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Protection of Shaoyao Gancao Tang on H20:-induced oxidative stress injury in PC12 cells
ZHENG Bo-dan, WU Si-min, CHEN Zhi, XING Xiao-wei, LI Bao-hong, WU Du-du* (School of Pharmacy,
Guangdong Medical University, Dongguan 523808, China)

Abstract: Objective To study the protective effect of Shaoyao Gancao Tang (SGT) on H202-induced oxidative stress
injury in PC12 cells. Methods The oxidative stress injury model of mouse adrenal pheochromocytoma PC12 cells was
established by 100 pmol/L H202 treatment. The proliferation and expression of lactic dehydrogenase (LDH), superoxide
dismutase (SOD), malondialdehyde (MDA) and Nrf-2 in PC12 cells were detected after addition of low (0.1 g/mL), moderate
(1.0 g/mL) and high dose (5.0 g/mL) SGT. Results The different doses of SGT enhanced survival (P<0.01), decreased LDH
and MDA levels (P<0.01), and increased SOD activity (P<0.01) in H2O2-treated PC12 cells. Furthermore, high dose SGT
upregulated Nrf-2 expression in H202-treated PC12 cells (P<0.01). Conclusion SGT may protect the H202-induced oxidative
stress injury in PC12 cells via upregulation of Nrf-2 protein expression.

Key words: Shaoyao Gancao Tang; PC12 cell; oxidative stress injury

BEAHERE. HEREEERS, BAARMN
RAMOEFBER; MATPHEERD>TLERAMR

AN B HERNTERPENARIEREFER
HE, AUNERGRSBEHABRTHRRNER

JER , AnPAIJR 3% 1 BRAE (Alzheimer disease, AD)FIHH
4> FRJE (Parkinson disease, PD)X B EE AF+
I ERITHRR, HAMIHFESEMAN
B, SHHREERAEMEX, TESS TIELR
BRI AL BB AT, A HEBECDEERRE
AHAHE, RS LM . BERER. AIMRE . B
W32, 7R “EGER . BlkRE. BREES.
WUBE ., AR, BERE” Pl B RM, SGT
AHLEL . ERAAESSHABERY, HbE

5. B, MENSEER. WESRTEREt
YER, WHRENEZHE B, PCI2gM A THA
BRI SRR B i RS AR SRE T
HILSGTXIPCI2AAMIETE A VE T, WLEE 45 40 R Wiy
B BRI, HFHETEERNE, AME
BTERRR R RIR T IREHE S

1 HRFA*x
1.1 #4

ELWE: REMPHEERETENo. 2015108101014), J~FH4&2015 @R HEZAREFHIN ENo0.20151257), " REES
R R AP E ST H (No. A2016355), |~ A4 BARBIFEESTTH (No. 2017A030310666, No.2017A030313079)

RS BEHE: 2017-11-03; {&iTHH: 2017-12-02
BN BiE01992-), B, FEIRATHRAE,

“EIEEE . RBB181-), B, #+L, 8#EE, E-mail: wududucz@126.coms



582 TR E B R ¥ % #

2017 F 5H35%

HE, AN ANBHRIZGERAH); MREELE
J v S 4N B PC 1240 MR (L 1B %) ; CCK8IRH
E(HARLD); 0.25%EEH#(FEDTA). DMEM&
WS . BRI (GIBCO, *£H); H0: BB (4
¥rof, Sigma), “HETREEE);, ARMNER
(RIPA, ERXK); H_E(malondialdelyde, MDA)X
F & . FLE K S B8 (lactate dehydrogenase, LDH)ll
ERNE . BEAY B AL (superoxide dismutase,
SOD)TE H il & XA & R R AEY TR A AE);
BCAEREHEERMNEERIE); —HiayiMigG
(Santa Cruz/A @); ZH AR IE # 1L 5T A 1gG
(Santa Cruz/A ®l)o
12 PCl2fmpbehzsk

BE L& R 020 %Bf 4 M vE . 100 KU/LT
HERM100 mg/LE%EE X WIDMEM(E G &, £
PCI2AN TR A S M35 SR 48, H OB E QM IE LA
R, BT KM 4R,
1.3 SGTPC12%m 3% 58 69 % »h

BEFTHAIHE12 g, ATZH12 oREZH, I
SEBT5 %2 B, B120 min, [EFME2 WElksE
B ; FENSERETS%ZE, EF2hERE. FBFK
B — BT R B B E 10 g/mLEISGT
B, FRCCKSE:R M SGTXPC1240 j £ 77 1
B, AT B K AR PC124 Mt i 6 0001~/4L
IA96FLIEFEM, EBFLI00 uL, 37 C. 5% CO5c44F
T 1324 h, K SGTH TDMEMI# REARLO0.1. 1.0,
50 gmLAk. #. HFRE, SFASGTHE. . &
B4, BHINVTIL, ZEERMAETER. R
2 FAIDMEMSAHRI AL 28, & 5824, 48, 72hf5E, &
FLINCCKSAFI10 uL, 37 CHRM1 WG, FBERINE
450 nmib MODME , BR6FLAYIEL, 4HAEIE J1/%=(xk
IFLISEST BRFLIIME) x 100%.
1.4 CCK8#4&MSGTHPC124m feth 4 4

B PC1240 I A8 0004~/FLFF Fo6flir s, &L
100 pL, #HEF24WEGMNAT LR, L4 HN5H: XF
HR4H . H20237 51 RIZH (100 pmol/L), SGT + H2021
& 241 (0.1 g/ mL SGT + 100 pmol/L H202, SGT +
H2027 F B 4H(1.0 g/mL SGT+ 100 pmol/ L H202) &
SGT + H2028% 7 & #H (5.0 g/ mL SGT + 100 pmol/L
H202), [ hi24 b5, BMIACCKSRF|10puL, 37 TR
M1 hE, RABFRXE4S0 nom FRODE . 40/EE
F11%=GRBFLEE /ST IR FLIIE) x 100%.,
1.5 PCl2%&mAt3E %% FLDH., MDA#ASOD# & ¥

;) E

W12 3403 5 UL SRR, KLDH. MDA K
SODM & A & VLA B ATHAME, MEODE, it
1.6 PC12#8fASOD. MDAS M &

FE6FLAR IS FRPCI24ME, 2 FIiE B X B4 |
H20 3 R4 . SGTHH0K . . BHRIE4,
MY EE, fRSBEEREEL, BE
W MDA, SOD I 3 77l & 1. BA B s 17 4
fE, MEODME, FHIHEHIES,
1.7 SGTPCl2%m At Nif-245 % & R A KT 85 % h

B PC1248 f L 3x 108 /mLiEF T 6FLik, 43
WESEA ., ROMHEEAA . SGT+HH20:AK .
. BREd. BE240E, EEEREFARPBS
ek, WAKERT, BFkL. SN0 pLZEH
U IR IEAE K BT 2R 30 min, FH4THE SR A
BHEMEMEEZ—N, HFEBH 1.5 mL EPESD,
7£1.2x10* t/min, 4 CE.L10 min, BHEH2.5 Lk
BB TBCARMEERERE, EAEBE1SmL
EPE I3 7E-80 CIREF . 50 pgEH A 10%SDSE RN
BRIk EE, BEPVDFE L, FABRIETS
BHATE A, IAMBH—HL, 4 TR .. PBSTHE,
IMAFTN I, BBEN2h, FLOREBRBRERSE
B, flmage IBMGHGTEO LT HKEE,
1.8 S%itFam

R FSPSS 12,08 #7481t #4058, iHE%E
MxtsEn, #4178 HEKFZ 5 FiNewman-keuls
I, PAP<0.05HZERBHITHEN,

2 R

2.1 SGTHPCI12aMIE AN Fh

AbFE24 . 48F072 WEHISGTR ., *. BHIEAY
MRAFERNEERTXEA, HERES K, A
BIFETE Rk (P<0.01), [HSGTHFEHT72 hi 4l
MAFEERMKT48h, ZFHLHITEE X (P<0.015
0.05), LKL,
2.2 CCK8#RISGTPC12%m il 1R 7

100 pmol/L H20:F] S B 4 & R EMR, £57
B8 L (P<0.01), SGT+H20K. F . BHE
HHRERFEERYE LS THOMGERY, £ZRE
Gt 3 L (P<0.01), FERFE2,
2.3 PCl2%m 3% %% ¥ LDH, MDA#+SOD4-& @

Jas

x



HEol AT, % A H G XH0:05 S RIPC 1240 L AL B i B R VR A 583
F1 FEMETSGTHPCLR2AMEFEEERNHIN  (¥xs, n=6)
A5 24h 48h 72h
xoF BREA 100.001:0.01 100.00+0.02 100.00+0.01
SGTEFI &4 107.70+3.14% 129.1743.30® 115.56+4.88*
SGTH IR 126.80+2.76° 145.53+5.06® 131.50£2.07°
SGTEF&A 142.07+2.20° 172.77+3.35% 149.77+2.35%

FletE:, HarBaiibis,; *P<0.01; B4, 524 hibi: °P<0.01, °P<0.05,

£2 SGTHH:0:3%SGBHPCI2AMA7GFEE

WEm  (3ts, n=6)

#H7) HATER
payiti] 100.00+0.00
H20AR iR RIZH 57.27+2.61°
SGT+H20fKM &4 63.60+1.61%"
SGT+H20: R B4 74.97+1.63%
SGT+H0: = HI R 4AH 82.83+2.32%

Bt Bahds . *P<0.01; 5H0:A45 A28
Yok . "P<0.01,

SXTERAML, HO AR A EIF R
FLDH. MDA& B, SODMIE HIEK, £RY
BEi#E X (P<0.01), SH0 B4 L,
SGTIR. H. Wi B4 v K 47 /5 BPC124 fa 3%
FW P LDHAIMDAE & W38 & (P<0.01), FBTRER
BB EPCI240 a5 72 W SODIITE J1 K F(P<0.01),
HHEESGTREWRE MW, LDH. MDARGE &
REHE, MSODEHEHNFASHEBE, ZRIF
GiitaEE U (P<0.01), PERFE3,

F3 SGTHH0:FFPC12iRG R4 ARIEFHPLDH, MDAFISODEBRIIEME  (x+s5, n=6)
2R 5 LDH/(UL) MDA/(pmoVL) SOD/(U/L)
Xf B4 212.541+54.32 0.21+0.03 48.73+0.25
H20A4R (A5 R4 1 286.44 +89.70° 0.81£0.02° 23.1410.45°
SGT+H20:A&F| B 21 1 196.49%58.64" 0.7740.03* 25.71+0.62*
SGT+H20: 7| B 41 792.47+62.42%®° 0.4540.04® 40.84+0.33%
SGT+H20:8 I & 41 689.22+46.52" 0.3740.05% 46.55+0.23"

Hatmarbit, *P<0.01; HH0:AGEA ML, "P<0.01,

2.4 PCl2%m it AMDA#=SOD4A & M| &

Xt BALE, H0H5EEAKPCI24EA
MDAR B K, MSODEEME /L, ZREGHITHF
B (P<0.01), SH20HBEEIA L, SGTEHE
20 ¥ 0] 3 /L PC1240 R N MDA S B A%, TR B4
SODJE 11 7+ & (P<0.01), HFEESGTR &K E M FH
i, MDAREEHFRKEE, MSODEIH MW &
HEE, ERYASIFEEEN(P<0.01), HLF4,

#4 SGTHH20:FSPC124M WMDAFISODE &

WEm  (xts, r=6)

%) MDA/(umol/g Pro) SOD/(U/mg Pro)
papihech 31.244+4.04 224.31%9.62
H20: 5 1 R4 165.72+3.24*  104.21+£5.53°
SGTHH:0AERI B 14237£5.63"  121.314£7.14%
SGT+HH0:FIBAH  83.24+4.12" 158.4245.63™
SGT+HH20:FI B~ 68.7745.76™  186.45+6.82%

Eabmamibi. *P<0.01; SH0:445 48 480k °P<0.01,

2.5 SGTHPCI12%m L eINIf-24% % & £ A KT 85 %k
5y RALE, SGTRAEHNT-2EB/KFH
B IEIN(P<0.01), H0:3R A4 T fNrf-22 7K
I B E T M (P<0.01). T 5 H20:245 455 4 B 4 AH
t., SGT+H20:5 71 & 41 vl fF 204 45 15 5 I PC12
4 R B Nrf-278 1 7E 40 B A% P 9 R 58 3 (P<0.01),
SGTHE M & 4 BINif-2ZE B K F IR B B & F SGT+
H0:5 R EH, ZREA5HITTEE X (P<0.01), Nrf-2
BEAESAPWRIABRFELESTEL

3 jtig

TR, PLELRER SR I 18 2 41 ),
HO0:E RS, SIERANMLDERKE MK
Ab, MTEERRI P AR, B i
SMLDHM R, W RELERARGTERE, SODTEAK
NEAFEFRINEEMER, THEEBRER
HEXHHEH. MDAE NIRRT SR E M B, 7]



584 MR E B K %2 % R

017 FE3I5H

=5 SGTHPC124AMIINT{-2 i F1E F R Ak

M  (xts, »=6)
£H5) XTI
Xt B 1.084+0.056
H204R 51 B 4H 0.667+0.041°
SGT+H:20:F 7 &4 1.184+0.067
SGTHEEH 2.251+0.116*

Hatmarbir; *P<0.01, °P<0.05; 5H0:4R 5458 4
red, °P<0.01; 5SGT+H20:8 A& 4kdk, 4P<0.01,

Control H202 SGT+H202 SGT

B-actin

Control# 3t B 48 ; Ha0:AH20:48 454 % 48 ; SGT+H202
HSGT+H20:5 M F 48 ; SGTHSGTH A F4,
E1 SGTXPCI1240MINTf- 24 ¥ 1= B 25 )

URMERE A BENEN, SGTHEN—HH
F, CHBERMAEEE, ALRAAEREL
Y, BEETHRANBHENE, BERWERBH
R, A CFAH0:5ESPCI240 i, B E4bni
B AR R, @ CCK8E: . LDH, MDA
SODEHLELEAEIN U R EHREPBE, KN
SGTRE R R A H20:5 T 45 5 PC 1241 M 15 4 |
iR FE R FLDH, MDAS B R AMDAR &,
PR 40 L L T VR e 4 L PN A9 SODTE . 45 SRR A
SGTT] B i #58 K BER & 1, MR BIHTE L
YEF .

R ERWBRS, EESINeE25E BRI RR
KIGBRIE NSRS RBEBIR T B F AR,
Nrf-2 B RPN R E AR KN FEFT, o
W B AEMNENTRERENER. EFRE
T, Nrf-23% 1 32 2 iy 40 Ml BT 32 3k B A KeaplfA £ 14
¥, REANBEORAE T, Keapl Bl &2, Nrf-2

5Keaplsr® , Nrf-2[#% FEE G40, WG
THZFEANRIN _HREHENE A, WSoD,
MDA% , BRE/LNESIENHG. ROAEFES
PCI240 Ml S AL B A B o, SGTA I & 4 % N2
EARLHEAE, XYSGTHA IR HNL-289 8
AL, #H—FUBSGTR el AN 2 A %
ik, PEAREALN IR RER .

S E k-

[1] BE/INGRE, BB/, 24, 4. MR AT MR R R R LRI 5T
HRE[]. hEBFEFZRE, 2015, 35(11): 3149-3152.

[2] B, HEF, TR, 5. FUEARERISIF R
B RZRE, 2004, 26(2): 74-78.

[3] ARk A, S FH. AT H B G RHEKEAU]. HEHE,
2012, 32(8): 966-968.

[4) FEHE, EKAL, SR EE, £ AN HEHIIRE 52 5%
REHERTSE]. EFRZEBITEAE, 2015, 42(1): 101-106.

[5] kM, £, M YE, & A H G LR EERERL
HEFFR]. P EFERLE, 2011, 20(10):1625-1626.

[6] FARE, XKTT. A HE G R LRI F 2,
2012, 34(7): 1354-1358.

[7) &, VFE. A HE GRS ALRD]. P E R EHIA
LFEHE, 2012, 10(3): 156-157.

(8] B &AL, ¥ 3k, PC12AHRYE J S fh 1 B4t AR L A R 5T
BRI FEPREL&2E, 2011, 31(11): 1575-1580.

[9] A, FHIE, B, & A HEG R HEM S8R
PHE L BT R MR [T]. MR EYEZE R, 2014, 14
(34): 6773-67717.

[10] Wang S J, Zhao S J, Wang Y S, et al. Effects of estrogen
inteérvention on the biomechanical characteristics of serum
SOD, MDA, and middle cerebral artery in aged female rats
[J]. Clin Exp Obstet Gynecol, 2015, 42(3): 295-299.

[11] &X&EMH, THR, ¥& Ne2EHLRITHERBPHER L
BIER HIRR R FR(T]. 2525248, 2015, 50(4): 375-384.

(LBEFS580T)

Combination of stromal-derived factor-lalpha and vascular
endothelial growth factor gene-modified endothelial
progenitor cells is more effective for ischemic
neovascularization[J]. J Vasc Surg, 2009, 50(3): 608-616.
[24] Hunsberger J G, Fessler E B, Wang Z,et al. Post-insult
valproic acid-regulated microRNAs: potential targets for
cerebral ischemia[J]. Am J Transl Res, 2012, 4(3): 316-332.
[25] Kalka C, Masuda H, Takahashi T, et al. Transplantation of

ex vivo expanded endothelial progenitor cells for therapeu-

tic neovascularization[J]. Proc Natl Acad Sci U S A, 2000,
97(7): 3422-3427.

[26] Seto S W, Chang D, Jenkins A, et al. Angiogenesis in
ischemic stroke andangiogenic effects of Chinese herbal
medicine[J]. J Clin Med, 2016, 5(6): 56.

[27] Arenillas J F, Sobrino T, Castillo J, et al. The role of
angiogenesis in damage and recovery from ischemic
stroke[J]. Curr Treat Options Cardiovasc Med, 2007, 9(3):
205-212.



