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Protective effects of muscone (M & M) on the hypoxia/hypeglycemia and reoxygenation induced damage of
SH - SY5Y nerve cell cultured in vitro ZHANG Zhuang', YAN Yan-fang?, ZHAO Ke-zing', SUN
Su-tun®, WANG Shuo-ren', ZHU Ling-qun®*, NIU Fu-ling’. 1. Key Laboratory of Chinese Internal
Medicines Ministry of Education, Beijing University of Chinese Medicine, Beijing 100700, China;
2. Department of Neurology, the Affiliated Dongzhimen Hospital of Beijing University of Chinese Medicine,
Beijing 100700, China

[Abstract] Objective: To study the protective effects of muscone (¥ ) on the hypoxia/hypoglycemia
and reoxygenation induced damage of cultured nerve cells. Methods: The model of hypoxia/hypoglycemia
induced damage was set up in vitro by sodium dithionate. The mortality and survival rate were detected by
trypan blue stain and 3 -(4,5 —dimethylthiazolyl) 2,5 - diphenyltrazolium bromide (MTT) assay respectively,
lactate dehydrogenase (LDH) release was detected by chromometry, necrosis rate and apoptosis rate were
observed by doiible stain of Hoechst 33342 and propidium iodide (PI) with fluorescence microscope. Results:
Compared with the normal control group, mortality rate ((5.0%2.2)% vs. (71. 2+ 9.2) %), necrosis rate
((2.6+1.2)% vs. (46.8410.4)%), apoptosis rate ((3.1+0.8)% vs. (16.0+4.9)%), LDH release
((20.14+5.8)% vs. (66.447.6)%) in damaged group of the hypoxia/hypoglycemia and reoxygenation
increased significantly, while survival rate [(100.0+ 4.4)% vs. (25.6 % 3.7)%) decreased significantly
(all P<<0.01). The mortality rate [(22.7 4+ 5.2)%~(36.1 3 5.9)%J, necrosis rate [(24.3 % 8.3) %~
(28.948.7) %), apoptosis rate ((7.84+3.1)% ~(10.4+4.9)%) and LDH release ((37.6+4.1)%~-(40. 6+
2. 4)%) decreased significantly (P<C0.05 or P<(0.01), while the cell survival rate ((42.7+1.2)%~(47.8%
1. 7> %) increased significantly (all P <{0.01) in the muscone treated groups of different concentrations.
Conclusion: Muscone can significantly protect the nerve cell against the hypoxia/hypoglycemia and
reoxygenation induced damage, and it is suggested that muscone might be applied to the treatment of acute
stroke.
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1.1 ERME. Q4. AW S 54 K5 4 5%
SH-SY5Y HE#HEMK*ERERABEHRE
R, AR SRR AMRY 11~30 . O
Y BEREWABTEAKEYH HRERGHS:
0719-9905), =L RBH TP EHREPFEN
B¥HENERALBERR.ZEUASEH Rbl
4 83.2% ., @FEEHE N :Dulbecco i & Eagle 3%
Fr# (DMEM) #5 3+ ¥k A 36 H Gibco 24 H) 7= i , $1 £
/NG 13 3 2 B HyClone 24 ) 7= &, B 4 L1 R 3£
E HyClone v 8 =&, BBE§.L - A EAB KA X E
Sigma A A M. FERX - HERX M ELHGRG
BERAR G, 4P EEHEE MTT) ., Bk
(PD¥y k% H Sigma 4 & 7= & » Hoechst 33342 iy

A 2% E Molecular Probe /&), 3. 8 B% & # (LDH)
BRAEAERFEAY TRERERAFRSRGS .
010101) ; 4+ Hr &k — B B IF AR (DMSO) K K Bl K ]
EERT 50, E R B B IS A
¥R, KR =%&K. OEF: HERKE
#r MIT -2 H B2 B8 E; E Heraeus cell &
CO, B %4; H A B R EH BX60 BB, A EE
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1.2 E®I%

1.2.1 SH-SY5Y W& E 7 E ALK :
MFRT B B EE 1X108/L IR E, 5l EMT
96 LG FER, Bl 100 pl;24 FLEEFHR, Bl 1 ml;
6 FLIEFRAM, B AL 3 ml; (R HOH 5% 8 CO, $EFF
F3TCHEFUWERTER.

1.2.2 BEFERAKBBERESRAHE HRRUBE
B 100.0 mg, B F 100 ml ZEME P, AR LK 4L
KIS ml, MEFZKEZE EERBEREE
1.0 g/L REEBEN 3% W L BEKEW , B B
EELBAKBERSE  TRNHERERREZ
BEEBU BN 0. 094 0%~0.002 3%,

1.2.3 ZMESRE/BRBEM AL ERGHEL.RB
AEBRAE_TRBRAERRE, UESE - THR
IR [RI 4 ¥k FE B THE Earle BGIBE, MTT 835 W
EHMFER  EREETANE - ERBRALEK
B BAEEGRERGRE. . KRENE _EHRRHN
KRR 1.0 mmol /L, HIBELBEBRIEWT Rt
F2hE, SILFEHEFE AL Earle R U
2 W, IE % 3T BN A X I & # DMEM 35 37 ¥
BAMAEE _EHMRALKERN 1. 0 mmol/L ¥
JoHE Earle ¥ ,5% CO, #3548 37 CIBE 6 h, b
B R & FLWAR , & FL A L ¥E Earle ¥ Ve 40
2 W, |EME DMEM H35 i, ShEE3E5% 12 h, B
AR R/ BRI S S,

1.2.4 ZRELBH/ATESHA - RELYRAK
BHEIBMABBMERLE R, e S A&/
BREMBAERGERFTARETREALRE SN
1.563 mg/L(BEWREL).0.781 mg/L(HWELH).
0.391 mg/LURWELD M BAY =L E2H
KWER 3.125 mg/L., Y FHRE/BRBENELR
AL BTN B & E —WHLERH 1. 0 mmol/L § Lk
Earle Y #1& 17§ DMEM #3% 8.

1.2.5 ARBEAME HEHEZBHETRELE
HOBRE/ BB MRS ERGERUR S THEH
ZHREEEL,

1.2.6 MTT 50 & M REE R B MTT iR
FIECHIR S5 g/L WM TR . AAARE, S8, RELK
LA, i A K 1 ¥ # DMEM 535 ¥ 100 ul, FEAN
AMTT TAEH 20 pl, 185,37 CIEE 4 h, ABIKR
BEHELNBRB, BFLMA 100 ul DMSO, &%
10 min, FEESFRIY 492 nm KA E R FLRLE
(AEURMARILAZ, EHXHA A EYEH
100%, it BEHAREFEEE, ARFERCD =81
AE/IEENRA A EHHHX100%,

1.2.7 EpERaiifnilesairte® . EhiE
BC i BUE R B 4B 4 CRFE, RN
B 0. 4% TAEW . RA 24 FLIE ML R, hlBEL
B )5, B B IR AR, & LR 1 WO B4R 4 5 i IR
T, ARZHAEESECN 0. 25% K BB 1L, A
A /NG I T 46 1 BOBE , B LN 0. 01 mol /L B§RREE
Zrp W (PBS) 1 ml, pH7. 4, WU 4E 40 B8 W F % L 4
2R E D, Ll 800 r/min (B0 4215 cm) B .L»
5 min, B3 FEW, B 0.3 ml, 52 1R 0K 40 o &,
BARER IORBANIE S, M—5F 0. 4% EH
WEWIRAT, 72 3 min YA MUK B T BB 8
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1.2.8 LDH R FEHWE . IE 24 FLIFFR EE
T XRS5 R E L B SRR A G 1L ¥ DMEM
AR 1 ml B ET-86 CRIBIKFARHE ER
BH LA ERM 2 K, FHRpR, R,
3 000 r/min (B> 242 15 cm) B L 5 min, & B
LDH 50 & 3 81 58 4F, 2 6 6 B it 340 nm 403
EF T A BAE, HHH B A R
# i) LDH ¥ £ .LDH W R (%)= L EW LDH &
/(LYW LDH & £+ ffi %% LDH &4 X 100%
1.2.9 HBFERMBPT-ROME . SBECRK
EY.EFERET 6 FLEHRMA L MA 1X105/L #
ZHBBW3.0ml, & 5% CO, EFMH 37 CIHEF
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PBS(pH7. 4) &%, Fi4& 10 mg/L Hoechst 33342 #&
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I (pH7. 4),5%CO, EF 4+ 37 CHFE 30 min,
FX1%KF0 0. 01 mol/L PBS(pH7. )22 ¥k 1 K,
10.0 g/L # % F B & &£ 10 min, 0. 01 mol/L PBS
(PH7. OB 1 K BB HF . H AR TRIEA
F RARABHENRE, F, ARRLERGEIHE
FrgiRmETE.

1.3 B AL 3 . B F SPSSS. 0 # 4 # T4 it 2
5307, B[R] LB R R B R O 22 0 » AL IA] EE ek
g M5, P<0.05 HZERAGITERX.

2 & B

2.1 BEEX SH-SYSY # 2 40 i ik & /5808 A
BREB G HRAER MR T F A LDH [
HERY W G D B4 40 RS B IEE X B
AU BEM, AMFET-RMLDH R FHBAR
(P#H<0.0D):; BEMSREHAN=LEEHHY
RE 42 % 40 MU 77 75 38, P (K 40 BE SE 1= % A1 LDH % i1
(P #<<0.0D,

2.2 JEFEFEIX SH - SYSY # 2 40 M ik &/ 60 8E A
BAERGHARKIER W ENEREGE 2):
Hoechst 33342 1 PT J& {f X34 8, 5 4 W B, 72 92 0%
BHETAILMEZR EEMEEEBITL, REORE
Baaf; AT ARB R EARE, HEARESR,
BAkaE R, IR S 4R 2F L W /MR A R SR 4
BEOEINE., E¥XHEE QT LR BMIRIELH
MaFE T R R KRB IRSE AR R T
(P ¥<<0.01); BEFSKELAN=LEEH
4 359 B B 2 [ 1K 40 B8 38 BE 3 R 1o R (P<<0. 05 BY,
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1 BERMNHSHRRE/ RENBARAGAR
FER.FETERNLDH RHEHEW cts,n=8)
Table 1 Effect of muscone on the nerve cell survival rate,
mortality rate and LDH release induced by
hypoxia/hypoglycemia and reoxygenation (xts,n=8)

a3 HRFTHE(N) ARFETF(%) LDH R E(%)
E# A RA 100.044. 4 5.042.2 20.145.8
A4 25.6+3.7*  7L.2+9.2* 66.41+7.6"
ZHLRBH4 45.6+4.7%  25.6+6.72 46.8+3.74

37.6+4.14
39.4+4.228
40. 6+2. 42

35.015.44
36.115.928
22.745.28

42.5+2.14
47.8+1.74
42.7+£1.28

WEM 1. 563 mg/L 4
BERO0.781 mg/L 4
BER 0.391 mg/L A

. SIEREX R« P<<0.01; 5H M 4 3. 2 P<0. 01
2 BEEMNHSHAMMRE/ RBENBELALRYG
WMPEERE AT EHEE (cLs,n=8)

Table 2 Effect of muscone on the nerve cell

necrosis rate and apoptosis rate induced by

hypoxia/hypoglycemia and reoxygenation (x+s,n=8)

R HIFFEER (%) MREE TR (K)
E¥ ST RA 2.6+ 1.2 3.1+0.8
HEY 46.8+10.4* 16.0+4.9*
ZLREH4 22.6+ 7.38 8.1+3.4%
BER 1.563 mg/L 4 24.3+ 8.32 8.6+3.8%
BFEH 0,781 mg/L 4 26.4+ 5.82 7.843.1%

BB 0.391 mg/L 4 28.9+ 8,724 10.4+4.9

W SEREALLSE. - P<0.01; SERH HE . ¥ P<0.05,
AP<C0. 01

3 #
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7 %t 25 B 0 R R I By 1 45 29 R B B AR
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Yy S B0 SCERIR I8, 8 2 O B B B0 P RO A B A
A RRABEELA BEFHBRPEHE R G 5REE
FIER, RS BRA R IER, BUA N REI+
R SR P R RO 3R R 2 BT BB A 43 . (HA T
BEHHAREATIRE (EZHABRAL ARETED
55K 4R B8 A 7E R AL 7K VR R BT 3R K B A9 £R 4
YERT, LA RPUBK 3 B S e R 2R AR 5 5 T
HREES, B LENRHERE RGP
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1 E#AEM

1.1 —BEH .86 HBEDE 62 4,
I 24 Bl EEWE 21~67 X, ¥ (404
)%, RFEE 0.5 h~1 4, 5K FEN
FHERVER.T B EE MR RS, MR
HRER, WEBEMESXKAFHL,
HPFEn 26 Bl RES A 55 LB
MEASH:EHFEFHKHEHR
K 1.6 cmX0.6 cm,

1.2 BITFE

1.2.1 B&H . 2EAMESE R TR
WLpS FE 5 (UL, B F AR S it %
THLE, A
1.2.2 REEEA ALK 200 ml+F
BEWXICU,BH 2 Kbk E G
B, ABEEAEERVES ; FES
BN 105 B % 2 4% 500 ml+ 25 % B &8
B 10ml+10% S48 10 ml; 4E4 K K3
20 mg AT, FH & H IR 20 mg BRIk TS

VEZ R 3 2% (1964 -, &r G,
ITEE AN, EREM,

X kAR .B

() EKE 20 mg, B H 1 WHLE,
WARBRFFES 2 000~2 500 ml, B &K
BEREMUBESEH SO0 RP
%, BHKKRKR#EHAKZEDL 500~
3 000 ml, }3&E YT BR IR M E 3,
AR K . &B8FE 60g, &Y 30g,
MHN4& 15g, FRF 15, 8BE15¢,A
F1o g, XET 15, BE 15¢, A
12 g, 7% 30 g, Bk{= 10 g, 417k 10 g, JI]
15 g, RE10g, AE 6 g, KK
10g, HE 10g., BH 17, KRRBH
500 ml, F K BB 43R, A 1 A
TR BEIEmME . SBEEMEE.KFS;
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PRSI A v i N1 Y Lk ]
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BOERBEAZBE.BER X KKES
AR HEH RN BNETH. OF
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