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Effects of Feeding TMR on Growth Performance and Expression of Myogenic Regulatory Genes of Holstein steers
during the Rearing Stage. INapA Sunao, Kenichi Asapa and Yoshihiro Isozaki (Fukuoka Agricultural Research Center,
Chikushino,Fukuoka 818-8549, Japan) Bull. Fukuoka Agric. Res. Cent. 30: 1 -6 (2011)

The purpose of this study was to investigate the effect of feeding total mixed rations (TMR) during the rearing stage
(157-268days age) on the growth performance and expression of myogenic regulatory genes (IGF-I, IGF-I receptor and
myostatin) in the skeletal muscle of Holstein steers. Seventeen steers were selected for this study. Five were fed TMR
(TDN:71%, CP:17%) based on the general nutritional level in Japan (Group A), six were fed a concentrate and roughage diet,
which had the same nutritional levels the diet fed to Group A (Group B), and the remaining six were fed a high nutritional
level TMR (TDN:74%; CP:19%)(Group C).In Group A, the NDFI was higher than in other two groups and the abdominal
circumference was larger than in Group B. In GroupB, the pH of the rumen juice at the end of the experiment was lower than
in the other two groups, and the mRNA expression of myostatin in the skeletal muscle was significantly lower than in Group
C and tended to be lower than in Group A. These results suggested that feeding TMR helps to maintain a high roughage intake
and steady rumen condition during the rearing stage and the myogenic levels might be controlled by a change in the mRNA
expression of myostatin in the skeletal muscle.
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2T, AR TIEREBKEDAE L ZTMREMHS L T:
BE L DL LT A DR VA XA VIEESBE L
DEMBREZ O E LI HE M L Mg RIGE - 134
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5.9 208X 68H, EHEETMREHHE 3 5 mTMR
iz 6¥HZ Z N ENELE LT, HBIRICEHABKRICE
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AR (%) V)
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NDF®) 35.3 29.7 60.0 30. 7
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IGF-1 5’ ~TCTGAGGAGGCTGGAGATGT- 3’ 5’ —CAACACCCATGCATTTGTGG- 3’ 476
IGF-1 receptor 5’ ~GCAGATGACATTCCTGGGCC— 3’ 5’ ~GCTGCGCTGAAATACTCCG— 3’ 461
Myostatin 5" ~TGTGCAAATCCTGAGACTCATC- 3’ 5’ ~GGAGACATCTTTGTAGGAGTACAG- 3’ 540
RPL7 ! ) 5’ ~GCAGAACCCAAATTGGCGTTTGTCATCAG- 3’ 5’ ~GAAGACAATTTGAAGGGCCACAGGAAGT— 37 392

1) RPL7 : N¥BHEY%E (Ribosomal protein L7)
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DMT 5.77 5. 60 5.77 7.75 7.41 7.73 6.76 6.50 6.75

HEEDMT 2 (1,069 (0.79°)  (0.88) (1429 (0.99%  (1.18) @ (1.23") (0.89") (1.02)

TDNIT? 4.10 4.14 4.27 5.51 5.337 5.727 4. 80 4.74 5.00
cpr® 0.98 1.04 1.07 1. 32 130" 1437 1.15 117 1.25
NDFI® 2. 04" 1.90 1.77° 2. 74" 2.50 2.30" 2. 39 2.19" 2.07"
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6) [FIRFH, RIS HAIC IV TR, AN CFRA S CRBRIXEIC Z N ENAEZAY (A-B:P0.01, a-b:P<0.05) ,
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M B & B R BRI T D FEIIC TIE T A & i
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TRIZBWTTMRE OEH B BEX & D K& TfE%
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A VA VEERERTF -1 AGF-1) iZ4 ¥R ) ¥
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BEHBICERIROONL o7 2 L1F, CPIXH
LEThol:lzdtEZLNS,

— RN B T AE R T 2 BT B B W I A e
O oizix, B bFEEsE B T 5 8B E
F# (Myogenic Regulatory Factors : MRFs) 238

Fa4xk HABBRTHRICBIPZHABRROBESLV

38 R fiE
H H TMR X Sy BEIK # TMR X
KT (kg) 299. 1 292,31 303.6"
PR AR (cm)
hE 125.3 130.6 129.5
i 120.9 121.7 120.6
i 126.2 126.9 124.2
Jia R 153.6 152. 2 154. 0
Jz 186.8° 182.2° 188.3°

1) FEEANICB WM RS MR XEIc AR 22
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T H TMRIX SHEX A TMREK

pH 6.8" 6.5" 6.7
T rE=TEEHE (ng/dL) 8.8 10. 4 9.1
I PERR 5 % (mM/L)

[H{E07S 32.5 33.9 33.7

7'a v A g 11.5° 12.6 14.5"

kB R S e D 58.5 62.0 63.0
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5 LTw3 (Wrights 1989, Hinterberger s 1991,
Weintraub 1993, Megeney and Rudicki 1995) ,MRFs
EF T D AT L or b, BHE & AR RRAE O T B &
WL, BRHOFELRERFTHLIGF-1L LB
B OKRETRET 2, BT, AL QAN
HIFHETAF & L CMyostatin3® %, Inada® (2010)
%, 2- S5O MM ESFOMERGIZOWT,
IGF - 10 B EIF MR, BERERGFICL 228 %
RV EEHRELTWS, 2OZ L, AT
B 2B TEEOIGE - IR B ICRBREXH TR
PO N Lo TR E—BL T2, 72, TMRK
DIGF — 1 receptor D FIm 030 BEX L D ARV E %2 7R
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BT S 0 DB % AT T BRI RIR S T, B
5 (2003) 1, BEHS (5- 7THimK) (TREMR T
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%, ABFZEIZ B W TTMRIX O Myostatin Fs 3 & 234> Bt
K& OmWEmZRL:Z &1, TMRFESICX 24
FRHER R O B3, B8RRI T 2 bR & hn
EL, ZAUTEEBIL72/EM £ L TMyostatin® F&3H 23
ERLIZEEZ LRI,

BTMRIX & 3BERK & O HBLZ, EHEIZTMRGS
BRERTLOTEL YV, UL, fRHERE 5 L
T2 ERBEEIICE T 2K OTDNIBS & FCPID 2 28,
B TRICB T 2KE & JEHE, S IR EE
OMBEFIGF -TREICEELRIFLI:LEZ LN,
7z, BHTMRIX O HEERIZ BT 2 MyostatinFEH D
EFIZBIL T, IR U 72 A MU 1R S B R SUE
FDER & HEE S Tz,

2 TMRERBKEDFE
BRI 2 BKEEDR 7 2 TMROFE S 23,

Bgﬁg(mL)
500 1
450 +
400 -
350 1
300 4

250 - a o 4y Bl

200 BTMR

150 T T T T T T
120 140 180 180 200 220 240 (H#&)

%1 HAEREIEARICS TS RHABX O MEFIGF-I
REHR

D A A ERERIC I T T R/F 5 I SR ] C R 72 2B A
n (-1 :P0. 10),
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5B R K MEDRE L BRI 2B LB —B W
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BERIZSTWIEDBPELPIZT o1, 5%, B
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BT M R
80 - =P
¥ W i EETMR
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F2H0 ZFHARXORABRKRTERICBITDBEHRE
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