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Antioxidant Mechanism of Zhengan Xifeng Tang-containing
Serum in Protecting 6-OHDA -induced PC12 Cell Injury
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[ Abstract | Objective; To examine the effect of Zhengan Xifeng Tang on 6-hydroxydopamine ( 6-
OHDA) -induced apoptosis of PC12 cell, and its antioxidant activity on neuroprotection. Method: A total of 40
male Wistar rats were randomly divided into the control group and high, middle and low-dose Zhengan Xifeng Tang
groups (32, 16, 8 g-kg™'). Rats were given Zhengan Xifeng Tang with intragastric administration to prepare
Zhengan Xifeng Tang-containing serum. The control group was given the same volume of normal saline. The
proliferation of PC12 cells were cultured and divided into the blank group, the model group and high, middle and
low-dose Zhengan Xifeng Tang groups. The blank group and the model group were given blank serum, the other
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three groups were given 10% drug-containing serum incubated for 1 h, and added with 100 wmol-L ' 6-OHDA to
co-cultured for 24 h. the cell viability was measured by MTS. Apoptosis was analyzed by flow cytometry.
Measurements of lipid peroxidation (LPO) levels were performed using spectrophotometry method. Real-time PCR
were used to analyze the expression of NADPH quinine oxidoreductase 1 (NQO-1) mRNA. Result: Compared with
blank control, cell viability was significantly decreased, whereas apoptosis and LPO levels were significantly
increased in 6-OHDA-exposed PC12 cells (P < 0.05). Compared with the model group, cell viability were
significantly increased, whereas apoptosis and LPO levels were significantly decreased in Zhengan Xifeng Tang-
containing serum treatment groups (P <0.05). Compared with the model group, NQO-1 mRNA expression were
significantly up-regulated in Zhengan Xifeng Tang-containing serum treatment groups (P <0.05), but with no
significant difference in NQO-1 mRNA expression between the normal group and model group. Conclusion:

Zhengan Xifeng Tang-containing serum has the neuroprotective effect against 6-OHDA-induced apoptosis, which

may be attributable to its antioxidant properties through up-regulation of NQO-1 mRNA expression.

[ Key words |
NADPH quinine oxidoreductase 1; lipid peroxidation

P 4> 7% 9% ( Parkinson’sdisease , PD ) [ g 2 2L A
J2 H i PR 5t 22 g ( dopamine , DA) BE 1 28 T8 k47 14
AEPESE DA FREIL . L DA BRIAIT T L
fift PD Il RAEAR , (A E R REFH 1L DA Rt oot — 25
ASpER S HTTSEE FDA HEERIHT PD 725 1 T 4
BPVET . BRI PD A MR 3, 7% 57 A0 5
AR Bl T B 42 2 10 S XU 30 1 B R, iy AR
BERZ NIRRT . PESEINR PD R HL AN AT B
B KR A RN 3l b 7 BT R R 1 3K
Ai(E¥RPSVESR) IRIT PD HA — & 1 il IR 5
Al SRARARTIR H I T E RS 6 R
Jfit (6-hydroxydopamine ,6-OHDA ) Fpfil] 4 B % 57 v 52
il PD A b 0T 2 A BB BT 5% & R4 AT HEXL i L
A3 PD BRI S AT 2R AN RS R
iR 48 1k 38 J57 B-1 (NADPH quinine oxidoreductase 1,
NQO-1) X 2 [ Jrie it 11 4 A 25 14 408 0 B A7 Oj 4 4
FN o ARHRSE B A AT BT AR K7 X PD (3 28 4
PR F AT e S T AR A O IR R
L1 #k
1.1 ¥ HEE Wistar KL 40 H, /K& 220 ~
240 g, fy 2 R AR (b o) 5250 s W R A B2 ] 48
it Zh A A% IE 5 SCXK ( 5¢)2012-0001 , 7 BF 5% 3k
HFFFR IR E LR Y Z LS (57) &
H(2016)04 2],
1.2 Z5¥ )it %  6-OHDA ( 26 [H Santa Cruz 23,
He5#D2312) o HEFIE X th 4 R (diE 5 130501 ) -
it A1 (H1E5 30301) -Jg B (L5 130501 ) -fo H (41t 5
140701 ) -4t 15 (45 140701) - K4 (L5 13110) -1
AJ(HIE 5 130401) -% 2 (#E5 130601 ) - B (Hit 5

Zhengan Xifeng Tang; serum pharmacology; neuroprotection; apoptosis; oxidative stress;

130201 )-Z 2 (4t 5 130501 )-JIl #f ¥ (it 5
140301) - (HE2 130601) EL 4124 60: 60: 30: 30:
30:30:30:30: 12 12:12:9 £ A, Lh 177 HI 4k A 4
W G RE TR 2R T B A (R
B{)30 g, fa i 30 g FI4EHG 1S g vk 500 mL 7K SE R
15 min J5 , KA 258 17K 700 mL, 32 15 min 5,
FFAERT 30 min, Byt MK 700 mL {7 30 min,
ot o B 2 IAUE WA I, B T IR 4R 2 58 mL
(TR 3.0 g-mL™") 4 CUkA R %
Cell Titer 96® Aoueous MTS Reagent powder ( 3 [
Promega 7\ A) ; #it 5 0000095765 ) , Annexin V-FITC-
PI Apoptosis Detectio i 7] & ( B M 122 2 &, #Ht 5
00021408) , Jig it i % /b ¥ (LPO) X ) & (3£ [
Cayman 7\ &, #it 5 0463754 ), untra SYBR Mixture
(with Rox) 357 & (B 42 23 7] L 41t %5 00151503)
TRLzol Reagent ( 3¢ & Ambion 2 &, it 5 87804 ),
primeScriptTM RT reagent if 7| & ( TakaRa A4 T
FER AT PR A, 41t 5 BK4001) . NQO-1 L ilF 514y
5'-CTCTTACTAGCCTAGCCTGTAGC-3", N #5149 5'-
TGGCGTAGTTGAATGATGTCT-3';GAPDH | }i#5| %)
5'-GACAACTTTGGCATCGTGGA-3', T if 51 ¥ 5'-
ATGCAGGGATGATGTTCTGG-3" i T A=W T2 ( I
) ety A7 BR 2> w15 1

L3 Sl Wistar KRB L% (141
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2 ELST do RIREGZ5 1 h g, K& 3% Ik
- b T SRR B I s Bk R 1fi, 3 500 1+ min
B0 15 min Y I, R ALIR A . 56 C KB Kk
#MA 30 min, 28 0.22 um millex® GP £ 3k 25 g 28
FREEsr %05, —20 CHRAT
1.4 Y% Stratagene Mx3005P % 52 B} 2% 56 5 &
PCR ( Real-time PCR) {¢ ( 22 [E Agilent 2\ &),
XPE504 % 3 #7 K - ( 35 [E Mettler Toledo 2 &] ),
ELX800 Y 4 [ 3y i§ 7 1% ( 3% [{ Bio-Tek 23 ),
Safire2 #Y 4= i K £ Uy 58 1§ br Y ( Fy + TECAN 2
Al ) ,FACS Calibur #3740 f A (S E BD A7) o
2 Hik
2.1 SEIRAYH BEw S IRRY PCI2 40 (1 T rp
B B 2 B R B SR AR T S L) 4y R S
1 H N & 10% B 25 [ I B9 DMEM 1% 3%
AR Y 20 1 H & 10% (1928 L3 A1 6-OHDA (100
pmol - L™") ) DMEM 15 3% W , B 48 XU & 24 1 15
e 70 2EL 0 10% B v 5 o BRI R R A 2 i
1% F1 6-OHDA (100 pmol-L ") () DMEM 55 5% , #1
JHREL R & 24 103 v 390 e 40 % 10% 1 v )
BELIFEHE X% & 24 1L 3% A1 6-OHDA (100 wmol-L™") ()
DMEM 55 F2 9, SRS R 5 24 i 75 1G04 0y FH 75
10% A7) 2 BE IFHE X 75 24 1L 76 FT 6-OHDA (100
pmol - L™") i) DMEM 1 35, 254 kb FRE [F] Ay 24 h,
2.2 MTS BG40 A7 35 58 PC12 4 g 24 9 4b 3
24 h J5 ,7E 96 LA EEFLIN A Cell Titer 96® Aoueous
MTS Reagent % ¥k 20 pL, & T W46 2 h, fig#r X
490 nm AbE2 A FLIR O EE Ao I 8 A 2T H 5 AR X
FET
MIXAEE R = Ay = Aspn)/ Agpgmn = Aspn)

2.3 Annexin V-FITC/PI X 4% ¥ %5 I 40 Bfg 98 1~
PCI2 4 a2 4b 3 24 h J5 o4 20 Mo & 3 =048
iz I8 Annexin V-FITC-PT 20 g 7 T 6 1 3 577) 130 BH 5
A, I FH U X 200 A4S ARG 000 4 B g T %
2.4 S ESGEEBKRI LPO JKE PCI2 4 ZE Yy
AbFE 24 hJ5 USCHE A0, i R LPO 5 ik 7 16 B
AR B AR ORI LPO K
2.5 Real-time PCR ] NQO-1 mRNA 3£ ik
PCI12 4 i 25 ¥y 4b B 24 b J5 , WS40 3, A Trizol
B R RNA SR H primeSeript'™ RT 27 #0454
RNA 3 % 5% & ¢DNA, % FH untra SYBR Mixture
(with Rox) Kit # i C, {fi, PCR JZ 1 &1k M5 — 4
SRR 95 C AR 30 s, 36 1 AN, 55
B2 PCR W ,95 CASPE S 5,60 CiB 4k 31 s, 4L 40 4~
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MEER . SR 27290736 % NQO-1 mRNA ik i 47H
X,

2.6 Siilr iR ] SPSS 13,0 B dF A7 5 2
TrEAHT AT RERCR A x =5 FoR, B4 H AR
SNK K5, LA P <0.05 K22 A Giit# 5 X,

3 #R

3.1 X} 6-OHDA i 5 1y PC12 40 L 77 I % 19 3%
M MTST SC 5 45 5 7k 100 pmol - L' ¥ B (1
6-OHDAKN B 24 h & PD 21 ifg 45 789 thi] 45 4 d5e 4 4k 3
WEERIBS ], MTS g5 45 R Box: 5 ALK,
TR 20 440 TG 7 W R A (P < 0.05) SRR L
B, 10% WG L Hh Lo 00 2 B R 5 24 00 3 2 A
L3S 1B I (P <0.05) o E PR X & 24
I3 & Al T 6-OHDA 5 5 PC12 ZH 1 4L T,
WL 1,

*1 HEFBRFSHEMES 6-OHDA F 51 PC12 iREFEERNY
M (x+s,n=6)
Table 1 Effect of Zhengan Xifeng Tang-containing serum on

6-OHDA -induced cell viability (x +s,n =6)

24 5 FlfE/g kg ™! 4l B A3 R/ %

2 - 100.0 0.0
LY - 51.5+5.9"
10% SR X & 25 13 8 68.3 =4.8%
16 71.9 +6. 8%
32 75.0 +4. 6%

T ST P <0.05; SHUBAL Y P <0.05(FK 2 ~4),

3.2 %} 6-OHDA %S/ PC12 41 Jf ¥4 T i 5% miy
5o A b R, B R 2 4 O T B 8 m (P <
0.05), SHEAIH A, 10% A% . b | 5 ) & 42 T
JE R B 24 13 4 40 M R T B B e 2 (P < 0.05)
2 WY BH AR R 5 24 107 2 & il T 6-OHDA 75
T PC12 M08 T U3k 2,

%2 HFBRFSEM0EY 6-OHDA F S PCI2 MIA MY

M (x+s,n=6)

Table 2 Effect of Zhengan Xifeng Tang-containing serum on

6-OHDA -induced apoptosis(x +s,n=6)

20 5 /g kg ™! AT 3R/ %

g - 11.3£2.2
iR - 38.2 +4.8"
10% ST K & 25 13 8 24.3 +3.8%
16 24.1 +3.8%
32 19.3 +3.4%
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3.3 X} 6-OHDA 55 i PC12 41 g LPO 7K F 1y
R 5 A R, SRR LPO K B B B
(P<0.05), SR HE,10% MK s i) i
FE AR X & 24 135 41 LPO /K 7 B &8 ik 2> (P <
0.05) . FRWIG X7 & 25 05 W3 Mol 1
6-OHDA%E S LPO /K F-FhiEr, WL 3,

X3 HEHFBXZEHMmMEX 6-OHDA i S # PC12 4A a1 LPO

KFEHIEIE (2 +s5,n=6)

Table 3 Effect of Zhengan Xifeng Tang-containing serum on

6-OHDA -induced LPO levels(x +s5,n=6)

4531 Hli/g kg ™! LPO 7K/ %

A - 99.9 +12.0
A - 313.2 £11.4"
ﬁi;’ﬁﬁﬁﬂ%llﬂ%é‘éﬁ g 220.3 114,87
16 222.2 £19.4%
32 187.8 +14.0%

3.4 Xt 6-OHDA % 519 PC12 4 i NQO-1 mRNA
Tk SRR, 10% AR L R
TR & 25 1378 41 NQO-1 mRNA £k &
W(P<0.05) 125 HAH 5HAIZH NQO-1 mRNA 3%
R EMEE R RV R & 245 1000 S50 i
WM F T PC12 41 fd NQO-1 mRNA KiK., W
%4,

®4 BRI 22 M %3 6-OHDA # S PC12 4 iz NQO-1
mRNA RIZFEM (x £5,n=6)

Table 4 Effect of Zhengan Xifeng Tang-containing serum on

6-OHDA -induced NQO-1 mRNA expression(x +s,n=6)

21 51 FlfE /g kg ™! NQO-1
2 - 1.00 £0. 12
LY - 1.13 £0.15"
10% FE -1 X7 & 245 1l 8 1.59 +0. 18%
16 2.00 £0. 17%
32 2.13 £0.22%
4 itig

PD & % A T of o 4 A S R R S R SOIR 3
(9 A8 PR , LAAE B3R 28 I PR B UL B B A
S G B 05 g 2 B W R R AF O AF SR, HUSR X PD
KR L B9 BIF 5 BUAS T AR K B R, (H H AT X PD Y
7 EEE DA BT 07 R EE R % PD O
AR, IEARBERA L PD Ay F i

i 2% IR PD R LR AR R S, AR 1
PR L, 4R 52 BT KA 3. S2 B PD DL KL

TR 22 U, , 95 57 76 JF AR 36 0 DL AN B 22 1 R AU
ok Y BT R RS R T A 4 BE R al (I 2
hEP )T ELA AT, TP BT, B
B B PR 2 T . %% Wi 78 6-OHDA th
g Bk ik G IR B E 4 PD I BH B U AR
AU B MPTP 5 5 (1 PD B AL /N U35 % B4 R
K3z A Gk PD 1 (B4R R HL I
ASE A

PC12 200 i 2 R BUE I B J53 08 6 240 M e o3 1k
(4 20 R RE L BE A P A7 1 B DA, FLAT 3 A ) i 28
20 R AE 2 — b AR i ) AT 5 i 20 40 i 2 B TR R
2y PR REAY  H T A 4 B MR R E B OY . TEIR YT A
ZARAT B T, B0 245 W 1 S AT bR 2 AR 20T
1M PC12 41 A5 A0 A 0 421k 265 0 7 4 28 0 vh 25 BELAR
FRAE T HF 5 B . 6-OHDA J& DA BE #2838 R
M AT A, 454 5 DA 2681, 6-OHDA 5 DA
T 4 B IS AU BB A L A0 R P 3 o S A G i
PR TG, PR BRI DA RER Tt T L A
WFFEAE MK 4h R B 6-OHDA i 5 PCI12 4 g 5 45 B¢
R WL K BT R R 7 2 s B R i 6-
OHDA 5 S iy il 2 4 M B 005 1 o A IR AE T UL 1Y)
2 IR T SR, B R R B,
BRI & 25 15 P01 T 6-OHDA i 5/ PC12
AMEIA T . B TIRN BN IR 5 2 AR &
FRIEE I, 25 25 PR SNBIE 9 2% B0 AR AT AR XU 1 i 22 45 3
A FH 2 7 o i 5 B DL B A FH BIL A o 3 75 2
i 3k 2 AR R B IE

9% & B, S A6 N7 PD 9 & 2k K vh i
AR A A R E TS DA 2040
FFET- ", LPO S ik P S A AR I =, e B Ak B
WO VR4S g — B AR . ARWFIT R B, BT
JXZ & 25 G 0 T 6-OHDA % 5 LPO /K F+
1, 7 W RE I RE X3 B0 S840 T 1k T B Bt T
Bl Z— . ¢ DA fig# 28 o0 M 5 9 & B HY DA %
12 5] ¥ BE B v TP g A7, A 6 A7 B9 DA BT A
Ak A A BE R Y DA BRZE B, NQO-1 J&—Fh
FLAT (AL R ACH, 348 Ji 2 N7 1) 2 2R, 0T R A A
WA AR R L BFSE R, NQO-1 il i 7 B A1
EE e AR & N I RE N &2 (s
Py, T = 28 oo 4 5. NQO-1 mI i il DA
H B S Ak i B & ST A L AR R B,
BUFE X7 & 25 s B8 T PC12 48 g v NQO-1
mRNA ik, #1980 T 6-OHDA 5 511 PC12 41 fig
Ak B, X 6-OHDA 5 5 PCI2 4 i i 113 &
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