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[(fHE] BB HRITJLIR 7 AN R (schisandra lignin, SCL) o1& ¥k il 43 Z — TLIK - Z & (schisandrin B, Sch B) X [l &
29K &K Il (angiotensin Il , Ang II ) 755 /0 UL ZT 4 40 Jifd ( cardiac fibroblast, CFb) 3458 A 4E ) B AE FALH o 75 3% « DU FR i 4
Wistar K BUFL Bl CFb S 2B #5256 43 Ky % IR AL Ang AR (10" wmol - L™ ) 41 Sch B 1, 10, 30 pmol-L™" 3 A5 4], R
FH IR G I Ak | 22 SN BE L 55 5% CFb MTT 30 2 CFb ¥958 6 77 5 40 GG B 8 CFb vb i 44k 9 B AL B8 (SOD) 1% J7 LN — i
(MDA ) 55 f 5 3t 2 40 AR 0 28 A 44 i Hi, 437 7K - (mitochondrial membrane potential , MMP) AWm ; i# 't 1 3 £ 5 45 Ao I 4 L Py
B K, 5R Angll 40 SOD §% J7(122.72 £21.59) U-mL K FXF B4 (135.81 £26.62)U-mL~"', P <0.01, MDA 7K F
(2.82£0.14) pmol-L ™" & FXI AL (1.17 £0.06) umol-L™" P <0.01, SchB 1 ~30 pmol-L~"fig i Z 2 & CFb ft SOD % Jj,
Bk MDA i, 5 Ang LARLL (P <0.05 3 P <0.01) ; Ang I 28 £ 44 5 e (57 W] il R e (587. 6 +55.2) AWm, 45 8§ 7 K V- T &
(335.6 £28.3) , 5% M2 42 (3 069.2 £282.4) A¥m, (50.7 +4.6) ,P <0.01 5 P <0.001,% F Sch B & ¥ J5 A¥m F &
(Sch B 10,30 wmol-L™") 455 77K F T # (SchB 1 ~30 pmol-L™") , 5 Ang Tl 41 Hh4 (P <0.05 5§ P <0.01) , £5if :Sch B i@ 1t
$215 CFb SOD {if Jy [KEAR MDA JKF HGhNvE B B dy 68 53l CFb M5, HAE 5 H T w2 P 4R I e (S 7K SF-, 3100 1 200 e P 45
BT R CFD S8 i S A BT A A o6,
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[ Abstract | Objective; To probe the oxidative mechanism of schisandrin B (Sch B) on antiproliferation
of neonatal rat cardiac fibroblast induced by Angll. Method: Cultured neonatal cardiac fibroblast ( CFb) cells
were randomly divided into control, Angiotensin [ (Angll ), 10 'wmol -L ") and three doses of Sch B groups
(SchB 1, 10, 30 wmol -L.""). Trypsin digestion and spectrophotometer method were used to measure superoxide
dismutase (SOD) activity and malondialdehyde (MDA) level. Flow cytometry was adopted to test mitochondrial
membrane potential level. Laser confocal microscope technology was applied to measure intracellular calcium level.
Result: SOD activity and MDA level in Angll group was lower and higher than that of control respectively (P <
0.01), Sch B (1-30 pmol -L.™") elevated SOD activity and drop MDA level of CFb (P <0.05 or P <0.01)
respectively. mitochondrial membrane potential (MMP, AWm) was increased (Sch B 10, 30 pmol -L."") and
calcium intensity was declined (1, 30 pmol -L.™") after Sch B treatment and have dramatic difference compared

with that in Ang [l group. Conclusion: Sch B can elevate the free radical scavenging ability via enhancing SOD
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activity and decrease MDA level in CFb, these effects are related to increasing MMP levels and inhibiting the

intracellular calcium concentration, therefore suppressing the generation of oxidized substances related to CFb

proliferation.
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(0 e A e 55 SR A N A 3 U IR R, AR AL R
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IRTFABRAAUERNE ERRXBFOEHNY
YER ABAE FHALE] R 52 206 2 . TR T & &K (Sch
B)VER R F AR R Wm0z —  fEBEE
OIS A i 28 0 R 5 T 46 52 S TE o AR S2 30 M4
Ji 7K _EWREE Sch B XF Ang IT ] .0 WL AL 2T 4t 41 i
B FE BRI 2R HAE 90 25 ML
1 ##
L1 KE%z5Y) IR AT 2010 45 10 AR T
AR AL B AL AR DR A R B R O
BB B 2 % % %€ & Schisandrachinensls ( Turcz, )
Baill; Tu Bk F & R X B 4 2 = 98% , it 5
20120412, gy b R op bk Be B i B o 5 TR S 5
25 P A CR T2 BH AR R 27 IR bR rp BE 245 0F Y
BT b L0k T S G R ) o
1.2 1 41 ~3 d 5 Wistar K EUFL B, ME M
ABR RO S I s o SR A SRR S AR
A §iE & SCXK ( 7 ): 2010-0005, zh #) 4t =
2012-0037,
L3 i & A (%R,
2011056) ,Ang Il (Sigma 2~ ®], L5 01541) , Bl &
2 R & (rd st AR W A |l it S 20110375)
IMDM %33 4L (HyClone Utah 2\ %), SH30228. 01B) ,
JIG 2R 1L (FCS) < 5 JH 10 2= 35 (4L 050124 ) ,S0D,
MDA 270 & (Fe a2 A Wik R 2 ) L 4t 5 20 0 R
2010012,2010027) ,
1.4 {Y% Heraeus %! CO, 153544 (1% E Heraeus
A BEAR AL (EE BMG A H]) ,6010 £ % 5k-7] L
o366 A (BT A A &R A IR & #] ), EPICS-
Profile 1 %4 i 30 40 g 53 #7 {X ( & & Coulter 23 7],
Elite) , H A< Olympus 8] ¥ & fll 5% , @ TAE S (FRM
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URBZSPEARERAA) .

2 AHiE

2.1 CFb iz EKREBHAR1~3d1
Wistar K R FL B0 %, R PBS ¥ 1 U8 0 5 9 5%
I, BYWE, 1. 25 g+ L7 JBEREFAE 37 CF 40 B 40, 45 b
8 min YL — 4N, 1 000 r-min ' Z.L> 8 min,?2
WK TS &40 i E T % 100 mL - L™" FCS
IMDM 355 %, 7F 50 mL-L~' CO, 37 °C  {f Fi
JE AT 5555 60 ~90 min, AR CFb 2.0 JILAH A I
B S PR B, SR ) 25 O RE A 2 T R, R
TR 40 B BD R CFb, i A & 100 mL - L™' FCS 4
IMDM 4215 5% . 255 Wi G O L BE L e pe A
AU £ 4 R % 8 1 Y £ BH AR R UL S 2 B g a9
P %5 R BT 5 1 CFDb, 4l B 3k 98% , AE Kl fill & B
Fe 13640, S0 R 2 ~ 4 R, F 2lifb )5
CFb B WA T 24 LA, 5 fL 1 mL, 3557 48 h J5#
TC LT 35 F2 F AR 2e 15 9% 12 h, i H AT 50 5

2.2 SEEyHMGZ) SLE N S AR
A7 IMDM 1935 552 W 5 Ang 1 41« 3% 552 W o A 29 2
9 0.1 pmol-L ™" Angll;Sch B(1 wmol -L~") 4H . 4%
FEW b Al A A S BE R 1 wmol - L™ Sch B #71 0. 1
pmol+L " Angll;Sch B(10 wmol-L ") £H . 5% 32 Wk b 7]
WA 10 pmol-L~" Sch B #10. 1 wmol-L ™" Angll;Sch
B(30 pmol L") 20 . 55 3% b [ B A 30 wmol - L™
Sch B #110.1 p,mol°L’1 Angll, F#H % 6 & FL

2.3 KM USRCET 4R A0 M R 3G FE TS ) A A
FER T 96 FLIG SRR, A AN M 8 AL, THi R4
B4 h, A S gL~ MTT 10 wL, F5 98 A5 45 6 19 45
f ILTEJE A DMSO 150 WL i 3T 3 P i , 7 B B 4
P2 A | 490 nm i AR I e MO BE (A) , R
G IR WA B 25 LR R

2.4 LW MDA ,SOD il # 24 fLAR &1L
P BE Y CFb ] PBS W P 3 s, AL PBS
WL 0. 5 mL B 3G FRARICT - 80 CAIRR UK AR S 2
filt 3 UC, WA I, W B B LN PBS M, B0 i
W E SOD , MDA,

2.5 WORSLR A W AUB R CFb JiF 2 By 45 5 ik
JEAs AL LA 24 fLBR CFb 40 i 4% 3 x 10*/mL % & #%
i, L1 mL, 28 BRI R AL, ) A fLINA Fluo-



INELER 55 AL R T 2 R BT Ang T 75 S 190 WU T 4t 40 1 544 96 K A P BIL

3/AM(10 pmol-L™") # , T 37 CHLEshm e
40 min, H Hepes & PE40 ML 3 W5, ) FL AR P9 AKX
TS AL FRZH A6 O 3 R A W T W, FRid
Je L B SN E A0 P S R B AE SR O B 1 2 5
FHIF 4G ,50 s BF A 0. 1 wmol- L") Ang II , 1%
S 500 s, A AL BRAL R 1,250 s B A I 4% 2 4
JfL 2 S BE A . WOBHHE 50 s HF, B e As X B4
20 i P9 5 2 S R, AR IS AR B A R YA T AL A il A
0.1 p,m01°L’IE’J Ang Il FIAS [ Mk BE Y Sch B, % 22 W1
Z2 10 min NG R BE B A8 1k o 45 S F AR XT 2¢ 't 5
JE(FL = FIL,) /FL, (FL, , FI 43500 3R 7R 45 25 11 J5 2¢ 6 5
JE) 2273 4 A DY B I A v

2.6 ZRIRREH AL E  HabE T CFb H
0. 25% JBE 25 i 35 SR TH AL f s T30 8 b,
JH PBS WE IV, 800 LR MRE -, A S mg- L™
B Rhodamine 123 50 pL, 5385 45],37 C #OLEE
30 min( % 10 min #E$% 1 k), PBS ¥£%&,2 000 r-
min " B0 5 min, FEFE YLK, ST A Triton-X100 80 plL.,

25 )5 ,400 H 2 e M it g, EILITE 59 35 5X 41 g
ASCRGE I £ A7 4% BB v A7, 380 % 06 D K 488 nm, & T
WA R 534 nm , FASFEAR 2 ILAE 10 000 /> 2, %5
PSR AR A3 BT I Cellquest B4 4b 38

2.7 GiteEAb R BT SR ESIR LA v s ROR L H
FH SPSS 17. 0 Ge it 4 43 Bt , 21 1) LL AR T o A 56 o
P<0.05 Hgit BEXER,

3 #R

3.1 KW CFb 34 E TG 1 Ang I 0] I 35 46 & 0
JUUBE £F 4 240 i xF MTT (4838 23, MTT A B & T 5,
HxMAMEA R EE2ZR (P <0.05 5 P <
0.01) , W IESE Ang I1 X0 JIL B ET 4 200 i 1) £ 38 5 1
Mo WA W BE (19 Sch B 5, A B FH AL T Ang Il
4, R RIREE, 5 Ang 1 ZHAR LG BETELE
(P<0.01);24 h 41 F148 h 4119 A 5 Ang TT 4141 L
H WL (P<0.055 P <0.01),72 h 41 Sch B
10,30 pmol - L™ M L 22 R4 B FEMEZE X (P <
0.01), &I,

%1 Sch B3t CFb #E3EEHNKHIM(x+5,n=8)

A
21 5 ‘?’{k’fﬁ/umol-L’]
24 h 48 h 72 h
popilsl - 0.265 0. 040 0.254 +0. 065 0.115 +0.011
Ang [ #55% 0.1 0.300 +0. 038" 0.345 0. 020% 0.182 +0.021"
FILSERVAE 3 0.231 +0.064° 0.329 +0.030° 0.171 0. 015
10 0.230 £0.037% 0.287 0. 025% 0.157 £0.010%
30 0.228 +0.043% 0.221 +0.056% 0.140 +0.015%

FE SN A P <0.05, PP <0.01;5 Ang I #RIZHAH LY P <0.05, Y P <0.01(%£2~3 ),

3.2 XF CFb L3 SOD H1 MDA §2m  AngllZd
SOD 3 4 BH i B AR , MDA 7KF- B I Tt &y, 5 %) BE 4 L
A REMZR (P <0.01),Sch B & il 411
AR EE #3817 SOD & &, /b T MDA A, 5
AnglldH i, A B &2 5% (P <0.05,P <0.01),
W2,
#£2 HKRFZEZ CFb f1 SOD #n
MDA 7K E M (v +5,n=6)

e B SOD MDA
fﬂ%u 1 1 1
/pmol+ L~ /U+mL"~ /pmol+ L~
Xt R - 135. 81 =26. 62 1.17 0. 06
Ang II 544 0.1 122.72 +21.59% 2.82 +0. 14%
LW TF % 1 128.79 +23. 54 1.42 +0.15%
10 130.47 = 11.73% 1.30 £0. 129
30 132.65 +27. 36" 1.25 £0.07Y

3.3 MR AL E R Ang I AT DLW B
fik CFb t MMP, 5% BRZH LA, 22 S b HE Wl 35 (P <

0.001) ,Sch B 10, 30 pmol - L ™" | & 1 24 41 A~ 7] F
FEMHE S T MMP K, 5 Ang T4 A L, B B 3%
P25 (4351 P <0.05 F1 P<0.01), U3k 3,
3.4 XTHHML NS B TR EEAS L Ang I/EFH 500 s
S5, 4PN S R B BG4S 1 min 24T, SRS AT
FOIRAS o Ang T4 20 M P9 25 W 5 38 i, 5 %0 B4 LE A
B EWXERE(P<0.01), Sch B 10,30 wmol L' 41
REZ3 AW Hl Ang T 51E AN EE, 5 Ang Il
Mk , B REMER(P<0.01), W3,

£3 EKTZEN LK KRR

EEFRHABEMOBIM (2 xs,0=7)

Frilhess MMP R
21 51 [Ca®" ];
/p.mo]-]f] /AW¥m
Xt R - 3069.2 +282.4 50.7 £4.6
Ang [ #57% 0.1 587.6 +55.2% 335.6 +28.3%
AH® T % 1 628.8 £59. 1 198.3 +15.2%
10 697.4 £72.3% 178.3 +14.2%
30 998.2 +82.6% 149.1 =10. 1%
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A. XFBEB. Ang [l 8% ;C. Sch B 1 wmol-L~";D. Sch B 10 pmol-L~";E. Sch B 30 wmol-L ™'
1 HEWRFZEX Ca* 338 ERI M (Fluo-3/AM e, ol 3t 5 A2 B 88 x 200)

4 itig

MUK TE — A~ 58 B (0 B A AL B A R 46, 45 A it
A AR 22 TR B B WA A8, By 1k 4R B Rl s g K B
W i o i R AL BE U N o F SR BT R R B, A
A A% WL D 1 1 3 0y R R A R 4R
145 % 5K & 1 (angiotensin I , Ang I ) /§ iy — Fh & 1k
FIREFBOZ R G EAL, A A A g2 A/
H B &S 2R 8 5 A G, I AR A SCHR i 1B
Wit ZREAES T ONT 4L & ES . Angll
2 VE 0 LR &1 4 40 i [ A9 T A4 37 K (AT, -
R) |, 5 005 i Tt A0 0 T i A MR v — A TR W TR
(NADPH) S ALt , 7 A8 5o o 0% 3% P 4, 3 2ok 4 Ak
BRSO LA 48 46 0y A& A, X R AR AT g H
AT, -RBH W7 551 7 BHL T

Ca’" 2 515 4 ML /9 Z Fh TRk, Ca’ " 3 38 75 1k
Ji 380 2 TG R A R AL B B 1 B B, R O
WLEF Ak i % A, Rl Ca®* AT 5 48 A b 2Ry =
hzEA—ERERY . CT 5 H MK Z IR S
S AR AR A R Y AR . A R A T R At
AL, B PRGN, T B 2 S B i ALY,
it 3 8 B A7 1) 45 S AR 2R AR P R R, Ca T 3R
FE O WU R & Rl 3 4 % B MRS A A
] T 2 AR ARl Ca®t W B T B — 2
BRI SRR R

LR 2 AN I P A4S I, X Ca® T A B ik T
it Na®-Ca®* 28 4 A1 3 % P #% 40 FL ( permeability
transition pore, PTP) SZ#H . .0 LT 4E L i K iE Ca™*
HEAZRLAR G, A B K B AN T 1 0 ol R 45 U R T 4R
LA P RSE i F 1% 38 B T B RS, IRl 2 A R
%, 5 Ca’ " fli g ki fA PTP 53 i M F A POk 45
Ca® " BRI AN, 267 U4 b i B 3, 8 Fls A7 IG5 2=
SEAH R, 20 M A1 B P9 A 0 ATP A sk 2 |
BB N T M, SEUR NS B

A AL ) B A il (SOD) X B H He 5 2 47 4
i B 57 A TR A R 5 4 S L T R W) g ke i
YEM o SCHR 1 T T 0R  $2 BB R B 2t o Lk i
FLAT Y S A R APV D o R 9 550 AL 240 B s A
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/INEI K B RE B AR, B0 L SR AT A Y 5
PR3 20 M 5 2 4 fe a2 A0 A el 0 5 3 0 LR 4R 1
Yy AT A, B A AR IR B (LPO) /9 35 42, AT
LYY IR N ENEIE Si0N: TR P S N 9 TR
275, Ang I 41 MDA & & 8 3% J1 %5, SOD 1 1 W] &
WA , 26 W] 47 4 Ak O WLAF A S8 AL 55 T S AR 2R A i o
i Al B 5 T A AL T Y PR A D RE RS . 45 T
Sch B J& , 4% 418 S ALY B ARG T 7F iGN EOKF
BEARG, BEWAK Sch B AT e i 418 vy O JUL R £ 4 20 i B 47
SEALRE 180 I H LR 7™ A R AR i R A B2 v 2o
PRI LA /5 i 2 B Lk LA AL ) 2 2

P Sch B il i 5 Bk 40 A ply 2 2 o 4 STl g
J1, WAV PR %5 88 1 8, 2 g O A I H 57 DA TAT B
1O LA AE AR i R A o A8 HAE HT A TR AR BIL A 1 A3 15
Tk — W

[ &% 3Tk ]

(U] B A, 5245 A0 N7 O JIUIE JEE v % /R D B G L
il LI F R 27 4 BE 22 iR, 2005 ,25(3) :233.

[2] Lumdubwong M, Serib P A. Low and medium-DE
maltodextrins from waxy wheat starch: preparation and
properties[ J ] . Starch,2001,53(10) :605.

[3] Munzel T, Harrison D G. Increased superoxide in heart
failure[ J]. Circulation, 1999 ,100(3) :216.

(4] E@EN, T HeA, xgb, 5. A F B F 2o L 4k
O FEENLEIT]. BEAEERIAR ,2012,18(17) :2736.

[5] Giordano F J. Oxygen, oxidative stress, hypoxia, and
heart failure[ J]. J Clin Invest, 2005,115(3) :500.

[6] MW, B K4, k4, 5. FHSE T A XK R
S TEH O UAH ML PR 85 5 P 57 TR A R R, A5 ) 52 T
(T]. o b 245 B 20 7,2002,9(9) 21,

(7] FESCHE, BREDG. Tk 7 09 25 BVE ] T B0 oE ] T ).
e Rz A AP R, 2007 ,8(2) < 128,

(8] W BUE W, 20, TR 7 1y 0 R RO IS A 2L O
BIORAP R AT 58 [T ] v AR 52 ] v 75 B2 4 75, 2004, 4
(17):123.

[9] Chen S Z, Fu Y P, Wu R S, et al. Effects of

schisanhenol on respiratory burst of rat peritonea.

neutrophils [ J ]. Acta Pharmaceutica Sinica ( in
Chinese) ,2000, 35(8) :571.
[ TATSn%E 5% ]



