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ABSTRACT: AIM To explore the antiepileptic effect of muscone and its possible mechanism of action. METH-
ODS Ninety healthy male SD rats were randomly divided into six groups, including normal control group, model
group, low-, middle-, and high-dose muscone groups (10, 50 and 100 mg/kg) and Valproate group. There were
fifteen rats in each group. The epileptic seizure level and c¢-Fos expression in rat brains, together with the interven-
tion of muscone on them were observed based on behavior observation, immunohistochemistry, Western Blot and
qRT-PCR. RESULTS No epileptic seizure and a few c-Fos positive cells were observed in the normal control
group. However, higher Racine staging of epileptic seizure and more c-Fos positive cells were observed in the mod-
el group and low-dose muscone group. Racine staging of epileptic seizure and c-Fos expression in the middle- and
high-dose muscone groups were lower than those in the model group and low-dose muscone group (P <0.05, P <
0.01). Compared with the middle-dose muscone group, the Racine staging of epileptic seizure and c-Fos expres-
sion in the high-dose muscone group were much lower (P <0.05, P <0.01). CONCLUSION Muscone has

certain antiepileptic effect with a dose-response relationship. This effect may be related to the inhibitory effect of c-

Fos expression in brains.

KEY WORDS: muscone; epilepsy; kindling model; c-Fos

TR 22 RGUH W . U e AL 2 22

BAMATEEM T, I HER, FERERIA T S
TR 22 1B G R BOR M AZ S6TE . BFgT M, B Z
FHHEEA (TEGs) c-Fos, c-Jun 55 50 A&k % 5
B, 2GRS, SZNNGA R ERIGY Y Kk,
S BRI B A LIYG b . B 2 R
W FZR sy, HASEITE . mamss. ik
YERS o B R B G 7)o 22 RN H W B 25990
(REHNH) L8, BEMGRIE X7, “h
K7, OXEEIE BT CBURT, BURAESE W
R R R Y DR A R L AT S PR A
B HAEIALH S ROCR WA TG R . AR
T O RS M SRR R BV A, LA ] 57
B A T 0T R B Y ik ZH 2L e-Fos RIKHY M, LA
PRV B A B0 1 I b ] BEAILA
1 #MRl5AZX
1.1 #4
L1 SEseshy Kordd ARt SD K 90 H,
T, RBiE (180 £20) g, LMk TCA A
Wy, VFRHIES SCXK (97) 2012-0002, #h4)i&
NEFREE S HERLAT A 6 20, 430k TR B | A
XTREZH | BRI/ AL . B A EA R A . B
R G 2 . NIRRENA, B4 15 H,
LL2 gy e 29850 A (L1 Ad-
amas /A H), #it*5 P1071870) ; B§ A& ( H A TIC
ocwl, b5 P11I34558 ) KRN A (L Ad-
amas 2\ ), fit5 P1069366 ); Anti-c-Fos antibody
(Jz[E Abcam /A, b5 ab53036); —HUikH &
1444

(B Bkl HamRa A, fits
1410171); TRIZOL ( 3 Invitrogen /A &), ® 5
10296-010) ; PrimeScript'™ RT reagent Kitwith gDNA
Eraser ( H7s Takara 2y %], %25 RR047Q); SYBR
Premix Ex Taq ( H A< Takara 2 @), % %
DRR420A) .

113 FEAUA s RENEI AL (1
€, #45 RM2235); St W iEE (H A OLYM-
PUS, %5 BXSITF); 4 H3ha QL (FEE
Leica 24 7], #'5 EG1160); 4 A 3£ 801 /i #l
(T2 Leica 0], %5 RM2235); Wi (HA
Nikon, AU H500S8); KR 2 Mk ( H A Ni-
kon, #1%5 NIS-Element) ; M &5 L E T (3£
Thermo, %Y 5 Nanodrop8000 ); & & PCR {X
(3E LIFE 5], A% ABI7500) ; EgtR{X (3EHE
Bio-Tek 2~ 1], #5 ELx800); b7 &t B % AL
([ GE /AR, %IE LAS4000) .,

1.2 7%

L2.1 ¥l K v & R A B ER K M R 2
1% . ¥EBSATRH 1% nkii-80 B s, HZEREK
BCHlag 1, 5. 10 mg/mL, KN AR §H 7 FH A= BEER
JKECHIAE 1.5 mg/mL BB . BEIRECHI 1 J5 259,
JITA Bl il b B 25 ¥ b IS 4 C KR ARAT 25 o
1.2.2 AU, 2T BEALEE ST T4
TE O HRZH R R I T 5 AR BRER K 3.5 ml/kg, #5E
RUGTIRAL . BRI/ N R A . BR &I . B
Bl G . TN SR AN ZH ) A RN I T 5 S 3
iR 1% JPU% 35 mg/kg, #Zi4 J, RIGEHIE
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BT, TS5 RS TSR, ML
WRHESE S YGRE] 2 G S LA 1 BAFE AR SR,
L T & T A ST 2 B R
FRT25 T, TP ET AN 30 mn 4575 IF
B X BRSO 78 6 B ZH 4 3 A B /K10 mL/kg
AR /N . v SRR 2 o I B AR 10, 50,
100 mg/kg; TN % R £l 4 VE 15 79 I R A TR B T
15 mg/kg, 25 THZ5¥#EH 5 JH.

1.2.3 A7 Ulse ASSRZHE, BREST
WERBR 2 )5, % Smialowki 6 ZIF43ET (0 4,
WAHAT R B ENE; 1 9%, A Ak 8k ik
Wi 2 9%, MRAEPEREME; 3 9, Sk miE nmi k p
PRI 4 o, R 5 g, BEl; 6 9,
R ELPEIR ) WMAIC R RAT 2R ML h, 55
JAARAT s

1.2.4  NAZUIE SA R SCERZE e, FlL
VR 6 R, RRECS, SIFIERE, T Esh ik
E PR B, SRE BT R sk, A R R
WEVE 200 mL A2 A AR BRER K, BB T A,
TEFGUUNG , 53 85 106 52 o K vg oy, URAEAE - 80 °C R
£, A4 Western blot & PCR Kl 74k B
BALFEHUG, BT 4% ZREEERT, A4 C
UKFEORAE, DAAS S Ak Al

1.2.5 Sl fbkeil c-Fos PHMEANMI%C ¥Rl
LUk Y, JEZY 2 mm, )5 A48 NG Rz 5T A
O, H IR K, A, s e
RUTF, JE2y 4 wm, $ie SP (458 1 25 1 R -1
W) WAL T o-Fos FHPEZRAEIN &, &5 F
WEE, BIvEAnarz i sk i, FHEgEE A
WO EEEH (D, KA H A Nikon YR M Kk 1 k47
FEPEAM T2, Bk R B4 Bz S5 R S5 R 0L 3 7 4%
BEALIEER 3 4% 1w AU T2 I MEF (200 £%), it
BCOBHPELIM, 43 A P XA AR S i R BRURz JB
Vi I 114 S 1 4 PR

1.2.6  Western blot #5l c-Fos £ 4 £is B &
B Kt T AU R, B4R, SR, ESO, TIRE
o MIEMWE. KRG LR, myk, FB, B
WA, IMA—diEd &, WHIEERB)S, A
o BHSPRET4E £ I E T ODYSSEY ZL4Mif% & 48
HHET R, IRAERIR . SRADGE B A
Image J 6.0 #4743, 755 c-Fos AH XT3 W S
FE(H.

1.2.7 qRT-PCR yiail c-fos mRNA ik HBUbE
RS, WA TP, 1 mL TRIZOL %

W, TRAT, FULPI R UM RNA, S 2 06 B it
WE & RNA (4, AR 4 20 0ot B it 260 nm/
280 nmAh (1 LU A I 7 40 B, W5 RS HUORE S RNA
5 weibf 7 R S A i cDNA, FRHRAE I AE 5 cDNA
Fe vt B A BC i BB AT R 20 L (%) RT-PCR W A4
2. 7500 4 [ F A E R PCR X 95 °C, 30 s;
95 °C, 5s; 60 C, 34 s; 95 C, 15 s; 60 C,
60 s; 95 °C, 15 s W S&AFIGIA 40 IR AT L) o8
i PCR i, BKIREE 57 °C L Gapdh VERNZ:
FHE (NS )FEH N IE n] 5'-CATCAACGACCCCT-
TCATTG-3", 2 1] 5'-GAAGATGGTGATGGGTTTCC-
3. 5l F %) K IE |7 5'-CGGGTTTCAACGCGGAC-
TA-3", Jx Ju 5'-TTGGCACTAGAGACGGACAGA-
3", Il RN 3 AN E AL il R RO
HIARAR K Ct L, SCBe45 SRR 2723k A7 40 #r
ACt= HIFZEH Ctfl - NS CtfH, AACL{H =
SEIGEH ACH - % HRZH ACt,

1.2.8 Siit=#ab B F SPSS 14.0 GiH#k 4k ve4T
Giitab g, R Y +s #on, ZAITHEER
WK R R T 2208, LRI A, Jr2E5%
B LSD 3, 7 Z 550 %k F Games-Howell 3,
K BRI ZH 2 BH 1 40 e S T e A RO R DG AR
Spearman AR /3. LA P <0.05 fE 22 RAH
T E R BRAE
2 #R
2.1 BUAXKRAFAFUNELER FELRHE 1,
I AR Yo HR 2] 5 B 7 I A1) e 2 B TN G TR B 2 i AR
Zm (P <0.05), HAH K BRIRE A& 1E 9500
i Tgite R (P>0.05), Bijm, &4 KM
RACFN AW By, A X B 2 A B A ) /) 741) o
HIRNEPON PR b, B A R R R) 1 4H B TN TG TR B
HPONPE = Bg, B R EAN TrhmE (B
BRI HREZH K B Al /N R B 2 55 4 ~ 5 ) R R A
14 JAh, HApn1s H) . k1,
2.2 REAMWEREHEDL P c-Fos '8 4m e bR
TE 0 B2 Bz Jot K it By rh AU b £ e-Fos BH PR 2
JH, AT HRZH Kz o BT Eh i e-Fos BHE 40 A 2534
Wi 2 FREEE T . KA R RN R4 (P <
0.01) o JFFFER /N 6 2H K ot S ifg Hy - e-Fos P A%
Y RETN I 2 T BRI L R R A S R
ZH (P <0.01) . Ji§A R 70 i 20 BA P 20 a3 2 T
AR R i 2 SN IR g (P <0.01), B
Tl A 1) e 2 % PN RGP A 2 BE A A S LA e e 12
ZE5 (P>0.05), k2, El1-~2,
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Tab.1 Weekly comparison of Racine stagings of epileptic seizure in rats (x xs)

gl 1JH 2 3 8 4 51
RS} R 26 0.47 +0.52 1.60 +0. 63 2.93 +0. 89 4.57 +0. 85 3.79 +0.70
TR /N R 2 0.40 £0.52 1.67 +0.62 3.07 £0.80 4.50 +0.76 3.71+0.73
TSR P A 4 0.07 £0.26 1.33 £0.62 2.67 £0.49 3.80 £0.68* 4 2.80 £0. 68 **AA
JB A R 21 0.00 0. 00 * 1.00 £0.85* A4 2.00 £0.93 A4 A 3.00 +1.00 A4 A 1.53 +1. 13 A4 LA
T IR A 2 0.00 +0.00 * 0.80 +0. 68 A4~ 1.93 £0.7] AL L 3.13 +£0.92 AA A 1.73 +1.03 AL AL

SRR HRAL L, * P <0.05, P <0.01; 5B A E /N B AL, A P <0.05,44 P <0.01; SEEEE P R4, CP <

0.05,22P<0.01

R2 BRAAXRMERRESH c-Fos FREMAEE (x £5)

Tab.2 Numbers of c-Fos positive cells in rat cortex and hippocampus in each group (x +s)

PR (A~ -HP )

20 5] sy R T ey
1E A 2 9 14.89 £3.10 ™ 14.11 +2.71
FERIXS HE 20 8 171.13 £27.85 203.25 £22.73
AR /N B A 8 141.38 £27.31 212.13 £20. 63
JB A I R e 2 9 89.22 +£9.37 “AA 89.44 +4. 88 A4
B M AR 2 9 41.33 £5.24 A4 LA 40.44 +5.08 =44 A4
TN IR 9 41.33 £5.4] AL LD 37.33 £5.45 A LA

AJEFX A

AL ILEE, 4P <0.01

EJEE R4 FREHAMNEA G.WIRRMA

1 HFAKRMERA c-Fos FREMEEE (SEALRE, x200)

Fig. 1 TImages of c-Fos positive cells in rat cortex in each group (IHC,

B AL X} 41
2 BAXRBLSHP c-Fos AMEMEME (REALEE,

Fig.2 Images of c-Fos positive cells in rat hippocampus in each group (IHC,

2.3 Western blot #& ) c-Fos & & kA &R  1EH
X R ZH B o K it S R AN /D B e-Fos ZEFIERIA, A
TR HEZH B o7 K Eh v o-Fos £ A RIB W] 2 & T B¢
Al . R EZH LR (P <0.01), B
T /NG 2H K 5 K g By v e-Fos £ 1 R IK IR IR
ETEAEM . KRR RN MA (P <
0.01) . BFAFMR b ) 2 4H c-Fos 85 H RN & TR &
Tl TR e 2 S PR IR A 2 o A ) K] i 2 e TR T
FREAH c-Fos FE A RIK L TG it #2257 (P>
0.05), WK3, %3,
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Fig. 3 Expressions of c-Fos proteins in rat cortex and

hippocampus in each group
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®3 BHARMERKEBSH c-Fos EARIE (¥ £s)

Tab.3 Expressions of c-Fos proteins in rat cortex and hippocampus in each group (x *s)

c-Fos/Actin

20 53] E R -
g B 3

IEH ) a2 6 0.166 7 £0.016 3 ** 0.178 3 £0.014 7 **
R X6} 6 21 6 0.710 0 £0. 101 8 0.678 3 +0. 086 4
JE A R /N5 6 0.701 7 £0.052 7 0.643 3 £0.050 9
JES A T ) R 2 6 0.403 3 £0. 042 7 A4 0.396 7 £0. 026 6 **AA
A R K i 6 0.263 3 £0.03]1 4 A4 L4 0.241 7 £0.024 g **AA 0L
TR A 6 0.268 3 £0.034 9 **AA LA 0.255 0 £0.010 6 **AA 22

T SRR AL AR, TP <0. 015 SEEEE/NA B, A4 P <0.01; S5BRIP4 iR, 24 P <0.01

2.4 qRT-PCR # & & Bl B c-fos mRNA & ik
2R IEERTIELH B i Kt T U /D i e-fos mR-
NA ik, BN REZH Kz 5T Kifg B e-fos mRNA 3R
IREH I TR A I RR AL K T IR R A
(P<0.01) . [ /N & 2 5 T S g S e-fos

mRNA FER IR T RE A A A | G R
MREMZL (P <0.01), A E APl i 4 c-fos mRNA
FAm TR A R A LN IR (P <
0.01) o B i A5 i 20 Ko TN TR B 4. efos mRNA
TIRHEILG 250 (P>0.05), W4,

x4 BEAXRBERREBSH c-fos mRNA Rik (X £5)

Tab.4 Expressions of c-fos mRNA in rat cortex and hippocampus in each group (x +s)

c-fos mRNA
20 5] s R -
4 31
nsoeopittil 6 1.485 0 £0.265 8 ** 1.426 7 +0.281 9 **
Y R 21 6 10. 388 3 +2.540 7 11.676 7 +2.617 3
TR /N 2 2 6 10.901 7 £2.302 0 10.066 7 +1.881 0
JE A Bl e ) e 6 5.521 7 +0.979 6 **AA 4.3217+0.703 8 **A4
JB A R 2 6 3.113 3 £0.720 9 A4 AL 2.740 0 £0.734 6 AA LA
9 SRR A 6 2.850 0 £0.740 0 A4 A4 2.5117 £0.443 1 **AA LA

VE. SROEI R LR, PP <0.01; SEEEENARA LI, A4 P <0.01; SEERTRRHILE, 22 P <0.01

2.5 KAMEA c-Fos MM &k L fm A AFR A ¢
AR RS AT NGB Kz BT Ko i 5y -Fos BH P 241 Pl
G SR AR I KR AAE R INE Spearman AH G 43
Mr, TTLAAS A O J7 #2 J Spearman 45 24 HH ¢ &

& 250

=

= 200

g 150

Z 100

550

= o , ) .

& 0 1 2 3 4 5
RAEZH
A B

Bk Y, = 28.995X, + 14.05, r, = 0.778;
Y, =38.768X, + 6.570 2, r, =0.795, =Mk Rk
S 5 R g Ey v e-Fos PR 7KV 5 K B & 12 )
BIFMX. WK 4,

I
3 s
0 $ $
1 2 3 4 5 6
RAERH)
B.#ET

4 KRWMEFRED c-Fos PRIE AR E 5 B & {EZL 3 Spearman 18X 5347

Fig. 4 Spearman correlation analysis between the numbers of c-Fos positive cells in rat cortex and hippocam-

pus and Racine stagings of epileptic seizure

3 iFig

T A2 LA 28 G R] A5 S P 5 R S S A 1
BN AL R R I I RE R IR AT, R EEFRZ
SRR CEMANT L R S H RS X
EPNHBDRE A, FAER YD 5 EHEDE 1
(ChAZ9wTr) &, wta “BIUWER" Ak, D
AREEZHIR B R L Z A e i, (HHFHLASR

T KL kL IR R RAEILAN T, 1 AR TE
FEIE, RISLES oA EE, 2AatR, ZNEAR
HEE IR YT R, WU 2 E R RIS 5 e ph LAY
HAw o BFA 2 B A 2 7 R A U B i 15 M o 2
—, R EFNEERSy, BAGHIS . B
g WM. s e RaRt, iR
Tk ol DK S B A e X e el A 1ok 1 P B e,
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AL, FHEFBE K — B a5 B A T
P 2B SIEIRY T R B HIERE, (R H) i
2, BERRG PR R, R IR
BT R R, BAREEBERD &M,
100 ~500 mg/ kg 1] 12 (1) 8% 4 T 1] o 13 B L 22 0 5 |
(/BRI IR ) I 4 , TR RAOCR . AR
RO B AT AR A T B R T, B Ak ik
HAW, ORI 75 W EEHHEZ — AR
GBI, o RO A IR A R e A 410 ) 1S D &5
RMGIR RNE, BEARE ARG, A 45 2 I [A] 4
K, HAEH@MAE, HR2ESCHR, MIERE
il A 2 B PUIRAEH

WEFE R Y, c-Fos i 77 78 T HK #h 2 2
gi, —fHEBLT c-Fos FIkKFEAL, (HAEHLAK
ZHRIM . BRI B A AESERIBS , c-Fos 3Rk
KA IR KA, c-Fos SN & R %,
—J7 T, W ZAE T LLS B e-Fos 1 K B # ik,
Peng 251 BIF 5T 22 W, I 0 K BB R A A
15 minf5, HUR [EBCR 20 M st &6 e-Fos (1B
BFK, Sng S5 ELT AR TR B R N 4 4P G
MF] c-Fos 5 1 Pl — i ¥ = % 35, Cunningham
U2 AR P AR Sk A 20 A B R U 11
PRI BRI F] o-Fos & (MY KB 3236, &
PERERIH c-Fos kT FEAEINAAZ . F EINE
% B BUIRIRIE MR BGEBE, e A 1A
BT RS BE RN A% AR LR GA , TEAS PRI b BT il
AW, c-Fos 3 fE 3k, Mihaly ™ ZE0F 58 £ 1 c-
Fos [ 3% 35 XU 2 07 B i 5 AR FE VR,
MU Z B HIS c-Fos B 11 R I8 FRA A1 2 A2 10
R RER AT, e Se B IR AR A A A 1 S 15
TBAL, c-Fos Ay IRNIF 1T 68250000 I 1% 48 i I
F3—J7 M, c-Fos By Fik M AT LU S HURUR &t P
BB Ko c-Fos 5 c-Jun S8R, Ed5
GRPIEIE B[R] YR 55 5 08 — R AR B -1 (AP-
1), AP-1 fER 5 = {5 5% £ 5 W1 /e ni 5 A
(LRG) 1y AP-1 Z5& i i 454G, 8719 30 2 R K B
FEAY IR, X SO0 R AT 4 % 200 B A 45 o 2 1 e
ST, MAEFRET . MR T ZIRRR
fMZEF R 14, R B 28 N 48 1) %A P S ph 48
TG A By KA s, e T SO AL A T B D
SR B 0 o T PN 2 3 R R RS R R B
7~ c-Fos SR M &4 R B H BV LR Al
W K AERE DAL c-Fos, c-Jun A K KIk, 1 c-
Fos | c-Jun ARG (13258 R & BUBR L E
1448

BRI A%, —HRFEY), Hil, CARZ
5T 1M o-Fos (YRI5 FATF 25 B0 T 804
PUEIET . R, c-Fos nlfE ki #2822 e T ik
WIS &Y, B Z N TSR 1Y
FENIRER , HLERERIT RO 25 W) T e A4 v

ARRWEFEAE R s, AR BRZH O Bk 2H 21
A KA c-Fos iR S B FII R, HRIAFRA, 3%
I ATTERUR B BT | B K S AR A, ML LA
PRI K2 CAT X, CA3 X ik Bl &, i,
R 2 B A ) 7 D S 40 ) 73l 280 S0 R Bk A
c-Fos (R 3K, LB c-Fos & A & c-fos mRNA
IR B BRI A W TR, —H A%
e, A8 c-Fos RIKKF-5 K BUAAEHUNAH K
PEortrh, FRATHE B =38 A7 70 B0 1Y 1F [ A DG
iE— L ULH c-Fos S K M Z 8] X R %

HIERIR, e-Fos 225 1 i 1 A R i AL
(IR, T B 7 T 8 2 e ) 490 ) o T2 it 8 o A
W c-Fos BYFIK, A 28 BH LU (19 A S A 1)
TR o A7) HHE Ui I8 78 A P B 4 H PT 658 -5 HL BEL BT
W c-Fos By RINA I, #HUIPLGIA 17 i — L WF5E
B

S 30
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