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Clenbuterol (CLE) 1is one of the beta—2 adrenergic receptor agonists with powerful
muscle anabolic and lipolytic effects and is prohibited to use as doping drug for athletes.
It is manufactured as a 1:1 racemic mixture of two enantiomers, (-)-R and (+)-S isomers.

The both enantiomers induced the increased cardiac and skeletal muscles mass.
Particularly, fast—twitch extensor digitorum longus muscle having less beta—2 adrenergic
receptor was affected more strongly. The expression of MyoD mRNAs by enantiomers was
different between fast and slow-twitch muscles, but the results in proteins were not
synchronized with the changes of mRNAs. Furthermore, the (+)-S isomer strongly inhibited
the femurs and tibiae bones.
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Control (1=6) (+)-5-CLEB (n=6)  ()-R-CLEB (n=6)
Body weight (g) 36554127 35435141 3613+ 65
EDL wet weight (ing) 1557+ 7.6 198.8:£10.84= 21071217
ratio (mg/g) 0.426:£0.020 0.5610.019** 0.583:£0.0317
SOL wet wight (mg) 133.8£11.7 167.5+ 5.7 17321510
ratio (mg/g) 0.366:0.031 0.473£0.005°= 0.479:£0.040°

The Effect of 2 Weeks Treatment of Clenbuterol on Body
‘Weight and Muscle Wet Weightin Male Rats

i wetweightof C (#)5-CLEB (n=6) and [--R-CLEB [n=0) rats are shown.
The ratio refative weightof ightto body weight.
Valuesare means + 8.0 d (+)-8-CLEB, "P<0.05"P<0.01.
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The Effect of 2 Weeks Treatment of Clenbuterol
on MyoD mRNAExpressionin Young Male Rats
My NA i Brseks 0T C ~6). (+)-S-CLEE (1-6) and
()} R-CLEE (n-6) rats B dip as Control, which is set to 100%.
Values are means £ 5,1 onfrol, (+}-5-CLEB and
(FR-CLEB,"P=0.05*P=0.01,
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The Effect of 2 Weeks Treatmentof Clenbuterol
IGF-1 mRNAExpressionin Young Male Rats

IGF-1 mRNAesp

i mmsches of C L (+-5-CLEB (n=6)and
(-HRFCLEE (n=6) rats is displayed asperoentage of Control, which is set to 100046,
Valuesare means £ 5.0,

Significant difference between CONT and (-}-R-CLER, tP<0.05,

Sigmificant difference between (+)-5-CLEB and (-)-R-CLEB, #P<0.08, #5P=0.01

(X2)



NHENERGHRER 7 (MyoD) °EHARKD
fEHER 1~ (IGF-1) OFEHUZIX EDL & SOL T
BB EREZEHETAZERHLNE ST
(K12 . 72, BEAELLT
OFEFRA mRNA OFER & T L HEE L2
AN H D Z LV LT, THBIEERCT
NN =T ZABHE O E AR E T 5 K
(Foxol + Atrogin * wwpl) OEOFHEIZENH
i EBMG TR S TWVWAHAEREFD—KTH
LT s (X3BM) , E-FRE

250

@ Control
Shi L " ® (+)5-CLEB
O {-+R-CLEB

150

100

FOXO! mRNA (% of control)

SOL EDL

The Effect of 2 Weeks Treatment of Clenbuterol
on FOXO1 mBNA Expression in Young Male Rats

FONXO1 mBNA expression in muscles of Control fn=d}, {+)-5-CLER (n=8) and
(-FHRFCLER (n=6) rats is displayed as percentage of Control, which is set fo 100%.
Values are means + 5.0,

Significant difference between CONT and (+)-5-CLER, *P=0L0S, **P=0.01
Significant difference between CONT and (-)}-R-CLER, $P<0,05, +FF<0.01
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Control (n=6)  (+)-S-CLEB (n=6)  (-}-R-CLEB (1n=6)

Femure Bone Length (mm)  33.240.568
BMD (zfem?) 130.42 £4.00

32.83 %0459
122,982,068

32.8520.708
119.73 2501

39.33£0.432
108.53+2.81

Tibia Bone Lengh (mm)
BMD (gfem?)

38860256
104.50+1.54

39.060.900
103.10+2.64

The Effect of 2 Weeks Treatmentof Clenbuterol on Bone
Lengh and Bone Mineral Density in Male Rats

Bone Length and Bone Mineral Density of Control {n=6}, (+)-S-CLEB (n=6) and (-}-R-CLEB (=6} rats are shown.
Vval + 80, between C: (+)-8-CLEB, "P<0.05 "P<0.01.
troland [-}-R-CLEE, 1 P<0.0541P<0.01
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