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VER ., Fik a3 K B sh ik S 8 LB I (vascular smooth muscle cells, VSMCs) , {RIMLTE IR LRGBS 704 24 h XFHEZ |
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ISGHATEARARNTIL S RERIN , KA ATP S5 ;48 h X HEZH Ang 11 48 h ZbBRAURN As-IV 367 LA TLRRIAAIT I S AERG I 2%
KR ATP S AN | B LEE LR RS ARk, 3R AR W AUBEAG I LR 1A A 15 4 (reactive oxygen species,ROS) /KA1 Mn-SOD
TEHEREIN, ZER:Ang 1T 24 h ZbBRAYE 24 h XFRRAIAH L, b7 1AHE 4 (oxygen consumption rates, OCRs) H BT B, ki fAk
ATP &/ (P < 0.05);Ang 11 48 h AbFLH S 48 h XTHRAIAH L, Zkifk OCRs W35 T [, Zebifh ATP & & W (P <
0.05) , LA H IUUE AR K |20, ZeRifR N ROS 7KF- T4 (P < 0.05) ,Mn-SOD & F (P < 0.05);As-IV JAYT4HL Ang
II 48 h AbFEZHLERIAR OCRs FIZRAifAR ATP & B B EITH (P < 0.05) , Zebi AT A5 MR 050842 , 2Rk 1 ROS 7K SRR (P <
0.05) ,Mn-SOD J&EPEFFE (P < 0.05), £5i8: As-IV AT LUH T BESRE KR Mn-SOD 16 M, B LRI AR Y ROS K-, HE— e 2k
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Astragaloside |V ameliorates mitochondrial dysfunction of vascular smooth muscle cells
induced by angiotensin |l in rats
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[Abstract] Objective;To investigate the reverse effect of astragaloside IV (As-IV ) on angiotensin II (Ang II )-induced mitochondrial
dysfunction of vascular smooth muscle cells (VSMCs) in rats. Methods: Cultured VSMCs were divided into the 24 h control group,
the Ang Il treated for 24 h group, the 48 h control group, the Ang II treated for 48 h group,and the As-IV treated group. After
treatment, the 24 h control group and the Ang Il treated for 24 h group were tested for mitochondrial function by Extracellular Flux
Analyzer and mitochondrial ATP production. The 48 h control group, the Ang Il treated for 48 h group,and the As-IV treated group
were tested for mitochondrial function, mitochondrial ATP production, mitochondrial morphology by transmission electron
microscope, and reactive oxygen species (ROS) production by confocal microscopy and Mn-SOD activity. Results; Compared with
the 24 h controls group, oxygen consumption rates(OCRs) and mitochondrial ATP production decreased in the Ang Il treated for 24
h group (P < 0.05); Compared with the 48 h controls group, the Ang I treated for 48 h group showed a decrease of OCRs and
mitochondrial ATP production (P < 0.05), swollen and vacuolization of mitochondrial morphology with almost wash-out cristae, a
decrease of Mn-SOD activity(P < 0.05) and a increase of mtROS level (P < 0.05). The As-IV treatment group showed significantly
increased OCRs, mitochondrial ATP production (P < 0.05) and Mn-SOD activity (P < 0.05), decreased mtROS level (P < 0.05),
and reduced damage of mitochondrial morphology compared with the Ang II treated for 24 h group. Conclusion: This study
demonstrates that As-IV could reverse Ang Il induced mitochondrial dysfunction of VSMCs by enhancing Mn-SOD activity to de-
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crease mtROS production, further alleviating the damage of mitochondrial morphology and increasing OCRs and mitochondrial ATP

production.
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2R AA (mitochondrion ) J&—F A 7E T K 2404
JL e e 2 A B A0 B g SR A B as L )
A G AR . SRS 240 ML T S ) 322
St A KR 1T (Ang 1) AR B Z -1
KR RGN FEAFEEY B, BLE AR Ang 112
W% NADPH 48 A0 i ) e 2 2 K 7 Ang 1138
S MAERKER 1 BZIKATI-R) S5 @i H
T C (protein kinase C,PKC) FIE& &R 25 1
Src (tyrosine-protein kinase Src,c-Sre) &A%, et
NADPH S LBtV B3 pdTphox (1 R Ak F0 20 Jifa Ji
I NADPH A AbRERIA1HE TGS NADPH S AL,
FEHEIG P4 (reactive oxygen speoes, ROS) A== 12
AN ROS W 38 b 4 A I IS 4 1 2R 14
T IR LT, BRI DI REZETL . Ang
I 51 LR D R AT ) IZ A7 AE T 5 I ik
SRAEREAL RO ) i S O VR L R SRR
SRR T S AR SHe T oo BEEDBR 285 18 3 P S R el
AR BE A, A R R IR R Y S

WK ESG P, hORHEY S E K
[ Astragalus membranaceus(Fisch.)Bge. |1 | B
AT R PRIE M B R A LA, SRR
P R K R AYURE PR PLE Pl
& FIPR 5 LA g K st O A4S T RESF1E T
AT LR OB O30 | AR D e
SEBIRIIRYTT, B H (AS-IV ) 2 i AT O i
LIS T ) B R 2, R SR T
HA O M R VER ML T Be S P00 T PR BT
i AR TEBRAR A R SRR AU R 2k
A KR AR HIE A BB 0% Ang 115 [HEAY-F- 15
LA SRR T BERRATATS A 1 T — 254050

AW T i ARSI 77 B 32 Sk H LR,
H Ang [T 24 h J5 5 AS-IVHALRE 24 h, A5
LRRTIRE SRR ROS 7K B A A
AT (Mn-SOD) i 1 , R R B H i 4% Ang 1151
- LA B SR AR DO RE RS AR .

1 #RF7TE

L1 AH
15 9% SD (Sprague Dawley) K (Fg 5t EERF K

[Acta Univ Med Nanjing,2015,35(07) :975-980 ]

SRS R ) eV AT 180~220 g, T A I
SIS ARG R At R RS S S A R

FENFE-B-FAWIAE (hydroxypropyl-beta-cyclodex-
trin, HPBCD) #1 Ang Il (Sigma 2\ ), 3 [ ) ;As-IV
(B TRERAA, Mut, 265 TLC 5,
HPLC =98%, X HPBCD ¥%f# 4 6 mg/mL fE7EH) ;
DMEM M JIG4E 137 (FBS) (Gibeo 23], £ ) s 51 a—
S LNLEN A I —41 (Abcam 23 7], 35 s XF 2l
iR 1A & (Seahorse Bioscience /A H]
2 1) sMitoSOX™ LKA P ROS 45 75 7] (Invitrogen
INFE]FEED) s LoRiR ATP KA 57 & F1 CuZn/Mn-
SOD {E MR & (G 2 KAEWHE ARG R AF],
), BEHHRBE(JEOL A H], BA) MOt RAE R
B8 (OLYMPUS Al , HAS) s XF96 Ly /401
BEARL I A R 2 B AG: M M. (Seahorse Bioscience 23 H]
XH),
12 F#%
1.2.1 VSMCs #4932 fcAfa i

KM SD KBRSl Dk &M A I BE 1 5 0k
PN RS, 56 4 R GE DB R
MELZEG P a— T NS 15 v B A S i 4
WAk T A T LA A S . ELAAR S B A
FEITIES WBRAE SRS, AR SE50 B FH A 20256 4~
6 TR SD K B E S k-1 LA .
1.2.2 52 35 548 F fm 6L 2L 22

VSMCs 4II7E &7 10% G4 1% /Y DMEM
BigR s, 5% CO,37TCH/RM TR IR, KR
70%~80% W}, T J5 24855

B MR Ang I1XF 2R B 3105 3008 | B
VSMCs 43 A4, 24 h XFIRA . & 5% FBS 5
FERRESE 24 hyAng 11 24 h AFEZH . A Ang 1T (1
wmol /L) G FRFEEE F7 24 h, DA FNAH HEA T4k A
I Dy RE S i A ATP 5 2 ARG

S B As-IV X SR R T BE B A 19 7 T
VSMCs 434 3 41, 48 h XF I8 . F & 5% FBS k%
FERRE SR 48 hy Ang 11 48 h AbFHZH . FH& Ang 11
(1 wmol/L) HEEFEIEEEFE 48 h;y As-IV IRYT4 .
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Figure 1 Mitochondrial dysfunction induced by Ang II

treated for 24 h
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Figure 2 Effect of As-IV on mitochondrial function
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