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Studies on the Growth of Skeletal Muscle of Capon

I1. Effects of Castration on Muscle Weights in Different
Body Parts and Individual Muscle Weights
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and Hitosul TAKAHARA

Laboratory of Animal Husbandry II, Faculty of Agriculture,
Kyushu University 46-06, Fukuoka 812

i) i

Androgen (3 HEVEEI) D HIA TR O FRE - Mg H
B, MMM ORELE, bW 3BHEHROR
micg vy ARBICE L VEBEZRITL, 27
HoOBHAEN~OER 2213 3 (Kochakian, 1950;
Kochakian and Beall, 1950; Buresovd er al.,
1972; Griffin and Goldspink, 1973). Androgen i
E45a vy ROERE EIRERIBERT 5 &,
FRbbEAE, BEHRSIH, ILMBEHELcEe
C AR TH 5 (Kochakian et al.,, 1948, 1956,
1957 ; Kochakian and Tillotson, 1957; Hanzlikovd
and Gutmann, 1972; Buresdvé er al., 1972).
b HRMES D BB L, MR TR I
Wk KOS O EBEAERNMAR L, Androgen
il EVEVEME A 595 (Scow and Roe, 1953;
Kochakian ef al., 1956, 1957; Kochakian and
Tillotson, 1957; 7GEi5, 1956; &, 1962; &M
5, 1968).

m%®%%ﬁuéﬁﬂﬁmﬁﬁ%f%?uﬁﬁﬁm
4L, CRPEZREEORELERZLTNEHD
rEZohTHw, (BEd, 1975b). ot
BB Y L I/ QU o PRl IR R IR AR b
RIBLTERRETS. UL, WSS D1
I BT B R O FELS Androgen S5
CHEBET2H0TH D E0IFEFERIERAZTSHTD

—
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2T, FEOSBHEROBEERET S LKED

¥ Androgen OEEEBR I, BEASIAL
OERGORENEDL I K BT EhEBLELL.
¥ 72 L8524 c testosterone 2542 LickDT,
FRBHOBLM ED L S IKHIET 2220 TS
TRE AT . BT, 2ofRI2WTHRET 5.
ks LU FE

#tstgs i3 New Hampshire £ (1975 4E 6 HERE
maigEE, DT, NH &5 4) ##23%, &
Barred Plymouth Rock FE (1976 4E 4 H M4 & EH,
PI'F, BPR &ugd) HEFE 303, AFS3PLEMEML
fo. Thoo@EREBEGHE (NH 133, BPR 15
3, £#X (NH 103, BPR 103) &I OREBH
|c testosterone propionate CGHEHZ%HIME KK &,
pig4 =Enarmon, DI'F TP ZI&d) ZHHAIEAL
7R (BPR 59, UTFcoh%: TP KEB&d) @
ISy Lz,

MBRIGEERES 2 Mo, 9EEEK NH 53,
10 ;885051 BPR 53, 20 @kkic NH 5 3, BPR
53, 30:E4Ec NH 33, 318k BPR 53,
28 Pt L. RBREIWHKME b 9 HERET
yEEkEL, 20EM ) NH 53, BPR 53, 30
JEEEE < NH 531, 318 BPR 533,520 5
EERLER AV, TP X3 9 B0 ICEERE
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L7z BPR 8438 5 3 iz 26 i » © TP % s L
3Bk IR L. TP o551 0.5mg/3 |
x5Mm, 0.5mg/2Hx 30, 0.5mg/AxI1l[ETH
DCNERRE R ZHE DT FihTHns k. b,
RS I By — Y icANh, TLEAHEE 2 BT
BHEICEOEE L. fallls Xk B hERE L
7o AEEOME XEE 1, WoRERICTY, £
OREEBREL .
BREEHRION X 2 BER2 LD, HBOEK
BiamE, S 3 LRESRFEGS THED K E L
7o, BB cHEEREL, TEMTEUHLL. #
B, Hd (1975b) oFkiciENKEAL iRk H
SpL7e. TIDL, MmO, B0 (RS
FEBOH~DTB) BRUOEHRON 28, B8
SUHIBEOBRHEEED RS L, WEOBHL & WEER
OEABELNY BT LI KD THREK LIRDEZEBAL
ZRSL .
1) ¥ (HWoHEEL)
i) BEIURE (FiRof, MG Z5R 8o
%, BHoHBLUAE#EGZEL)

ili) fEER (WBoF L&)

iv) BB UESON, BERELROG I
TAHABLIUCREGEZET)

v) LBEs (FREfi BN TOBNT, Bl
BEBELIcHHAEET)

vi) RIS (NESLTOBREET)

vii) B (EMEcEC Y, KEFEOVKEFS

75D NBRERMI LT IHARAEZET)
vitl) KBRS BB S ABRIciC b, BEgET
ORBERICHEEET ITAREZET)

ix) THESH (BEMATOHAESD)

VLG IBNoBREEEZRAD LH1Ic 60 TH
L. £, BAROGRX Y EELZHAISEZ
HUERZAIE L. 20508AI FEE M.
semispinalis cervicis, $EM M. longus colli, Elufh
M. pectoralis superficialis, ZEiuf; M. pectoralis pro-
Sfundus, V-BE=FEf; M. triceps brachii, | B G
M. biceps brachii, B M. gluteus medius, %%
i M. sartorius, KERHHf; M. biceps femoris, ¥
ek M. semitendinosus, YJEBEf; M. semimem-
branosus, ABEPAEER; M. quadriceps femoris, NEL
# Mm. adductores, TER=FHf; M. triceps surae 15
SUOEBBH M. peroneus longus THo1:.

*E S

LFE

EXDBREDEAE L Table 1 Rd. WK
LEBX EoRThERL & &, 4fkEIZ NH, BPR
LHNTholEEE THLIREALEL RS, DI.
L»L, BPR © TP ROEGFE IBRPEHRK i
HWELThRooEmERLk. $4bb, 31 Bk
DOEAE R FRMTEERSZ BYEBihokd, TP
5 (26~31:8E) thoktikgix TP KTEL
CRELRY, WBRHLUERR EOMITHS

Table 1. Comparison of body weights among cock, capon and TP treated capon.

Body wt. gain?

. 7 Body wt.

Breeds Groups Age (week) No. of birds g ()
9 5 1158 +121* —
Cock 20 2785210 —
NH 30 3 3655+334 —
Capon 20 5 2746+187 —
30 5 3683233 —
10 5 1396+ 66 —
Cock 20 5 2674186 -

31 5 3211%179 245+ 70%

BPR T

Capon 20 5 2658 +177 -—

31 5 32274258 225+ 86

TP treated capon 31 5 3467301 509 +150»

* Mean value+standard deviation.

b Body weight gain during the period of TP administration (26-31 weeks of age).
2 Significant at 5% level against cock and capon at the same age in BPR.
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Parts Ratio (%)
70 80 90 100 ne

Cervical part
Dorso-caudal part
Abdominal part
Shoulder girdle’s part
Humeral part
Antebrachial part
Pelvic part

Femoral part

Crural part

o—o NH at 30 weeks of age
o -- BPR at 31 weeks of age

Fig. 1. Ratios of muscle weights in different
body parts of capons to muscle weights in
the same parts of cocks.

Parts Ratio (*h)
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Cervical part
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Antebrachial part
Pelvic part
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Crural part %:

Fig. 2. Ratios of muscle weights in differ-
ent body parts of TP treated capons to
muscle weights in the same parts of cocks
in BPR at 31 weeks of age,

HEEERLI

HEDUBRG

KR IBRI B oF A Table 2 RS KA
MNEBRGEERER ES 9 —10:ERLI% b Bin L
2, FOEBEHRINRK LEBX ETRAELER
R LT $ishb, W, e IR, B, X
HEE s & I TR o B ER: NH, BPR &3
30 -3 kM Il BBR OF T R X 0 BRI
ot BRESEEEAMERT ICRETHREL
BT i, FBRXONBXicd 2 EREENE
%7 & Fig. | 0B THo7z. HRH»S, KERES,
rer FHRES, 5B XORE, Witk UM ThE
OHEDONENT EHMRET L. TLT, FOHT
LR LB R LTV AR BRI TZE OR
HELOSOME D EiICKBRIcBOTlAREL
& Z ORE AT 30 Eigis NH, 31 & BPR

DEFEDWIEENRENTS. 4%, B.ITHBTHDI.

TP X 0P ICx § 2 k& BAr G5 0B /HG
X Fig. 2 oliv ThHi. P REOH DK
“IA R TP B e ko REOMBE L R
MR EFEAEED SISO,

B2 OB

% Ok E &% Table 3 1009, X &2
X AWk 5 L, NH T3 30 b o T,
KRRTGEAN, CREER, EEES, ABWEBR O U
KEBSHO4BERNEEROAHTERICNE LD
fo. ¥ 1z, BPR T 31 @i, M, X
WL TEES, CRMEARES, CRESERE, KIRPYERRI 2L 5 DNC
TRZHH O BERHNLBR OF THME L b HREIC

Muscles Ratio (*h)
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longus colli T
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biceps brachii b
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biceps femoris
semitendinosus
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Mm. adductores

M. triceps surae

M. peroneus longus
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Fig. 3. Ratios of individual muscle weights
of capons to the same muscle weights of
cocks,
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Fig. 4. Ratios of individual muscle weights
of TP treated capons to the same muscle
weights of cocks in BPR at 31 weeks of
age,
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Table 2. Comparison of muscle weights in different

A N ; Muscle
Breeds G ge 0.0 e ————
reeds roups (week) birds Cervical part Dorso-caudal
part
9 5 13.04£1.1% 10. 1+1. 4%
Cock 20 S 36.4%+2.4 3.2x1.2
NH ‘ 30 3 52.243.3 45.9%2.6
Capon 20 5 34.8%+2.4 29.3+2.1
30 5 42,4+1.90 36.8+2. 70
10 5 16.3x£1.7 10.0+0.9
Cock 20 S 37.7+ 1.4 29.3%2.3
31 5 48.4+3.6 41.8+2.2
BPR e e
Capon 20 b 33.1£3.3 26.8+3.3
3l 5 40,8+5.3p 34.1+3.0v
TP treated capon 31 5 46.81+4.3 39.2+3.4»

* Mean value+standard deviation.
D Significant at 5 % level against cock at the same age in each breed.

Table 3. Comparison of individual muscle weights

Muscle
Age No. of M M

Breeds Groups . : . M. M. M. M.
(week) Dbirds sS?r’r’gI-is longus 4 i;toerra-lts pectoralis triceps biceps

clejzrvicis colli ﬁc{;alis profundus  brachii brachii
9 5 2.8+0.2% 2,8+0,2% 40,3+ 5.6% 14.0£1,6% 4,610, 5% 2.1+0.4%

Cock 20 5 8.8+1.1 7.3:0.8 121.0+13.8 41.8%5.5 12.0+0.9 5.1+0.6

NH ' 30 3 14.7x4.6 10.4+0.6 167.8+22,6 S4.1+6.1 18.4+0,9 7.1+0.6
Capon 20 5 81+0.7 7.5+0.6 115.0+12.2 40.1%3.7 12.6+1.0 4.820.6

30 5  13.4+1.8 85+1.0 166.4+24.6 53.3+9.0 20.0%3.7 7.6+0.6

10 5 3.8+0.5 3.8+0.5 50.4% 4.9 17.6*1.1 5.2+0.4 2.4+0.3

Cock 20 5 9.7+1.4 6.7%0.5 96,7+ 7.9 39,8%x3.4 11.1+0.6 52+0.3

31 5 11.8x3.1 9.3%1.3 143.0%14.2 $5.0£7.7 15.0+1.6 7.0£0.7

BPR Capon 20 5 7.540.3  6.5+0.7 108.0%11.7 42.8+4.6 11.3+0.9 5.4+0.7
31 5 9.7+2,3 8.9+1.4 151,2+12.3 52.7+5.2 15.0%1.7 7.0+0.7

Tfaggﬁf”ed 31 S 1L.3+3.0 9.6+0.6 154.9+29.6 57.9+8.5 16.2+3.4 8.4%1.6

* Mean value +standard deviation,
1 Significant at 5% level against cock at the same age in each breed.

INEL DT IS OBEEOLT R BRIEER L PTH .

TVLbDTHS. KBHME L OEBEYICRIZTTHNR TP KOMBKICHT 8 BERGEROUEGE LS
T S, RBROMBRICHT 5 & Bk H & Fig. 4 0dhTH ol EBICKOTRE O]
BOHaELLL Fig. 3 @b THo7. HRIMS STV gERTE, TP 0BS5Sk EROMMN

W, WTH, ANETEH, EREST S CEER R4, WEKK BEELVERS RT L3I0
75 E DRI EREER L T AHA TR ELHES 7.
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body parts among cock, capon and TP treated capon.

weights (g)
Abdominal Shoulder Humeral  Antebrachial . Femoral

part girdle’s part part part Pelvic part part Crural part
3.7£0.5* 68.8+ 8.2% 10,3%1.2% 9.2+1.0% 8.9+0, 9% 40. 7+ 5. 4% 36.8:: 4. 8%
9.3+0.7 203.4+16. 4 24.9+1.9 22.9+1.9 26.3+2.6 122.6+ 9.6 104.8+15.2
16.9+2.3 278.7£33.7 34,6+0.7 32.6:+1.2 39.3%2.2 198.3411.9 168.2+21.2
9.4+1.0 193,516, 5 25.5+2.8 213101 24.3£2.5 114.7£10.3 99.7+ 8.1
13.4%2.8 273.9+20.3 35.1+3.4 29.8%1.6 30.6+2. 1Y 149.5+ 9.9v  131.62 8.8V
5.1+0.8 85.3+ 7.3 11.4+1.4 10.4+1.0 10.0+1.2 48,3+ 4.3 45.6+ 5
1.9x1.1 169.5+14.1 23.6+0.9 20.3+£0.7 25.2+1.9 122.3£13.5 111.6+ 8.
13.5£1.9 247.6+24.3 31.3%1. 27.8%£1.3 33.6x2.2 172.4%17.4 141.6+10. 4
10.3x0.3 192.3£21. 1 25.2+3.5 22.1+2.2 22.84+2.6 107.8+ 6.8 92.1%= 5.6
11.7+1.0 256.0+18,2 3.3+ 27.1%1.6 27.9+2,70  135.6+16.90  119.2+14.4V
14.0£1.12  263.6X41.2 34.6x£4.0 30.1+4.7 31.9+4.1 167.9420.62  144.9£16.7»
» Significant at 5 % level against capon at the same age in BPR.

among cock, capon and TP treated capon.

weights (g)

M. M M. M. . M. " M. M.
gluteus . biceps semi- _ quadriceps ) triceps peroneus
medius sartoris femoris  tendinosus msg;irs a femoris adductores surae longus
5.140.6% 3.3+0.3% 6.8%F1.1* 56+0.6% S5.4+0.6% [0.8£1.6% 4.3+0.5% 14 1x1.9*% 3.6=0. 5*
13.941.3 9.6+0.6 24.9+2.7 14.1i1.4 187418 29.6+2.6 11.9:+1.2 41.2x7.1 12.0+1.7

20.2+1.8 17.9+1.5 46.0+4.3 24.6+:1.9 35.4%+3.2 455+2.4 15.6+1.7 657+9.9 20.9+£3.7
13.3+41.3  8.7+1.6 22.9+2.7 12.5+1.6 17.5+1.6 27.3+2.9 12.1*+1.4 38.8=x55 ILI*xLS5
17.940.7 10.7+1.50 33.842.70 [7. 141,39 24, 741,20 37.6:3.30 13.5+1.0 54.3%5.1 14.9%0.82
5.4+0.8 4.4+0.7 9.6+1.3 6.7+£0.9 6.9+0.4 12.7+1.4 50+0.7 16.9x2.2 4.8%0.4
13.941.0 11.4+1.4 26.3+4.6 17.5+1.9 17.7%2.7 31.242.5 11.8+0.9 4L.6x2.5 12.9+L7
17.941.6 15.9+1.4 42.1+56 21.5+2.7 26.6+3.4 40,3%55 13.9x1.6 57.7+3.0 17.6£L.3
12.6+1.2 7.6%20.5 23.6+2.5 12.9+0.9 16.9%+1.6 26, 5+1.4 10.7+0.7 36.2%2.1 10.6+1.0
15.5+41. 10 10.8+1,20 33,3+£2,90 16.6+1.60 21.922.60 32.3+3.10 11,9+1.7 48.8%5 10 [5 117
17141.9  14,6+2.12 37.1+2.8 21.0%2,62 24.9%4.0 39.3+4.6» [3.5£1.8 558x7.3 (7.1xL1

» Significant at 5 % level against capon at the same age
g
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E=EL (B, 1979) GHoEEESERICLD
FEEAILAL ZHROOR,
SIHAER S REEROBINASHE O TV LY TH
LT EETRLE. £, TP Rz 544KE80HK

in BPR.

12, £#c ko TR L 7RG AR O E B D A
¢, TR LR OREMESNIERTH L L

LTWg. KFEicEnTsd, ARERMLUTHEED
e EfEcH ok,
BoES, WAKTAHONIEEREEBEILALRE

7212 T, Androgen » & vy BEMLERIEE &
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LCTHRBTORBCESERTT b0 RS T
5 (¥ S, 1979). KRIFFECR38 i, MM & lhe
L“CW%’% mh}cT LR ET B KR, BIEEK

?7ﬁ” B S OTFRRER, EoihT b AR
M?)@ REEMEERL, 7, k#HMW i TP

%fﬁ?d-?’o CEREDTEOREREMOEAE ST 2 &
MRENT. Lichi>T Androgen o % »/¢ 7 Hli
LB B TN S O BFRGBI ICHEE R FEENTT
DEEZILNG. LD, EALEy b (Scow and
Roe, 1953), #A: (HIRS, 1956; &meo, 1968) 75
EOMRETIE Androgen OE#IZEE L THEH

SHBOFHEBICBEOTHELL, Bk oBE)R
BONENT ENPHEINTNS, DT &AW
B 5 MO & B 5 50 R T &R
LT3,

¥t (1975a, b) 13 BPR Z O THEKN O
RIEHER RO L EHETIR 9 BEH S 12 8 &, 18
W5 2LEICH I T 220 - BN EET L C
EEREHLTVWS. 2T, HELoE,S, H#E
THRRIICTZET 2 B85 13 18 Hi» 5 21 B o
E— 2 BIEIAE <, BT C O I 25H% <
BONHESEBSCo N kb &% Rm® LT
2. REIEOFER T KB E FREYE LB L&
&, KESOLIN REBOBE L w2, Hit o
(l975b) DT 5 P E RRT > T .

G IRVEBOCE S HEVE B O B B IR O R R
BIZODTOBRBROVIEITHREH I TETL
7zzuy. Kochakian et al. (1956) X, =€« b Tl
Y, KR EDY Vv )W EBICIOELLEE
EFLTHEMOENPY v v 2 BREICER A S 727
ZERBODT, BErEy FICBYLIY VY 2HO
HENRBZOBR I OEBIP Y &+ 7 Bk &35
WHHTEERELTHS. —F, GRS (1956) %
WS (1968) (3R TH R SR B R ICTRER A 4
B RNCRET 2 2 WME L. AIETS,
R OB E A ASFIR L ics s B IR T 5 T &
W Sic Lichs, cho D &SR HEE oM
R E B LT § k3 (Androgen o 4} WABIAR)
IED T E BRI O REDRES NI RTES S
EHEEIND.

)7, o ERBIEHIRHE, LBWES XONmETo
N ERRT 2 BB OREICBIEEAEHRERIE
s mms (1975b) BRKOBRGEREOEK
Eliaesian's 3 a2 toppeli 3 DRIPN- RE@ Wy
TR I B O TEM B ONE LI EE OB AN

A5, TORWRELTAEESEML, MO EH
UERSOLARERNEAD LD TH LT 2V S0
L7 ZRUEHER iIc B 1) S L B D R R il k4
®w%$%ﬁmm&@ﬁ%%HM&%T&HE&§®

BaERL, Mok EERBLTWS. ¢
DT &, /N} [ttt E 27 —KT 560TH
AD.

Kochakian et al. (1956) (3= A€ 5 + THROH—

KEET 2 BEBE T OEBI X I REERICEN
B EERELTOS. RFKOBOMRET b
D EPBREINI. Tihbb, ERICXIEELE

b F IR b Ty, BT REbEROES
HREZFeoict L, WEHOZ TR I/
b THDI. ToXIHiL, i OFREOES
ShRORBICEF USRI Orh ToENS LD EH
A6h.

AW s NH & BPR (2R#is e atd 5
MEMOEER L. 20 BEECBIF 2 RREX E 0
MXOBFHMBEEDZIZ NH X BPR oAk
ot L L, 083031 i s & i
NH oJins BPR &b K& o/ ciid, 2058
W IcE 5 NH ORERE 1.941.2g TH5
Diexfl BPR ozhiddTic 22.4x£5.4g ZRL
THb, Lip>T NH kb BPR iR TSH
b Androgen D/MHBHEESF Mmoo DRBRRIE
NH kb BPR o ifTcHRBicEbbo s RS
5. Lal, 3031 gErsicis 2 & NH oRfHE
i3 38.8+£7.4g = BPR o 22.045.8g kbiHic
K&y, EHYEA NH 0F T BPR LD#<
RbhiERickskkbotEzoh s,

% I

AL TSR O BB DAL ERY & X OE A
DERHOREICRRTEEC O LTHEL. #ER
#8 L LTz New Hampshire (NH) #& & Barred
Plymouth Rock (BPR) i & k¥, £hic
BPR o3:##ic testosterone propionate (TP) %
26 I > © 31 B TS L7 TP Lt s
Wi, ENENEE L CARE, RN ERE L X
UM & OB 20T, HEHE & L8R TR 20,
30, 31EisREc, EHBME TP UEEHTE 314
G I BRI 2T ok, FOARERRDEBDTH
D7

) ZBBoOLKBEOEFHEIHREEL SHBLFAL
THotz. L»L, BPR o TP <o TP ¥
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SHMThoMERGERP EBE LY BRI KED
o7k,

2) BRI BB ORE ICE LVEBEN
FLt. Fhbhb, 3031 BB s 2E8Bo
FUE, TR XOREE, TEEE, AUEH: L OTF R
TEEFEFEE DN X OHFEI/NEL, FICKIR
WBTWETH 27z, BPR &~ TP 055134
Bt XV REOH DL FREHBIORE ORI ZS &
L.

) EBRMEAOTHBRUOREICHELVEERLR
E L7 b n, 30--31EER BT L RBED
M4 OBHEESBREEMRT 2RI, KB
W, ERERRAD, BRRD B & O KBRS THER &
DESIThE L, fHcIAcHETHD. BPR
DRI TP 2532 & EBIcX>TREDOS
DIl & DGR DOFRE OEEM A L hi.

Pz &, HBOEBIIEICBIIERTOF
LOEBETZ2b0725 L, £hi3kH Androgen
DRI & L EE G R OREOBEICKKT S D
LEbLNhZ.
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Summary

Effects of castration on the growth of muscles in different body parts were

investigated in this study in cocks.

Cocks and capons of New Hampshire (NH),

Barred Plymouth Rock (BPR) and capons of BPR treated with testosterone pro-

pionate (TP) from 26 to 31 weeks of age were used.

Body weights, muscle
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weights in different body parts and individual muscle weights were compared
among the experimental groups at 20, 30 and 31 weeks of age. The results
obtained were as follows:

1) There was little difference in body weight between cocks and capons in
NH and BPR breeds during experimental periods. However, body weight gain in
TP treated capons was significantly larger than those in cocks and capons during
the period of TP administration.

2) Growth retardation of muscles was observed in cervical, dorso-caudal,
pelvic, femoral and crural parts after castration. Muscle weights of these parts
in capons were significantly smaller than those of the corresponding parts in cocks
at 30-31 weeks of age. The most obvious retardation of muscle growth was seen
in femoral part in capons. As the result of TP administration to capons, muscle
weights of these parts were recovered from the weights in capons to those in
cocks.

3) Castration had also a remarkable effect on the growth of the individual
muscles such as M. sartorius, M. biceps femoris, M. semitendinosus, M. semimembrano-
sus and M. quadriceps femoris. Weights of these muscles in capons were significantly
smaller than those in cocks at 30-31 weeks of age. The most conspicuous retar-
dation was seen in M. sartorius in capons. As the result of TP administration to
capons, these individual muscle weights were recovered from the weights in capons
to those in cocks.

In conclusion, castration had a remarkable effect on the growth of muscle,
with the conspicuous depression of the growth of hindleg muscle in particular.
It seems that this was due to the retardation of special muscle growth as the
result of the lack of androgen secretion from testis.



