HY, serum glucose FE9 WS UAD
AL F33% insulin ¥ F7I2 Y3 glucose?t Fx Aoz WA o]&5HY
7] dEo 2 AZEHAT O Fgg AL & 5 UADt. TF Istasse 5(1987)
o] 7T AFS9 w2 propionateE < 70 £mol/kg BW/minZ F¢
3 A3} insulin ¥EE Z7134 A glucose 5= F7lE At o B
Ag3s FAE 235 Jehiid.

g, B Ao A= plasma glucagon® A F7He YetuA] &k
propionate®] © & glucagon® ¥r&& insulin ®HF WEEA i wkE9 A9
ety FF £EAAME glucagon M7 AFE 7hsAo]l F3] & Aoz
B aE3 Y (Brockman, 1982; Dejong, 1982; Mineo %, 1990).

Insulin& ALz Ad Qo] AWFAPE FI&n APGEANE dAste &
4% = Aoz ggAx JEdul(Yang®d Baldwin, 1973), £ AlFolA
propionate o] 213 NEFA 5%9 #934 ZA+E insulin 359 ZF7l9 9
3 2w B3 Fgol A AH=Z Alzd

9. (N1¥ 8) & AMS A glucose UM 2% 5 dlAl 22 W3

A glucose ¥ ZAANOE glucose Y F 102U F7lstR oy 50,
100mg/BW kg 25 30%9] tixFo & £Fo2 Fad9 fAHUY. F
A insulin 3% 50mg/BW kg FUTAXE Y ¥ 5% 100mg/BW kg ¢
FoAE 1584 HuAE deigs oF ¥x A3t glucose FHol
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Fig. 12. Changes of blood metabolites and hormones concentrations by
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10. (NE 9) 7/IsAladse CaXd VFA ¥ 43

Zt GujAlF 9] acetate®} propionate?] B S(A/P ¥ $)S I AdFel 7
2 Afdol B ZAEYAA /1% ¥ F£XE Yyehillxn 93 gooegs) @
L AqYRARAA 7 @A Jeygd. 3 BEge g2 duyR Alge] H|E
o A/P Bl &% HlaL3 ¥ propionate A4 HE&E @hed ol HiHd F
o] ¥& 53 B4 diEoez Alzgd. W AIF FodAMre AwHst
propionate /8 &°] 713 ¥t31 A/PHIEE B @& Aog YEyh

Table 39. Concentration of VFA of feed ingredients by in vitro fermentation
Total

A VFA Cc2 C3 Iso-C4 C4v Iso-C5 C5 A/P
Y A molar % -———--———--—--
=5 9634 6604 1825 108 1249 100 113 362
E 14584 6100 2167 106 138 113 128 283
Be 14258 6467 1871 1.00 1364 092 107 347
ST 11555 6291 19.21 1.00 1477 0% 115 329
FT 12469 6329 1882 1.02 1473 102 1.13 336
et 2 7} 13982 6324 2129 078 1312 081 076 299
HEHZ 15083 6705 1838 083 1225 072 078 366
o 72t 15649 6451 1859 1.16 1309 118 147 349
2254 13422 6451 1818 111 1376 103 141 355
2 3] 13090 6225 2041 1.05 1417 098 114 306
A &t 14883 6412 1880 125 1327 111 146 341
HAE 12815 6662 1711 102 1321 094 109 39
et 14229 6524 1765 106 1376 110 119 370
e b 14956 6288 1943 113 1408 101 147 324
ok z}ut 12703 6398 1875 094 1444 093 096 342
dgnFa 11462 6692 1717 09 1303 090 102 390
ddstdg 12242 6436 1851 105 1384 105 118 348
R 10483 - 6678 1649 107 1355 096 114 405

S44 ArgdA 11807 6342 1864 103 1478 1.04 108 342




11. (A8 10) Acetate 2 propionate 597} @F glucose ¥ insulin ¥%
o v 9F

7h. wbE9 HaAdAde] wist
AN Foo] e HEY pH T ¥HaE d AgFdM 59
Z AR G g2t ol Fd Frtsdn dRYet e 2410
7R F7bstAThrl ol & AA Zade Agez JdeRo. wEy JTG4AE
A %o 2dojME acetate®t propionate FATNA AIRFASFE 1At
acetate$} propionate F%=7} 7H EA uEht olmjel A/P W&ol ZZ 1.95%
1.332.2 YERY.

Table 40. Changes of rumen pH by acetate and propionate supplementation

Time (hr.)
Treatments
0 1 2 3 5 7
Control 7.00 6.55 6.38 6.24 5.96 6.48
Sodium Acetate 7.24 6.75 6.58 6.44 5.93 6.70

Sodium Propionate 7.15 6.69 6.35 6.23 6.18 6.73

Table 41. Changes of rumen ammonia concentration by acetate and propionate

supplementation (mg/ ¢ )

Treatments Time (hr.)
0 1 2 3 5 7
Control 8.2 1539 193.5 1595 994 43.7
Sodium Acetate 53.6 1422 1569 142.6 95.7 287

Sodium Propionate 93.7 159.0 204.0 187.3 55.1 416




Table 42. Changes of rumen VFA concentration by acetate and propionate

supplementation
Time (hr.)
Treatment VFA concentration

0 1 2 3 5 7
Control  Total VFA, mM/100ml 69.05 8646 9715 99.10 9825 7850
A/P ratio 3.26 2.83 2.89 2.87 301 325
Acetate, molar % 6269 6033 6088 6090 6195 6342
Propionate 1934 2140 2121 2133 2065 1957
Isobutyrate 1.66 1.33 1.33 1.29 110 115
Butyrate 1387 1445 1373 1318 1349 1380
Isovalerate 112 1.00 1.04 0.98 072 067
Valerate 1.32 1.48 1.82 2.32 209 139
Sodium Total VFA, mM/100ml 5672 9669 109.12 11298 13043 8558
Acetate A/P ratio 3.66 395 3.88 3.59 370 355
Acetate, molar % 6437 6730 6628 6665 6539 6497
Propionate 1774 1723 1745 1853 1800 1842
Isobutyrate 1.86 1.33 1.16 1.12 1.02 115
Butyrate 1365 1182 1254 1211 1339 1365
Isovalerate 1.34 097 0.94 1.01 074 071
Valerate 1.04 1.35 1.62 1.58 146 1.10
Sodium Total VFA, mM/100ml 6450 11317 12348 11205 107.30 7591
Propionate A/P ratio 3.48 133 1.62 1.85 226 264
Acetate, molar % 64.24 4902 5236 5507 5856 61.06
Propionate 1851 3743 3292 3001 2630 2332
Isobutyrate 1.85 1.05 1.19 1.19 112 119
Butyrate 1300 1026 1074 1093 11.83 1249
Isovalerate 143 0.86 0.97 0.89 071 078
Valerate 0.97 1.38 1.82 190 148 115

J. 2444 s
HLRA RS Fdo] B2 WA glucosed] FEE TE AATNN T
30~4087HA Za#Tt ol % HA FAdE Aoz eyt ®H insulin
%% 3loIAE propionate FA TN T ¥ 2 HYFo) va foHoz
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Fig. 13. Changes of blood metabolites and insulin concentration by acetate and

propionate supplementation



12. (AE 11) &9 4910 @53 29 Tl 83 glucoses} insulin Fx
oA 43

7t. 8F dAME A 2 insulin 359 W

A4ANE E58EY FYd 9 8F WAIEZ 2 insulin Fx 9 W
£ Table 433 2t}

Glucose FU T olA BA glucose FEE FY F 30~80E74A #9
oz F7HP<0059)3IA A7t ol F st A& AP =& FASe 2F
o2 Yetgt. E# insulin X9 oA FY F 208H FIHe=z F
THP<0.05)E & F AFHoZ ¥ FEE {FAHE Aoz Hol A49W
glucose ¥ ol A insulin £Hlo] ZdA &S vAE= Aoz Vet

$tH ¥ glucagon FE°] A& starch®t molasess FYT77F 1208
(P<0.05) 8|1 4208] molasess Y TF(P<0.05)7F 2T Fo4S vhehy
RAEE A AT T FFHA RolE HolA] F%i starch® molasess
FUAFDOAME F2F 2o]E Bolx ol A49129 starch® molasess F
2 ¥A glucagon ¥% W  FFE VXA X3 o2 JERYD 1
24 glucose FUTANMNE Y F glucagon FE7F Z4A87] A3t 40£9)
E 4275pg/mE AL FXE RAIL(P<K0.05) I F ASHA ¥ ¥58 &
A3l A499=2 9] glucose FYUL A glucagon FEE ZAAI|E Aoz U
Ebwt ot

3 NEFA ¥=9 )M E starch® molasess FYTFAAE 1508 7
180&(P<0.05)& Alg3tie 274 KAl JYeutA &gkon starchst
molasess FYTFAANAE Aol AN Y glucose FYTFANNE F¢
3 B0EUCAARY fgHoz ZAP<005)stE AFS Jehlidch oA
A4 glucose UL 3 NEFA 5= AoA%E JFL nxe Aoz
Btttk @8, 2Tl doME BE g oA EEF Fohg A
He %S go] A% & $22 fAHE AFE Yl

Huntington® Reynold(1986)t 4929 glucose FUHE F/HAZFE 8
% glucose 559 net glucose EF %ol ZF71E Y glucose F4EL starchE
FH39 S W B Hdx gt £F Kreikemeler (1991 ¢ % ugte
FAAZ AA$-2 #4999 glucose, starch EE dextrin € FUF 474 F

WHo A9 glucose TE} THAEZ FYUYHE glucose XL glucose FYEE
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Table 43. Changes of serum glucose and insulin, NEFA, and plasma glucagon by abomasal carbohydrate

infusions
Jtem Time (min.) after infusion
-30 -15 10 20 30 40 50 60 80 100 120 150 180 210 240 300 360 420 480 540
Glucose
(mg/de)
Water 60.00 5950 5950 6050 s5900° 61.00 5750° 5950 sS7.00° 6050 6250 58.00 6250 6200 6000 655 6050 6350 5500 5650
Glucose 62.00 6267 6933 7333 7133 7200 7567 7400 70.33° 7033 6267 6633 6400 6267 6733 6933 6367 6600 6367 6733
Starch 64.00 64.33 6500 6300 #567% 6567 64.33" 6567 6267 7067 6200 6567 6667 6200 6333 69.00 6433 6467 6533 6067

Molasess 6167 6600 6433 67.00 @567 67.33 67.33" 63.00 62670 6400 6467 6700 7133 6867 69.33 69.33 6250 7467 6733 67.00

Insulin

(uU/u)

Water 3297 805 4202 3041° 2044° 3875° 3405° 2897° 31.92° 2348° 2405° 1992° 1715° - - - - - - ~

Glucose 2237 2201 2944 3692° 40.92° 3805" 3461° 3752° 2044° 2972° BS0° 3752 31928 - - - - - - -

Starch 3233 3244 3350 3574° 34.05° 36.92° 3461° 3875° 37.52° 29.44% 297" 2244° 1760° - - - - - - -

Molasess 4134 3041 3813 3930° 3555™ 32.97° 36.33° 32.50° 3297° 2629™ 2813° 2425° 2090° - - - - - - -
Glucagon

{pg/mt)

Water 9023 9450 7744 8205 7802 7560™ 78.75° 6358 74.33° 6931 7857° 84.13° 7462° 8080° 75.15 8749 7851 g378™® 84.11 8388

Glucose 8310 7913 7717 6031 5192 4275° 49.06° 4449 4461° 4964 5133° 5576 7.37° 4878° 5174 5661 6849 5107 5657 7067

Starch 8168 9442 7217 6995 6857 g288° 8963 8327 7164 6199 5686° 73.26% 7253 66.17% 59.69 7867 7679 10460° 7656 89.75

Molasess 7961 6707 7820 7371 5589 6198 71.69% 7012 6251™ 4797 5221° 51.54° 59.10° 6150% 58.78 69.02 7569 7466™ 87.44 6887

NEFA

(rEg/ 2)

Water 361.0 3320 3635 3185 3035 3035 2945 2560 3020° 2800 2840° 280.0° 300.0° 3160° 296.0° 316.0° 3325° 206.0° 249.0° 2875
Glucose 3300 30050 2795 2650 2420 1885 1735 2140 1770° 1785 1608° 190.0° 1165° 1530° 1300° 170.5° 1665° 144.0° 1445° 1255
Starch 3530 3120 2590 3285 3240 3030 3375 3860 214.0% 2580 2160 2195 186.0° 2355% 237.5° 269.0% 2355% 25150 2080° 259.0

Molasess 3595 2690 3685 3315 3125 3060 3585 3040 2965 2195 1985% 1890° 2085° 1925% 234.0° 227.5® 2315%® 2340° 1975™ 2115

** Means within the same row with different superscripts differ (P<0.05).



7t #2578 %AW starch®} dextrin® 20g/h olAe £xoAE= ztoj7t ¢
A3 3] starch®t dextrin 4319 ¥AE Hu3Fon, Gross F(1988)%
starch®] &weo| Avl &9 glucose F5° 7Xe 4FL v $ viosidzn B
1&g, 28y B AFAAE starcht 28 glucose 7Y AT AL
20~80% S Aldstie A glucose FE W3l ALHA F3F& vjxx &
& Aoz Yeixted ol@ ofe A 2AF FrIEdA Y glucose o] § =
= insulin ¥% F7lol 9§ glucose &4 59 B3 A qFoz xg5d
% EZ insulin X W3l oA glucose FHTFAM FH Foe
glucose ¥4l o= A JFS LUS A2 AAR Y 3 glucagon ¥ ¥
3 NEFA Fx9 934 ZAE o] A4S A E + Utz Azdr.
gA starch FYF AAA glucose =< insulin 59 W37 gdd A
< starch FU2 BF glucose =9 JFS nXA RJeE ojde A1z
F(Larsen %, 1956; Huber %5, 1961; Wright 5, 1966; Little %, 1968; Coombe
¢} Smith, 1974)¢} X 3H . E¥ Siddons(1968)= BHFFE A E sucrase
o] gulFo]l ¢ Azxdvdzn dHed £ AFAM molasesse Fol o
8% glucose =7t 9F S ¥4 &YW RE molasesse] FAEo| sucrosel

7] dEe2 Atg €

13. (A" 12) @99 2UASE ISdstE @ v S As 2 ARHAA

i% %

7 AN R 43

B dFFAFE dz277t BHYT B vl 24 Jdegon 53
A2 179 27 Hl& foH o2 (P<0.05) et 53] A 179 ¥e A
< AEAR A8l o 2090 285 WE ARAAF At AF A3
2 gadn. dAFez Add dBGFA 2 Aole MANAFTAAN detgd A
T Aol A FAIY ZAFE HYed ot TS0 A FY dye
TRHASAE AFH lojMe AR Aol ol EAsn Yot AL
AT Yok AlRAHFl A2 BATF, 58 A 274 H& RA U
Bted ot Mg 379 EiAwez IHE JUAsI B FMAE Ex
AFsAE BA=z wetoe A4ztdd.

b
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Table 44. Growth performance of Hanwoo steers fed fattening feeds or feed

additives
Control Treatment 1  Treatment 2 Treatment 3

Initial body Wt. 593.2 5785 568.4 584.1
Final body Wt. 678.2 636.3 631.2 644.0
Daily gain 0.82 0.58° 0.66™ 0.78°
Feed intake

Formula feed 8.48° 794 8.85™ 8.15°

Rice straw 0.89° 0.85° 0.84™ 0.82°

*® Means within the same row with different superscripts differ (P<0.05).

4 =4 2 82 24
W AREE AP 379 A4 51652H dETFE RS e 7ol vle)
ez w4 vehd Fgel dfod A 17E q;}_;nw EEERY

Jeted olk AW7IZ B WEAR HAF Zao 7A¢ Ao By
fr), ojd ATE SASFE wAH A 37 11524 ETol vl

Table 45. Beef guality and yield traits of Hanwoo steers fed fattening feeds
or feed additives

Control T1 T2 T3
Quality traits
Marbling score 4.25 3.80 4.38 515
Meat color 400 4.09 3.82 4.00
Fat color 291 3.00 2.72 3.10
Firmness 1.42 152 1.45 1.30
Grade 1.28 1.34 1.28 1.15
Yield traits
Cold carcass wt. (kg) 409.09 388.18 384.36 392.40
Longissimus muscle area (cf)  81.00 7755 78.27 82.10
Back fat thickness(cm) 10.09 11.45 11.09 11.95
Yield index 67.73 67.06 67.30 67.49
Grade B B B B
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Had 10% Fx9 SFMPAERY dE Ao Yext AR dHF L
Wz A 377 A 1, 279 8 da: 24 JERAT SFRFE A
vl &3l Ao BE AP/ BEES 29

SA4lol Hunter L, a, b 3 Table oA JEbd v}l Zo] L gt A= 3
T7b el vl da & AFe] ey TAH R4S ey a
e diz237t e 370 v fFHez F}HP<0.05).

Table 46. Hunter value of longisimus dorsi of Hanwoo steers fed fattening
feeds or feed additives

Hunter value Control Tl T2 T3
L 37.54 36.32 3297 4037
a 25.61° 23.05" 21.42% 21.95°
b 10.19 9.26 9.01 9.76

*® Means within the same row with different superscripts differ (P<0.05).

o. 17]1¢] 38y =4

A9 UV R 3 (Table 47)2 M7 F9¥LS B F fided A
379 A% exEl T vls 2u9d §F e v Bdd w229 gFo)
£ HOoZA Table o 2WAYE A& AuFsq

A4t ¥ (Table 48)2 AEl7ztol A Aol7t iRyt urle Fv
d 334z JFavn ded Al A 37N gATRG It
Fold A¥L B = A

ol At 382l 7 $(Table 49) Cystein® Methionine®] <% hzF9 X
g 2, 379 sl BA YelEd(P<0.05) ol EzTe S54F 99l o
Egdd 7IE 2R AAREHT 2 9 opuxdt FFdME HIYFE Ao s
E 5 o
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Table 47. Proximate analysis of longisimus dorsi of Hanwoo steers fed
fattening feeds or feed additives

Items Control T1 T2 T3
Crude protein 19.33 19.34 19.08 18.84
Crude fat 15.00 1565 16.77 18.11
Crude ash 0.93 0.96 0.90 0.90

Moisture 63.22 64.44 64.41 63.15

Table 48. Fatty acid composition of longisimus dorsi of Hanwoo steers fed
fattening feeds or feed additives

Fatty acids Control T1 T2 T3
Mystric (Ciao) 291 3.07 2.68 2.64
Palmitic (Cieo) 29.81 29.82 29.64 2948
Palmitoreic (Cis1w?) 3.00 2.64 3.17 2.47
Stearic (Cigo) 1193 1151 12.01 11.49
Oleic (Cigaws) 49.94 50.93 49.99 51.87
Linoleic (Cigzwe) .77 1.47 1.90 1.47
Linolenic (Cigaws) 0.03 0.06 0.05 0.04
Gondoic (Cao1wo) 0.30 027 031 031
Dihomo-7-Linolenic (Cao.ws) 0.11 0.08 0.08 0.07
Arachidonic (Copawe) 0.17 0.16 0.16 0.14
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Table 49. Amino acid composition of longisimus dorsi of Hanwoo steers fed
fattening feeds or feed additives

Amino acids Control T1 T2 T3
Cystein 0.26" 0.24*° 0.23° 0.22°
Methionine 0.47° 0.44% 0.43° 0.41°
Aspartic acid 1.84 1.86 1.82 1.80
Threonine 091 092 0.90 0.90
Serine 0.78 0.79 0.76 0.76
Glutamic acid 3.14 3.15 3.09 3.07
Glycine 081 0.81 0.81 0.80
Alanine 1.11 1.11 1.10 1.10
Valine 0.88 0.88 0.87 0.88
Iso-Leucine 0.85 0.85 0.84 0.85
Leucine 1.67 1.66 1.62 163
Tyrosine 0.69 0.68 0.64 0.68
Phenylalanine 0.87 0.87 0.81 0.86
Lysine 1.79 1.75 1.63 1.73
Histidine 0.79 0.80 0.77 0.79
Arginine 1.14 1.14 113 1.12
Proline 0.41 0.79 0.78 0.78

* Means within the same row with different superscripts differ (P<0.05).
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g9 ALAFALY FAH B3 glME IGF-1¢ Vit C7F 47 £ &
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A gloixes deAxR e Fod FAYU] ALY AFEAY
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aHHoz FEIAT
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CUALES o= Az AT 75 4(P<0.09)2 YehdldH.

w3 propionate FUol A glucoses} insulin =9 Pl IF S
ZAt8ed w9 propionate £ ¥ insulin ¥EE 1.5M FYTFAA dix
TFo "l& fedez F/HP<0.05IA2Y serum glucose FxolE WUt
Ut

T 494 @58E FYol A glucosest insulin Fx= vAE 9FS
dol® A3 glicose FYUTANAM o] serum insulin F=7F FAHoz2 F7t
(P<0.05) 39120 starcht £ molasess FYTANAE 8F dAIEZd F9
2l 4 vAA ¢ Ao YEh molasess®E 2F A9 o] &4o] o] ¢
2o Aoz Yeytrh

A% o2 serum NEFA(P<0.05)¢} insulin ¥=(P<0.09)7t WAz &
do] e Aoz YEigon wEFHUZ FUE propionatest 2FdA F5d
glucose?t A% insulin £¥]E RT3 Aoz vt wZfA 93q &
5 AgdA BdHEAY fAfgoEZN §FdFo] o= AR JEE Ao
oy, Iuxdel F3=E A71 vl$27]9 propionated H7F Fojut
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A 4FE 7E Aoz Agdn.
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Hq 3 F Sy JYE o828 B HIINA
AL Il AY 20k

A14d X &

Aol dig AuilEe] FHFH A5 Frle ddF o2 AAW |F(lean
meat)9] AL 87 A HYPon, 2F¢ 71 AAFAA = lean meatl] HE
AT g dFHE T2 stvh 2 2 T2 AW AW FHo did 7]
Z 439 4 lean meatS AT 5 Jde W I V€S FHEA HUG

olE MAFIA ol&HI Yt V& AUNE FTE F SAY 715 (meat
animal)ol Al X W&dFS Z2A77] A48 DY A A AR BFE 5+ 3
. AAE, $FHQ wgold, EXAE, AMY B2 FHdAY AxolH, AR
E, Ad71&€E o83 Wyolt. olF HFAHYU §FHo AE lean meat] A
Abe '}}D‘»ﬂ Z‘l%ﬂ% l-—?'- NG Aoy, FE G FFMFA o3
tAE A9 Fitel itk duvsd AWl UF kS A
d F gley, %éc‘ﬂ: 2318 HAAQA dFE v|A7]
g Folvt T3, FHA WEA A B FHAAMY AE HA A8 FFH, F
7 83 5 W7 #@ol lean meat S AT EHA G 7IES ARG
A2 Fo}, AR oz HY 7)1 o8 WHORA, HIH A L ALA
o st AT A o] AE3E Hu glon, gdor FIAY JheAHE A
Hololt}, o] XRoliAe Alxe diiEE SAL 7159 A AYSH
mechanism< 22}8l31, I mechanisme U HHoz A HFoz HIZE
AEstn ey, 718 dEAHA A83 AdHe A T2 E(Somatotropin ;
Growth hormone)¥ Zolt}t. ol& A mechanismol] g o]&84 A MFE
A A2 A2 7)E(recombinant DNA technology)eldts dd 7l€& HE
g Al#olch. @EA7A FtFe FHA AxdE 4 ZE2EEE AMHEE AAE R
A, Rae 3o Frstz, HAY Bl&Se] AP FAHE] Ford Ert ofy
g, =A9 Ao Zaddxn R Hi YK Chung T, 1985 Etherton 7,

o
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1987, Boyd %, 1987; Campbell 5, 1989; Mclaren %, 1990). 2&} olg s a3}
€ /I A% 5289 AS 715 AW 2FEAY AA 8 =] oA = A
£53 glew, EC 27HES A% I228 A4 A4as dA9 4=
st Aoz £9& AL Yot 2F Ad 2 dRd =3 B tE
of digt 44 SEE AHRE FHIIR HFRA} ol E =4o] ALHT Urh
olgigt AY S289 ALgd] st 2uAREe B ARFI BoE s}
71 3t AAE o] ‘WHEHA BFo] o3 Jean meatE MAstE 71Eol
th o] WHe AWAE 98 AN (plasma membrane)o] it FHE o] &3t A
FAELE GAANALEZAN, AYAE 79 AW FH 75 & AAGGE o&9
o olE{d WL AAHoR ofF] AFTDARA, AAHL AFE A= 9
T 239 AL, VtSdA AdHe BE7H4 Awe] A7 534 R 2394
I g oA L Y FASE vhAIAAGA dA Harle] HF A6di
AN e E714 xye] HLog ALEHA Esa HrHAY 7e A
d8oz oj g ol gk A4 Ayt @eiEle 2AE 2dsn Yk
£3] 359 S, A4 249 Z8E A% 59 4L 2 S ikl 93
AAT FA9 AE3 Boz FRAMNZ YR unisty $F SFATHE
A=d FXE viAstd HAlstR Jod, #d A3y Yo 399
TEE AAS A Jle AEe A8ty =¥t oy ofF Bt 4%

]
HE A TFS AL AF §99 v SrIEc] Yo A doy, &
FOEEA EG I35 AN A FET d4A BAde] HA g d4o
123

AAA G didoz ¢ & 2FF AN Jled AAdd ol B
Zlelgelny. 23y, ¥9+E AA-Z7] vl§AEd Z¢ §ES A9s] FAHY
FFAME 2318 AAR AT 4FEY Ast £ Frusor A AT £
7ty Ao FFoez e 28y HAASRETG £ FEFRPL 2
o A, 285 A4S §8 5 A AAY FIE A v A

A-271 Bl& 71ee] BEF of&A E7HY AEe FAE JAANE +
Zlesl /de] Basith 53 A 49 T 7I¥E o8¢ B/MAY F
Ae 59 A 34Y A dEo *8 438 Jled A4S AN
< EE 5349 9 &= 7teE Ao

g2, 2 d7E @4 AA 59 Z7EEA 2948 A9d EHY A
Aol A3 AN AT By 7|YPe AL AAHAG
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A 24 As 2 By

1. 89 AYAE 4939 gude] 54 24

7t 399 AYAE 9 oy 2HozHe 9432 auAd 2

Belsham 5(1980)% Vasilatos 5(1983)¢] W o2 39 AMAZZRE
¥ A gud g g

AUz AT EFFAAN =" 59 HFALE 37°CY Krebs
Ringer Bicarbonate (KRB) bufferod] AXAlHA AJA=Z eutsiach #(100)
gram®] A #x3 & AAI} & collagenase(7.5mg/g)E 73 KRB Buffer2
37CeA 7 A T et WS A FH(digestion) AlFow, A35}7A o]
E4Y ¥ nylon membrane (pore size: 250 Im)2 £33t ¥ H(filtering)std &2
AEA Fe 2AES AAsAT

Nylon membraneg %3 EA-L2 FEnFoA BFsid ANwAx=
83l e, o]5g 37°C water bathollA] 527k @x1goz M, oju] xugl=}
£ OF FdF3tn e A5 XA E(mature adiposyte)d] A& # ol 2wk
dAE FFstA & W% AW E(immature adipocyte)?] &0 EE s}
Att.

Mature adipocytex= 7|38t 2.8, immature adipocyte:™ lysing medium
(25 mM ATP, 25 mM MgCl,, 0.1 mM CaCl,, 1 mM KHCO3;, 20 mM Tris)2.
2 AXRE AAE g AZTHEE(A2] FF9 cell organelle £33 Azt
(membrane fraction) ¥E o2 EIsdd. 49 Z& 80 pl sucrose

extraction mediumo] €3 ¥ I F 800 WE Percoll gradiento] ZAAHA)

Zd % 10000xgolA 158 &< 94 & 3 ¥, 98 A %(plasma membrane)
FELHS AHAT. Ao 4y A LS NaCl-based mediumo 2 33 A ¥ &
g 99l FEE 73

A, 2, v A% 4y A9 dwd e Lo 5(1976)9 e g R st
At

AAEYG e zHE dFAY0) LALE dHAES v 98
o, 28 g9oA 7ZHLiver), 43 (Heart), 413 (Kidney), ®l#(Spleen) 23S
S AAsY, e =7& 7tz AE & F, polytroned AHgstY HURE
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(maximum strength)ell Al 25% %<} homogenation3} & th. 2,000x gol A 1583k
AR & F LolA pelletS 3ml =9 ST bufferdl =9 b8 A&d A%
Axziy 9329 29y v} FUY3A Percoll gardient® o83t 2z} =
g 9FALS Rsigon, oA o dojd LFAY dHwEs
NaCl-based medium®.2 33 ‘A& % ©+¥ Bradford ¥J 22 bovine serum
albuming standard(BSA)E ¥ 2 ¥ & =3 ch

v, 39 AYAY 94949 Sojdugde 84

AGH L EolHoz &zt A vnds BAst7] A A%
AEZ oo 9ol dgollA A€ 478 =3 (Liver, Heart, Kidney, Spleen)E¢] €
A 2t-g SDS- polyacrylamide gel elctrophoresis(tPAGE)$} 2-D electrophoresis
srach.

Separation gel(12%)3 stacking gel(3%)<& 77} 40mé 30% acrylamide/
N,N’- methylenbisacrylamide, 2.5m¢ 1.5M Tris-HCl, pH 88, 3.4mn{ ddH.O, 100
o 10% SDS, 50pf 10% ammonium persulfate, 5 N, N, N’, N'-
tetramethylenediamine$} 1mé 30% acrylamide/N,N’-methylenbisacrylamide, 1.25
m¢ 1M Tris-HCI(pH 6.8), 7.65m¢ ddH.O, 10048 10% SDS, 5044 10% ammonium
persulfate, 104 TEMEDZ e, 93z m A (10ug)E 4X sample
dilution buffer (2% SDS, 5% £ -mercaptoethanol, 625mM Tris, 0.001%
bromo-phenol blue, 10% glyceroDol 34 A}zl & 90~100Te <= £l 2~3
B4 B89 4 A2, A%, A, 3%, 25, 2 ) 9 didEs 72
< F(10ug) -2 loading 3ty 100VelA 9087 Arl1g%s AT A7|gdEo] £
Y ogel & 3 FE Coomassie blue R-25022 gGAasgxn, vdx & F&
western immunoblotting®l AH&3F 4t}

2-D electrophoresiss 3 7§¢] sampled] ©i#l Isoelctric focusing(IEF)3%
SDS-PAGES d43 ez £33t IAde O'Farrel o] o3 +3h=H Ao
[EFE 93t A&d¥ pH-gradient ampholine® ¥ £%o]u, pH range’}t
35-10 1A F 5-7 ¢1 AL Sigma Chemical Co. BEHE FYUstd] A3
Lower buffer$} upper buffer2+ 10 mM H3POs ¢ 20 mM NaOHE Z Z At
£39 k. Gel runningS 500Vl A 108, 750Vl A 4417 F¢F 38t
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t}. Avidin-Biotin couplingS ©] 8% ¢ AYAMYE YA dfdq
3
B Ao /b BRAY AEAAA A =29 4¥49s ¥ 7
ZAEs9 48AY 22 YL Percoll-gradient o] &3] ojFojxn Y&
, B o] e 539 ¢¥32Y(plasma membrane) & L F YT
o] g disle xBY FFH HYPH 2AE 1A ‘Avidin-Biotin
coupling’ 4¥& 83} o] 4¥9 713 WFUFS Ax dFA G
EA5y AX R x=&Ho JE IHA S biotin® 2 label & THg, AXE
detergent(Y A 02 Triton X-1008 AHE)E %< ¥, avidin-Sepharose column
£ o83t YF9] affinity chromatography W oz Ax9 guidg R
= Wyoltt
$H9-2] AWZAE collagenaseE X 8ldtd E2 € adipocyte®} sulfo-NHS-
biotin(0.5 mg/ml; Pierce Chemical Co)& A&dA 30 B =MIe F, 1%
Triton X-100 & AH&3t9 adipocyte® 833t vt. Sepharose beadsel & 2
A2 avidin(GIBCO, BRL) columng TER, ©] columno] £31€ adipocyted
£#2 RUlE biotin®. 2 label® @9 AT columnd] 2T ZHeoldh. Avidin-biotin
A3S 6 M Guadinine-HCIo] &3] f9A B35, columng &34 LA A
&§& SDS-PAGE #2324 adipocyte 94829 a¥d e F(pattern) S TFEE
F AR

fr &

. 9 AGAE 99d} Sojd WA ojujxd A ¥4
AolA AF8 48 FHE 539 adipocyte So] A2 MAE 55 KD
gulde] #ste § ¢ AEYE dFE HuAE, o] @A olnxt MY
FAo]l AYPE/[Y. wElA, B AP E 2-D electrophoreis gel o)A 55
KD 993 & gel eluter (Hoefer)& o] 83t £ AFAsa, ©o]& olv]xit A
g 4 dgol AHg3idrh
Gel elution® 100 Volts(1.5 mA)al A 5A1 F3stHon, £ HAE 5
KD 9d¥3d& SDS-PAGE 48% %39 2 £:E(wity) € &< & ¥, olvlx=
A AE ML lowa FHUYS B4 AEE A7Ld o8

- 120 ~



2. %4 AYAL 9Y3% 9o P A AY
7 ARAE 9925 wgde 2
#9 AYAE 9% gL A&w 19 7 Fo) PEH FIH Py

o2 R

U dgeziyg A A

H%# %2 DY (Corriedale, 60kg)®) A3k 3 F (S AREFH FF A
)]l #92REH 229 AYAL 9949 vuse WAEE AAS 99
4Fe 2% 30 Agasd, 14 3FE & APAL 43L% 99H(250

pe/1me)3 Freund’s incomplete adjuvant 1,750 2] Freund’'s complete
adjuvant 25008 EFE HETHE 74 P 1md FFHA 12 FF F, 3
F Ao 2 2x¢ 33 HF S s, 2ae 33 AT e AGAE 4¥d
S A (125ug/1ml)o) Freund's incomplete adjuvantt 2mé2 7t B HE
stk 12 B3 F 37l H(non-immunized serum), vFA = WAHFo] B
F(immunized serum), 109, 12%, 14¥4Ad 247} W] AWz Y o
< AMAFNAH(Fig. 1). S4E A4 1A BAAA S2AIZ F, 3500rpm
A 108 AR 3t EAHES BT uE, A3V A7A -80TAHA 3
TET o

ot. ELISAd] &g &89 47t 54 2 =R 504 FQ

Flint 5(1986)¢] Wy o2 ELISA(enzyme-linked immunosorbent assay)
g o] g3 HIoZRH AT ALAE ¥ A s FA ] A Htiters)E
ZA3AY. 4 ZVN2EYE F£3% 9¥32AY dWFAES tris-buffered saline
(TBS: 50mM Tris, 154mM NaCl, pH 7.2)9] 34 A171 2, 96-well platei
well & 100x£(10¢g) loading 3t tH(Fig. 2). Cold chamber(4T) WeoilA
overnight© 2 plated] @#¥ &g binding Al ¥, TTBS(TBS+0.1% Tween 20)
2 33 washing 3%t} Primary antibody®A4, non-immunized serum3}
immunized serum& Z+Z 1:3,000, 1:9,000, 1:27,000, ¥ 1:81,000812 3] 3}
wello]l coating ¥ YAz A2ojA 2AIZt incubation ¥, TTBSZ 33
washing 39 t. Secondary antibody®A], anti-sheep immunoglobulin G-
alkaline phosphatase conjugate(Sigma Chemical, San Diego, USA)E A}&3} %
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o} 429X secondary antibody$} 2413t incubation ¥, TTBSZ 33 washing
3t ok

Bkg-o] £y 2zt wellell alkaline phosphatase substrate buffer(49mM
Glycine, 04mM ZnCl;, 1.0mM MgCl;, pH 95)°9 4-Nitro-phenyl phosphate
(4-NP; Sigma Chemical, San Diego, USA)E #7} & substrate bufferg® welld
2508 H7F & 3, 429 A FMANZG. H¥o] HH 05M NaOHZE
Wg-& FA A7 %, microplate reader2 405molA FF % AL Ut

Fig. 1. A demonstraton of blood collection from cannulated sheep in jugular

vein.
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1 2 3 4 5 6 7 8 g 10 11 12
A K M ATJTKIM A A
A blank
3k | 3k | 3k | 3k | 3k | 3k 3k | 3k
8 A K| M| A K| M blank Al A
9k | 9k | 9k | 9k | 9k | 9k gk | 9k | Anti-Serum
A K M ‘A K M- A A Treat
C . blank
27k | 27k | 27k | 27k | 27k | 27k 27k | 27k
A KM} A] K| M A A
D b b i blank
81k | 81k | 81k | 81k | 81k.| 8tk 81k | 81k
£ H L S | 'H L |8 A A
3k | 3k | 3k | 3k | 3k | 3k 3k | 3k
H L S H | L [ A A
F : \ Normal
ok | 9k | o9k | ok | 9k | ok gk | 9k Serum
G H L S H L S A A
o7k | 27k | 27k | 27k | 27k | 27K o7k | 27k | Treat
H H L S H L ) A A
81k | 81k | 81k | 81k | 81k | 81k 81k | 81k

Fig. 2. ELISA plate design to determine titers and cross reactivity of antisera
raised in sheep against adipocyte plasma membrane proteins isolated

from Hanwoo{Korean Cattle)

2}. Immunoblotting

SDS-PAGEZ #3213 9339 d9adELE Mini Trans-Blot Electro-
phoretic Transfer Cell(25mM Tris-HCI, pH 8.3, 1.4% glycine, 20% methanol)&
o] &3} 4C, 110VZ 902 ¢} nitrocellulose membrane 2.2 electrotransfer Al %
t}. Transfer7t 2 nitrocellulose membrane A X & plastic bagel 2] 4T
A BFEA.

Western immunoblotting-®, nitrocellulose membranes F#F Tl 108 H &=
Al 48, TBS-Tween(50mM Tris-HCl, pH 7.4, 154mM NaCl, 0.1% Tween
20002 1087 23] washing ¥, 5% skim milk/TBS-Tweeno.2 204 1A
7+ AR AP L 2ZA non-specific bindingS AgA T 1% membraned] 5
A o] e BEe] FAHE 1% skim milkell 1:50008) 343t 241 4
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294 binding A Z ™. Primary antibody$}¢] bindingel &Y ¥ membraneg
TBS- Tween&Ho 2 22t washing 3 ¥, anti-sheep immunoglobulin G-
alkaline phosphatase conjugate (Sigma Chemical, San Diego, USA)E 1% skim
milkel 1:10,00022 3]43l9 binding AZth. Secondary antibody ¢l binding
¥, membrane€ 33 TBS- Tween2 2 washingdl Q. Washing ¥, 6644
Nitroblue tetrazolium(NBT; Sigma Chemical, San Diego, USA)3 33u¢
5-Bromo-4-chloro-3-indoyl-phosphate(BCIP; Sigma Chemical, San Diego,
USA)E &% 10m¢ alkaline phosphatase substrate £ <9(100mM Tris-HCI,
5mM MgCly, 100mM NaCl, pH 95)& nitrocellulose membraneol] 3 7}3te] oA
gE Al ¥3o] Bd F, SHFE AHIA S FAAAL.

v}, Immunohistochemistry

g9 AWEAES 10% neutral buffer formalin(30mM NaH:POq - Ho0,
54.6mM NaHPOs, 37~40% formalin)el]l go©] 24A]|7+5<t cold chambero] A 14
AR 188 ALxAE 32+ E8 o838 124 AE washing ¥, 70%
— 80% — 90% — 100% alcoholdll Zt 1A HXAFIHA €58 s &
FHAo]l g F, xylene £ 12174 23] F< ¥ F paraffin® xylene
of 1'l12 419 &) 1A Yo FJot =F L paraffin 1, paraffin 2, paraffin
39 3dAle Zzt 1A PolE o 2R paraffin FFAAFL ANER @ F,
stainless moldell embedding 3}$1t}.

Embeddingd ZA& 3} paraffing 4204 12417 o4 AHs 24 2nE
g, 4Co RBAATL. A cuttinge I8 =L OG5S T, 10m=
cutting &t Cutting @ ZFAHE E7171 9l& slide glass 91l mounting &
ohg, A20A 24A17 o] AEAFATY AWz o] mounting HYE slide
glassE xylened] 5%t ¥& H, 100% — 90% — 70% alcoholdl Z+Z} 584
Yol TR, I Fole B Yol slide glass7}t vl2X =2 3 FQu}. Y-
A S 3l AWxAE 30837 5% skim milk/TBSE non-specific binding
& %ol & &, Sprague-Dawley &8F ALAE g2 dilldo) g AY
9] antiserum-& primary antibody® TBSE9%d] 1:1002.2 3lAste 14750t
WHSAIAT. wg o] Bd F A FHE El¢E 7R g1 PBSY 583 3
3] AX A A}, ImmunohistochemistryE $13¥ secondary antibody2%E 1:5002.2
8] A gt anti- sheep immunoglobulin G- FITC(Sigma Chemical Co., San Deigo,
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USA)E o] &3t%¥ 25, secondary antibody$}e] #kgo] By % 50% glycerol2
mounting 3] FFHr|Foz BFsm AW BYL Y

3. &% AYAX] T FA AESY 8% NYln vitro)

7b A AAEe] wj g

EEFAN =49 47 siAEE 33 F HE FA LS AF
§F 42C=2 H&¥ HBSSY m#ste] dgdz gt & (1AL AgAEE
et

AH AL 24T A HAGdFdd A& T, =AU A¥=zF, ¥H
& AASR ZA AAEF g, 04% Collagenase(type )9t BSAE ¥ 3§
M199F oA 37T, 60-90% < digestion A1 &, 250im nylon meshE o] £3)
Afsto =M vzt @ AYxAFG gdolsle d# & AASAUL e &
A9 mature adipocyte® FH3te FF AWERZFHS AAT F, 2000rpmelA
583 9AE 8 immature A A E B Fx o] & MIZ 33] A3 3o
2 A T Al E(preadipocyte) & X8 AEFE dUTH

HaemocytometerZ °©] &3t A ¥ 48 Z4¢ & 2 x 10°cells/cm’®y BT
2 96-well plate] Y] seeding3lil 20% FBS, 100U/ml! penicillin, 100zg/ml
streptomycin® X33 MI1990l A wjFatich.

AL 37C, 5% CO:E 31 #jx= 24N 2FB o2 mastgo}.

. @39 A

1) I3 A= design
ZA A E 9% designe Table 13} 7t}

2) 24 A%
oAl £E 96-well plated] seeding3dtil confluent £F Al ztzbe] =
A7 Fxo FAE 7 well T 50u¥ Y2 37CTAAM 308 Ex 1A B¢
incubationg 3ATh 30879 incubation®] EYH, 4z ¥ X9 complementE
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50 ¥ F, Y 2do2 tA 308 =& 143 incubationg AF Y. ol ¥
A F9 A whgo] dojd 96-well plateE 3,000rpm, 1023 4204 94 B
gt FE G 100 E H3ATh ol FFH o] Aol AF oA YA E7}
sag 4 Heotdr] 93 LDH Assay® MTT AssayE A A5 o

Table 1. Experimental design for cytotoxicity of antisera against Hanwoo

adipocyte plasma membrane proteins

Treatments Subtreatment

Antisera concentration Undiluted
10X dilution
100X dilution

Complement concentration Without complement
10X dilution
100X dilution

Antisera status Liquid
Heat inactivated
Lyophilyzed

o 24 #% 2 3y

1) LDH Assay
A My F, 96-well plateZHE AT FFHS AZE Ywelldl &
73 93 4mg 3-[4,5-Dimethylthiazol- 2-yll-2,5-dihenyltetra-zolium bromide ;
Thiazolyl blueMTT), 8m¢ 02M Tris-HCI(pH 8.2), 2m¢ B -Nicotin-amide
adenine di-nucleotide(NAD), 20 Triton X-100, 25mg diaphorase ¥ 0.5mf
10mM lactate substrate’} ¥H¥ assay mixtureE 200xL¥ welld H7}gE F
595nMol X FJF=E S

‘2) MTT assay

MTT assayc dWid o2 AELE5HE 39T o Bo] A= assay
2, metabolic active celldl ¢l& <] Yellow Tetrazolium Salt MTT7} Purple
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Formazan Crystal® Cleavage=H & ¢ 2 ol &8 AX FA3 49 4H =4}
o AH83t= WHOZ LDH assaydt 92 &4 A Fdx o} A& AW
AXe] F& EHFoRA, 4oz gid AFAXY & dot d + Y+
Holt} _

Assay W8, B4, A<&% LDH assay®t 2] 9%-well platedld &4
-8 g ¥ mediag AAS}Z MZE media(without serum) 180xL¢t MTT
Aok 20uE 2+ welld) ¥ 37C, 5% CO: incubatore] 3-4 A1+ F< o
incubationd 1 t}. Incubation®] EWd well¥ media® 7Hed 25 AAS o,
1X PBS 200u£2 washing & ¥, 100% DMSO solution 2z} welld 20084
Hodd., EE welldl DMSOE %<& ¥, 22 35k 103)2 Vigorously
pipetting3t 3. 540nmel A OD#kE FA A

3) ¥HTA w3
F&¥ LDH assayE A& A AfAFoA ApgAxe AAH=S
dujgez AFsAt

4. F5 AFAX g FA AH F59 3T R Az VA= ¥

(in vivo)

7k in vivo AlE S A8 A9 gF 43
359 HgolA ded Yo, 3¢ AMAZEREH 2% 4¥49 &
WAL A FA 5 FAE dF YA Add FA = ELISAR 34
q7He FAs AR g H$HS AFE F, -70C YF2o 2asd
123

w4 AA @59 A% AHE
AF 6L Bo AT 167795 &5
o Ak, FAANYE A ToE, 2
AQ T, A AAALE AFE F A7) WA, B oW FFo2 A
J8ro] sistAl 48 Aoz dAdHE A& JEso WA
FFAES 2ARE TS IES AYE 9 Z2a3d ©g 3989

55 47 dz7 FAAT
77t fYsA A AEHE

X
oo
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oo, 71et AlS #EE F7F Y EdA
Fig. 3€ in vivo A8 M2 & Jed Aol

o #¥dY
F 659 A 58 dx=7 A FIFE UFrz AF 2074E-d ¥
H AgFe € 7oA BFAA AT T APAZ A FEHFE w3
T2 50md 2+ FAF sPen, 29 Fd FUE ez 9 ¢ FAE 3
Aok dz2TE 248 Q4TS L ez FASAG

2 =AF%E 2 3y

nAa 3
A AAANFEH 314 AR WP @dF 71F) 44 Ngd AFE 53
A=

2) 8% glucose ¥ triacylglycerol ¥4

A AANA, A JEr T4 dd, oFE E8A AA d¥Y A
3 o2 HE ¥F LS BEsty FW glucose B triacylglycero §F & &
A3ttt

Glucose¥= EMBIEL glucose test kit(4u]d F4 34} A&, 42)E o]
|3t 500nmoANAd FFEE &Asg o, triacyglyceroe EMBIEL triglyceride
test kit(Fuld FA 3, A&, §F)E o] &3 550nmolA FFEE EHFL
24 439t
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Antisera

Treatment(1st)
(2nd) BW BW BW Termination
1) ! ! ) ! !
20 21 22 23 24

Age (month)

Fig. 3. in vivo experimental design.

3) =4 54 £4
BF 240D 23T AFFEL, 62T AN GF =5F +
ot 12/ AF, ABAA FPP "t =F A5, 2T PF4AAA 24
AE $AA A, e FAY 571 10T 87t 8 AL A3 o, U
EATES QAT A7 A, AES 6F 250 diste] W F{H X
e FE FR8A
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A34d4d% 2 ng

1. @99 AYAX 92 o8 2doz2iyg 94839 a9Z29 &9

Zt 29 d¥Fde] SAsteE @¢¥Pe FEE Bradford B3 (Bio-Rad)$
Abgstd EA3stgen, 2 d3E otdle Table 29 2t

Table 2. Concentrations of plasma membrane protein obtained from adipose
tissue, kidney, heart, liver, and spleen

Plasma Membrane of Tissues Concentration of Protein® (mg/ml)
Adipose tissue 0.81
Kidney 2.13
Heart 11.46
Liver 7.94
Spleen 580

#¢] Table 2914 B uie} o], Wz dddve Exse dud
FEE 02 2N 82 o vf$ @3 ole dE 2FEHE €8 AW
279 A% 2 EAFAYYA ) 22 AHE YA AA homogenationd}
2] ¥3}31, collagenase digestion¥ dolz Ztzte] Az ie A9 G
& FE397] gEolth

oy, ol ¥ FEE AWAXd Holg g¥Aw dwAds HEdr] 9%
SDS-PAGE, 2-D electrophoresis A8 & F3sl7]d] dutyez 283 5=
o, %%’ Bo% Ao ultra-free(Millipore) systeme ©ol&3t9 ¥ =38
o ALgs4ch

2. @9 AYAE 494 S0 vuAe 24

2 Age AgAxe 934 % (plasma membrane)d] A& duidE )
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A AGAEg BojHoz EAsE dHI LS FAHIN AN FIHNA
o, 21 A%, A%, 9F 2359 98I 4 SDS-PAGES 2-D gel
elctrophoresisE F38t] B d &S FAs A

Fig. 4914 BXo], Zt =R &9 dgdvols 433 2L THY 99zl
ZAqsta glos, duld E¥ FA(pattern)S Z o] wetA 4y gE BX
E AUz Ytk SDS-PAGE® 2-D electrophoresis® Al heart, kidney, liver %
Ago 4349y 9l FFEL 9§ FAEH, BE 2Fd T8y OF
o2 &A= ‘house-keeping'dl HF3e dHUAEE B £ Atk Fig. 59
2-D electrophoresis A& A= SDS-PAGE AddA B} vlzyg A& @9
g9 d MEo] running HR7] WF ZF 220 GYIES FEH3HA vt
71e o @A%, adipocyte 229 9¥Aute & 24g9 d¥A%n g ¢
g 9lASS R Udde RHE ¢ F v EF, 2-D electrophoresis
AgolA Zzhe] oA ExpFo] vl d¥ A Eo] pl(iso-electric point) &
& gE2A JEdE AR E £ dEd, oY d4e gy s 144 F
Z7F vl wleEEA dREo] dEsts ot RS tEY] gz
CEARIRES

sle] ¥ AYSL £, adipocyte ZF AT EolstA EA)stye dH AT
80KD, 55KD, 45KD (Fig. 59 34t8) % 3709 adzes 4 dAAsigen,
55KD @] A& gel-elution B o2 Basle ol A9e EAs A

3. Avidin-Biotin coupling® °]| 8% 3¢ AWAXE 4y At diido] T4

Percoll-gradient o] o8] do}& adipocyte ¥F A3 biotin-avidin
affinity chromatography& ©}&3te] £2|3 dgd9 a9de SDS-poly-
acrylamide gel electrophoreis® £3lo] vjm B4 s

Fig. 6914 BoF & uie} o], F7Hx] WY E] o3 2eig dgITE9
S G v FAE RAE ¢ F Ao O, AP BAYeR ey
biotin~ avidin ¥l & dolx @dAe] Fxrt Bl Ao gel Aol &
WA band7t 43HA silver-staining HAth 3], 4o F AFA dFF vt}
Zo], AY=x3 adipocyted] SHoldt @i Z 159 55 KD 9HAGAREE &
Alghol biotin-avidin affinity column& 3t dojx djdd TgHE AE
A& 4 gtk
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2 4 gd) o]& % biotin-avidin affinity chromatography %€ Fujimoto et
al. (1992, J. Cell Biol. 119: 1507-1513)¢] & HA}s o} i)

" ABCDEF

KDa!

RS el

5

92 | iw

86

lane A’ molecular weight standards
lane B: plasma membrane of adipocyte
lane C: plasma membrane of heart
lane D: plasma membrane of kidney
lane E: plasma membrane of liver
lane F: plasma membrane of spieen

i (each lane, B to F, contains 5~10 ug
21 ' i of protein)

45

»

i

4

§. .
£

F]

31 e,

Fig. 4. SDS-PAGE analysis of plasma membrane fraction obained from
various tissues.
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Fig.5. Two-dimensional gel electrophoreses of plasma membrane fractions
obtained from various tissues (A: adipocytes, B: heart, C: kidney, D:
liver)
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lane A : molecular weight standard

lane B : adipocyte plasma membrane fraction
obtained by Percoll-gradient method

lane C : adipocyte plasma membrane fraction
obtained by Biotin-Avidin
chromatography

Fig. 6. SDS-PAGE analyses of plasma membrane proteins of adiposcyte

4. @9 AFHREd FolFon EAsGe 4FAY @A oivixid AY

4

Gel eluter& Al§3to 4 Aol ZAA 9HEF 2-D electrophoresis gelE
A EEg 55 KD 9849 ¢x (purity)E #3271 f8§A SDS-poly-
acrylamide gel electrophoresisdtd] ©W¥W A& silver-staining kit® GMSH T
(Fig 6). Gel elution #AA G Fx7t Ao @Hd band?t thih
FatAl AMEHUAT &% 55 KD A (FHEZ ZATHES U F AN
. 55 KD ©@¥#d w2 ool g /M FvEd & band7t Ve e,
o] A& gel elution HAHFL 556 KD @A dFEFo] £ AAdE A=
AzrEot.

e XUAE d¥dY Ho] dwWABGS kDa)el dig olmixAit MEE
N-terminal2 58 £ A= ofg Fig. 7% Zo
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(1) (2) (3) {4)
Aspartic acid - Threonine - Histidine - Lysine -

(5) (6) (7 (8)

Serine - Glutamic acid - Isoleucine - Alanine -

(9) {10 1 {12
Histidine - Arginine --Phenylalanine - Lysine - - -

Fig. 7. N-terminal 12 amino' acid sequences of adipocyte specific protein
isolated from Hanwoo adipocytes

9 obulxdt AEe 7H WMol o U oW WY AFAAE
Felat7] Slste] olE olvedt NYL GenBank® B3t} AME A thes
e 9ad A5yl Yos A%HE AT

Table, 3. Comparison of the amino acid sequences of the N-terminal region of
the 55 KD protein with the published sequences of albumin,
alloalbumin, and 70 kDaaobumin-like plycoprotein(GP70).

Protein Amino-terminal sequence
MK protein DTHASEI AHRFK (1-12)
bovine serum albumin DTHKSEI AHRFK (1-12)
human serum albumin DAHKSEVAHRFK (2-13)
human alloalbumin DAHKSEVAHRFK (25-36)
canine albumin EAYKSEI AHRFK (1-12)
GP70 EAHKSEI AHRFK (1-12)
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28y, bovine serum albumin®l ¥ polyclonal antibodyS °©]83t9 BSA
o B JdFAAM AYARE Ho] ddHolztn @#YF 55K w¥Ae
immunoblotting Z #}(Fig. 7), 55K @% &2 bovine serum albuminol} @& &
st Ad FYE-FA BHEE YA g A2 YEYY. odd Adg:
55K @¥do] serum albumin}= thE ojd 7]% & 713 @AY £x Jge
RAE AALg

5. &% AYAXE 94329 9 A AT FH9 9J} R AP LA

7b @49 47 L wAegA

HFOZHE AL 3F99 NIAE A G i FAo s}
€ ELISAZ £#3 A3 & Table 49 24},

kel 3x FALE AAIS F 109, 12¢, ¥ 1494 9L gHe 47
AS-1, AS-2, € AS-383 F9en, 81,0008 71 FAE HAHPx w3 7
A F AS =2 9 Y- 1S JEES ¢ F Add. 339 A
A A FEHFELS EF v 9718 Aoy OF 33 HAFA F 129
A(AS-2)9 FdH Y 9747t 7M1 &kt

Table 4. Titers of antisera raised in sheep against Hanwoo adipocyte plasma

membrane proteins

Sera Optical density at 405 nm
Dilution NS® AS-1? AS-2° AS-3°
1:3,000 330 924 1.09 1.011

1:9,000 315 712 721 663
1:27,000 324 456 510 467
1:81,000 337 377 404 380

YNon-immunized sera.

Y Antisera bled at 10 days after the third immunization.
3 Antisera bled at 12 days after the third immunization.
Y Antisera bled at 14 days after the third immunization.
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Fig. 8¢ 9717} 713 £& AS-28 30008 3AAle] EFEE 100%2 3
o ¥}lH QYA (non-immunized serum)#¢] AL AdH FFEZE e

NPe FPoz WAFAY FUHLS £ FU-FA B3 deiAch
AAT e gAY AL VEFERGE F2 BAFEA A
A% 4oz A77 Holgon, Flint 5(1986) 8A9 APAE AP

xy
)
N
tlo
2
o2
2
4}

2
N
>
oL
i)
i)
[\
X
s
lo
o
2
=
o
2
X
H1

2
X
il
A
o
o)
4

s
9N o0, Kestin $(1993) HA o ALAZ 98239 BRI B FA3}
o 2700082 ANMEANE 9tE AT 5+ Ax ®S 4rte FAE
ahgieh.
100
80
60

40

Relative absorbance(¢

20

0 & D
3 9 27 81
103 x Reciprocal of antisera dilution

—6— Non-immunized sera —@— Antisera

Fig. 8. Reactivity of non-immunized serum(NS) and antiserum (AS) against
adipocyte plasma membrane(APM) proteins isolated from Hanwoo as
detected by ELISA. The reactivity was expressed as percentage of
the maximum optical density of antisera bled at 12 days after the
third immunization (1:3,000). Optical density was determined at 405nm

using microplate reader.
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Ao g g AYe] AF A7 dFE HX(Wright 5, 1990)
¢t F(Futter 5, 1987)7 22 QAT EA ojfolzon, tFFES] AWAE
of tigt Aol AEL Nassar®t Hu(1991) 2213 Moloney 5(1998)0] @<k A
HAE i FAE ALT A7 ARojrh o]5L BYY AAE 4¥A
o duAdS FE3oq FudAC WEFAS AFH 102,000019] 34 wlgdME
H7tE A F de FAE 4dsdd.

Bl 2o APAE g8 A g Ao Mg g BuEs B Jd37)
Y39, £ d7dA AL 29 NWAX 34 oid FA= wSxF
oA 7] B2 E Nassar$} Hu(1991)9] A3 ZA3e}t Hl£d 2 4712 AYn

R

E}% dAE AgoeRE YHF Ao 2AFA L ZASYG ¥R
ELISAZ Zh, %, 4%, 4% d 2 g4 A0 e 4
A AL FER F 97 M ¥& AS-28 AHEEH-

T AGAE 4329 Ao A FA= AFAESG FolHoez ¢
Saten, 2 A3 FAE ALAE 9329 2o g Sejdez wkg
£ YErHA™HTable 5% Fig. 9).

Nassar9t Hu(1992)= W49 ALAX 4329 gdddd gt FA& 7t
Zo HET 4824y @A FE v g 2 ugde ettt o

Table 5. Cross-reactivity of antisera against adipocyte plasma membrane
proteins of Hanwoo with other tissues

Optical density at 405 nm

Tissue 1:3,000 1:9,000 1:27,000 1:81,000
Adipocyte 804 628 455 .366
Liver 325 .301 325 317
Spleen 369 316 325 305
Heart 305 300 312 298
Kidney 338 309 318 303
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Fig. 9. Cross-reactivity of antisera raised in sheep against Hanwoo adipocyte
plasma membrane(APM) proteins with adipocyte, heart, kidney, liver,
and spleen of Hanwoo. Relative reactivity was expressed as
percentage of the maximum optical density of antisera bled at 12 days
after the third immunization(1:3,000). Optical density was measured at

405nm using microplate reader.

1}, Immunoblotting

Immunoblotting &2 ZA &0l & g &7 3o zt Fridz B3
LAY AL 10ug¥ loadingdte] SDS-PAGEE A Al§ ¥ nitrocellulose
membrane®l transferdts] ¥-g& I PAZAH FLdF =AM SDS-PAGEE
AAg & Coomassie blue R-2500.2 GAso] uveld ©@¥d pattern? Fig.
107} 2t} Nitrocellulose membranel transferdl protein®l secondary antibody
2 anti-sheep IgG-peroxidase conjugateE A}83le] ¥F-2 A7l immunoblot 2 3}
+ Fig. 119] Yeh it
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kDa

160p
1050 |
5h |
50p
35

36»
25p

lane A! molecular weight standards,

lane B: plasma membrane of adipocyte,
lane C:! plasma membrane of heart,
lane D: plasma membrane of kidney,
lane E: molecular weight standards,
lane F: plasma membrane of liver,
lane G: plasma membrane of spleen

Fig 10. SDS-PAGE patterns of plasma membrane proteins isolated from
adipocyte, heart, kidney, liver, and spleen of Hanwoo. Proteins(10ug)
were separated on the 3% stacking gel and 12% separation gel for
90 minutes at 90~100V. The gel was stained with Coomassie blue
R-250.
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25p e

lane A' molecular weight standards,
lane B: plasma membrane of adipocyte,
lane C: plasma membrane of heart,
lane D: plasma membrane of kidney,
lane E: molecular weight standards,
lane F: plasma membrane of liver,
lane G plasma membrane of spleen

Fig. 11. Western immunoblotting of various Hanwoo tissue plasma membrane
proteins with antiserum raised in sheep against Hanwoo adipocyte
plasma membrane proteins. Equivalent amount(10xg) of membrane
proteins isolated from adipocyte, heart, kidney, liver, and spleen were
loaded at each lane. Anti-sheep immunoglobulin G-Alkaline
phosphatase conjugate(Sigma Chemical, San Diego, USA) was used
as a secondary antibody.
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HETE, o, 4, A%, £ &8 xF0 Hlstd AWPAE Folxdog wige Y
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}. Immunohistochemistry

APE @ AGAE] YA JFFHY E Ao HAFE wse
3249l anti~sheep immunoglobulin G-FITCE o]£3 Hd 83 gaygos
298 £ AU

Fig. 125 B9 34 d4& o834 FA/ AGAE g3 Edo 73A
A3t e A& BRAFE oz, udgdYs wmws] ¥ o, anti-sheep
immunoglobulin G- FITCZ EX€ A& 35 AIAE 9329 Fdd o}
F ZstA At Aok v dg¥ o] AEd AYAESN Yt gty ¥
Fe ld gFog HAYY & & Aotk

Fig. 113} 129 vehd upe} o] FFAH L APAE dg2u dadogt
AHoz 5ol wrg-g Yehioe], ELISAdA &8 Ao A 50|y Ay
DRk 3=

Nassar®t Hu(199DE® ¥ AEAE 98 2vo] g &9 g e
34, A% A R HETY 932 9y g ol 43te ELISAZ 238 2
I, AME gAE ALBAEY BolFoz FHLdTn sgoy, HA ur4
o UE FAES 0P, YT, o, A, 2%, 4%, R 289 493% gAY
immuno- blottingS AAl% Ad A= AUAE A9 g g So)
Hog FALsAtn drh(Kestin 5,1993). 012 Ao 27 Eojgde A4
ot 718 A7l AXL 43T S 249 Rold J|dste Roz A7
W, FF 3P AEst UM sAFH o & RRES HaE AUE BA
A FPoE olfHe AYAE A dde] A diFd FAE dF
7} 83t
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Fig. 12. Immunofluorescence staining of adipocytes with antiserum raised in
sheep against Hanwoo adipocyte plasma membrane proteins. Hanwoo
adipose tissues were incubated with non-immunized serum at
dilution of 1:100(A) and with antiserum at dilution of 1:100(B).
Anti-sheep immunoglobulin G-FITC was used as a secondary
antibody with dilution of 1:500.

6. &% AFAE] dd FAS] ME 54 ®B5AY(@n vitro)

b v 3 A8 AN vl

LDH assayt® AWAX7l #3€ of WZE5E= cytosolic enzyme LDH #&
Z74% Zoltth Fig. 13& vAgd Y3 A9 Aol 9438 confluentdt ¢
AYAEZRE LEHE cytosolic LDHY ¥& Yetdlz gt &9 ALAEY
AR2% I g FAS A A& PBSH H AgEHY S A3 A
Hlas @A3A B 9 cytosolic LDHY #&g Yz 2L &4 + ¢
tH(P<0l). o= B2 49 HMIUR &4 cytosolic LDHS H&=2 olr|x&
AXEA] FHOIHY TFHOZE AXEVL lysisHE AS Yed,

Y. ComplementZ} &9 &8 v 43

BAE WYAA BAE ABAE d¥A%e g FAsE Ao EHe
UYEhl?] S8 T288 98 935 RAoZ Fig 139 HdGAY Ao 9

- 143 -



@ %ztel LDH W& BAAl 840 & AYAxe H3z B & o
E3h, Complemente] #7171 #8839 AIZAHARIAE TYsA Z/AYL

Fig. 144 B F 3 3t} o]9} Zo], Complement:s WFoA Aarg ¢ x|t

AX A2 G dig Ao 8PS Y= 7] g% 8% g

31 9ee & 4 Utk

©}. Liquid$} lyophilized antisera®] A ¥ %4

5o AFAT diFd Yo AIXEAHL Aoz FAo AAF
A AHES A FA 9 g3 AE Aol £YPHY

FAE 56CollA 30€7 incubationA] )& & )¢ Heat inactivatione A7
A FRE W] HF ARE 100%E E3HS w, Heat Inactivation A7 &A=
93.89%°] MEE/4 EFHE JeE)AH(Fig. 15). o] 2 A Heat inactivation®. 2 ¢
A A7 7FAY complementd] 7)1%& FAAZAOZ QAs YR £53 4
¢ &#7t Heat inactivation Al7]1A @& ASHU &FH/l dog= Re
complement®= A|EXE5A4gd] FAddE AL YZFdn Yo}

. A9 7HdAYI} QXS A= 4
Fig. 169l 4= lyophilization 8 A& AP o] liquid A=)e] A
ARG MEFTd ¢ AYAEZRE WEs e LDH #Zastn e ved
%.  °l= lyophilization A7l FANAN  ammonium sulfate®] a7}
complementE& AAAAHY RoJA QAL XS & YL Aol

_144_



100

60 |

Relative LDH activity (9
i

fa

PBS NS AS
Treatment of serum

Fig. 13. Relative lactate dehydrogenase(LDH) activity released from confluent
Hanwoo adipocytes by antiserum treatment. Relative activity was
calculated as a percentage of the maximum optical density of
antiserum treated group. NS=Non-immunized serum, AS=Antiserum.
Means*SE(n=4). Values with different superscripts are
different(P<.01).

_145_



100
80 |
=
=
S 60
[
I
(]
-
2 4w |
s
[0}
[0
20
0

Treatment of serum

Fig. 14. Relative lactate dehydrogenase(LDH) activity released from confluent
Hanwoo adipocytes by treatment of antiserum with or without
complements. Relative activities were expressed as percentage of the
maximum optical density of antisera with complement treatment.
A=Antiserum with complement, B=Antiserum without complement.
Mean*SE(n=4). Values with different superscripts are different
(P<.01).
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100

Relative LDH activity (9

Treatment of serum

Fig. 15. Relative lactate dehydrogenase(LDH) activity released from confluent
Hanwoo adipocytes treated with either liquid or lyophilized antisera.
Relative activities were expressed as percentage of the maximum
optical density of liquid antisera. A=Liquid antisera, B=Lyophilized
antisera. Mean+ SE(n=4).
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Fig. 16. Relative lactate dehydrogenase(LDH) activity released from confluent
Hanwoo adipocytes treated with either innate or heat inactivated
antiserum. Relative activities were expressed as percentage of the
maximum optical density of innate antisera. A=Innate antiserum,
B=Heat inactivated antiserum. Mean=* SE(n=4).

v}, MTT assay

FFd &9 APAREd g g EA4E HAFE7] 98 LDH assay
o} g4 MTT assay®™ F38HADG. MTT assays I3 A Fox Ao} e
MEEY o8 =T tetrazolium salt MTT7} B2 formazan crystalE
Ed99E € o848 AoE Fig 179X+ vdyg Ey7 vl g8y
o Ao & 9o AWARXI FIHSG}A FLHASE MTT assayd] $3
o] FH3L UATHP<05). ol &% AWAE 939239 di¥do] disio WY
A AAE FASE §9o] AYAE o Fd 5440 U&E JYEAY.
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ul, P w3}

Fig. 182 F¥H & uiIdFA 35 A AR A 3, 3oz
vehde JEeE d3g BoFE 3o .

FEAS ANG ABARe ZFL, dEAE FH/ME AFEYH AgAxg
B#3E FF% £ dUen, complement?] HE]2 ¢ 1A Fol= A9 RE
i gFEA T AYAEZE dAES AFY F AAJG. 9, vARASLF S Ho)
g FF ALAEe F¢ 83 A AFde FeHgyoez & Wit Qigst,
complement?} A2 dF HAs & A + A

Flint 5(1986)2 AW A Xo] i3 Ao} AE=EAL complement 9 &3 o)
gu rusgo

60 |

Relative LDH activity (¢

30

Treatment of serum

Fig.! 17. Relative MTT activity measured in confluent Hanwoo adipocytes
treated - with either non-ifmmunized serum(NS) or antiserum(AS).
Relative activities were expressed as percentage of the maximum
optical density of NS treated group. Mean*SE(n=4). Values with
different superscripts are different(P<.05).

- 149 -



Non-Immunized Serum Antiserum

Pre-
treatment

Right

after

serum
treatment

Right
after
comple-
ment
treatment

Thirty
minutes
after
treatment

Fig. 18. Morphological changes of cultured Hanwoo adipocytes by antiserum
treatments.
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7. FFAGALA di@ FA7 AT '373‘ 2 Az VA= 9

(in vivo)

7t AXGES-9 AFEs

Fig. 19% & Algo] o] &8 dzx79 52}?“5‘?33'7‘ AA g FF WEE
el Zleg2A, gz E3dd FA9 AYgz 9% 5¥d $FES ey
A e Aoz Azrd

Aol AFe zolE vEld AL, A3 Az 2 WHEANE AFE
upg} Zol, B AT E AT AYSE T ddEdz, A AY o
Qe 7FAE T AH 45T F dqA7] "R, ke 2%‘1 Agoz g
AR ZHo] dAAHE AN &8 A HelFo w7 B Fol)

Flint 5(1986)% Nassar®} Hu(1992)= AL i FAE Z7 XA
g g FERAAN dAAY BT FAAz oY ABHAZFY F2t
Hetst o, 2~3Y 9 AAMEHR 5, 34 A2 A% FAFY A2
= oln B A¥-&(compensatory growth)o] ©rta & grh

v, 399 FF glucose 2 triacylglycerol 3% W3}
Table 6& 3¢ AA S FAE A2 F$ dd4Y glucosest FAAAL
(triacylglycerol) 22 ¥a & Yelhd Aol

Table 6. Changes in blood glucose and triacyglycero contents in Hanwoo

steers by antisera treatments

Age, month

Item 20
Pretreatment day 1 day 2

21 S22 23 24

Glucose Control 61145 52423 57465 5134 79+45 69+22 98+22
me/dé Treatment 5720  61+47 66+34 50+21 54+57 68+43 76172
Control 16£22  19%11 1337 7+23 12434 18+16 18%36

Triacylglycerol,

ng/d2 Treatment 2021  22+17 15%33 16+42 14+33 17452 24+58
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Fig. 19. Body weight changes in passively immunized Hanwoo steers with

antisera against adipocyte plasma membrane proteins.

FA Aee AAM T4 YWY glucose T Soldt Jge WA
¥e Aoz A4dng. gA, g4 A F AL 2-39 s AL dx
glucose #Fo| F7tetd e, oAz Ao Azt AA 9o Gy
glucose &%l B&FE vzt B vES 2oz A,

d YUl triacylglcerol FFAE A2 AHulz A% HEdE JFL Ue A
22 Yetso.

2 A7 oldd AaE, 9% ooz IAE MUY A, AWAE
7 G EEA FARG fEl, dAIEHHEA glucose metabolism™ #AY L&
o A3etA A F WUt JE& Aolgde didFde dold AoZ, Moloney %
(1998)= #F ALAE dg FIAHE HFAN F5HY ARL o, glucose}
triacylglycero @&} & W37t A e B} IR 3

. @59 AxY L =49 o353 54

AYAE P2 Ao g FAH At AAS Az HA
T 9% Table 89 vehd upot o
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Table 8. Effects of antisera against adipocyte plasma membrane proteins on

body composition and carcass characteristics of Hanwoo steers

Items Control Treatments p

Backfat thickness, mm 12.33+0.33" 10.67+0.88 0.15
longissimus muscle

area. o 74.33=0.88 76.00£1.53 0.40
Carcass weight, kg 32867+8.37 375.67+11.32 0.03"
Yield indes 66.901+0.16 67.33£0.33 0.31
Marbling degree 400+1.11 467+1.03 0.69
Marbling degree grade 1.33+0.33 1.33%£0.33 1.00
Meat color 467%0.33 467+0.33 1.00
Fat color 2.00£0.00 2.33%£0.33 0.37
Carcass, % 63.60+1.20 61.37+£1.20 0.26
Bone, % 9.89+0.50 9.48+0.28 0.52
Fat, % 24.16+1.21 27.14%+0.92 0.12
Connective tissue, % 0.10+0.03 0.09£0.02 0.93
Moisture, % 65.02+1.74 67.59+2.66 0.46
Crude protein, % 20.791+0.45 21.31+1.04 0.67
Crude fat, % 13.68£2.09 10.66+3.66 0.51
"Mean+ SE

FAE FAG & AAL BF, F989S Aded AL FAZ A
8 oo (Fig. 20 Fx), wixg 32 @Ayt WAL=} F7tst
2 Jeist 53] o] AAE Asd vt 2o
o2 diEe AESE FAAMETFZ XA E Ag Aesddd v
= Adolth(Fig. 21 &X). F3, A ARAY F AWstTZo] FAAHe F7 ha
<]

2dd 2 GA olgjg wiF o2 HAEE = Jdon, ol FUdT A A
g 5% Zf AA FFo] A o' + Y& AoE #IHG

Flint 5(1998)2 33 AgAlxo] g FAE WI2LZHE Aibsta, of
A7} vl ¥k Zucker ratoll A 40%9 AtE AFHF A4S ATy Bugon,
Aut Wistar rat] ¢ AFol 40% #Ascn Buslgot. E35] o] HiE X
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WAE 9329 Sudd dig FA ] FEAH0] BBFEAN ALY ExZ
o #F&oh ¥4 & A flolx olYF AA 6-7THE FAdue AL E
& AT E=F Kestine 5(1993)2 HA AgAlzd] g FIHL A
TRAAE A, TALE 30%, 7 F99 LS 5% A= FaAAGR
%27, Nassarst Hu(199D)= ©F ATAXC die FFHE AYo 559
AN 23, FARFAT 24%, AFAPo] 46% FLdHa s

Jg sk Sy gE oM

Control Antisera treated

Fig. 20. Photograph showing reduced backfat thickness in passively

immunized antisera against adipocyte plasma membrane proteins
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Control Antisera treated

Fig. 21. Photograph showing whole carcass of Hanwoo used in the

experiment.
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