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Effect of rGH on Body Growth and Udder Development
on Korean Native Heifers
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SUMMARY

This experiment was carried out with 12 Korean native heifers(8~12month old, body weight,
160~240kg) raised at a farm of Chang-Soo Livestock Cooperatives to evaluate the effects of
rGH{(recombinant growth hormone) on serum concentrations of growth hormone, estrogen, and
IGF-1, weight gain, teat volume gain and processing enzyme activity of IGF-I, binding protein [
at 28 day intervals. Animals used were injected with 250mg rGH at 14 day intervals from
December to February in 1994. The significant difference was found in the group of treatment on
the 4th week in the endogenous GH(p<.01) and 8th week in estrogen and IGF-1(p<.05) after
injection of rGH in Korean native heifers, There were significant differences between control
group and treatment group in weight and teat volume on 8th week after treatment(p<.05).
Processing enzyme activity before injection of rGH were low. However, heifers injected with
250mg of rGH showed that processing enzyme activity of IGF binding protein was highly
increased throughout the experiment.

Present results suggest that injection of exogenous rGH to heifers can increase the growth
performance and udder development of Korean native heifers by the endogenous hormonal
changes.
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A3 gleH(Bauman %, 1985). ol#ldt A7 A=
9ol Hgst7] A 2 AFHAA F9-Folx e
A4 2 SA9) BEE 328 58 ZANS A7 es-
trogen® =& Holsteingol H]3le] =4 eIt ory,
GHE=E 47% BAx 9A el o8 d9Es
AR gy hdobAlel estrogens FoIA FAF
2 FFEFo] fHoR Frtsle] MAPE A&
+ 9lglct, @8 Tucker(1987)9l 2j3td 42wy}
E 3+ estrogen¥} A 22 (growth hormone) ¢
HE2go 93] dojdttar ¥ 3l v 9132, Davis
5(1987) 2 HAZEE FoAlol| o3k FLHERE T7H
A IGF-10] S7Hths W& Rastqlct, uhe
A B dPoME 204 GH 495 Ea &5 4%
o}=]2] &3 GH(growth hormon), IGF (insulin-
like growth factor) Z18] i estrogen®] &% H3}=
ZASIAL E o] A3 F 2ol TS GFopR] ] FA
2 FFEH vl TS o FH ASAEE

ol B8 FE ARE AwmA AN
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2 28 Fr5Y w3 AT 8~ 12704,
HZ-& 160~240kg M) w32t g4 129k2] & M
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o] wix)3te] 19949 129 7€ 19959 29274 270
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2. rGH %0f % R585 &%

rGHE 149 7H8 o 2 LG Bio-Techol| A AArE &
Bustin® %% 250mg# Aol FAlehe W e o
At aTe 2o Fo) 42d Jasr2 Hels
Qok. WA, A% 22T FEEH SPS A
Nl g 289 7HAL = 28], WA 350] AH Kol
o AAE 24 F gaw 2L TS gt 4
NI

G587 = (teat diameter /2)2X = X 520}

3. YN % S2E FY

1) A=

9] FEHE F3led EHE 10ml AHF F 3,
000rpmell A 15837, dAg d4Eedstd E3E <&
o] =70 WERH AT

2) TER9| 24

Growth hormoned RADIMARY] A4 rGH
kitZ, Insulin-like growth hormone2 Euro-Diag-
nostia, estrogen BiomedicalsA}e] AFIE- kitE
o] g-ste] B35,

4. IGF binding protein(IGFBP)9| &3

1) Al22| Hx{a|

819.9] &% IGF binding protein(IGFBP)2 &
HE] IGF-1& 2835171 A% "A 2R EHE Sep-
Pak Cys cartridge{Waters, MA, USA)S AR&-3}
o AT AlF 0.2miol 1.3mle] 1% trifluor-
acetic acid(TFA, Sigma, MO, USA)E H7}std
1027 FAAIA free form# bound formE ¥a]A|
7l ohg, 4mle] 100% acetonitrile®} 0.1% TFA
dmlg g4 3}x7] Sep-Pak Cys cartridgeo] A5 E
7V8ta oAl 4mle) 0.1% acetonitrile®2 Aoy},
Cartridged] %% IGF-12 3ml9) 100% acetonit-
rile#} 0.1% TFA &% o 2 g&3}o Speed-vaccon-
centrator(Savant, NY, USA)E o]&sted XA
At

2) IGF-19] tracer H|X

Chroramin-T method& <zt WEAIZ] Wyo =
] 0.2M sodium phosphate buffer(pH 7.4) 1049
thIGF-1 1.4& #7135 ¥ Slodin( Amersham, Bur-
kingham shire, England) 1mCi& YolA 414:3]
pipettingdt & cellulose CF-11(Bio-Rad, CA,
USA) column& washing at3th. =1 % 12% bov-
ine serum albumin(BSA) buffer2 columng i#H
A)A fraction collector& ©|-&3}4d tubed 20 drops
S wrolx ¥-counter(Packard, ILL, USA)& &3
ot T2 A A0l 23 rhIGF-1 tracerd
o3E A7) Y3t Ztzt 249 APEe] 82



£8-E 3%10° cpme] HEE EF3le —70TCl W
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3) siAloi &Y (Radioimmunoassy, RIA)

RIA buffer2 0.02M NaH,PO,, 0.15M NaCl, 0.
1% sodium azide, 0.5% bovine serum albumin ¥
0.02M sodium phosphate buffer&9-& A3l
th A st 22 AIBE 10049 RIA 458
Aol 2|ZAI3aL DRs. LE Underwood & JJ Van
(Wyk University of North Caroline at Chapel
Hill) ol ¢l3le] ZF%L polyethylene glycol (PEG
#8000, Sigma, MO, USA)& 1ml Hrlsko 3,
000rpmell 3043+ A4E-elgto =4 bound formE
Ha}slgtt. ¥2l¥ bound forme ¥-counter& A}
A RIS A9

4) IGFBP:0|| tli#t protase activity

B4 #9-9 @339 ¢4 IGF-1 tracer (BIGF-1,
20,000cpm) & E§3 & 47¢oIA] 24A1%F incubation
X171 & Sephacryl S-300 columne) loadingA|#
elutionA|Zt}. ©] o elution buffer2%& 0.05%
phosphate bufferg ARg&lHon, 8&9& frac-
tion collectorg %3+ tubeol wo} ¥-counterz &
Qlst A3} 150KDa, 50KDa, Free IGF-15 A &%
o] proteing #Q1¥ 4 AATh & columnoll A 2
150KDa2 IGFBP:9} Free IGF-1¢] A&¥ Ae) ¢l
Ao g FAET, 50KDa IGFBPy7} A=At
1A == 150KDa 992 508 A tubeE ZAHZE ¥
=70co 2@ aF Yedazx # 2(50,000
cpm)ol] A& 10d(H 7o FA )2 33t 2 A
A YHo =z F 6719 sampley)E 37¢oNA 10
-7} incubation®¥ Sephacry S-300 columng 3%
AlZT) olw shtel Al mic} 60 drops& wto} ¥
-counter® IGFBP;¢} Free IGF-1¢] #3& &<l
Eil=g

4. BAIA2|

FARAAN fo4e) veht Duncan multiple
test® IS} o83 EAl Package: SAS
(Ver. 6.08; 1991) ¢} ANOVA procedureo]t},

Id=d ag

9 hpolxd IGHE ¥ ¥ 83U GH 5%
o] Wgl= Table 19 W} Qlo}k, Table 1914 R
uie} Zo] rGH ¥ 47 4 858 W4 F GH 5%
< Aot FAE e vlsted HAE) & oS
B (P<.01) MEFE Alzte] Aol wa} F7t
gt A HAAT FXE|FE Al7lo] A g o
2} v olX = B 2H

Kazmer 5 (1992) & Holsteing &0l xE 724
AN F 1, 4,7, 1089 48 A3 FGH ¥
T S A 199 A o2 A1710) viEle @
AsHA @A Jeltia(P<.01) 2astach Egh
Verde9} Trenkle(1987) & ¥& A4S B9 &7
Al GH &=7} 3~69 Ateldl] 9~12ng /migld] wta}
o 11~29 Alelol&= 5~6ng /mlE H& 5L BG
on, @2 A& B FTdXE 22 A7l 6.
5~7.5ng /ml¥} 4.5~5ng /ml2 Jeht 23535 7]1%
o) nl3teqd 8- AldoNA A H ez GH w57 @&
FAo g BuHUT ol ALH HAE B H43e
=l A 713re] Al wEl GH 557} wolx]
' A% 22 AEYE A9ys) F£oh. Kown &
(1991) 0l ¢31A Holstein® A4kl A9t bSTE
18] A Me]7eh FAg o] ¥4U bSTe| 5
ZollE B2 Aol BAG(PL.05). WAl ¢ g7
AN B d7Aet AR AI3YS 4 4 Aok

Table 2= 39 Sh4olxo IGHE £ & ¥4
estrogeny = 9] WEE el Aolth rGHE ¥
g AP FAel el v|sted AU estrogens]
FE7t £ 8FA ] B2 xfolF Bl Aoz el
HP<.05).

Table 1. Effect of rGH on concentration of GH
in the serum (ng/ml)

Classifi- After rGH injection
cation 0 week 4 week 8 week
Control ~ 2.85+0.187 2.36+0.096* 2.33%0.112*
Treat 3.21+0.185 3.64£0.255 3.82+0.097
= p<.01



Table 2. Effect of rGH on concentration of es-
trogen in the serum (ng/ml)

Table 3. Effect of rGH on concentration of
IGF-1 in the serum (ng/ml)

Classifi- After rGH injection Classifi- After rGH injection
cation 0 week 4 week 8 week cation 0 week 4 week 8 week
Control  44.2+£1.607 45.9+2.061 40.8+1.061* Control 102.7+10.34 118.0+12.54 95.7+ 6.112*
Treat 48.8+4.657 54.4+4.900 53.3t4.251 Treat 95.9+12.54 134.3£10.67 154.3%12.12
* p<.05 *p<.05

Muir 5(1983)2 estrogene] A F3}zatgol
GHY] Z7i0 719181x) grerhar 3ldal, Meyerst
Rapp(1985) % estrogen®] &% +&AE 3l
GHele R8s Aoz 843 BAstn
Atk 8le] estrogend GHeE 25448 9% A4
el PEAEL ge Ao ¥y =3 Gallogt
Block (1991) 2 Schemm (1990)& 4ol lojAl
bSTE FA| GAaF7] & A M-S a4 da 2
QA e S2E FHIA A EohE 9 v AR &
Etta 3lyen, Lefebvres} Block(1992) % )91
4§98 dEolRY dAE AA F 2mee] estrad-
iol propionate® Fo% 27} bST & Hoke Fo7
AL AR E g bSTE FA7 AP FA 9] HA S
A% AT Zxrt Wy vjekd Aoz B uEd
estrogen? WA gFo] AF @z bSTE A
BoslA] gy Roz Byl B Ao 85 es-
trogens =7} T2 7ol Hig) #AHF) ¥ AL of
g Aol 9§ RJAR) F5 o A8l Kotol &
EAlelt},

Table 3 §$ ¢folx]o] rIGHE F4HS W ¥
A IGF-1 559 ¥35 vehd Aolth. Table 391
Al B Hhe} o] iGHE $o8 Hal 3t BXE+#
of ujstd 8FH AW IGF-1 Tt EUtH(P <,
05). A7 A$ B AYPo)r EAKE estrogen
7} IGF-1& 874 =7t Aaste Ros Yeige
Y M7 3¢ 1 vxr A&FH R Frisich
Enright $(1990)-& 4o 2lolA] estrogen?] AW
3340 B35 a3= GH £8]F9) 3718 T3td
S5 s A 21 estrogen® GHE IGF9 5:&
A=A zIcks B sk Wagner 5(1988a,b) 3 Bre-
ier 5(1988) ¢l Axe} =3¢}, 53] Breier ¥
(1988) & estrogeno] 7HHI X9 GH +&H & F7t
Al7|n AW GHEES A5A o024 IGFe| £

Zo) Asdcii &Yck, WekA estrogend WY
2 9914 GHe} gs#goz LAEE 253t
IGFe] #ulg A=A7 el #oddln dvke 9472
3} o|Qit}, o] & ATEAES £ A7l vehd
rIGH%S % IGF-1¢] 3718 & 498 F2 itk
Table 4= T9¢Y¢$otxlo] tGHE o ¥ AF &
FFEH9] H3E vepd Aolth, AMFE BY Ae
g§FAo] My Ho 244.8kgolUI FAEYFE
220.7kg o2 A 77} FXg)Tol vldted EAT A
Z%7171 UAAH(P<.01). Serjsen 5(1986)2 8~
127093 Aol ool HAAZEE 18mgS i
d FAR] dgFA P B F7HE REUT 3L
o, He] $olR)2 AMFo] 180kgs]l Ri YFokAdl
bSTE 155 B¢ FoA YFFAZo] FH93] g
Ao wsld 8% 71 Aestdvin Busioh
Gringe $(1990)% Holstein &obxlol =i 41.
2mge] bSTE T3 Xg] 77} Fx)g] 7ol Hlste &
FAFANA F2Hd F7HE (P<.05)EAH 8
o, Enrigh 5(1990) % 9/H¥¥ &8 sdolxle
bGHE 305 Bt 5o ¥ i dFTHZE 4HE
A3 ¢ 6% AxE 723 (P<L.05)o Frsld &
Aot FAF A8S JeRdth 22y Oldenbreok
5(1993)e) olshH Af-9-o A 28Y WAL=

Table 4. Effect of rGH on body wight and teat
volume at 8 weeks after rGH injection

Classifi- After rGH injection

cation B.W.(kg) T.V.(mm?)
Control 220.7 £9.00b* 861+153b*
Treat 244.8+8.36a 1114+163a

*p<.05* ; p<.01
B.W. = Body weight
T.V. = Teat volume
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bSTE# HFAM €Y ARFL 3.3kg F7I3I9L
U 3L 4.0g Fa0dn 3t Asmov(1937) 74
H gl ) 2EEE ol 83 FEY 4AFAE A
=3 ol#8} bST(bovine somatotropin) & ©]-&% &
< SaHEe] AT R bSTe HA4|A7
(8~1270¥ %) & oAl A RFAAZS & 57}
A#oh 219 2 (Sandlese &, 1986) FAjatal @&
E AARS 2AY #A7 1ol (Kaxmer, 1991)
GHY 3iF7} A71s} 4kf HOAI717} dxigcta
¥t} (Vasilatos®t Wangsness, 1981; Sartin ¥, 19
88).

oA £ AFM rGH R gFEAe] AT
1,114mm?*s} FX2] 7 86lmmiE MT7F W8 &
tH(P<.05). Topperst Freeman(1980)& oM
#Y|sle 2EES estrogens growth hormones}
Y3t {F484 (mammary duct system)@gol
BA¥TIT BN Serjsen F(1986) & AeolE M
o] 180kgq] Folxd 4FLEE 18mgdk 155
<t RAPE W M WA RAGFo) 46% FrEF Bt
gz e A7 F du¥ed 8§93 IGF
o) e AYPINA (binding protein) o AHS
oix it} IGFBP(IGF binding protein)e)] #%
7)go] oFa B&E Wy AL oy IGFBPe
IGF7} #35e A& HAH S A2 ¢8A o
t}(Baxter, 1988; Clemmons, 1990; Rechlers} Nis-
sley, 1990). AF7txe] A 3y ¢ $<
IGF-19] 288 BP.s} A%t 150KDe] #AH
+ 2ole Roz ¥8A gich webM GH A7t
FEXg]Fel B3l Table 4614 B uls} o] M3
o] ¥A 3 FrlAHE o] MFe F7H= IGFBP
th ¥ processing enzymes] ¥A ) 710E Aoz
AL €t} Vicini $(1991) 0 <J3td 24 bST#
Ad] FoY§ o IGFBP;x &719cn st

McGrath $(1991) & In vitro’}efoll A IGF# mam-

mary celld] I3 Aoz BPE A4,
Vega §(1991) & &% #& £¥|A] BPY ¥4&
HolA} RAY4te] FoketA =W IGFBP Aj4tg
Fo| fs Atn Yt FEHe= 24 rGH
& B A9 A9 ¥WHY estrogen& F7HIF L,
N2 9 {F8H0] 27l en IGF-1¢ AW &7
5! BP¢} @€ processing enzyme @43tz 27}

shic,
Na 8

9y ARIEE(GH)& 14 BFeE 57
250mg# ¢ edrobR)(8~12709W™, 160~240ke)
of Uiy R X WY HFEEE, estrogen,
IGF-1, A%, #5832 ¥3} % IGFBP:x] g
processing enzymes| §4 A= & Hetdtazl 289
Ao = 1994 1297 UL & 29714 & 478
AN B ot

GH $¥%=& Mgl57t Mg vs) rGHe
Ro] B ATo] el wat YA S/t n(P
<.01), estrogen® IGF-1= Mg ¥ 8% (P<.05)
o Z7M& Bgtk E¥ MF(P<.0D)FH #5831
(PL.05)= B g5ld] F7HF Bt 250mgel
rGH B& %o)& processing enzymes] @Ado] Ay
71 W A3 Frldle Ao eyt € 47
Az 80 BEEL 8 gdolxe) UUY BER
Wkl $3d 4% 9 e FUA0E F U
e 24 A3 2o
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