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High pressure increases the express of TNF-o and IL-1f in BV2 microglia

Yang Fan, Li Xusheng, Li Ya, Liu Xiaoyu, Liu Mengting, Ding Hongguang, Zeng Hongke

Guangdong Provincial People's Hospital, Affiliated to South China University of Technology, Guangzhou
510080, China

Correspondence author: Zeng Hongke, Email: zenghongke@vip.163.com

[ Abstract ] Objective This study aimed to explore whether high pressure would increase expression
of TNF-a and IL-1f3. Methods BV2 microglia cells were treated with a self-made device. BV2 microglia
cells were randomly divided into five groups according to different pressures: control group, 20 mmHg group,
25 mmHg group, 30 mmHg group, and 35 mmHg group. BV2 microglia cells were randomly divided into five
groups according to different intervention time: control group, 6 h group, 12 h group, 24 h group. TNF-a and
IL-1pB expression were assessed by Western Blotting or double immunofiuorescence. Results The 30 mmHg
group had the highest expression levels of TNF-a and IL-1f as compared with control group (both P<0.01), 6 h
group (both P<0.01), 12 h group (TNF-a: P<0.05; IL-1B: P< 0.01).30 mmHg group had the highest expression
levels of TNF-a and IL-1f as compared with control group (bothP<0.01), 20 mmHg group (both P<0.01), and
25 mmHg group (TNF-a: P<0.05; IL-1f8: P<0.01). The expression levels of TNF-a and L-1 were not different
between 30 mmHg group and 35 mmHg group (both P>0.05). Conclusions High pressure may increase the
expression levels of TNF-a and IL-1p of microglia.

[ Keywords ] Pressure; Microglia; TNF-a; IL-1B

Fund program: Natural Science Foundation of Guangdong province (2016A030311043, 201



N>

+ 1508 -

§

S22 AR 2019 4F 12 H 56 28 #5258 12 ) Chin J Emerg Med, December 2019, Vol. 28, No. 12

7A030313691); Medical Scientific Research Foundation of Guangdong Province (A2019135)

DOI: 10.3760/cma.j.issn.1671-0282.2019.12.009

/INJGE S5 240 i 2 rh R R 28 2R 0 v 1 I W 4 i R
RPN BRSNS 2 0
N -t rsp e TS b L O SN K 3 R
WAL R EARBRIE , 7 A K I IR AE
T - o (INF-o ) FIAMER -1 B (IL-1 B) FFfE RN T,
PNEE M AU 0 N BRI, AP R = A
BN, NG I AR T E AR, HE
5P RGN kA, T P RN
PR L, AR . iAo A R
WIS R R L S2MR/ INBE B AN IS e 4 A1
RBMHERKZ, MHAPR—8 “E7 EHRERXN
JUZ S5 440 635 TNF-o o IL-1B A fT52m, A5
A, ARWTSE A FER s XA IR 1 BV2
NS AN INF- o F1IL-1 8 FIKAYFEM, it —
AR LA o R T R A 28 3R G RS AR DG
PSR
1 MR57A=E
1.1 3KH

= B DMEM 5 3% % (cat. No. 8117046), i
G4 M (cat. No. FBS-52A) 1432 E Gibco A H)
INF-a (cat. No. 11948), IL-1B3 (cat. No. ab9722) .
B -actin (cat. No. 3700S). Ibal(cat. No. ab178847)
S —PLPUARIE T Cell Signaling Technology 2 7] Fll
abcam A H]. [l % P R IgG(cat. No. A23320, 1l
41 B IgG(cat. No A23210) B Hi % ¢ 6 4T (cat.
No. A31572). JP'Ht 5256 —Ht (cat. No. ab150129)
) “F Cell Signaling Technology /A ] Al abcam A
Al PBS(cat. lo. ). TBS ¥yA M F il +-fl k4
Nl H &R (cat. No. 1275GR500), Tnis(cat. No.
115GR500). SDS(cat. No. 3250GR500) Ity T & [
Biofross 2% F]o FEEI TN AL il 50 2 |l . 4%
ZRNBEW T M —BH AR R A A
1.2 HRaFIs 4

SEE FHA M BV2 /N BT A A (SR IR,
T, cat. No. 7-1502), FFIRAPp4R L) BV2 /MK
Jo 20 i e FH 38 98E FE ] v-raf/v-myc 1) [ 55 500 7%
J2 IR T AR B 77 00 /DN B/ I o 40 e i 35645 14 7K A=
MR, ZAMARANMU R, mHEARS T
JEARKE TR/ N BT A B TR 57 . R AL, R 4% T Ty

AERES, IR T B R A s
$eE TR SNE SR BV2 /N4, 30 mmHg
(1 mmHg=0.133 kpa ) [ J1 i BV2 /)M i Jiz 2
Ji, MRPET TR E] BEAL LS - XTIRZE . 6 h 4.
12 h 2, 24 h &l 5 IR 11 BV2 /N5
A1 24 h, FENLITZHALHE - XFIRAE . 20 mmHg 4 |
25 mmHg 41 . 30 mmHg 211 35 mmHg 4.
1.3  Western Blot #&ill

e B AR BB R 6 15 S R B A L B
T IS S W SR A0 M SR O F 37 °C PBS 1R 3
Wy AR RO, UK FERE 15 min, 7K |
T BT ARk o 3k 5 0 i B 975 B R R B
FH BCA IRl &, Al ks, A
SRS AR AR 1 wg/pnL. 100 C
AR USRI 8 AR A _EAEL, 64T
RNEBERRER B TK . S5 H K, FEE b i &
F i i W2 4% 2 PVDF B 5 F 5% s 05k £ 141 1
h ; ¥ PVDF #5753 i A IL-1 B . TNF-« |
B -actin UK TAEHF, 4CIFF LK ; - KRER
J5 40 1 hJ5, ImageQuant LAS 500 521X
52, FluorChem 8900 #AF53 b4 455 K EEAH
1.4 BB

HilFE BV2 /N B A i o € Fr, T s
W S A % 5 PBS M0k 5 4% 223 I [ o
J& A 20 min ; 5%BSA ( & 0.1% Triton X-100) 2
IREHA] 30 min 5 SIA—HT TNF-a (1:100), IL-18
(1:100), Tbal (1:100), 4°CH&MTMEF LK ; 46
ZRMAZHT (1:100), KA THEE 1h; H
IR B 7] (& DAPL) B ; B TYO0N
e R
15 SHirFFHiE

SEHBE R ] SPSS 20.0 #4740, Bl
KB + FruEZE (Mean+SD ) F£on, LA
P a] LA AL 207 22081, PR L3R LSD-1 46
5y, DL P<0.05 hZESEAGIFE L,

2 #R

2.1 BESHLERE BV2 NERAEAE TNF- o BISRIA
Western Blot %5 % i 7~ : 30 mmHg J& Jj &b #



rhfE S B 2019 4F 12 J155 28 4555 12 # Chin J Emerg Med, December 2019, Vol. 28, No. 12 1509 -
BV2 /N T4 24 h J5, TNF-o B350 05 IR o

FXFR4] (P<0.01), 6 h 4] (P<0.01) F112h 4]
(P<0.05). WK A, B. 30 mmHg 20 TNF-« f 3%
I8 KPS s T R4 (P<0.01), 20 mmHg 21
(P<0.01), 25 mmHg 41 (P<0.05). 30 mmHg #
5 35 mmHg 41 b5, TNF-a RIEEZEF TSI
Y (P>0.05), WK 1C, D, %5 taE iR
5% REL He#g, 30 mmHg B ACER S BV2 /N
ML DO RN TR (TNF-o BY3RIL ) B
Fr. WL 1E,

= IR

w‘k\\ FO SR N

o V\v}*\\ \&m\‘ KL
) AR v 3 = R4
Cw e = 20 mmHg 24 h 411

TNF-o [ - -
1 -acrn [N 2 .

E
Iba 1/DAPI

A-D : Western Blot 7 #;
°P<0.01, “P>0.05; E: Tbal /MZFAINE (a. d, 4¢(1), TNF-a (b, e,
£U4%), TNF-oa AVNEFAIMERYFEER (co £)5 ZKFARI 2 10 pm

B 1 mHJ ER BV2 N BAIM TNF-a 19335 (n=3)
Fig 1 High pressure up-regulated TNF- o expression of BV2 microglia

‘P<0.05,

2.2 BEHLEBV2 /IR IL-1B HIRIE

Western Blot %5 {2 75 : 30 mmHg & Jj &b 3
BV2 /NG R4 24 h )5, IL-1B A9 215 B W5
TR ZH (P<0.01), 6 h 4 (P<0.01) F1 12 h
(P<0.01), WIA 2A, B, 30 mmHg 41 IL-1B (X3
KK & TR 4] (P<0.01), 20 mmHg 4
(P<0.01), 25 mmHg 4 (P<0.01). 30 mmHg #i
55 35 mmHg 41 #%, 1IL-18 MFRIEZERF LG 2
Y (P>0.05), WK 2C, D, HEEHOEEE R TR .
53R b, 30 mmHg &S ANHEE BV2 /MR
ML U FRREE (IL-1 8 k) BTt
B WK 2E.

= 30 mmHg 6 h 41
= 30 mmHg 12 h 41
== 30 mmHg 24 h 41

= 25 mmHg 24 h 41
=3 30 mmHg 24 h 4
= 35 mmHg 24 h 41

[ 13
v RO ARttt
xx\‘.?"’\\ o g

L1 [ - 17 Do
Bactin | s - 2 <Da

IL-1B /B -actin

B D
\)&q, &\\“} [ \%,Lm\\\)&,)fu\\g\ 12 .
¢ G (PP o L = AR
AR o™ oo e £ = 20 mmHg 24 h 41
r ¥ = 25 mmHg 24 h 4
IL-1B _17kl)a Zos = 30 mmHg 24 h 41
¢ @ = 35 mmHg 24 h 41
paci R o -

o004

E

Iba 1/DAPI IL-1

30 mmHg
24h#

A-D: Western Blot #& Il 4 41 IL-18 & [ % ik, *P<0.01,
"p>0.05; E:dbal /NERANNE (a. d, 281 ), TL-1B (b, e, £L(0),
IL-1 B AN BTN IEE N (c) £) 5 AKFARIL : 10 pm

2 RS LA BV2 NREANML IL-1 8 KA (n=3)
Fig2 High pressure up-regulated IL-1 8 expression of BV2 microglia

3 it

ZIN S JBT 24 B TA R 2 v A R 8 2R 4 1Y) 1) I
YRR AR REANI, B PR 2R SE B
W, BTSRRI A E R N
TEAHESE Y, ANIR] e 6 B AR B BV2 /)N 5T 40 g
Ji, SBOLEE TNF-« ., IL-18 B BRI ; 30
mmHg [¥)JE JJAb B 24 h J5 TNF-« . IL-18 ik
KRR . FESCRTRYIRE H Y, EHOGIRIE L
4 AR PR T 5 T S SORR O S 1 /D e T 4 R T
PERES /NS T A 3G (R TS SR BR ELR ek AR |
98 TNF-o FIL-1B SEfERAERFFRYFRIL, I
H TNF-a FIL-1 B MFRBKT 5 IR
FERE U ARG, X 5 A5 & )1 S 8k oh 85 53
BV2 /N AR B SEE , JR AR 5 T SRk A5 R
—.

WRIE RN, MR, T NEEEA .
200 Hf PR~ R 0 O e ) T R 0 R I 4 T
/N AT A 5 S T BRI R R RO IR, IR
P T aes g U AP R A O AT A
il PN el S b e ) 4k % AR, (ER R T RE AR
S ST TR, EEEROE N RN, Ik
TNF-a | IL-1B MYk, AR WHGE . AR LI,

=2 30 mmHg 6 h 4
=130 mmHg 12 h 41
=2 30 mmHg 24 h 4]



+ 1510

NS

S22 AR 2019 4F 12 H 56 28 #5258 12 ) Chin J Emerg Med, December 2019, Vol. 28, No. 12

MRSNE SR BV2 /NG T 20 2 5 T = AUR IR
Tif, HEXIEHR I T TNF-a , IL-1B8 BYKFEH
WIS R R T RIVE s ny fa s R B
TR /N AR, R R TRk, AT,
PR TR, RN SRR A 3G . AR T
IFRIE B, 2 R AR 28 AT SN RN 28 D) e
P E R, AL, ARSI RINMER,
— BN, EJIEE . R, BV2
JERAM TNF- o IL-1B FUZRRACE G . R,
FENRPR TAEA, B4 5 P A5 38U T4 il 2
X P RGERAE RN, PR LTRE ., (ARSI
SUE7R T 7 nl AR HE AR AR 37 04 /NS JB 20 B ARE 5%
ik, BARNE 5B A Rl aroE.

ZE BT, /NBE TR AN S S P A 4R S E
IO 2 PN o P R R 2 D R A LR . ARF
FEUESE T B AT iR BV2 /NS48 i TNF- o |
IL-1B MYk, NN B M D sE R 05 1 Bl
IHERAE T BB ARYE

2 £ X W

[1] Ginhoux F, Lim S, Hoeffel G, et al. Origin nand differentiation
of microglia[J]. Front Cell Neurosci, 2013,7:45. DOI : 10.3389/
fincel.2013.00045.

[2] Lynch MA,Piazza A. Neroinflanmatoary changes increase the impact
of stressors on neuronal function[J]. Biochem Soc Trans, 2009, 37(1):
303-307. DOI : 10.1042/bst0370303.

[3] Ding HG, Deng YY, Yang RQ, et al. Hypercapnia induces IL-1 3
overproduction via activation of NLRP3 inflammasome: implication in
cognitive impairment in hypoxemic adult rats[J]. J Neuroinflammation,
2018, 15(1):4. DOI : 10.1186/s12974-017-1051-y.

[4] Gallego BI, Salazar JJ, Hoz RD, et al. IOP induces upregulation of

GFAP and MHC-II and microglia reactivity in mice retina contralateral
to experimental glaucoma[J]. J Neuroinflammation, 2012, 9(1):92.
DOI : 10.1186/1742-2094-9-92.
[5] Gallego B, Salazar JJ, De Hoz R, et al. Microglia in mice retina
contralateral to experimental glaucoma exhibit qualitative signs
of activation in all retinal layers[J]. Acta Ophthalmologica, 2015,
92(s253):0-0. DOI : 10.1111/j.1755-3768.2014.1673 x.
[6] Yang X, He G, Hao Y, et al. The role of the JAK2-STAT3 pathway in
pro-inflammatory responses of EMF-stimulated N9 microglial cells[J].
J Neuroinflammation, 2010, 7:54. DOI : 10.1186/1742-2094-7-54.
[71 Radler ME, Hale MW, Kent S. Calorie restriction attenuates
lipopolysaccharide (LPS)-induced microglial activation in discrete
regions of the hypothalamus and the subfornical organ[J]. Brain Behav
Immun, 2014, 38:13-24. DOI : 10.1016/j.bbi.2013.11.014.
[8] Jin S, Kim JG, Park JW, et al. Hypothalamic ILR2 tiggers sickness
behavior via a microglia-neuronal axis[J]. Sci Rep, 2016, 6:29424.
DOI : 10.1038/srep29424.
[9] Hoogland I, Westhoff D, Engelen-Lee JY, et al. Microglial activation
after systemic stimulation with lipopolysaccharide and escherichia
coli[J]. Front Cell Neurosci, 2018, 12:110. DOI : 10.3389/
fincel.2018.00110.
[10] Kim MJ, Cho JH, Cho JH P, et al. Impact of hyperthermia before
and during ischemia-reperfusion on neuronal damage and gliosis in
the gerbil hippocampus induced by transient cerebral ischemia[J]. J
Neurol Sci,2015,348(1/2):101-110. DOL: 10.1016/j.jns.2014.11.015.

[11] Fismen L, Hjelde A, Svardal AM, et al. Differential effects on nitric
oxide synthase, heat shock kproteins sand dglutathione ein nhuman
nendothelial cells sexposed to heat stress and simulated diving[J]. Eur
J Appl Physiol, 2012, 112: 2717-2725.

[12] Block ML, Zecca L,Hong JS. Microglia-mediated neurotoxicity:
uncovering the molecular mechanisms[J]. Nat Rev Neurosci, 2007,

8(1):57-69. DOI : 10.1038/nrn2038.

(ke HIH: 2019-08-02)
(ASCgRt . H%675 )



