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17p-estradiol suppresses hyperoxia-induced apoptosis of oligodendrocyte precursor
cells through paired-immunoglobulin-like receptor B

WANG Hua, MU De-Zhi. Department of Pediatrics, West China Second University Hospital, Sichuan University,
Chengdu 610041, China (Mu D-Z, Email: mudz@scu.edu.cn)

Abstract: Objective To study the effect of hyperoxia and paired immunoglobin-like receptor B (PirB) on rat
oligodendrocyte precursor cells (OPCs) in vivo and the neuroprotective effects of 17f3-estradiol (E2) on these cells.
Methods
at different time points. PriB was silenced with small interfering siRNA. The effects of E2 treatment and silencing of

Rat OPCs were treated with different concentrations of E2 and the cells were harvested for RT-qPCR analysis

PriB on OPCs viability and apoptosis under hyperoxic stimulation were detected using 3-(4,5-dimethylthi-azol-2-yl)-2
,5-diphenyltetrazolium bromide (MTT) assay and flow cytometry analysis. Results  Hyperoxia induced apoptosis in
OPCs and decreased their viability. E2 treatment markedly down-regulated the expression of PirB. E2 treatment or PirB
silencing markedly decreased hyperoxia-induced apoptosis and increased cell viability in OPCs. Conclusions E2 can
protect OPCs from hyperoxia-induced apoptosis. [Chin J Contemp Pediatr, 2016, 18(7): 650-655]
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2.2 RT-PCR #0 Western blot # i PirB siRNA
B SR PirB Ri%
PirB siRNA 1% PirB mRNA BH A% F B %)

0y 15

[0S R

B4 ( P<0.05) , VLK 2A; PirB FREHEA® (165 +
5) B TAEX R4 (661+£13) , ZRAS
it X (P<0.05) , WK 2B, C.

n

siRNA

10 PirB wo— o 'H_’E 1.0
E E
-
% 0.5 E%%l{ 0.5 R
P 2 GAPDH 4. e 2
£ 0 = 0
1 Xof L siRNA A B [Sileapiit siRNA C

E 2 RT-PCR #1 Western blot #&ill PirB siRNA $#£:/5H PirB Rik (n=5)

B. C: PiBEHEIE, anGHMEXIEMLL, P<0.05,

2.3 HADVRBEHEFELE
o G BT ) 200 M A T SRR TR S T
(P<0.05) , % E2 A YNMAATE % e T | A 2
hK4A (P<0.05) ;5 =% PirB siRNA 20 A9 21 iU 17
T % T A siRNA 41 (P<0.05) o WK 3,
2.4 AR N EAA TR
= B SiRNA 21 0 5008 T2 % bR A B
siRNA £ 4 it (P<0.05) , & % PirB siRNA 4 /iy
A TR AR T & A B M siRNA 4] (P<0.05)
1R AR E2 2 SR T 3R AT R U AR B K A
(P<0.05) . VLKl 4~5,

PI-A

A: PirB mRNA X}k,

80 A

HMAFTEH (%)

02
@%

Y O
Q@?ﬁ

s

s <
& &

& K
@\@@ @%@ <®
% 23

i &

3 BAVEBEAEEFERR (n=5) a /N5 A
FIPELLLE, P<0.05; b RS BAPE4LLL, P<0.05; ¢ /RS AL
FREKAHHE, P<0.05,

40N PirB siRNA 41 #5400 PirB siRNA 41

HAUMBATE siRNA 41 FERUMBATE siIRNA 21
EF e O1UR EF g GTUR
2.7% 38% 4.1% 20%
‘Sg =]
i 1 S
~ ~ i PEs
] 5;5‘» ¥
E s
107100 100 100 107
FITC-A FITC-A
HEN E2 40 i U B2 41
e JoioC O1-UR]
5.8% 38%
]
< <
& =
K]
=
t

B4 wEmAENEE D RETiE AR T

PI-A

éi\;ﬂru\_ Q1-UR] é 01-UL Q1-UR]
B6% 32% 5.2% 2.2%
._g =
Er TE
3 =
= ]
K] K
10710 100 10° 107
FITC-A
e SR A 3R K 4
?2 o é [G1-UL
E £y
=] =r
= <
3 A
=
e
100 10° 107
FITC-A FITC-A

FAGAINE . BIvESe @, K S TN BRI -V

PERIME P BERIIE, 43R KT8] A0 T BB R AR 1 -V IR PINE R, A7 B

653 -



%5184 45 7 T E Y RILFLE Vol.18 No.7
2016 q: 7 ﬁ Chin J Contemp Pediatr Jul. 2016
80 1 PVL 454578 N8 A 1Y) e W 0 2 i 1 23~32 Ji]
30— PRI ok /0 AR 40 28 34 A BSR4
- B ™, PRI FATT 0L o S 00 W AR 7 2 B
% 0 OPCs MYIRIT-LL K AT e ML . AR URAEZH Aif b 2 Uk
= S PirB 30 Bk T A0 L ) 52 (A 400 vl 2
R AR, Boh— SR R R S R
B2, BERSIRP Tt R T 2R EZ %
0/‘@@ P el ﬁt\#ﬁ%él’é‘l#ﬁm‘%%\ PirB Fl E2 JA7 5
FFrpddgEse OPCs T Z A SC R

B 5 &HDEREMEATHRILE a N5 A AN
41, P<0.05; bnSmEEMLI, P<0.05; ¢ /nSHEA NS 4L,
P<0.05; d7R5HA NS4, P<0.05,

3 i

B B AR LESE W BOR R L L
P70 8B R, H AR A A LR R
L LR 22 08 W0 kAR bl 2 kB B A AR A ok
SR = =11 G B SR I I B A NS R 2= E i ]
( neurodevelopmental impairment, NDI ) % 4 % Ji
AR, (HOR R ILAE NICU % 3 =
JE WA, 3 68 T M 0 A R IR 458 4 2 4 B
i T, il R E G (XREMEE AR,
bronchopulmonary dysplasia, BPD ) ¥ #il & Ji & &
S (HP= JLALMIBES , retinopathy of prematurity,
ROP ) AR 7= L&A NDT B fa b 2t o o 4 U7
AT S SCHR A BT A B e A 2 R S TR AR B BeA
NDI 3 20, i ELIG PRBE VT [R] % AR 2 540 v
VA T R SRR AR s A A ) L S 35 A 32 3 sl A TR
T S P,

IR W U R BUL B I Il 20 20 22 40 i
JZRHT RN, SRR, &ATET 4R
Wistar KA C57/BL6 /)N UL ZUA ] X BT TR
AR AEIG AN, 3 26 X Bl A0 45 FEARAZ A 1L 0 IV 2
BN N AT = e e [ 1

Bl A= 30 Pl 450 403 1 e 220 BS540 SRR
WA B ILAFIGRAAFE LTI B, 2w &BIA
7 40007 i I 5 55 B 285 g F o AR Ak Y, i s
Bl B AR f 2 L LI i £ 2R e A, 1
NG 4 D e DA S0 ol 2 A L B 7 o 2 BN, T
I IX — e W 2 rh ] — RS 3 A JR 4 =4

AWFFEESCUEN] T A OPCs JH T, b
HAAE R, X 5 Miller % ™2\ Sosa 55 5256 — 3,
5, PurB IR T OPCs T, XAFIFE
SR Z A S A R 8, R PirB R
EIFES 8 A SR ZH U B 3 ;55 =, E2 B
g 5 B DA e S T B A M . A SRR S
E2 BIP- 480 B8 PR 47 e 25 ik B bt 22 TG 114 e 48 43
05 1, TIASHE ST R 20 R W] 2 [R]B REAS X
S A I R 2 A A O LD B, T L TCER PirB
RERS LR = T OPCs At A4 -

TR 235 SR TR AT I A v 4RI B 497 1 1 B
J&, PirB ZKFHEIAI 2 #E OPCs PR T, HR4E E2 B
g O T R AT, R B2 IRYT R RE S
AT UTER PirB JEEL PirB 2235 R, SEMR 25
AT R OPCs A T2, (B2 Tl s b i A I
# E23R97 5 PirB FERPURZ MM CRIFTE, L
E2 377 08/0 B AT EL OPCs T 15 PirB 263k 22 ]
SRR, T RATHE— 5T

(& % x #]
[1] Pitcher JB, Schneider LA, Burns NR, et al. Reduced
corticomotor excitability and motor skills development in
children born preterm[J]. J Physiol, 2012, 590(Pt 22): 5827-
5844,
2] Londhe VA, Sundar IK, Lopez B, et al. Hyperoxia impairs
alveolar formation and induces senescence through decreased
histone deacetylase activity and up-regulation of p21 in neonatal
mouse lung [J]. Pediatr Res, 2011, 69(5 Pt 1): 371-377.
3] Sifringer M, Bendix I, Borner C, et al. Prevention of neonatal
oxygen-induced brain damage by reduction of intrinsic apoptosis
[J]. Cell Death Dis, 2012, 3(1): ¢250.
Teberg AJ, Pena I, Finello K, et al. Prediction of
neurodevelopmental outcome in infants with and without
bronchopulmonary dysplasia[J]. Am J Med Sci, 1991, 301(6):
369-374.
Huebner EA, Kim BG, Dufly PJ, et al. A multi-domain

[4]

(3]

1654 -



FIBEHE T
2016 4F7 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.18 No.7
Jul. 2016

[10]

[11]

[13]

(14]

[15]

fragment of nogo-a protein is a potent inhibitor of cortical
axon regeneration via nogo receptor-1[J]. J Biol Chem, 2011,
286(20): 18026-18036.

Wang H, Xiong Y, Mu D. PirB restricts neuronal regeneration in
developing rat brain following hypoxia-ischemia [J]. Mol Med
Rep, 2012, 6(2): 339-344.

Karki P, Smith K, Johnson J, et al. Astrocyte-derived growth
factors and estrogen neuroprotection: role of transforming
growth factor- a in estrogen-induced upregulation of glutamate
transporters in astrocytes [J]. Mol Cell Endocrinol, 2014,
389(0): 58-64.

Wang S, Wei H, Cai M, et al. Genistein attenuates brain damage
induced by transcient cerebral ischemia through up-regulation
of ERK activity in ovariectomized mice[J]. Int J Biol Sci, 2014,
10(4): 457-465.

Merchenthaler I, Dellovade TL, Shughrue PJ. Neuroprotection
by estrogen in animal models of global and focal ischemia [J].
Ann N Y Acad Sci, 2003, 1007(1): 89-100.

Wang L, Andersson S, Warner M, et al. Estrogen receptor (ER)
beta knockout mice reveal a role for ER in migration of cortical
neurons in the developing brain[J]. Proc Natl Acad Sci USA ,
2003, 100(2): 703-708.

Ishihara Y, Fujitani N, Kawami T, et al.Suppressive effects of
17B-estradiol on tributyltin-induced neuronal injury via Akt
activation and subsequent attenuation of oxidative stress[J]. Life
Sci, 2014, 99(1-2): 24-30.

Sifringer M, Bendix I, Borner C, et al. Prevention of neonatal
oxygen-induced brain damage by reduction of intrinsic
apoptosis[J]. Cell Death Dis, 2012, 3(1): €250.

Riddle A, Luo NL, Manese M, et al. Spatial beterogeneity in
oligodendrocyte lineage maturation and not cerebral blood flow
predicts fetal ovine periventricular white matter injury[J]. J
Neurosci, 2006, 26(11): 3045-3055.

Chen Y, Balasubramaniyan V, Peng J, et al. Isolation and culture
of rat and mouse oligodendrocyte precursor cells[J]. Nat Protoc,
2007, 2(5): 1044-1051.

Vohr BR, Stephens BE, Higgins RD, et al. Are outcomes

655 -

[16]

[17]

[18]

[19]

[20]

[21]

(22]

[23]

[24]

of extremely preterm infants improving? Impact of baylay
assessment on outcomes[J]. J Pediatr, 2012, 161(2): 222-228.e3.
Auten RL, Mason SN, Auten KM, et al. Hyperoxia impairs
postnatal alveolar epithelial development via NADPH oxidase
in newborn mice[J]. Am J Physiol Lung Cell Mol Physiol, 2009,
297(1): L134-L142.

Dorfman A, Dembinska O, Chemtobet S, et al. Early
manifestations of postnatal hyperoxia on the retinal structure
and function of the neonatal rat[J]. Invest Ophthalmol Vis Sci,
2008, 49(1): 458-466.

Londhe VA, Sundar IK, Lopez B, et al. Hyperoxia impairs
alveolar formation and induces senescence through decreased
histone deacetylase activity and up-regulation of p21 in neonatal
mouse lung[J]. Pediatr Res, 2011, 69(5 Pt 1): 371-377.

Ramani M, van Groen T, Kadish I, et al. Neurodevelopmental
impairment following neonatal hyperoxia in the mouse[J].
Neurobiol Dis, 2013, 50: 69-75.

Vottier G, Pham H, Pansioot J, et al. Deleterious effect of
hyperoxia at birth on white matter damage in the newborn rat[J].
Dev Neurosci, 2011, 33(3-4): 261-269.

Prins SA, von Lindern JS, van Dijks, et al. Motor development
of premature infants Born between 32 and 34 weeks[J]. Int J
Pediatr, 2010; 2010. pii: 462048.

Miller SL, Yawno T, Alers NO, et al. Antenatal antioxi-
dant treatment with melatonia to decrease newborn
neurodevelopmental deficits and brain injury caused by fetal
growth restriction[J]. J Pineal Res, 2014, 56(3): 283-294.

Sosa MA, De Gasperi R, Paulino AJ, et al. Blast overpressure
induces shear-related injuries in the brain of rats exposed to a
mild traumatic brain injury[J]. Acta Neuropathol Commun, 2013
1(1): 51.

Osterholt HC, Dannevig I, Wyckoff MH, et al. Antioxidant
protects against increases in low molecular weight hyaluronan
and inflammation in asphyxiated newborn pigs resuscitated with
100% oxygen[J]. PLos One, 2012, 7(6): €38839.

(AR Airde)





