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ABSTRACT

In boars, unlike the cases in males of other species, gonadal hormones suppress voluntary
feed intake. For this reason, barrows, compared with gilts or boars, eat too much feed
resulting in excessive fat deposition. Two experiments were performed in the present study to
investigate the effects of implantation of Revalor H[Experiment(Exp.) I; 140mg trenbolone
acetate(a synthetic androgen) + 14mg estradiol-17B(E.B)] and Compudose(Exp. II; 24mg E.f)
on growth efficiency, carcass characteristics and circulating concentrations of IGF-I and
IGF-binding protein-3(IGFBP-3). In Exp. I, sixty-four cross-bred finishing barrows weighing
approximately 60kg were randomly divided into eight pens under a 2[control vs Revalor
implant] x 2[ad libitum vs 80% ad libitum feeding] x2[control(103% NRC-recommended
level) vs low-energy(87% NRC recommendation) diet] arrangement of treatments. In Exp. II,
effects of Compudose were studied using 80 finishing barrows(10 animals/pen). In both Exps.,
all the animals were slaughtered at 100- to 110-kg body weight. Both Revalor and
Compudose implants caused a decrease in feed intake and backfat thickness without affecting
major physicochemical characteristics of the carcass and an increase in circulating IGF-I
concentration. Moreover, Revalor implant exhibited greater effects than restricted feeding,
low-energy diet, or Compudose in these variables. In addition, Revalor implantation suppressed
weight gain, but enhanced the feed efficiency without exhibiting any interaction with the diet
or feeding. In summary, results suggest that 1) both androgen and estrogen suppress voluntary
feed intake and backfat deposition and enhance IGF-I secretion and 2) these effects of the
gonadal steroid hormones in growth are likely to be mediated, in part, by IGF-I in finishing
barrows.
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THAE gEAlA ¥ HAFER AEELC FoU FHA @y ESe £
(boar-taints)E 7] W&o ¢HARTG K224 7171 Fel (R 5, 1996). $H A <
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AAES] A AL AL AAT § e T2EAAZE YF3T 22, B-adrenergic
agonists(BBA) B anabolic steroid implantsE £-& 4 UthKim 5, 2005). AZZT 28 ZA}
Ae vSE ALARE At YFES Bole FA% doy g FAsfol AR
£ 27 A7) W& A A8 A9 ¢l:, 4 BBAY A9AA dx Y
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1. Z2ASE MY

MY 11 2/t SATIFY dyl 80% FAFFA] x 2[AHE FA(HZE) iyl Ay
] A}F®] x 2[control ©¥] Revalor implant] ‘factorial’ AFAHA 3tol] AAF F 50kgo
104+72 @ ¥ Landrace x Yorkshire x Duroc X I E AAMH & E 6455 §=WEBF/E)
AAdui st 25 Fd AFAIE(Table 1) E A A2 e A48 7Y AR
2g Z2H3tn 4EWY FAEAdE oA FH9 Hale & F AL dEH Revalor
H(Hoechst-Roussel, Warren, NJ, USA; 140mg trenbolone acetate + 14mg estradiol-178)E
implantation 3ttt APFH T B Ao daMe Y A2 2 FY implant 32
T (control Z& treat) = HA o A F Feto €T HAAZAHAZ 80%E WL A
Gote] FANYL, AT ARFAZL 179 92 2FHAG. AdUA A2 g2
ARE 247 v SE D@ NRC(1998) A shaFouA SFel 87%s} 103%E F7t
=% Azstach

(4% 01 BAZ F 60kge) AANEGE 0FE A A Lol EVY 1054 3
Eute] A etn 25 T APALE(Table )9} FA A AL o5 43 9
4=4rol FAEo)= Compudose (24mg estradiol-178; Elanco, Indianapolis, IN, USA)E implan
tation3tAth. AA I A A dE 2 BE FAEC Bd A8E FAT Fo 2
Flg=N

X

2. Zol X I F2 AR MH

2+zbo] A@oA ZAEe WA Fo] 100~110kgo] T2 S W 43)o) ZA RAYE
2022 RF Z3leld £&stn 2442 WF F 11~12 5259 vl AR 537
A SAHNEAZE 2P FFFS AR 105kg(AE ) TL110kg(AF 1IN AAF
Z|Zzoz BFAE HASITHNSIF, 1997). 289 o|3t8a 54& 43517 Sstd 4
Y [AE RE ZAEY HAZ AI2E AFsIR 48 M E 2 & 3UA F31E
TAE(E 605)9 ARE AFFPT. F59 CIE(1978) ™ E(lightness; L¥)& 11~12 &
2 29 wddN ZAHIYL §FEAEES 2 pHE Joo 5(1999)°] 71& T uist Zo] &
Zz g og BXNIRY. S8, dwad 2@ zxu e Zhz AOAC(1990) il =He}
WEAZ, Kjeldahl ¥ 2 Soxhlet F&2H oz B4t

3. ZEZ 24

A AzE AF MALES st 357 HFoz APNoZHEH AFHdA 4 °ColA
12~24A7 237 Be AL AT microfuge tubeso] BFd] BAE w7ix
20°Co] BE@3sdth IGF-I 5+ 494 P8 (Gropep, Adelaide, Australia)Z ©]-&3}
radioimmunoassay(RIA) W8 o & A Zat g th(lee 5, 1991). IGF RIACA A3} A 3t
immunoreactiond Walsle Aoz <2z ¥F IGF-binding proteins(IGFBPs)=  acid
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Sep-Pak procedure(Lee 5, 1991; A& 1) 3-& acid-ethanol extraction procedure(Daughaday
5, 1980; Lee &, 1990; A3 1IN HAe Wioz AAS}Y IGFBP3 35 B 4¥
dolX E¥| 3 A IGFBP-3 YA S o] &3 RIA(CI S ), 2000) Eoz At

Table 1. Composition of experimental diets(as-fed basis) fed to growing pigs

Exp. 1
ftem Control Low-energy Exp- 1l
Ingredient, %
Com 62.68 30.48 70.50
Wheat 5.38 13.44 —
Wheat mill run — 35.00 —
Rice bran(13% fat) 3.00 3.00 —
Soybean mean(44% CP) 17.76 9.64
Limestone 0.48 0.88 0.48
Rapeseed meal 2.00 2.00 —
Dicalcium phosphate 1.80 1.62 —
Tricalcium phbsphate — — ' 1.80
Salt 0.30 0.30 0.30
Vitamin premix 0.30 0.30 0.30
Mineral premix 0.26 0.26 0.30
Tallow 3.04 — 0.50
Molasses 3.00 3.00 3.00
Lysine-HC} — 0.08 ' 0.02
Calculated chemical composition
DE, Mcal/kg 3.50 2.95 3.40
Crude protein, % . 15.0 15.0 16.00
Crude fat, % 6.2 3.2 3.59
Crude fiber, % ' 34 5.2 3.28
Crude ash, % 5.0 59 4.85
Ca, % 0.85 0.98 0.85
P, % 0.67 0.83 0.75

4. SHEHN

st 2 9 RE HFE FAET A¥DAR o] FAI(main effects; AP 1A E AL
%, Ats H implant; 28 N A& implan)} FEH 74 A5 L9 K28 FAA}Y
o Ay 13 A4 119 A3 ztzh SAS(SAS Inst. Inc., Cary, NC, USA)2] GLM procedure
o} ttestE o] &3t EAF). '
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1. &Y It M&tZ0d, HO{X|AIR ¥ Revalor implante| % 2}

A 19 RE ZFe Table 2] AAHJY. LBFAZF2 AFFd F Revalor
implantations] }8) ¥l %% $Fo2 Web ouk(P<001) AA AR Fdol AN E
F9949 FFe A gk APABHAZS AT JHHE A=Y FE20%)
TF 2o R(21%; P<0.01), AAUA AR FHTE REALE FATED o 15% =R
© ™ (P<0.05), Revalor implantation =+ control Fo] H|d] & 24%(P<0.01)v} ko). o
Hol® B35 AFE &L Revalor implantation 77} control TR T} =331 (P<0.05) A <
LM Al FATFE HERAIE F9FET @Bth(P<0.01). 105-kg HAF 7iFoz 23 HE
S EAE AQqUAAIE FoF L Revalor implantation 7} zZtz} 1 th 2o H] &)
A8 RGEok(P<0.01) A@Felo dAE fYHA FFS WA @ o4 2

Z 33 Revalor implant A A= AEAQ Al HAHE JA st EHA7F 24 AW
S AATeEN AREES FAAVE EFE dedg. 23U AAReR AN

ko 1} Revalor7} implantation Q‘}d‘:‘] AA ZA =L Revalord &5%H SAHZT=E
(trenbolone)°ﬂ da 7MYAE LT AP B BE AR $2o] A
o T2AA FHAE grﬂrz]_t_ = pp & ¥ #7t Vel Revalor implant A
Ag AF A &3rldE 2AYF Aoz BYHAG.
Table 2. Effects of restricted feeding, low-energy diet and Revalor H implantation on growth performance,
muscle characteristics and serum IGF-| and IGFBP-3 concentrations in finishing barrows: Exp. |

Au&_&‘ir&q
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tem Feed restriction Diet DE (% NRC) Implant SE
0% 20% 103 87 Cont Treat

Growth performance

Initial wt, kg 59.5 58.9 59.9 58.5 59.0 59.4 1.3
Final wt, kg 109.7 102.3** 107.1 104.9 107.5 104.5 101
ADG, kg 0.84 0.70** 0.81 0.76 0.84 0.72** 0.02
ADFI, kg 3.14 2.48%* 2.62 3.00** 3.19 2.43%* 0.09
Gain:feed 0.28 0.29 0.31 0.25%* 0.27 0.30* 0.01
Backfat, mm 18.5 17.2 19.2 16.4** 19.2 16.5 0.7
Physicochemical characteristics of longissimus muscle

CIE* (lightness) 47.8 5036 49.9 48.5 49.7 48.7 1.0
Drip loss, % - 3.64 3.87 3.62 389 3.88 3.63 0.37
pH 5.52 5.65*% 5.62 5.55 5.51 5.66* 0.04
Moisture, % 73.8 74.1 73.9 74.0 73.5 74.4% 0.2
Fat, % 3.11 2.78 3.01 2.88 3.08 2.79 0.17
Serum hormone concentration |
IGF-I, ng/ml 213 200 210 202 187 226* ‘ 7
IGFBP-3, ng/m} 33 3.1 3.2 3.2 3.2 33 0.7

*P<0.05; **P<0.01.
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vl F 429 CIE L*(lightness; BE), $F54EE % pHe EE HAF T4 RFN
(reddish-pink, firm and non-exudative; Joo 5, 1999) A& X & Vel A A2l 22A(A
g, YA AR F<o 2 anabolic implantation)o] oM = eln] Q& TF WA
il pHe] 73§+ Revalor implantationo] 2] 0.15 unit F7}sla] 1% FF9 FJAdS
YedZl & st oy ol @ed £8AEA fFoidoldd ¥ Aesedy & =A 3
d9gE vE F de EHE E = AT

g3 o] IGF-1 ¥ %% Revalor implantationo] 9}8] Z718tH 2 (P<0.05) A& F9 T A
AU AR Folo] AL GBS Wwx Gk, IGFBP3 SEE oju He 8 I
A= WA Fskoh

2. A8 I: Compudose implant(estradiol)2] & 3}

A g Io|A Revalor Ho| & f ¥ trenbolonee] vl AeA] €& ¢4FF ¢d A& Y
Byl " & A& A& estrogen(Compudose)THS implantationdlo] =  estrogen +
androgen 3 A (Revalor H)®F A3 F37F Ade=X9 AXE ZAS7] €8] Compudose
implantation &3 AY L FPslegd 2 AHEZ  Table 39] AAFAY. LdFFTAFL
‘Compudose implantationol] 28] t}a Holx&E AEFTS RIov ERF949 Foates &l
A3, dFASAFEFL 11% FolF o 3(P<0.01) 243 19 Revalor implantation & 3H24%)
BHoE v2gdth A8 &8-S Compudose implantationo)] <8} 4 3kg Wz @gtonyt S
F7 & Revalor HE implantation 3 S wj o} ¥ &3 F£F 02 Yol H t}(P<0.01).

Table 3. Effects of Compudose implantation on growth efficiency, muscle characteristics and serum hormones
in finishing barrows: Exp. ll

Item Control Implanted

Growth performance

Initial wt, kg 71.0%1.1 71.3%1.2
Final wt, kg 108.2+1.0 106.6+1.1
ADG, kg 0.83+0.03 0.77x0.02
ADFI, kg 2.71+0.06 2.40+0.05**
Gain:feed 0.28+0.01 0.29+0.00
Backfat, mm 21.7+£0.8 18.0£0.9**

Physicochemical characteristics of longissimus muscle

CIE L* (lightness) 44.2+0.7 44.540.6

Drip loss, % 4.9+0.4 4.9+0.4 pH

pH 5.38+0.03 5.42+40.04
Moisture, % 74.4+0.1 74.8+0.1* Fat, %
Fat, % 2.49+0.17 2.67+0.16
Protein, % 21.4+0.5 20.5+0.4

Serum hormone concentration

IGF-1, ng/ml v ' 21910 247£10*
IGFBP-3, pg/ml 4.0+0.2 4.2+0.2

*P<0.05; **P<0.01.
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v 2] o]&3dtx EA 3 Revalor HE implantation - w9} o] Compudose
implantationo] &3] W3t Y, @A FE FFo| implant T A thh E 2 H0.4%;
P<0.05) XY FFL F A7 Aol7t AU

82 [GF-l %% Compudose implantationo] ¢la] Z7}3t%H 2 }(P<0.05) IGFBP-3 ¥ &=
= WA gt

o] Ad 17 A4 e AFE FHANA androgend} estrogend F3I] AT AlE
HH S AAL dATozH AREEE FAANIE EH7 Yo ¥ Az

IGF1 29 F/AA71E 3k 98T AATTH Bk B A7Ase £ S
zolmge2ol A%d FAE &de ¥ IGFIE Sa WAE 7Hsdel Aee A
Ahgret.

Iv. 2 ¢t

FHA AN E B Fo FAAAGE g JHAZT2Ro A AL ARAHAAE dATH.
gty AA e FHAY GHAC vE AARAHAF] Hohstd FHA¥| A B Fol
Al E A7 3FE AHMBSENA Revalor H[ZE I, 140mg trenbolone acetate
(3+4 androgen) + l4mg estradiol-17B(E2f)] 2 Compudose[d & II; 24mg E,B]E implantation
A o AAES, SAEA 2 €3 IGF-1 2 IGF-binding protein-3(IGFBP-3) ¥ =] v]X]
= %‘f‘o”’- zAst At 239 AMYAFI & IDE FAAT. 4F IHE AT F
60kge] WFE AMUKE 64FE 8EwWo| AU ulX 3t 2[implant; M2 B FH
2] x 2[*} b B gFa] iy 80% EATFA] x 2[AR; WR(INRC AF #59 103%)
] A =](87% NRC AR Z) ALE] 'factorial! AFA B L FPstd 1, 47 HMAAE
8059 AMYSE(0F/EH)E ol &5t implante] A3 FFE AT 43 13 10
N BE FAEL MAZF 100~110kg A] == Th Revalor H9} Compudose implant
AAE 23] NEAAZTH SALFAE AN, =AY F8 oA FSAHde I
g uxx g1 ¥F IGFI =& F7HNzAT X3 olg FHFFAM Revalor H
implants A &ALeF, AR AtE, ZH& Compudose ©]4e F#HE YA, THAE
Ao AREEe FAANRe, TN ADAY JEAEE Harl G
th. o139 Ade AMuSEAA DaMmym+em%m-ll 4“”” AtEAH S
SAM AME A IGF1 2WE 27w, 2) dusdzelcsage o e
AR oxe 39 i IGFIE F3f WiHE -rE A2E AlALET

V. ZaEd
1. AOAC. 1990. Official Methods of Analysis. 15th ed. Association of Official Analytical
Chemists, Arlington, VA, USA.
2. CIE. 1978. Recommendations on uniform color spaces-color difference equations,
psychometric color terms. Supplement no. 2 to CIE Publication No. 15 (E-1.3.1)
1971/(TC-1-3). Commission Internationale de 1'Eclairage, Paris, France.

- 53 -



. Daughaday, W. H., Mariz, I. K. and Blethen, S. L. 1980. Inhibition of access of bound
somatomedin to membrane receptor and immunobinding site: a comparison of
radioreceptor and radioimmunoassay of somatomedin in native and acid-ethanol-extracted
serum, J. Clin. Endocrinol. Metab. 51:781-788.

. Joo, S. T., Kauffman, R. G., Kim, B. C. and Park, G. B. 1999. The relationship of
sarcoplasmic and myofibrillar protein solubility to colour and water-holding capacity in
porcine longissimus muscle. Meat Sci. 52:291-297.

. Kim, Y. S., Kim, S. W., Weaver, M. A. and Lee, C. Y. 2005. Increasing the pig
market weight: world trends, expected consequences and practical considerations.
Asian-Aust. J. Anim. Sci. 18:590-600.

. Lee, C. Y., Bazer, F. W., Etherton, T. D. and Simmen, F. A. 1991. Ontogeny of
insulin-like growth factors (IGF-I and IGF-II) and IGF-binding proteins in porcine serum
during fetal and postnatal development. Endocrinology 128:2336-2344.

. Lee, C. Y., Henricks, D. M, Skelley, G. C. and Grimes, L. W. 1990. Growth and
hormonal response of intact and castrate male cattle to trenbolone acetate and estradiol.
J. Anim. Sci. 68:2682-2689.

NRC. 1988. Nutrient Requirements of Swine. 10th ed. National Academy Press,
Washington, DC, USA.

. NSIF. 1997. Guidelines for Uniform Swine Improvement Programs. On-farm Programs.
National Swine Improvement Federation, Raleigh, NC, USA.

10, Ae%, H2E, §90F. 199 R4 ¢4 W& AT BHA 388593 11 9]

24, 3RS, 2000, SRS AAHAR Y AAEE] @t FF insulin-like growth
factor-IIGF-)@ IGF-binding protein-3(IGFBP-3)9] ¥ % <7: =X IGFBP-3 # A,
IGFBP-3 @ IGF-I RIAs 7§23} o] &, ZE 2978 3]%] 42:817-826.

_54_



