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Abstracts : Insulin-like growth factor-I(IGF-I) plays an important role in the regulation of mammalian and poul-
try growth. IGF-I has many actions in different tissues, which include metabolic, mitogenic, and differentiative ac-
tions. IGF-I induces insulin-like effects - such as increased cell glucose uptake and glycogen sysnthesis, however sev-
eral physiological actions of IGF-I may not have been identified vet.

In order to investigate the effect on growth in broiler chicken treated with exogenous insulin-like growth factor-
I, 30 chickens were injected 50pg reconbinant human IGF- [ (rhIGF-1) per kg body weight as experimental
group and 30 ckickens saline subcutanously as control, 3 times according to ages from 2 to 35 days. We establish-
ed radioimmunoassay method by which we can measure chicken IGF- I (cIGF- 1 ) as in rhIGF- ] assay.

The results obtained were as follows;

1) The dilution curve showed in parallelism between rhIGF- 1 and cIGF- 1 in the Sep-pak C,, cartridge plasma
extracts.

2) The body wieght of broiler chicken were significantly increased at 31 days(1,176.50+99.79g) and 35 days(1,
252.84+12521g) of age in treatment groups, compared with control group(1,011.88+140.22¢g , 1,111.324-153.
67g). The liver and kidney weights on 35 days(35.24+5.18g, 11.05+1.47g) were significantly higher in rhIGF- |
treated group than control group(30.95+4.04g, 10.01+1.60g)

3) The plasma concentration of IGF- 1 and total protein in rhlGF- [ treated group were 58.17+1.69 ng/mi, 3.
75+0.62 8 /di respectively compared with control group 45.70:+ 1.64ng/ml, 2.32+£0.538 /dl.
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The results suggest that exogenous rhIGF- [ increased total body weight, liver and kidney weights in broiler

chicken, and it may increase IGF- I and total protein concentration in serum.

Key words : IGF- I, broiler chicken growth, liver, RIA, kidney, protein.
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1957t Salmon®} Daughaday'7} A&l Fedsl=
<t M o] sulphate factorol] 93t} ZAE A}
A2 WY olF o]2l@ Aol Helshe peptided]
SR 543 2Abo] oF 7 KDa of2hL Jakob et
al’e] 1968\30ll s}

19691 Van Wky*2 mitogenic peptide factorZ 7}
A3 e AL 49 HY THAXANA A Felst
9o, 1978 Rinderknecht®} Humbel*¢] mitogen-
ic peptide factorg 7}R|31 1+ 24 somatomedin-
C gtx 99 slglen I o]F o] EAS insulin-like
growth factor I(IGF- 1 )7} IGF-1l 2 &3¢}

IGF- 1 & 7,648 Dao] 31, single-chain polypeptide &
3709] disulfated bondE 7}A 1 9o, FEf55 Y
7 oA AE] AR 9 B35 =l Fa%
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2 ez EALct. o]2gt Al Fodsh= IGF- 12
autocrine, paracrine 9 endocrine 59 7138 F3}o]
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ol wie} IGF- | o] ¥F-557} dxjapA] wishghe By
.2} ofF Aol gt 25 =24 el WA
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webA B 2= §AlollA] recombinant human IGF-
[ (thIGF- 1 }& o]&3}ed IGF-19] radioimmunoassay
(RIAYE A&Pslar 2|1 & hIGF- | & 32 713}
Falod gAlo] AF 9 7 A7) A AEE Wsin
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¥ o35 §A) (broiler chicken)?] §58 #1294,
1193 = 21Hol] 3xfoll HA AlF kg rhIGE-1
50pg g FelFAlsle] A35UH BEE FAlS] AT,
At o] FAIE A3 o] w9 chicken IGF-
19 ¥F5=9} FebyAgE F4s%ch

AHSE : THSAlNA 293 fF F AQscx
QY= G5 30uElE zTo2 AelA AdeE
3xtoll AN FehA sl o, it AT o & 30v}

& thIGF- 1 & 3xol] 2% slslsAsied B A
ARt
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IGF-12| tracer M|= : Chloramin-T methodZ <7}
HY A7) y o ZH4) 0.2 M sodium phosphate buffer
(pH 7.4) 10plol| rhIGF- 1 1pg-g& 37}k ' lodine
(Amersham, Burkingghamshire, England) 1 mCigE A
7}&k3z, chloramin-T(Kodac, USA) 0.04mg/10p & 4
o)A Al<s] 48 F cellulose CF-11(Bio-Rad, CA,
USA) columnol] o] 358 7132 barbital buffer
2 columng Aslgdet. L ¥ 12% bovine serum al-
bumin buffer& columng £%A4)# fraction collector
£ o]fste] A 20 w2 WA y-counter
(Packard, ILL, USA)E. cpm& ZAsgich. S WA
BA Sl 23t chIGF- [ tracer?] 3}a) & wbA)3}7] ¢
stof 7hz} BE3 A|gae] 85 8NE 3X10° cpmo|
¥ 58 7hz} BEsle] -70T o W% Biksldch.

Al2e| Mx{a| : 83 IGF binding protein(IGFBPs).0.
2 Re| IGF- [ & Hels7193 Axel 24 a8 Sep-
pak C,; cartridge(Waters, MA, USAYE Agslo] 353:4)
el o] (ARG Fhds] slestyd, 4 A& 0.2mio]]
1.3ml9] 1% trifluoracedc acid(TFA, Sigma, MO, USA)
Z grlslo] 10870 AMAA free form3} bound form
2 B2 ok 4mle] 100% acetonitrilest 0.1%
TFA 4mlg #AJ 3R] Sep pak C4 cartridgeol] Al &5
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71aL 3R] 4ml9] 0.1% acetonitrile 2 4o] W}, Car-
tridgeol] §&5 IGF- [ -2 3ml2] 100% acetonitrile®} 0.
1% TFA fHeog B&slod speed-vac concentrator
(Savant, NY, USAYE o} §-¢te] 57 AZAzixt.

Tracer@ £2|38l7| ¢{#t chromatography : rhIGF-
19 tracer7} 7.5 KDa8] 2 ojl4 U x=r1E A}
Al &4, #8987 9Asled Sephadex G-75 column(
Bio-Rad, CA, USA )& o]83}gc}. WA o] columng
0.1M tris buffer(pH 7.4 )2 H¥AZ & rhIGF- |
tracer 20,000 cpm¥} blue dextran(2,200 KDa), cyto-
chrome C(14 KDa), Atropetin I (3 KDa)g& £33}
columndl] 7}8}aL 447] buffer2 84A)A fracton col-
lectorg o] §21e) AR 60 $EE el 77t
2] ARl e WA S y-counterE ZF 81}

QAN A ZHY (radioimmunoassay, RIA) : RIA
buffer¥ 0.02M NaH,PO,, 0.15M NaCl, 0.1% sodium
azide 9 0.5% bovine serum albumine] 3-§Eo] 9=
0.02M sodium phosphate buffer-§-24-2- A-8-3}%c}.

A 2sle] FE% A EE 100p9] RIA S8l
AlzA)8}31 Drs. LE Underwood & JJ Van(Wky Univer-
sity of North Carolina at Chapel Hill)ol] 2Js}ed =A%
Z-¢ 1|3 National Hormone and Pituitary Program2-
Fslo] FHE ployclonal IGF-1 antibodyE 1,2508)
2 3)4310d SO ¥, 1417 B2t 2ol A WAleh
e}, 2 3 100piel] 20,000 cpmE]A] Al Bl tracerE
718 & 4TollA 18X)7F HRE-A1F) ok protein cami-
erZ4 horse serum 502 P& ¥ 20% polyethylene
glycol(PEG #8000, Sigma, MO, USA)S- 1ml 7}s}o]
3,000 rpmel] 30%-7+ UAdEel Fo2ZH bound formh
free form$ 28l 22l% bound form& y-count-
erZ AR T & 28150}

SCiEY &Y W4 F9UA%S Lown's
method o] &]sled ZAs)¢]c}.

EAXE| : £ A mean+SER YERAY R

F groupZke] X}ol+= Student's t-testE o] Bl o,
p gke] 0.050]51Q] 95 F-2% Xjol 2 Q1A s}

i o

SAIHAZA M| &3] : rhIGF- | & o] -83l] S
9] &% IGF- 19 58 $43¢ T v ¥AHd
A& ANEPsta} cellulose CF-11 columng o]§-
#to] iodinationg AT vk ARG 2002 5
AA 78] Al Bl A w9 778 tracerE A& 5

Slie}. o] & t}A] sephadex G-75 columng E3lod &
ZEXZ< 9 304A)(60 drop/tube) YA F 7.5
KDaoll4] peak7} viebdg 2% < USAcHFig 1).
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Fig 1. Molecular profile of **rhIGF-I using sephadex
G-75 column, 1.0X100Cm in 0.02 M PBS.
Vo, void volumn: C-C; Cytochrome-C: B.D,
blue dextran: AP Il, atriopetin II: IGF- [, in
sulin-like growth factor | .

o] ZA% tracerd At AAH o2 H3H(B/Bo)
g 73} rhIGF- 1 59| 3ol wp2 EFF47 4
£ dilution curver} 8siA Vel dg A3 5 gl
Avh(Fig 2).
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Fig 2. Specificity and sensitivity of the IGF-1 radioim-
munoassay. Radiolabeled human recombinant
IGF-T was as tracer with horse serum in pro-
tein carrier. The competing ligands were re-
combinant human IGF-I(®), chicken IGF-
1{0).
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HF ol : AFF rhIGF-1 50pgS 359 F<F Al
299, 1199 9 219&0] 3xboll 2AH slFAd A
3 A 11933, 219345 AT f2l8
Aol & AAY = gl et 33k AR o] FQl A 319
o} 35UHNA rhIGF- 1 & Fs5FA3 Aol
= AlFe] 27t 1,176.50+99.598 , 1,252.844125.
2189 whd, AH AHTE FUE d=dA 1,
101.88+140.228, 1,1111.32+153.678 o84 A¥
oA f-28 S/ A, izl vistd AdE

oA o] Sl whel "% AiFe] FUHE W
& 4 QI3 (Fig 3).
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FFig 3. Change of body weight after injection of rhIG-
F-1(50pg). Values given are the mean+SE.
* PY0.05 **; P)0.01.

2+ 9 AIBpS] st - Al 35UFel EAUAE WA
of 2 Ael FAE SAsct dzTe 13
FAE 30.95+5.880]%5L, AgFelAE 35.24+5.
188 2 FeI% AolF HAY 4 Agon, A
zo] 10.11+1.608, AgFo) 11.05+1.47802

el st ohs A 2 el 2ol g DAY 4 UK
vh(Fig 4).
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Fig 4. Change of liver and kidney weights at 35 days
after injection of rhIGF-1, *; P)0.05.

¥E IGF- 12 55 ¥ SCEEY &5
ol 744 F9% 947} ¥ IGF-19 FsEe 4
24 Aldr-g FAT 22 45.70+1.64ng/ml o]
1o} rthIGF- 1€ Z43 AgFoldE 58.317+1.
69 ng/mlZ tizFel uld oo YA FFE,
Lowry's method 2 F-43F iAol =70l
2.324+0.528 /dl, AgFo] 3.75+0.63 g /dlgn] F+
groupZhe] {218k X-g A4 o < AUUcH(Fig 5).
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Fig 5. Plasma chicken IGF-I (A) and total protein (B)
concentration after the injection of rhIGF-1. 3
times according to ages from 2 to 35 days.

*; P>0.05.
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2lch ( IGFBPI - 6 81920212 o2 ¥ Zo) IGFBP-37}
Z5l Agebuolel, IGFBP-3= IGFs} Adtsle &2
150KDa complex& ¢]F1 it} IGF- 1 -2 IGFBPo|£]
of] IGE- I 5o] 783l IGF type- | 5§42} 22 &
ol 9 AHIAEE iz Atz e, o] IGF
type- 1 FBAHE tyrosine kinase A 24 o] -84
£ F3lod dA e g BA9AYA) axpt S
t}. 19799 Pymi} Nicholls®S- 2418 43 Z7}e} A
9 F7lell gl 1-787 HellA IGF-19] 55§ &
A4l v}, 1500 IGF- 19 8% 5271 371814 &t
7} 3-7F0)|A IGE-19] 8% F7HE Easidch
198913 Phillip et al*& BollA], 19861 Hizuka et a2
Aol A 2)1" o2 rhIGF- 1S s}z A% & 34
A7} o] el ¥A IGF- 1 571 B3 2.2} 33
Holx AY FEE =HEeitke ExE ssich
1990w Ballard et al“ Soll4] 1-75Alolo)] AlFo] 3
7Vgellael 8% IGF-1 557} 2-3v] $713ke Bast
i, it 2447 B9 FAE AIFE 7ol A
K} 250 IGF- | o] B AA1f-g Baslict. =3
Florini#} Roberts®™ 8] Micheal et al®*2 2)1#oj|4] ol&do)
Z714tell Wl IGF- 1 8] 8% 559 AFol 71
BRI, Jefferey et al”S 21 F o)A somatomedin-C
& F489g A4 AT 78] FAPE fARA 5
7188 Wi} vk 1991 Mcguiness®} Cog-
bum®& Holl4 21918 o2 IGF- 15 FY4#%S 7ol
AF 3748 BAY 4 Joia Basgls, Hizuka et
al’@ A Aol IGE-19 1x F9 X 247 8
% 571 A 22l AAgE Ba s, Gul-
er et al™2 IGF- | & FY3i & A$ FUF 1585
W 5571 Ao =4t 44 A B
asigich. B Ao rhIGF- 1§ 33 FARE 391
A 31-35UFHollA tlzFol nlsled ARFolA AT,
A 9 24 FAl9) 8- S7HE Bo ol Jefferey
et a9 Hmeol AxsHow], Mcguinnes et a3}
Hizuka et al’e] ZAzjel= 2o & B}, o]2dt Ajol=
9|91l IGF-19] Aol IGF-19] FJ3<rll
71019 Aoz Aasich 19901 Balland et al*e 3.7%
o] ghollA] IGF-19) 83557} 41.3+1.3ng/migdS
st 3, Florni et a®= IGF-19] 8% X+ 30-
45ng/mlojgkx B3 ik B AFNA% thIGF- |
o 9% FEv tzFode 4viddzEn HoE
zlol & WAHY ¢ gilovt FSE thIGF-1-& FUt
AgollAE izl visled dxg F7HE B
o, olgld ¥F IGF-19] 452 2032l IGF-19
Holl ofsled o] FoiFl AL opd Ao AgHx. 9

JdHoZ IGF- 1§ Ay dAFHez dEF
IGF- 1 9 %57} A5s ek} £R17 oluledl A2
ojZ ol £ Aol & Ao IGF- 1 & FAE
¥ 1499500 €5 IGF-1 & FA3i5eng, 2i¥e
2 FA% IGE- 1 ol 2%t YAIH e 85 IGF-1 9] 4%
o] obz} ¢33 WA AF Fbd A, AR F
Al F7tel & IGF- 1 2] A F7lell 7|Q1E Aoz 4
s

9 In®e 1253 hpolA] WA Febide
4.08g,/100ml, Brandt et al e 3.36+0.25g/100mlo]|
gl Exslgdet. B dAelldes F gk A A
FAeEe] Aol G0 4 glgi et thIGE- 1 & )
g A o] izl viste] & A HA) Frit
o254 2J1Hel rhIGF- 1 9] F4lo] gAl9] AF, 44
% 744 9 95 IGF- 1 9] F7} Pt ot g4 3t
WA g g v|Arhe AL ¢+ U

Human IGE- | #} Chicken IGF- | & human IGF- |
2] 7078 o}u]i=4t sequence - serine(26), leucine(38),
histidine(39), lysine(40), glutamine(41), isoleucine
(50), proline(64)2] 87 ofulcito] thE2r] ufFell
thIGF- 1 & g2 o|§3sle] KAl €A IGF-1&
ZR 8T YA E gotlaz AAAEZEYE A4
319, U7 Balland et a2 rhiGF- 1 # cIGF-
[ 2] cross reactivity”} 50% A Xo]|iL olollu}E dose-
responce curves W 4= Qloks ¥ aslgich B o
FollA X tracer?] ZAh} F4 HhHA X}po] & protein
carrier24] horse serum-g AHE3o g2 fAQ] A
IGF- 1 9] 555 7}4A|Fel| abe} standard?) IGF- |
9] % FA3 FegsiA vehds Aoz Bol £4)9
Y% IGF- 1 9] $4o] 7hs¥H2 &1g + AUt

wrehA] SAlllA 2JdF o g 359 F9F rhIGF- | &
3:}oll A2 long-term 2.2 w}s} FAE Azt Al A
Zo] Z7lelgr "FW IGF-1 55 9 & Ak
& ZUksiglen, AlAR e 54 ks Qg
- At

4 2

SAlNA 2JelF oz 1, 2,32 A&4H o rhIGE-
18 FAGe 2 ofefigh A2 HES Ak

1) rhIGF- 1§ 3¥og Afsio] {A9 "3
IGF- 1 9] Fx9] £4o| 7hssiglon, EFH4 &
Aldze] dilution curver} 3slA vebdg BAs}
FASS
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2) rhIGF- | € Ha}Agc R A 1198 9 219
gollAde AT 715 A-Y 4 g o}, 319
gl 354X AgFol 42 1,176.50+99.598,
1,252.84+125218, dlzFo] 1,101.88+140.22¢8,
1,111.33+153.61 8 0. 24 t)=Fol Hjsied AYFol
A HAG NFF7HE SIS

3) A354F 2] SAE =AAAL A5 A A4
o FA} A¥FoNAe 22 352415158, 11.05+
1478 o), dl=Fol| 4 30.95+5.808, 10.11+
1.608 224 =Tl vl {8 F7HE FHst
$ich

4) A359% 2] |4 ¥F IGF- 12 5+ 4§ Tl
58.32+1.69ng/mio]glon], thzFo] 45.70+1.64
ng/ml 0 24 AYFA EF IGF-1 &9 F7P}
PEEs, 8F FHHAGE v=FellA 2,320
538 /dl, APFAAE 3.75+0.628 /diE Ag-TollA]
Frhu Aol G213t 7} = At

Wb 2 o2 rhIGE-1§ 1, 2, 3x =354
oz SAl19 AFL A11LH A 219 olle F
7VstA] FSEAITE, A 3148 2 35U&olA AlF Y 7
%, AREAY F7ME BRY 5 U oH, old w=)
¥F IGF- 13 & <uAeke] Z7is a1 + U
t}.
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