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Elucidation of _the molecular mechanism of skeletal muscle injury caused by
serotonin agonists
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To clarify the role of serotonin in skeletal muscle and the mechanism of
skeletal muscle damage caused by administration of serotonin, we performed expression analysis of
serotonin-related genes in mouse skeletal muscle and gene expression analysis in
serotonin-administered C2C12 cells. As a result, it was suggested that serotonin production and
metabolism differ depending on the muscle fiber type, and that they may be involved in muscle
hypertrophy and/or muscle atrophy. In the analysis of cultured cells, gene expression such as energy

metabolism-related genes decreased when added at a high concentration, and the formation of myotube
was suppressed. The high concentration of serotonin administrated this time may be a model of C2C12
ce:ls }hat cause skeletal muscle damage, we would like to use it to identify new therapeutic target
molecules.
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1 k= (5-HT; 5-hydroxytryptamine) |Z4EKT I 2 O —F T, FHAFRER Tl EYE .
RN TITRVE L LTE X BRx RITEICH WS ORIAE, AN SI2B5-3 5,
e b= EBERI IO DR Lo e b= AFEEEO R HIC BT 2 BIVEH] T ORI,
MR IR . BHMRIER DR D DN HEBETH D, EERGE . B&MHAR OB « B350 X
DR RMRIES S A7 1 BV PRIEDEE 20 | AR £ & 5| Z ik 23 (Volpi-Abadie et al., 2013,
Ochsner J., 13:533-40), 72 HWIREDEATHRICBN T, ¥ F=0ZHFEKT T = | 25B-
NBOMe 2B 7 77 4 v a OMMICEEGT 2 & FEERMES BRI, BT RUIRIE 2 K3 2% 2
Lo TW5 (Kawahara ef al., 2017, Forensic Toxicol., 35:369-75), F7-. ffBE AR 2 R
LT/ a—2R@EHENSED 0O MENS e b= IFEMAEOEEE - /b= R L
F—MRHNCRS 45 L E 2 51 (Coelho ef al., 2007, Mol Genet Metab., 92: 364—70; Coclho ef al.,
2013, Mol Cell Biochem., 372:211-20) . £ 1 F = IEFEREIZ W CTHEE S 4 D RO AARIE & B %
icto h=r NEERELZRIZLCHEREISh TS EBExbN5, L, ke b=
VICKVBGNEEINDOD, SHITITEEHICE TS = OBEEIZ OV TIERT
T RBEENE LN TRV ORBRTH 5,
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BRHIZBIT 20 b= 0 BRI, KO tn b=V R EICLDBHRMHEED A =X
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D) BRHICB T 5 =2 OEREALOFE
BT 77 4 v 2 (Daniorerio) DERAG., b NMEWHMIAKE, 7 v NOFEH., BLU~v
ADEWGERNT, v RF T aT 0o 2k RERREFETER =B IERORE
fENT 24T > 7,
Q) VU ABKBICE T 5 k= BB R O R BT
12D~ A0 7 Aff (SOL) &KL (EDL) ZHWT, tr k=2 oA
B 59 % 6 M DORESE DB T-HBL% PCR THEMT L7=, 61T, YIRS L WT 7 LT TR
—NFEGIZIVBERSE~ T AOFEG., 72X a Ik OmZEREREZ LT
VT ADEMKT, KOT =AY AR v a b EE S 7 ZAOFEHICB O TS RO
RN 24T > T2,
() v h=r%#E L7z C2C12 fMlifd COMEls1-H BLAFT
C2C12 MR Z LA T D 3 DO T TR L721%. qPCR Z W T 1 = OpEARCRHNT
53 % 6 FIHOMHEOBIR T MOBIERCHZENE, =1L X —REHICBEE T 58I DR BE
bz ~7z,
O C2CI12 il (myoblasts) ZE 1 h =2 %KRE (0,10,100 uM) TH L 7= E5H1T 24 Kefilhs
7=
@ myoblasts % 2%HS % & e/ {LiFEE T 5 H#IEF#E L myotube (Z/0{b S ¥ 7214, Er b=
VEFIEE (0,10, 100 pM)  TEHN L 7285 HC 24 BeRIEE 2%
® myoblasts % 2%HS Z & T LB HICE 0 F = 2K (0,10, 100 uM) THIN L7242
HC 6 HMEEE
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AR TIE, 49, BT 770 v v aBEHicB T oEn b= OIERENZRET 52 & &
Hig L7z, 22T, tu b= ZREOFBENL & M LB KV FET 5 2 & 2l
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ELTe, BT T7 4wy a e Emicmza <, v MMk, 7 > boBEEG., 8O
SUADEKHEMNT, Ve RAZ T aT 0 o TEEREMBILEETER P = BERO
WERN 21T o7, ZTORER, Vo AZ T a7 4 U I7EICBWTT v MBI O~ U7 2O B
TS5HTR DY 7 FABGELIL, BRI TER N2 ZBERFHB L TNDH T LaR LTz, %
FHRA L PEZ IO TC T Tk, BUED & ZAWNTHOBEHZ W T 6 B2 R ITMG o e i
ST, ZDT=H . BRMICKBIT 5w = ZBROM O T 7 a—F HiEEZEx2 T, IR
T, o b= OEASRCRINCOVWTHREEITYI 2 & LT,

Q) ¥~V AFBMICBIT 5 u b= BEE G OR BT

~ U AEEGEZANT, ke = OEACRHICEE T 5 6 FEHOBSE OB I EZ i
HrL7ofbR, ~ v A0 7 A/ (SOL) & EH#EF (EDL) I8\ T, Er k= OpEACH
54 DEER OB RBUCH B RENRD BN, ST, HIERSCHZEROET L~ A
DEEHIZEWNTH 2D OBBETFRBUCEAEN AN b, RS L < IXA#
MEZATIZL o Tha b=V EASCKRHN RS> TEBY ., ZROBHERCHEMICEb - T
WD RTREMENE 2 BTz,

(B) tr h=r&#5 L C2C12 Al T OB ix T-F BT

T u b= PRI TR L C2C12 BRIV T, IR 254E, — v —
W A BB TFORBELE(NETLT-, Bu b= OB 5. EEIC k> TITRRAEENE SN
Teled, BEME L~ ThEer h=RINOMRZ 5| SR E T T 20 E R H 5 6 DOD, 4R
WMLt w b= ORE T, myotube DFER MG Sz, SEATo7oEiREDO R h =
WINEE ORI 2 B AR ES NI ET L E LTHAT 5 2 & T 4%, IRFIENSY T OfF
EWZLORTF T nWEEZ TS,
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