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ABSTRACT Objective: To investigate the effect of gastrodin on inflammatory response of microglia induced by lipopolysaccharide
(LPS) and to explore its potential mechanism. Methods: BV-2 microglia cells were divided into control group, LPS group and gastrodin
group. 24 h after LPS and gastrodin treatment, MTT and LDH tests were performed to detect cell viability. ELISA assay was used to
detect the levels of proinflammatory cytokines, including IL-1@, IL-6 and TNF-a. Western blot were carried out to detect the expression
of Iba-1 and TLR4 in cells, and the degradation of IK Ba and the nuclear translocation of NFkB-P65. Results: After the stimulation of
LPS, the viability of BV-2 cells was decreased (65.46+ 3.70 %), and the levels of LDH were significantly increased (264.54% 17.78
U/L), as well as the inflammatory cytokines. While after treatment with gastrodin, the cell viability was increased (74.33+ 4.22 %), the
inflammatory reaction and LDH levels were decreased (173.88+ 15.23 U/L). At the same time, gastrodin significantly inhibited the
expression of Iba-1 induced by LPS, and decreased the elevation of TLR4, the phosphorylation level of IkBa and the nuclear
translocation of P65. Conclusions: Gastrodin can increase the viability of BV-2 cells and alleviate the inflammatory response induced by
LPS. The underlying mechanism may be through inhibiting the over activation of BV-2 cells, regulating the TLR4/NF kB signaling
pathway, and ultimately reducing the expression of proinflammatory cytokines.
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Fig. 1 The effects of Gastrodin on the viability and LDH release on BV-2 cells induced by LPS( x:s )
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Fig. 2 Effect of gastrodin on inflammatory cytokines induced by LPS in BV-2 cells (xs)
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Fig. 5 Effect of gastrodin on the phosphorylation of IkBa induced by LPS Fig. 6 Effect of gastrodin on the nuclear translocation of NFkB-P65

in BV-2 cells(xs) induced by LPS in BV-2 cells(xs)



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol18 NO.6 MAR.2018

- 1023 -

3 g

BT R SRR S — R R B o A 2B A PR , I
PRI A AT H AN DI BE T B, XoF £ 50 118 TE 26 935 R JER ft
FREXE R T e E R, BEE R E B A BRI & R R
RSB NBCER AN o TR R/ NI BT A M A S Bl 28 580
SRR IR P BRI A5 22 Bl P A A 28 ZR SR 11 B L LA
AFRIEDLE  /ANE BT A AL T RS ZE VRS s N AR AR
ML A 2 T R EAE AT, a2 R G2 FRK
B, A3 AR /NS I3 240 M2 A8 TG A RS A PR LA . KT
I/ N AR T T 5 1 R T AP B, fe 2 Bk in &
KRR DR ) IS 5 200 L P 35 £ LA B A DG ) e 22 A i
SR AT AR BRI AR 2 R 5

KRB TREEGR T, 2RISR AL
HAT B IY FIREE , A2 24 B SRy Yo 28 24 PP e — Lk e 4] 28
HIKEW . IRIRE R FZ WA RBR R R IR 1z
FATIRIT IR & U SeEaCod XU RE 2 P 3 55 R AT
AP . PRI, IR W] LR i AR KA it
TR BN G A SR 30, 487 RIRER A AR BT 7R 91t 3R 1
Rl A 2 S AT R TS TE IR YT 2590

ASCLLZ B LPS 55 BV-2 /]NiE 5T 40 M 48 A 5 I A5 78
USHAFFEXT SR, EE R IR R WP S REVE L BT Ascse
34T BV-2 /NRBTAHE 0.1.1.10 pumol/L K JBR 3 4b 38, W
R IRE AL VEH , B S0 45 R B R, 10 wmol/L KIFKE
AT LA 2 4R i BV-2 ARG A A28, [l i SR S A i 2k
WAEATFFE i 8 RIREE 125 24570 5K 10 umol/L, 25 53R,
BV-2 il 7E LPS JlF )5, Z0AEIE HEFRAL (65.46% 3.70 %),
LDH Bk 141 (264.54+ 17.78 U/L), 2B LPS X 4i ig 7= A=
TEEME SN N T MR o AH LG TR, 45 25 40 i At S
PR ETE (74.33% 4.22 %, P<<0.05), LDH Bl i 25 B (1%
(173.88% 15.23 U/L,P<<0.05), FHIRIREXFT BV-2 /Nt 4
ML PR PE R

IL-1B,IL-6 I TNF-ou S5 4AE K-/ SRE SN HY L9
MU BTN R AR TR AR S 7 AR KA Y AT R, I R 4R R
E SN o 7] Fsf 3 e 5 A PR A0, AT g — 25 i NI B 4t i, 155
TR/ INE I3 240 B A 25 R A R 00, TR, i 26 4% i
FIORE T LA A A N RN o AEASTIR SR, AR 2 /N I
HHMIAE LPS JK 24 h J5 , 40 Y 90E R F RNA ZKF- 5350 5
% 356.00 = 33.51 pg/mL,601.33 + 60.68 pg/mL HI 299.46 +
31.26 pg/mL, 25T 10 wmol/L JFKIFRZ G , 3 6 5 4E K F- /K
B EREAR (4> 5]k 209.67+ 38.53 pg/mL. 40233+ 50.52
pg/mL Al 175.67+ 30.53 pg/mL). XEe25 AL ARG T RKIKE
HIBLRAE

Iba-1 & /N A ML FE R R R B 1, R Y Ik m]
S/ INBE AR TS RS SRR RIS A R, BV-2 /N
4 Tba-1 FR3A7KT-# LPS MG B & Fm, RU4E
LPS 55 T /N A T Ak . ZE RIRRE AL PR , ba-1 FRikK
SAH HAR R A I 2 FRARR , VA BH R R 3R T8 T Bl N S AN
AT 09 JERE BN T R AN 2 AR F Y o

Toll ¥:3Z{£&(Toll like receptors, TLRs)ZAF1E T A ZHMI =

R — PR Z A, 55 S KA S B UIARSC™ . TLRs TR

3 B PTG T S T R I T B AR RS, S B E

P LA ST I R A= o TLRA LE AR N 431012, JEIAE 21

LU S BRI BN N BT A rh R s M, TLR4 225

IKZL AU BT 7 v h /B A A T B Rl 22 24, 78 JAE S v v

RAFFEAE N FEARBITE R A LU IR, BRI A BV-2 /K

M TLRA 3k 1 25 Ty, 10 KRR 38 U K AR, 2B

S ) TLR4 AT BRI o
NS5 L S T TLR4 B R aA1S &, AT LU 2O R il

NFk B 3%, NFkB J2& 5P ON 18 45 Hh S ) e s TH 7

35 5 MF R :NF-kB1 (p50) .NF-kB2 (p52) .RelA(p65).

RelB I C-Rel, APRZEAFT X888 5 73 A ELZS 5 5 7E 40

KGIHIH T 1-«B 256, BIIRHIRE . FERME - L HAB A

N RBEIT  1-xB A AEBERR LI F R, NFkB 1 255 M

e NI S5 G AEARREHY DNA 7 i b, A5 O SR

FEVER, N2 538 24 PR L R, Qe e i 25 (A EURRAS |

SAEIAF, WFFERI , S0 1238 B BSOS PT LA A 22 R

HiE S FEABIFSE A, LPS RIS, BV-2 4 IkBa AW

AR S35 T R, AR f NFRB-P65 33k i 3 AR, [R] I 40

JfiA% i NFkB-P65 ikd i, UM BV-2 4i/fi7E LPS i

~,NFxB R E1 IkBa (6, P65 A AEAZERL . 45T KRR

RALFS , IkBa BYBEIR ALK REAR, i 9% o NFkB-P65 /K-F [1]

T, M A% rh NFxB-P6S Skt W 2 ] , 2 W KRR 3R mT LA il

NF«B E R FEHURAE o £5 ERnA , RIS Al ]

ZINIE S A 175 A A 5 ) JEAE SN A AT A 28 STV, AL

A RE Sl A TLRA/NFkB {5 S g po o , MM 2 1

PR T RO RET, DR L 1 22 R GE AL 5, e 2 B 2 BT 7K P R

£ % 3L Wi (References)

[1] Athanasopoulos D, Karagiannis G, Tsolaki M. Recent Findings in
Alzheimer Disease and Nutrition Focusing on Epigenetics [J]. Adv
Nutr, 2016, 7(5): 917-927

[2] Woodling N S, Wang Q, Priyam P G, et al. Suppression of
Alzheimer-associated inflammation by microglial prostaglandin-E2
EP4 receptor signaling[J]. J Neurosci, 2014, 34(17): 5882-5894

[3] Culbert A A, Skaper S D, Howlett D R, et al. MAPK-activated Protein
Kinase 2 Deficiency in Microglia Inhibits Pro-inflammatory Mediator
Release and Resultant Neurotoxicity [J]. Journal of Biological
Chemistry, 2006, 281(33): 23658-23667

[4] Chen L, Liu X, Wang H, et al. Gastrodin Attenuates

Pentylenetetrazole-Induced ~ Seizures by  Modulating  the

Mitogen-Activated  Protein  Kinase-Associated  Inflammatory
Responses in Mice[J]. Neurosci Bull, 2017, 33(3): 264-272

[5] Zhou Nan-nan, Zhu Ran, Zhao Xue-mei, et al. Effect and mechanism
of traditional Chinese herbs against A expression in brain tissues of
mice with Alzheimer's desease[J]. Chin J Pathol, 2016, 11: 780-785

[6] Mrak R E. Microglia in Alzheimer Brain: A Neuropathological
Perspective [J]. International Journal of Alzheimer's Disease, 2012,

2012: 1-6 (THEFE 1145 W)



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol18 NO.6 MAR.2018

- 1145 .

Patient-Based Factors With the Potential to Impact Patients'
Satisfaction, Quality of Life Measures and Perceptions Toward Dental
Implant Treatment[J]. Implant Dent, 2017, 26(4): 581-591
[22] Ata-Ali J, Flichy-Fernandez AJ, Alegre-Domingo T, et al. Impact of
heavy smoking on the clinical, microbiological and immunological
parameters with dental
cross-sectional study[J]. J Investig Clin Dent, 2016, 7(4): 401-409

[23] Cionca N, Hashim D, Cancela J, et al. Pro-inflammatory cytokines at

of patients implants: a prospective

zirconia implants and teeth. A cross-sectional assessment [J]. Clin
Oral Investig, 2016, 20(8): 2285-2291

[24] Duarte PM, Serr?o CR, Miranda TS, et al. Could cytokine levels in
the peri-implant crevicular fluid be used to distinguish between
healthy implants and implants with peri-implantitis? A systematic
review[J]. J Periodontal Res, 2016, 51(6): 689-698

[25] Escalante MG, Eubank TD, Leblebicioglu B, et al. Comparison of
Azithromycin and Amoxicillin Before Dental Implant Placement: An
Exploratory Study of Bioavailability and Resolution of Postoperative
Inflammation[J]. J Periodontol, 2015, 86(11): 1190-1200

[26] Yaghobee S, Khorsand A, Rasouli Ghohroudi AA, et al. Assessment
of interleukin-1beta and interleukin-6 in the crevicular fluid around

healthy implants, implants with peri-implantitis, and healthy teeth: a

cross-sectional study [J]. J Korean Assoc Oral Maxillofac Surg,2014,
40(5): 220-224

[27] Stavroullakis A, Brito C, Chen HY, et al. Dental implant surface
treatments may modulate cytokine secretion in Porphyromonas
gingivalis-stimulated human gingival fibroblasts: a comparative study
[J]. J Biomed Mater Res A, 2015, 103(3): 1131-1140

[28] Bomicke W, Gabbert O, Koob A, et al. Comparison of immediately
loaded flapless-placed one-piece

loaded

implants and flapped-placed

conventionally two-piece implants, both fitted with
all-ceramic single crowns, in the posterior mandible: 3-year results
from a randomised controlled pilot trial[J]. Eur J Oral Implantol,2017,
10(2): 179-195

[29] Ziebolz D, Klipp S, Schmalz G, et al. Comparison of different
maintenance strategies within supportive implant therapy for
prevention of peri-implant inflammation during the first year after
implant restoration. A randomized, dental hygiene practice-based
multicenter study[J]. Am J Dent, 2017, 130(4): 190-196

[30] Chen Z, Chen D, Zhang S, et al. Antibiotic prophylaxis for preventing
dental implant failure and postoperative infection: A systematic
review of randomized controlled trials [J]. Am J Dent, 2017, 30(2):

89-95

(E#E#E 1023 T7)

[71 Li Y, Xu L, Zeng K, et al. Propane-2-sulfonic acid octadec-9-enyl-
amide, a novel PPARa/y dual agonist, protects against ischemia-
induced brain damage in mice by inhibiting inflammatory responses
[J]. Brain, Behavior, and Immunity, 2017 [Epub ahead of print]

[8] Zhang M, Wu X, Xu Y, et al. The cystathionine -synthase/hydrogen
sulfide pathway contributes to microglia-mediated neuroinflammation
following cerebral ischemia[J]. Brain, Behavior, and Immunity, 2017
[Epub ahead of print]

[9] Simmons L J, Surles-Zeigler M C, Li Y, et al. Regulation of
inflammatory responses by neuregulin-1 in brain ischemia and
microglial cells in vitro involves the NF-kappa B pathway[J]. Journal
of Neuroinflammation, 2016, 13: 237

[10] Zhou Nan-nan, Zhu Ran, Zhao Xue-mei, et al. Effect and mechanism
of gastrodin inhibiting B-amyloid plaques in brain of mice [J]. Acta
Pharmaceutica Sinica, 2016, 51(4): 588-594

[11] Li N, Liu B, Ren W, et al. GLP-2 Attenuates LPS-Induced
Inflammation in BV-2 Cells by Inhibiting ERK1/2, JNK1/2 and
NF-k B Signaling Pathways [J]. International Journal of Molecular
Sciences, 2016, 17(2): 190

[12] Biasibetti H, Pierozan P, Rodrigues A F, et al. Hypoxanthine
Intrastriatal Administration Alters Neuroinflammatory Profile and
Redox Status in Striatum of Infant and Young Adult Rats [J].
Molecular Neurobiology, 2017, 54(4): 2790-2800

[13] Shi Y W, Zhang X C, Chen C, et al. Schisantherin A attenuates

ischemia/reperfusion-induced neuronal injury in rats via regulation of

TLR4 and C5aR1 signaling pathways [J]. Brain, Behavior, and
Immunity, 2017[Epub ahead of print]

[14] Wu Y, Li W, Zhou C, et al. Ketamine Inhibits Lipopolysaccharide-
Induced Astrocytes Activation by Suppressing TLR4/NF-kB Pathway
[J]. Cellular Physiology and Biochemistry, 2012, 30(3): 609-617

[15] Zhou H, Yang W, Li Y, et al. Oleoylethanolamide attenuates
apoptosis by inhibiting the TLR4/NF-xB and ERK1/2 signaling
pathways in mice with acute ischemic stroke [J]. Naunyn-
Schmiedeberg's Archives of Pharmacology, 2017, 390(1): 77-84

[16] Xu Y, Yang B, Hu Y, et al. Wogonin prevents TLR4-NF-«kB-
medicated neuro-inflammation and improves retinal ganglion cells
survival in retina after optic nerve crush [J]. Oncotarget, 2016,7(45):
72503-72517

[17] Jiang X, Zhou Y, Wu K K L, et al. APPLI prevents pancreatic beta
cell death and inflammation by dampening NF«B activation in a
mouse model of type 1 diabetes[J]. Diabetologia, 2017, 60(3): 464-474

[18] Pan N, Lu L, Li M, et al. Xyloketal B alleviates cerebral infarction
and neurologic deficits in a mouse stroke model by suppressing the
ROS/TLR4/NF-«kB
Pharmacologica Sinica, 2017 [Epub ahead of print]

[19] Zhou C, Zhu Y, Zhao P, et al. Propofol Inhibits Lipopolysaccharide-

inflammatory signaling pathway [J]. Acta

Induced Inflammatory Responses in Spinal Astrocytes via the

Toll-Like Receptor 4/MyD88-Dependent Nuclear Factor-k B,
Extracellular Signal-Regulated Protein Kinases1/2, and p38 Mitogen-
Activated Protein Kinase Pathways[J]. Anesthesia & Analgesia, 2015,

120(6): 1361-1368



