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Oxidant stress and opoptotic effects of anisodine hydromide on rats with chronic
cerebral ischemic injury
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ABSTRACT: AIM To observe the oxidant stress and opoptotic effects of anisodine hydromide ( AH) on chronic
cerebral hypoperfusion (CCH) rats. METHODS

Dawley rats by permanent ligation of bilateral common carotid arteries [ two-vessel occlusion (2-VO) ] surgery.

In vivo CCH models were established in adult male Sprague-

Rats were randomly divided into six groups, sham group, model group, positive group of n-butylphthalide and so-
dium chloride injection, and AH groups (1.2 mg/kg high-dose group, 0.6 mg/kg medium-dose group, and
0.3 mg/kg low-dose group). Antioxidant indices including the activity of SOD, CAT, LDH and iNOS and the
content of GSH and NO were measured. In the in vitro trial, PC12 cells were divided into control group, model
group, positive group of n-butylphthalide, and AH groups (100 pmol/L high-dose group, 50 pmol/L medium-
dose group, and 25 wmol/L low-dose group) , and the hypoxic models were established by treating PC12 cells with
CoCl, The cells had their release of NO and LDH detected, their cellular apoptosis determined by Hochest 33342
fluorescence staining, and the expression of P53 protein identified by IF (immunofluorescence) and Western blot-
ting method. RESULTS The in vivo trial revealed AH’ s enhancement in serum SOD activity and inhibition in
serum iNOS activityof the CCH rats, and its power in the cerebral GSH and LDH release reduction. The in witro
trial showed the resultant lower LDH and NO release, decreased number of neuro-apoptosis, and inhibited P53 pro-
tein expression after AH intervention. CONCLUSION

rats may be associated with down regulation of P53 protein.

The antioxidant and antiapoptotic effects of AH on CCH

KEY WORDS: anisodine hydromide ( AH); chronic cerebral ischemic injury; oxidation stress; opoptosis;
PC12 cells

e P A R L — R DL B I R RS, B
TR 43 1 A s e 2R AR AT AR A DG, AN fii
RS IKRE SRR | Bl /R i B
RGeS AR (AR, LR R R
o, BTG A ) 2 DA BHAR A v R BB B Y 1
S T BT R B E IR T L R S TR
iR A S s ), AT i A 8 K b T T
XL S A ke P RE R

TEAING I DA A5l AR ) B R L S Anisodus
tanguticus ( Maxim. ) Pascher (BRI #5) oy
BRI, SRR H SR R
o R AEAE, K BUER K S A8 30 min
5, PYTESCIRAR . R B 2 R S A v o3 A
TR AY E 355 1 1 B B 5 2440 3h 7 2 kg
iR R, MR A R R A ET, B
7N T AEIR ST ThOAX B2 e O THD A PGB M AR

SV, TFHSh ke R . B s A R
30 min EFETS 0. 5 mg/kg RAIIGIT, AWK B
PR ER I PR . SR . DARSHIEECR AR Y
R e 25 AR WD BE 75 XU 1 g e il T B LA Sk
s K AR T g R WAREE , BOAR S B R A TR
T ARG X A il it ot 3 27 K SR B S A/ FH 2 4 i
TR
1 #8
L1 #d4 SRR ENIL(AH) R BCER A — 250
AIRAFRME, SHR 99% , #5 140903, fdif
BB LK i, WRin 1.2, 0.6, 0.3 mg/mL,
JEiL0.22 pm FEFLUERE, FHEEZ59°0 T R ELE 1k
BT (G2 RS 2N A R A D) .
1.2 s A&z SPF 2% SD KR, MEvE, A&
(300 £20) g, HiPUJII4E B 25k 24 B 52 5 s 4 vh
DRAE, B S HIES SCXK (JI]) 2013-19, K
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BUE RIS AN U A (PC12) g VLo Lk
VBB A PR H]
L3 XA —FH AR EH (NOS). %1k =
(CAT) | ALY EALEE (SOD) | FLW2 Mt %
(LDH) | i 5 RIS H K (GSH) 5 & i
I G W R A ) TR — S8 AR
(NO) MLl & (LR s REVHARARL
Al); St P53 Hifk (Z£[H Cell Signaling Technolo-
gy A 5 BT B-actin FLAR . BARFRIC L FEHT R
IgG Hifk . FITC ARic ik 1gG ¥ A AL st il
GAAYHRAT R W ;. Hochest 33342 Bt (1
R R RAEYHARAIRA ) ; DMEM @S 57 5k
(%[ Gibeo AH]) 3 /NFIMWE (WL RAUEY AR
BAPRAA]) 5 CoCly (S Sigma 23 #]) .
1.4 MZE  Enspire ZFriCALRGINAL (FI4R
IRBB AT BRA 7] ) 5 TDZAA-WS £ 2R B .0
Bl GRS I AR T R A PR AW ) 5 1384 AU
BTAES . 3111 A1 CO, 555748 (Z£[E Thermo Fish-
er Scientific /v #] ) ; ImageXpress micro XLS 5 PN i
(HCS) 73t &4t (3£ [E Molecular Devices 2\ &) ) 3
DM3000 %6 e (18R Leica AH]) .
2 FiE
2.1 BEAES 100 FUK LA TR REAL 7 O
FARA (10 H) FIERd (90 H), B AR
512 hy 250K 4 h, JEETESY 10% K& B
(0.35 mL/100 g) FRi#E, #EHFIEHIT4 1.5 ~2 em
WAPTOIE, FAREWMELE A BRI, 55
22 R A5HL VL S A BE T LA, AR AR S DR E R
(25 CZeAr), (RIS BT HR Sl 4 0 T Ut 4E 45 A
(37+1) C, HINKRBIKEZWEZ; BTFRHRASLS
LSS, HRBAERIFARA, BE2BMESTIE
WIRSE, FAMKE, WATSESEER (200000 U/d),
HZE3 d, HR, GRS AR Y 50%
2.2 ALY ERT R, ESH KRR
L BRI, PV (T REK) , SRR
ik, R (1.2, 0.6, 0.3 mg/kg),
BRI AR T AR R i ik T 6 AR BRER K, PRPE A i
JE S T ARBR A B ST (2 mg/kg) , SRR AR
Mimses . b ARGR R 2H 0l 45 T SRR RS 1.2
0.6, 0.3 mg/kg, FE#FHIKITN 10 d, JLATESS d.
2.3 iR AR K IEATER TS,
JERRER L, M ESBCRIN, 3 Esiig, SREWEk
AEIE, B RGZHZRZ) 100 mg, 4% 1 : 9 Fe@lmA
VRV AETRER K, AL 10% MZHZ )%, 3 000 /min
1244

B0 15 min, BRI, - 80 CHBARIR VKAE R AF,
Foei ) Ul W P e i ZH 21509 LDH 3% . GSH &
i, I SOD, CAT. iNOS jHM: & NO &A%,

2.4 iz, #AEALH  PCI2 UMK A
10% A 2R VS ) i DMEM B 5256, T 37 C
5% CO, £ FHE5%, BEHO A K 4 M k175K
B, BT, BEALAL, PHPEZGAL (T AR
130 pwmol/L), V5 MR & A0l =y . rh . IR %) i 4
(100, 50, 25 pmol/L) , WM ESHCHR [9],
M) WAL 41 0 45 T DMEM 1% 32384k, Hi A& 41
Y5 500 wmol/L CoCl, & DMEM 3% 3% W 1 [7] i
JIA 130 wmol/L T 281k, 100, 50, 25 pmol/L.
FIRPRAEANGR, bR 24 h,

2.5 @mie ik LDH & NO el R 48 fL#k,
Fie 2,47 WURNASERL, 42, YERS R
W g BFL AN 100 WL TG I3 (9 DMEM,
Kig® 24 h, WCRVEWREIN LDH 35 M: & NO &4 &t
2.6 miaATam R 96 Lk, & “2.47 T
TR, B, AUIERSRE, BMA
Hochest33342 5¢ J¢ 44 B (10 pg/mL) 100 pL,
37 CHEEOGIET 15 min, K944 05 09 40 M T 5% i
T NS R

2.7 @il P53 Rk RAH 96 fLAR, %
“2.47 WU rILIERL, 4y, AMERS RS,
PBS E¥, 95% L 25 min, PBS ¥k, 0.5%
Triton X-100 %4k 15 min, PBS P&, 5% 414 A
1 (BSA) #4435 min, PBS ¥ei%, %dr PS3 %
1: 200LLfF RS, 4 CHEE N, PBS Yk, FITC
FRICIIERi fe IgG 45 1 ¢ 64 LU BE, 22 IR B 6
H 30 min, PBS $%i%, Hoechst33342 Yt 4% 15 min,
PBS Pk B H G €0 L i 20 B A R P A 7
ARG BRI, i MultiWavelength Cell Scoring /3
Mt 5B P53 28 P GHR T

2.8 P33 & akiEmn RHER 60 ecm [ F#H
MLEEFRANM, H “2.47 TR ki, 4425, 24
YERS )G, PBS YeUk, vKLRM, B, Yk
W, A SDS bREZE i, U EA AR
HUEE FIRE D 20 L, RAT -+ e BE G R B 2R TN U 15
WetEE vk (SDS-PAGE) , K5 (1B%:) =
PVDF i 1=, 5% Wifg Wiky £ M1, W H —di Rt
p53, B B-actin (1:1000), 4 Cidg, TBST ¥
B3k, WFE —90, HRPFRCHILFEdi IgG il
FH/NE IgG (1 :5000) 7637 CTFHHE 1 h,
TBST %l 3 Wk, Mfb2: &0t (ECL) W52 Xt
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PVDF i iEA7 {6 & Y6 Ab #, Bio-Rad 14434 &
GEXPHE A U, Tmage-Lab BOPF 4T AH G 25417
JKEEAERI M, LA B-actin R PHR,

2.9 ZitFaik SLIREESR A SPSS 17.0 #f4
G3Hr, ZHIE R ] one-way ANOVA 2347, LA
(xxs) FoRA&E TP 0T 258 F0 o 10 B
P<0.05 R EMER,

3 &R

3.1 #FSOD. CAT. LDH &% % GSH &4 % 4%
o R AAL, SERFARA R, BIAIZ SOD,
CAT {fPE & GSH & A PRk %, LDH 3%k
A, SRR A D E RS
GSH & fift (P <0.05), i+ i 41 fe k2 R AIG
LDH jJf#: (P <0.05),

F1 SREBEYEI SOD, CAT, LDH F %X GSH @ FEMFM (x5, n=8)
Tab.1 Effects of AH on SOD, CAT, LDH activities and GSH content (x s, n =8)

-~ F SoD/ CAT/ GSH/ LDH/
(mg-kg™!) (U-mg prot~") (U-mg prot ") (pmol+ g prot 1) (U-gprot™!)
TR — 134.47 +7. 00 198. 78 +85. 68 26. 60 +6. 81 10 831 + 1 444
PRI 2 — 118.90 +13.52 148. 65 +54. 37 21.84 +5. 88 12 549 +3 061
FEE2H 2.0 137. 26 +36.76 201.21 +89. 42 32.86+11.53* 12 948 +2 164
SR PR AT 2 7 e AL 1.2 132. 68 £28.73 184. 78 £ 60. 18 32.25+10.10* 12 337 £2 737
SRR P A 2 0.6 111. 67 £14.81 120. 50 +29. 13 26.01 9. 99 9966 +7 572 *
SR TR R IR ) 4 20 0.3 125.26 +16. 68 121.91 +23. 19 23.80 +6. 00 11818 +1 024

TE: SRR A, © P <0.05
3.2 % SOD, CAT, iNOS # ¥ % GSH, NO &%
Toy®rm MR 2 R, SRTARALE, BHH
SOD., CAT jEVER FEREAML (P <0.01), iNOS 1

RERI (P <0.01) 5 SR PR A5 5 57 £ 4 n]
WFEHEE SOD FA (P <0.05), Tl 4 e
RFEFEALINOS & (P <0.01),

®2 SREENITX SOD, CAT, iNOS &R GSH, NO EHEMHIM (¥ £s, n=8)
Tab.2 Effects of AH on SOD, CAT, iNOS activities and GSH, NO contents (x s, n =8)

15 Fl e/ SoD/ CAT/ GSH/ NO/ iNOS/
(mg-kg™") (UemL™1) (U-mL~") (pmol - L71) (pmol-L71) (U-mL™")

TR — 308.01 £13.77 3.64 +0.74 16.57 £10.35 2.40 +0.72 15.86 +2.45
RATRIZ — 279.43 £14. 6144 2.08 +0. 6544 8.20 £3.43 2.61 £0.97 20.65 +2.2644
FHE2H 2.0 301.45 £24.26* 2.55+0.82 10. 62 +6. 63 2.24 0. 61 17.25 £2.40*
TS ER AR e R e 2 1.2 300.27 £13.45* 2.28 0. 56 13.51 +7. 44 2.48 +1.52 19.35 £2.98
SR AR ) 0.6 293.38 £17.77 2.43 +0.91 10. 62 £3. 62 1.70 +1.37 18.09 +2.73
SRR 77 2 21 0.3 286. 83 +30. 92 2.60 =0. 54 10.30 £7.72 1.99 £1.23 16.82 £3.59 ™

E SRFARGILE, 44 P <0.01; SEAIL]ILE, P <0.05, ™ P <0.01

3.3 xfsR AR PC12 4956 LDH % NO #7369 %
o AR 3 AT, S XTI A, AN A An i
LDH #5E K NO S A R BFER S (P <0.01);
SRR A% A0 B e ) 2H AE W R IR LDH R ik
(P <0.01), [FJHS4550) 5 20 4 e 0. 3% AR NO 5 f
# (P<0.05, P<0.01),

£33 SEBEVHY LDH, NO BN (X £s, n=8)
Tab.3 Effects of AH on release of LDH and NO (x x5,

n=8)
. H/ LDH/ NO/

(pmol:L=")  (U-gprot =) (pmol + gprot )

Xt A2 — 78.16 £30. 03 2.45£0.30

el — 162.16 £52.2144 3,54 +0.7644

PR 130 98.86 +41.77 * 2.36 +0.44 ™

ARMEMISAEA 100 95.02 £41.12*  2.46 £0.50 **

SRR R P 50 146.29 +24. 68 2.58 £0.67 **

FIRPAEHIBAL A 4 25 152. 64 +52.48 2.62+0.67"

TE: SRR A, AAP <0. 01 ; SHORL L F:, * P <0.05, * P <0.01

3.4 sTEREASA PCI2 oot B A 0%k W
Bl FoR, IEWXTIRARZ Mo SR ER, B
S, gy EmE g R gy PR
Pt fa, AR BT A g T [ 4, A% R BUR T
Yo, WEEIOEHER, Won T4 H B R
SRR LR, SRR AR AR A A R R
/DAL T A
3.5 P53 &G RAGHm R, S5X)
HRZH Lo, BRI 40 P53 Rk B ETHE (P <
0.01); SRR TS, 408 732800
FEREAR, FEmE MR, SRR A B
2R (P<0.05), Western blot 45 5 5 4 7¢O
GER 3 EI2 ~3, iR 4,
4 itig

BEE N H Wik, 54 0 AH OC 1% il i 8 %< %
CAnAR I . BRI ERAE 55 ) & Bk T F DG Y
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x4 SREEUIRET P53 ZEARENEM (x£5, n=8)
Tab.4 Effect of AH on P53 protein expression (x *s,

~ . l‘.‘
D SR BRAHIHE100 pmol/L4L

e
gt

E.ﬁ?ﬁ@%ﬂurﬁs‘o umol/L4L FARBRAEAIE25 pmol/L41

B 1 PC12 ff Hochest33342 4R ( x100)
Fig.1 Results of Hochest33342 staining on PC12 cells ( x100)

D Z IR BT 100 pmol/LL

Eivﬁ@ﬁmﬁo umol/L4L

FA R BRAEAAE2S5 nmol/L4L

B2 PS3EARIZE (RERK, x200)

Fig. 2 Protein expressions of P53 (immunofluorescence, x200)

B-actin

n=§8)
il§=va
A PS3 FAYFEIRIE  P53/B-actin
(pmol :L~")
Xif HE 4 — 946. 40 +47. 95 0.73 +0.13
AL — 2005.41 £311.3644  1.98 £0.29
PR 130 1375.82 +83.21 1.41 £0.18
SR BRI L 100 1326.25+192.47*  0.80 0.02

i
SRR ]
B sl

50 1 444.57 +111. 68 0.94 £0. 14
25 1547.18 +227.02 1.21 £0.09

A B c D E E

W ACHXTIRAL, B OWAEAIAL, CHBHMELL, D k%7 A 0 s
100 wmol/L 4, E S IRMRFENIGE 50 pmol/L 41, F % I8 LK
% 25 wmol/L 41

3 P53 FHFIE (Western blot)

T SRR AR,

SR ) A A o 2 A S 3 I
PIRILRIBREEIN R, (2 2 AR,
JH A I A O B o B, R R G (JUHOR

1246

AAp<0.01; 582 s, * P <0.05

Fig.3 Protein expressions of P53 ( Western blot)

PR R GE) W T kAR BE R A 5, B
Hofth 248 525 5 22 BV A AR R O
TEIEH A LRSS, SOD, GSH, CAT Z:4E
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MURNPT AR R Bl 5L, LRI 5 B b S
flr, R P it i AR Pl R A R R A RS TR
fir, BIEEANE, hmEEig A, ER
ASPERN/ 5 DNA B S5 e i ph 2 IR s, b
IS RUES T4 NNV R A g LN 37 Ry = Rl i
ZANMIE TP NO T 2 5 R A 2 B o B
Tl MmE R, AR 2 B DNA $ifs,
AT 10 1) e A I 18 LA B AR AEK 5 4k B 2 3 %) 00
PR, ORI B e kA B a5 0 DX g A el
Ho —FULEGHE (NOS) 1N NO &l By
R, RO 3 MR, R AEIE
REFRIRM 2T —FIL A AR (nNOS) Al
WAL A G (eNOS) , LAKAES RS
FKikmis A — AL A G/ (INOS), FHrr iNOS
T2 IR P I 4 L R P A 2 R 24
B, — e Rk i s R s AR A, i LR
SR It R], 2 A i 06 49 n o ) o P
U ARSI, SRR R AT g
P M e 1 R BRI v SOD 3 M 34 i, iNOS 37 4 B
fiX, MGZHZY GSH &A7 w3, [RIaH AN L5 s,
SRR R /D Bl A5 45 PC12 4 s LDH & NO
R, FEPHIZ AL A3 e = 18 1 ittt RS BRU P e 484k
fEH.

AR, AR Sl il PE ik 55 pS3 K ok
FEHBCRER, P53 8 Y e 21k BT /R 2R 1 B
BEM R ARIE, JUIH R S SR 5 R 2
Qg kT BEERM, AT RS £
fF7 i, Mo r Ps3 ez —, Mt
153 DNA #1453, P53 #&hlp9 4 C ki
Rk, JESETEAMGH TS, T3
T ASE IR, RASIRMMEMET, $ P53 %
WA T, Rz WA A AR s
SRR, BRI N A RGN P53 ik i
EThE, AR RN T IS AT BTREAR, fasesl
Y. Western blot ¥ U 45 B — 2, 4% 4 Ho-
chest33342 Yt e M AT A5 5, R AR MR
WIBE REE L RIS P53 YRR R T &

SH AR S A Y A, R A
S E SRR, 0 Y 43 B R A FH 55 BT
Fean iR T IR, PR/ T LR S i S BT HE
i, HAA PR ERA B REEIER, ALK
5 M ZRRBEWTA 5, FHOC 2GR IR b 3285
FHT P ZEPERG 8% . M skdm . IR . 2rEAHL
WP, S, PRSI . AT

N, AR AE £ e b P i st it K R AR
A, AR T, AR HIBLE] AT R8-S vk U8 A
KA PS3 RINA K, X B IEYIAE 8 1
i gt LA S 7 T AR5 -5 o P 4 B R B

S 3Lk
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WE: BE WIRAREX SN S BRI S 20 HUVEC-12 S4Bt m i E . 73E 1% 100 mmoL/L 4
HPERI10, 25 50 pmol/L B AR R AYIEFREEIL[]IFF HUVEC-12 4136 h J=, MEAAEAAE 4, Rl hFL R
U (LDH) /¥ Bop o B R A s MR FIAg-3 (Caspase-3) TPk, AUAEPNIG R4 (ROS) 7KF K Ak W b AL iy
(SOD) | %S (CAT) iGHEKRN 8 (MDA) | B RIAHEH K (GSH) /KF. qPCR AZIIZHAE SIRTT, PGC-
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R, W20 LDH B, 7R ROS, FE(K MDA 94 H 15 Caspase-3 {1, JEhi SOD, CAT if A GSH A HE. [
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Protective effects of puerarin on high glucose-induced oxidative injury in
HUVEC-12 cells

ZHANG Ting',  ZHANG Hui’,  SONG Xiao-feng',  SHI Xiao-wei'*
(1. Sanquan Medical College, Xinxiang Medical University, Xinxiang 453000, China; 2. College of Pharmacy, Xinxiang Medical University, Xinxiang
453000, China)

ABSTRACT: AIM To explore the action mechanism of puerarin’s protective effects against oxidative stress of
HUVEC-12 cells induced by high glucose. METHODS HUVEC-12 cells cultured with 100 mmol/L glucose me-
dium and 10, 25, 50 pmol/L puerarin for 36 h had the cell proliferation, the levels of lactate dehydrogenase
(LDH) , intracellular reactive oxygen species (ROS), the activities of caspase-3, superoxide dismutase (SOD)
and catalase (CAT) , and the contents of malondialdehyde (MDA ) and glutathione (GSH) measured. The mRNA
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