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‘Protective Effects on Mitochondria and Anti-Aging Activity of
Aqueous Extract of Forsythia suspensa Leavies

LI Xing-tai, CHEN Rui, GAO Ming-bo
(College of Life Science,Dalian Nationalities University, Dalian 116600, China)

Abstract; The objective of this study was to investigate protective effects and mechanism of
Forsythia suspensa leavies (FLA) aqueous extract on mitochondrial injury induced by free
radicals. Process; The neck back of mice were injected subcutaneously with D-galactose to induce
aging model at a dose of 100 mg/(kg » d) for 7 weeks and a set of interesting results were
achieved: FLA efficient inhibit mitochondrial injury and swelling induced by Fe?*-L-Cys in a
concentration-dependent manner and also had significant O, '~ scavenging effect. Moreover, the
activities of CAT, SOD, GSH-Px and anti-hydroxyl radical in mice liver homogenate were
increased significantly by FLA. FLA protects mitochondria by scavenging reactive oxygen
species, and increasing the activities of antioxidases, The results present here strong suggested
that FLA is a potential drug for antioxidant and anti-aging.
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FEMNARB MY E S Forsythia Suspensa
(Thunb.) Vahl f§ FRRL, A T(HREE
Z2), EEENRE RS HN EFABE. REER X
ZMW.ERBRATEFE RS . BEWE . EH .
EmiN %, %S L8 ENE IPEFEH
MERBEL TRERAAEREN, EEE K
X EBERHTEE WLEESHED BRI &S
B R BRI ER SIRESERY Y,
EBEMARERBAZACARKIE. EREW
b B G % st A 4 i S o o6 AR Bk 4% A D (R B TR ORHEK
HeIm. g P ERT ERBET.FBR
B AEZE.MHEE.BEFSERBLTEESTR
T AT  EEABRAT Y TENSEY
BE RAERERE . RFER, EHO0MEAKK
HRE HHAER RS STEILRSE. 8
HREAARMAE AL DR UM A
HoRENESEABEN ERARRKEFRELY,
HEFHFEAAX—BRER, EEREMPFR
THBMHXM R ERGHARPER R 3 MR
{t—CAT.SOD.GSH-Px AIffi B B h&EEIH
g, R EEM RIEGR TR A AR,

1 #M#HE5F5%*

1.1 ¥ 5HE

TR ARG EREENR(20~24 g,6
%), BAEXRFRETRIYPLEE(ZEHY
BREAHIES 2002-5); £ A HK G250 545
WM S (PMS) ) Fluka =8 4 EAEH.HE
FR A I (NADH) 5 & i /WM (NBT) & Boe-
hringer Mannheim A Al 7 &; B R B b Z2 B
(TBA).1,1,3,3-T Z & £ F % (TEP) 2 Sigma 2
A= & s HEPES 3 Merck A 7 ; Tris & GiBco
AR,

A A E(CAT) B8 A 1L ¥ ik 1L 5§ (SOD)
BB H Bkt BB (GSH-Px) BB B B £ XA
EMMAEEERED ITRHIRN: %4 % E(VE)
B EWEEE =5 DA (DgaD H FiEiR
R @ EERAYAIE=S g, 280 R
BREZFERFRXEFK,

1.2 ZHRAMKEY FLAKBS &

FREUT #8320 g, fim 400 mL K& # 40
min, 3§ 1 K , 25 *F B0 300 mL 7K & Bk 30 min,
I RO, BRI, IR E 100 mL(0. 2 g &
Zj/mL), B 4 CkBEH&EMA.

1.3 SKRTRHPSERLE

TRARHAMBEER/NR 60 R, LR 6
?ﬂ,_EﬂXU‘?.ﬁi’ﬁ(Control),’lﬁ’_ﬂ?ﬂ(Model),ISEﬁXfJ'ﬁﬁ
HAWVEIREAHA BH 101, RAEESLH,
FLAI2 3 (A5 S . BRE4HEE 8
K47 0.4.0.8.1.6 g/(kg « ), X BAEF
VEO0.1g/(kg+ ), RASHAEE G EHEHMN
A AGERA, A BARSABHANRE
T TSt D2 100 mg/ (kg + d), % B4A
BETHEHEREHAK EERAYG T RENES
BB 7 .

1.4 BHASERBRFENENHEE

BB E A FEE, ST BB AL, B8
AEEKAERIFEEIRIN LH R 1005%, Fik
BHREER. ZEBLOBESBEERES, MRS
FI4L3E J5 , 52 BP B AF A, F T4 4 A B AR K P
M RBASEER AR RS E
A& (& 0.25 mol/L F¥#¥E,0.5 mmol/L EDTA,3
mmol/L HEPES,pH 7. 4)5%,1 000 g ,4 CHE.L
10 min ,B L iE % F 12 000 g,4 CE.L> 10 min, I
RSB RER K, BKTF 12 000 g,4 THEL
10 min, LM R Z KK B TF—FEFENMFE S,
KBEFREFEA. UFLEAEEB R, Brad-
ford B EL BB EARTEY .

1.5 B-EEMDAKITE

A TBA B &Mz . RFEKER FLA (]
BEPEHY) S 0.20 mL 10N HATE B 0.5
mg RRAEEARAEL 37 CHF 5 min, REMA
50 pmol/L FeSO, (IE % # R i FeSO,) fl 0.2
mmol/L # L-Cys, f§ pH {4 7. 4.0.1 mol/L By 8%
BEZE(PBOMAKEE 1 mL(ZEESHER
ARSI RPEFZIY) ,37 CHRE 30 min /7,
A 20% =8 Z B (TCA) 0.5 mL £ |k R i ,9 000
g B 10 min, B 1 mL E#,MA 1 mL 0.67 %8
REHLZH(TBA),100°C & # 10 min, I H S
HWEAE,F 532 nm AW LLE A, LI TEP K4t
%, 2LMEIRASiTE MDA S 8. ZZYHEA
X MDA 1 2 (IR%) £ R _

IR% =(MDAgy —MDAgg ) /MDAgy — MDAz )
X100%
1.6 Zehifhk B Ak i

BEMAESHE 0.5 mg &R AEH,0.5 mmol/L
FeSO, (iE % 4 R FeSO,),0. 2 mmol/L ) L-Cys
MARREN Y ERAF XL, pH A&
7.4.0.1 mol/L Ay PBS A wh ik R, BN M &K FR
3% 2 mL , 37 CEE 0~15 min, 7 520 nm &M E
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0,5.10.15 min 5% KR J ALY,
1.7 BEBEBEFO, HHE

A NADH-NBT-PMS % O, " = R &4, UL
NBT #FE&EHE O, ~ #9 4 B A" . 16 mmol/
L # Tris-HCl 2 # % (pH 8.0) 1 & NADH 73

gmol/L,NBT 50 pmol/L,PMS 15 umol/L, 25 &’

EARMPMS, M BARMAGY, BERR 3 mL, 2
THEREZ,F 560 nm 4 F % ¥ F, 2 min B} U

T REE T EH R,

1.8 FEUSH . BEUYEULB . AHERTE

UYBURAEBBEEBNNIE
HEARNERA B ENE.

1.9 ZitEHSH
IR zEs TR, BB ¢ BB HT LT,
PAP<0.05 hEBEWHER.

2 #RE5HH

2.1 EAMKRM AR EZR(MDA) KR M

BN K RY X Fe’r -L-26 B 8B i%E & /DR
Foi BT 515 B fi JF R AR TS B A A L MR
HEREAR. MEEAA LR, F 20 B3N
RERMELRD.

F1 EBMHKRYFLAOMNBEEREFSEE B MDA ERHFE(xLs ,n=6)
Tab. 1 Effect of FLA on generation of MDA in mice brain and liver homogenate(x+s ,n=6)

a3 537 ¢7:3: 4 MDA 215 )/ IR/ MDAHF 51 %)/ IR/
(g/L) (nmol/ g * %) % (nmol/g * fF) %

EHA - 65413 " 58+15°"*

BRI - 166133 254163

FLA 0.15 115+22* 50. 50 176£32" 39. 80
0. 30 104+18"* 61.39 138429 " 59. 18
0. 60 86+24""" 79.21 113£24" %" 71.94
1.20 77419° " 88.12 86437 " 85.71
2. 40 67425 " 98.02 6626 "" 95.92

Heryt L A RRAR S BY K, P<<0. 05, P<C0. 01, P<C0. 001

#£2 FLAMBBRFSH & MDA £ HI% MW (xLs .n=6)

Tab.2 Effect of FLA on generation of MDA in mice brain and liver mitochondria(x+s ,n=6)

a5 FRAE/ MDAR5I%)/ IR/ MDA(FF51%)/ IR/
(g/L) (nmol/ g * %) % (nmol/g * fF) %

E®H4 - 0.860.34""" 1.5640.44" "

B - 4.3940.68 4.86+0. 87

FLA 0.15 3.5840,56" 22.95 3.6340.42* 37.27
0.30 2.96+0.47"" 40, 51 3.0540.61°" 54. 85
0. 60 2.48+0,55* " 54.11 2.6240.39" " 67. 88
1.20 1.87+0.38" " 71.39 2.1740.48°"" 81.52
2. 40 1.2640.36" " 88. 67 1.7640,34""* 93. 94

E: L, R RREEME R, P <0.05, P <0.01, P <0.001

2.2 EE M kR X BT g 4 4 B i B R T

O 7K 48 X T 2 A 4 B B B S A P R FE O
min IR 8 , {5 Bt 8] 69 22 K 0 0 4 A BA B 385,
BELE 2k (0. 60 g/L) Ho iR R 2 ¥ (0. 30 g/L)

MEERHEMREERE 3,
2.3 EM0 kiYW St NADH-NBT-PMS R =4
HEESHAEFO, HMEME

BEATKEDATME O, T WER . KEBE,



g6l EFXEF EBTRKRYBPEBEARAAREHNR 843

HEHMB-HHNXR(ED.
%3 FLAMBRFSREMKNEE(cLs .n=6)
Tab.3 Effect of FLA on mice liver mitochondrial swelling induced by Fe'*-L-Cys(x*s ,n=6)

ERKE/ Aszo
45 - - - -
(g/L) 0 min 5 min 10 min 15 min
EEA - 0.54140.095" 0.48440.086" " 0.33440.069" " 0.27140. 054" *
BRI - 0.426+0.069 0, 33840, 043 0.21840. 048 0.16210. 023
FLA 0.30 0.465+0.053 0.428+40.056* 0.29440.032° " 0.22140.029"*
0. 60 0.505+0.066 0.463+0.067"* 0.318+0,040" " 0.2654+0. 054" "

W AR RRSEAMH L, P<0.05, P<0.01

£4 FLAX O, " WEREAGLs .n=6)
Tab. 4  Scavenging effect of FLA on O; ~ produced by 2.4 E%H*EMN CAT.SOD.GSH-Px R i 12

NADH-NBT-PMS system(xts ,n=6) BREEHNENR
w5 ﬁ(ﬁ/ﬁi’)ﬁ/. Assomn fgf #AH CAT.SOD.GSH-Px R A& ( -
0
R £ 3. 30650.053 OMENE EMRK, K EERD, KA EEEHY
FLA 0.15 0.22140.038"" 27.78 K#EH (0.4 g/kg » D)X CAT,.GSH-Px k¥ H
0.30 0.18340.042"" 40. 20 HEFENAEMAEE, WP . EHE0.8,1.6 g/
0.60 0.159%0.0867"7  48.04 ke HHBERM, EHEARHEXR A
1.20 0.12540. 027" ** 59.15
2. 40 0.078+0. 028" * * 74.51 x5,
L, Al R SE R L, P<<0.01, P<0.001

%5 FLAX CAT.SOD,GSH-Px R EHMEZENMHEME (xLs ,n=10)
Tab.5 Effect of FLA on the CAT,SOD, GSH-Px and anti-hydroxyl radical activities in mice liver homogenate in vivo. (x+s ,n=

10)
5 i/ CAT/ SOD/ GSH-Px/ Anti- « OH/
(g/kg * d) (U/mg » protein) (U/mg + protein) (U/mg « protein) (U/mg « protein)

Xt Ba 4R - 14,8%£3.7"" 238+42"" 56.8+9.9"" 96+22""
BERH - 9.1+3.3 157439 40.4+8.3 63+16

Vit E 0.1 12.942.3 % 223432"" 51.647.4"" 87+£14""
FLAl 0.4 9.442.8 194426° 46.846.8 75425
FLA2 0.8 12.5+2.6* 204+30° 51.246.6"" 86+22"
FLA3 1.6 14.6+4.0"" 242458 " 55.7+6,7"* 97+31"

E. " SRR SHEAMA KR, P<0.05, P<0.01

. M ZEMBE - FEEREELAET
3 & i3 (0, 7). EBWRT,0 ~ BB B AL 6

SRR EMARELBRILEE ATP 1935 gfjﬂfiﬁwékﬁfiﬁﬁfffgl
B 204 8 R I 40 5 6 AR 0 4 L B AR B : "~ Mn SOD # H.0., H, O, AT &
~ ~ Y48 GSH-Px % CAT R & B RN B At & ( -
MW MRECHEFREHSERENRE R RS . HLO
T8 £ B 5 o A AR B R RS L (ROS) W) ’ " % +H 0,

3 — 2 3SH- [13]  »
EEREHUE 95% LU LR IEH AEK ALK HE BIILRILARS R E S

FR.OARERARRE 0.2~k wEak] TR TR BB R
MISNBELY, O R RENRABTR L o A

B, REM—AEERARAMEERNEEI K
b I A
KERBERETH. S OMLAKMIRRERI o b RGRE
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O, "M-OHEREYERAEENERER
HE AN EIEBRESBRYT4, N FH
HREAERIEL. ZEAFAR . B4 . BREESE
AR SIEAAARFREMIFBREHEREE
HmENEEE, Bk, ZEARIMEHEHEF
AL ATB X MG AMRENEESKE. VE
EWASIWEEM A AL, KR ELER
BATEAAM, RA VE 8 g} SOD,
CAT,GSHPx, % fit H Ak iF 8§ (GSSG-Rx) #& 77,
GSHM VE KEHTHREAKEXESHKRIER
SEY . « OH M H, O, # 4= BUK ¥ 7 4k 15 20 g
MEARFRED , REREL VE AR,
EHTHAIABES =FREALBAAZAHE
EH.BERTHRUELAER PREEHAHKEY
(FLAWMEHIER 5 XM Y; FLAGHZME
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