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Effects of clenbuterol administration
on recovery of atrophied muscle fiber of different compartments
in rat medial gastrocnemius muscle

Hideki SUZUKI, Hisaya TSUJIMOTO and Takashi KITAURA

We used immunohistochemistry to determine whether clenbuterol (8:-agonist) treatment accelerates
the recovery of fixation-induced atrophy in the rat medial gastrocnemius muscle.

Adult male Sprague-Dawley rats were assigned to control (CON), casted-immobilization (IMM),
casted-immobilization following recovery control (RCON) and casted-immobilization following
recovery with CLE-administration (RCLE) groups. Nine days of immobilization induced muscle fiber
atrophy in both the proximal and the distal compartments of medial gastrocnemius muscle.

After a 2-week recovery period, the cross-sectional area of each type of muscle fiber at both sites
tended to be higher in the RCON group than in the IMM group. The cross-sectional area of each type
of fiber in the proximal compartment tended to be higher in RCLE than in the RCON group, but not in
the distal compartment.

These results suggest that CLE accelerate the recovery of atrophied fiber in the proximal
compartment of medial gastrocnemius muscle, and that responses to CLE in both compartments may
be different.
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DEFEIZB T S MBI B OFHHMEDOINE TR LD Z LR TEI NS,

2V 7 78— (4-amino-a (t-butyl-amino) methyl-3, 5-dichlorobenzyl alcohol; CLE) &, g2
LB SETFIREDOEHRDO DI ENT NS fo- 7 LT AMEEZET, ¥ V37 HE KRR 5
ROFEIC X o THKZ#5 3 % (Lynch and Ryall 2008) s Z DML # 44 % CLE %5 » b
DOEBEEMBE RIS Lz 25, EfTdh 5 RIEH; TZAmHIEH 23815 2 172 (Suzuki et al.
2014), & 512, T v POBREBEZOBIENMIC CLE#RG- LzL 25, RIKH) TR 2 I HE
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B Y FSVES — Lk U A (45mg /(KK Lke) FHEF T, AHRFTAOZ Ty F% %
Z b (3J; 3M Health Care, Tokyo, Japan) % vy TREHAEE 0 BEORETIT-72, 9 HMOF
TAMENHH, CONH#EE IMM#o0Z v b XY NIEEER (MG) 2L, EHISHAERT
WL 724 VXY & TR L 7zo 80k L7259 > 7 Vi 5t £ ©-80C THRAE L 720 RCLE
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BRI FIESHC X %5 L7, CLE (Sigma, St. Louis, MO, USA) 130.9% NaCL #i12C0.1% CLE
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72 : mouse monoclonal anti-slow myosin (% 4 7 1 ##»~ — % —  1:4000; Sigma, St. Louis, MO,
USA), mouse monoclonal anti-fast myosin (% 4 7 Il #i# D < — # — ; 1:400; Sigma, St. Louis, MO,
USA) o SRRk 72012, 25° CTI 271 b—AI2C, MEE L Y I S 10um o HLH5E 7 RAE B
Wil R &1 L, YR &2 #BER IR TN/ A 54 K79 2RISR )72, #ho1c, 8IR 201 M
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% 4 71 (Pt slow myosin (ZBatE), % A4 7 11 (T fast myosin \2FtE), BL U 4 71+ 11 (BT slow
myosin & i fast myosin OB G 2B E) (HF L7z SHMMEORBIRNE, 54 708 EITo 7
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BT BT & 7o RRAERE T RR 0 7 — & 94T I e E S BT LB RE X F A& DA AE
AL W2, WiRE & D BRI 0% B 213 Tukey-Kramer OMEZH W20 B, HEKHE
RS %R & Lz T-XTOMETHSHICIE, IBM SPSS Statistics (ver. 19.0 IBM Japan, Ltd.
Tokyo, Japan) % ffJf L 7z,
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Table 1. Body weight, muscle weight and relative muscle weight in each group

CON IMM RCON RCLE
Body weight (g) 2092+9 266+29  297+19  320+26"
Muscle weight (mg) 715+34 436+ 45° 592+ 52" 675+187"

Relative muscle weight (mg/g BW.) 24=0.1 1.7+0.1* 2.0=x0.2° 2.1+0.5

Values are presented as the mean + SD.
Statistic: “P < 0.05 (vs. CON); P < 0.05 (vs. IMM).

Table 2. Cross-sectional area in each typed fiber of medial gastrocnemius muscle

CON IMM RCON RCLE
Proximal portion
Type I fiber 1979 +293 1366+ 91° 1566 +=291° 1849 + 299"
Typel + Ifiber 1544 +311 1074+110° 1262 =263 1502 + 223"
Type II fiber 2150 +106 1546 =191 2110277 2467 +108"
Distal portion
Type II fiber 3053 =650 1440 +617° 2802+872 2875+ 840

Values are presented as the mean += SD.
Statistic: *P < 0.05 (vs. CON);"P < 0.05 (vs. IMM).

FREICHEEZ/R L7, RCLE #oOfE R b IMM HICHRTHEICE ML R L7z, IMM #OMHY
L CON B X 1) K30 %l % 7 LA EAATED H 7z, RCON BRI H i b CON #
XA EIKAE %2R L7zo RCLE RO M E 13 CON £ LW 32D o 720
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MiAE OREIT IR AR X CON BEIZIERTHRIB1 % A BICIKAH A /R L7z RCON BED & £ 7 1 ik O R I i
Filx CON BEICHARTHRI2I% A RICIEAMZ /R L7z RCLE B # 4 7 THMEO BN EI R IE IMM #F X
D#26% DAERICEMEER L7720 IMM B0 4 71 + LMD IR CON #RIZ < THIZ0%
ARICRMEZ /R L72e RCON KD F A4 71 + I HHE ORI AR X IMM #f3 X O CON B & AR %
EIIBOLN D572 RCLEFED Y 4 71 + 11 oMW IE IMM # X 0 A ZITHI28% w1l %
RL720 IMM BED 5 4 7 TARHMEORERTIRE 1L CON B & A B AR Z21E780 S 22> /2o RCON HED
7 A7 N AHEORERIADIE IMM BB X O CON HEE FERAITRD SN D 572 RCLEHD ¥
A 7 1 OREBTHRIE IMM B X D A ZEISRT% REE R L7z

FAEBIZ BT, IMMBED ¥ 4 7 T #HEDORERT IR X CON BEIZHATHRIS3% A B IR EZ R L
726 RCON #D % 4 7 I #MEOMEWTIRIAF 1Z IMM B & O RNCAH E 2RO SN h > 72. RCLE #if
Dy A7 ORWHED IMM B L O RCON #E & ORICHEAIIRD LN R0 o7,
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ARWFZETIE, BIBEEEIC X0 2 L 72 RIS o AN CLE 24 5- L, ZORLIEHA 2
Fi & OEEZIHET 2 2 F O RL 2 A B W THBR L= LR BGET L 72,

EEB X O EROMELY, F7ABEIC L) NHIBEETIXZEM L 722 LB bh
Too F72, FTRBRAAEO 2 JE O BIEHH TR E R IR UEEZ R Lz, S5 ICEEHETo
Wns i, RCON#E (WEmA36%, HIXMAERK16%) (JH~ RCLE B (R EER55%, Hixt
MR ERER22%) HK & {, CLE ¥ 50 8hA SN/, CLE IEHMHIEINMICIEM T2 & il &
NTWwbZ L5 (Rajabetal 2000, Kitaura et al. 2001, Sato et al. 2008), AHFZE Dk 4133445 T H
% WP 12 5\ T CLE O LRI 237 b ol Z A L 72 & £ 2 b7z,

AR THWZZF 7 ARMEIC LY, B & @ AR OMRMEILICHEE 2 FE AR L, TNho O
BIEF T ABBET N2 HW DI OWF7ek # & —% L Tw/z (Tomanek and Lund 1974, Edgerton
et al.1975) o — 75T, WRIBEIEE; O LA O B #HE L F 7 A B EIC & D 30% AT 24 L Tzl
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TBERE RS O3 A5 & AR TR 5 72 L 5 A4 DOMFEREF & e o T 7z ($iR 5 2012),
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al. 1995a, 1995b, 1996, Vanden Noven et al. 1994) . £ 7z, PRI o> Wi AL A o 7 s o B2k
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W %, AR W AT A, S ARSI R R L722s, ¥4 7 T B X O] + I
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