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Protective Effect of Icariin Against PC12 Cells Inflammatory Injury Induced by Oxygen Glucose Deprivation

MO Zhentao', LI Wenna', ZHAI Yurong', SHI Jingshan?, GONG Qihai’(1. Department of Pharmacology, Zhuhai
Campus of Zunyi Medical College, Zhuhai 519041 Guangdong, China; 2. Ministry of Education Key Laboratory of
Basic Pharmacology, Zunyi Medical College, Zunyi 563000 Guizhou, China)

Abstract: Objective To evaluate the protective effects of icariin on inflammatory injury of PC12 cells induced by
oxygen glucose deprivation (OGD). Methods The ischemic stroke model of PC12 cells was induced by OGD for 2 h.
PC12 cells were divided into normal group, model group, Nimodipine(10 pwmol L") group, and high—, medium-

©, 107 mol/L icariin respectively). lcariin groups were pretreated with the

and low—dosage icariin groups (107, 10
corresponding concentrations of icariin for one hour and then were treated with icariin for 2 hours during OGD. After
the treatment, cell viability was measured using MTT assay. Tumor necrosis factor alpha (TNF-« ), interleukin -1
beta (IL-1B) and interleukin -6 (IL-6) contents in PC12 cell supernatant were analyzed using enzyme-linked
immunosorbent assay(ELISA). Results Icariin at the concentrations of 107, 10°, 107 mol/L significantly decreased
TNF-o, IL-1B, IL-6 contents in cell supernatant and increased the cell viability of PC12 cells following OGD injury

(vs model group, P < 0.05, P < 0.01). Conclusion Icariin could reduce inflammatory damage of PC12 cells induced
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by OGD, and plays a protective role in the injured PC12 cells.

Keywords: Icariin; PC12 cells; Tumor necrosis factor alpha; Interleukin—1 beta; Interleukin—6
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Table 1 The effect of icariin on cell viability

21 5] 75 /mol - L n oD {8
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IEHH 6 - 14239 + 13.48
HRIZA 6 - 227.92 £27.23%
JEBLHL -2 6 10° 171.96 +22.46"
peas Stiee o (157 sl 6 107 177.83 +31.36"
fEE g b kel 6 10 186.19 + 26.65"
TR Al 6 10° 161.07 +25.56"

215 7l /mol - L™ n WL /pg-mL”

EH 4 - 6 386.25 + 26.96

REAIZH - 6 931.21 + 23.82%
JEEL b -4 107 6 799.45 +27.90"
AR A 107 6 72370+ 23.77"
PREAST i A 10 6 795.80 + 19.64™
TEE AT N A 107 6 547.26 +21.50"

T SIEWALE, #*P<0.01; SHHYILE, “P<0.01,

2.3 3% FAHT R AN A PC12 4L IL-18 1 5%
BRI HIE -1 8 BETe, SR, 25
AREMWE L (P<001) , BFETAFELHRE!
FREMC AR RZF PC12 4 BV 1L-18 & &,
Hr et h A e R, SEA R,
ERA B EERZ L (P<0.01), W3,

R3 EFEEXIL-1PHIEM(vs)
Table 3 The effect of icariin on IL-1 3

21531 8 /mol - L n IL-1 /pg-mlL-1
IEHH - 6 140.22 + 16.79
FRIZ - 6 233.13 + 19.72%
JEBEHF-4 10° 6 184.08 £23.76"
RN A 107 6 189.13 + 15.82"
P AR 10 6 166.98 + 26.61"
TEE AT R A 10 6 202.08 = 21.46"

T SIERAHE, "P<0.01; SEHIHILE, P<005, “P<001.

2.4 37 F AT EORE H 4 PC12 401 TL—6 1Y 5% W
AV S 1-6 WE T, SEAg g, 25A
WEMERE L (P<0.01) . EFERAF R E
FEAR AR ZF PCI2 40 LS 1L-6 &, S
RIZH A, 25 A B EERE X (P<0.05, P<0.01),
Hop g R M A R A A A e, WLk 4.

3 itig
SR R PR EEATRORAZ— . O

o

V. HIEWAE, #P<0.01; SHEHLE, P<0.05, "P<0.01.

FERMI, AR 2R sl 2 R Ge g (il
X AR . TIAR ) B B E R TR, B
YEIT SRR R XU LRI 3 00, 185 i i
PO AN RN 25 B 28, IR AP Sk iR (SR At 7 R
C A LW EE T mRNA | PGC-1 « ZEHYFRIL) , Wb
2 O WG 1 - W e 1 g S PN & el T
Sk 4] 2E T 3504 1R 22 DI RE BRI, A 18 a0 A A
PAPE BRI E RS, DTS BB A2 453403 1) i 4 21
(Tt B A A A R -1 Bz iRk v 4n i A
T2 -4 BYFRIK M AR SN AE Sl I A 4 rh
A EZAERY, A SCERF B, SR
KB E RAE P FRERIE, W TNF-o | IL-1B8 J3F
AALEET mRNA B335, ITECGE IR 205 5 KR
S CACIEER o (R SRR A R i R e A
PRETCRAER T, i A DL SCHRHRGE .

PC12 42— Rk 7 RRUVEF T R I g 5 4 i
R TCREANIE R . AR KR F (R I ImA
PRI, BAMadKET)E, PCL2 4iiisrik
P B Uz v 1 R 2 v = B 70 1 B
Ael, OHEA UG TN, S 2T
LRI, H L, AIREUR H PC12 41
VR R PRSI i i 153475 (R B 52 61

Je BT SRR B A R B, W
IBIT BRI, AR, A LRI e S
SRR BHPEXT BE2Y . 2 5 S SR T 2 A A vk g
SRR G KRR A IR, 58K BRI
i, RGP RN A 2, AR HREE ., ariiscs
SR SEFEFE N 10°~10 mol - L 4525k FEEAT T84
EHBTSE, 48R ER, 10® mol 'L W L, 4
Msk4s, WP, Hhn TR AR TS, Wik,
KK, RNEGESE, 1M 10°~107° mol - L™ ¥IxF i o fig
AR E I (O3 SCiGE ) o ARSI A5 AR R,
EERE. bLOAELX TNF-a, IL-1B. IL-6
EHM RO RN, R TR 3 SR



e 24 -

Traditional Chinese Drug Research & Clinical Pharmacology, 2015 January, Vol. 26 No. 1

20T 200 I P 20 LT 0 25 R R (MTT 354630 oD {1
351 0.36, 038, 0.37), FrLL, XX EEfghRaY sl
KRN,

TNF-« | IL-1B . IL-6 7k L5 #05 , 7E40
Ji 3345 ke T B A/ S, TNF— o 2 I i i e T 75
AR T, T3S TNF- o —1L-1 B —TL-6 2k
RN, ERIE GRS EEEHY, 1L-18 FEFH
A 2 T ) 200 B TR B 2 200G, SR AR AR S
Z IR AB G i e v R G AR H
FIVERU, TNF- o BERSIIE I 4 8 1l -9, 1
T 5 B B E T, S B 2T K AR PR T,
TNF-« . IL-1B Fl IL-6 4 0] S & 40 g 77 702,
TNF- o SERTHOE R, feIR Fas AYFRIE, 33K
YHRRPE TR, IL-18 Al3E L T Bel-2 Fl p-Akt 13
ik, FE & bax B9 E 3K, BN Cyt—c B B L A
caspase—3 HUVHYE, MG M0 f 1=, IL-1B ik
AL TS p38 223 E AR G, B sk S
PP T2, 1L-6 AT A Bk, FEEi
JAT, ARSI S IR SCERIRE AHAT , 4N
ABLG TNF-o , IL-18 1 1L-6 ¥ B T &, LU
TNF-« FHEfeoh B . BT A2 )5 REW B PR A%
RS I R - e, NIt 7, 4 v 20 S
71, ERERER.

B3k -

[1] Hu HQ, Zhou YH, Cao BZ, et al. Inhibitory effect of icariin on
expression of myelin inhibitory factors in the central nervous system of
rats with focal cerebral ischemia[J]. Neural Regen Res, 2010, 5(16):
1211-1215.

[2] T8, X, sKER. B KM AS (AR FE]. PEkH
2B, 1991, 8(4): 272-276.

[3] Zhu HR, Wang ZY, Zhu XL, et al. Icariin protects against brain
injury by enhancing SIRT1-dependent PGC-lalpha expression in
experimental stroke[J]. Neuropharmacology, 2010, 59(1-2): 70-76.

[4] Zhang L, Shen C, Chu J, et al. Icariin decreases the expression of
APP and BACE-1 and reduces the [ —amyloid burden in an APP
transgenic mouse model of Alzheimer's disease [J]. Int J Biol Sei,
2014, 10(2): 181-191.

[5] Pan Y, Kong L, Xia X, et al. Antidepress—like effect of icariin and
its possible mechanism in mice[J]. Pharmacol Biochem Behav, 2005,
82(4): 686-694.

[6] Li L, Zhou QX, Shi JS. Protective effects of icariin on neurons injured
by cerebral ischemia/reperfusion[J]. Chin Med J(Engl), 2005, 118
(19): 1637-1643.

[71 28, o7, JHlE, S RN A H HERTEOR BURZOR
R ER. T E S SR, 2005, 19(5):
333-337.

[8] thar, ZHIKE, #hvk, 5. AN AMERM T3 IR R
SDF—1 M FL3Z K CXCR—4 (sZm[)]. P 2A%E, 2014, 23
(5): 821-822.

[9] Famakin BM. The immune response to acute focal cerebral ischemia
and associated post—stroke immunodepression: A focused review [J].
Aging Dis, 2014, 5(5): 307-326.

[10] Guo J, Li F, Wu Q, et al. Protective effects of icariin on brain
dysfunction induced by lipopolysaccharide in rats[J]. Phytomedicine,
2010, 17(12): 950-955.

(1] BigE, 24, AR, AT BRI ORI K Btz
A KL Iy GFAP, TNF o . TL 6 FIKMFZIM[I]. g EEss
FD N RAE, 2013, 11(2): 192-194.

[12] Greene LA, Tischler AS. Establishment of a noradrenergic clonal line
of rat adrenal pheochromocytoma cells which respond to nerve growth
factor[J]. Proc Natl Acad Sci USA, 1976, 73(7): 2424-2428.

[13] Li CT, Zhang WP, Fang SH, et al. Baicalin attenuates oxygen—glu—
cose deprivation—induced injury by inhibiting oxidative stress—medi-
ated S5-lipoxygenase activation in PC12 cells[J]. Acta Pharmacol Sin,
2010, 31(2): 137-144.

[14] Zhu JR, Tao YF, Lou S, et al. Protective effects of ginsenoside Rb
(3) on oxygen and glucose deprivation—induced ischemic injury in
PCI12 cells[J]. Acta Pharmacol Sin, 2010, 31(3): 273-280.

[15] Tadecola C, Anrather J. The immunology of stroke: from mechanisms
to translation[J]. Nat Med, 2011, 17(7): 796-808.

[16] sKIEEE, BUMTE. [RSMKMAE PRI REM]. JEat. PREEZ
RRE AL, 2000 159-169.

(7] Z0h, SRk, Wrel%F, 5. WSk P O iR MR TR
BIASRAR SIS, AP [ e M 28 22k as, 2012, 19

(6) : 453-461.

[18] Wiggins DK, Merriman M, Shaji CA, et al. Tumor necrosis factor—a
disruption of brain endothelial cell barrier is mediated through matrix
metalloproteinase-9[J]. Am J Surg, 2014, 8: 14.

[19]1 Li SJ, Liu W, Wang JL, et al. The role of TNF-a, IL-6, IL-10,
and GDNF in neuronal apoptosis in neonatal rat with hypoxic—ischemic
encephalopathy[J]. Eur Rev Med Pharmacol Sci, 2014, 18(6): 905-
909.

[20] Huang Y, Wu D, Fan W, et al. Protection of ginsenoside Rgl on
chondrocyte from IL-1 —induced mitochondria—activated apoptosis
through PI3K/Akt signaling[J]. Mol Cell Biochem, 2014, 392(1-2):
249-257.

[21] Northington FJ, Graham EM, Martin LJ. Apoptosis in perinatal hy—
poxic—ischemic brain injury: how important is it and should it be in—
hibited[J]. Brain Res Rev, 2005, 50(2): 244-257.

[22] Wang XJ, Kong KM, Qi WL, et al. Interleukin—1 beta induction of
neuron apoptosis depends on p38 mitogen—activated protein kinase
activity after spinal cord injury[J]. Acta Pharmacol Sin, 2005, 26
(8): 934-942.

[23] Sallmann S, Jutter E, Prinz S, et al. Induction of interleukin—-6 by
depolarization of neurons[J]. J Neurosci, 2000, 20 (23): 8637-
8642.

(R#E: KA



