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[(WE] B HIRFCAERE (Pran) X FE A B (PVL) FiAKEWER. 7iE K3 Hik
KEBEHLT AEFA (Sham) 20, PVL 4UA Pran 41, 38 i A7 3008 2 ik 45 HL KA 5 B8 457 PVL AEAL, Sham
HR BB AMBUEBIK, A TEHL, WARHITHALIE ., Pran HEVEE S ME S Pran (0.1 mgkg) , %
12 h V5 1R, SRS 3 d, Sham Z1FT PVL 20 43 51 25 145 AR BRAR K IR B0 56 . 35 14 d, Sl JAOKS -
PPT e T S B 2 SO FRAR A, SR 0 Y Gy A I A 20 SRS HE B ME B 1 (MBP) 83k (n=8) , HPEENIl
P E AL TTFR SRR A ( CNPase ) . MBP #il G B FIBIESZIK 17 (GPR17) ik (n=8) . )5 21d, W
FH Morris 7K 2K B SR 4 AR B2 D102 R 1 (n=8) . &8 HE Y2553 PVL 415 Sham 41 b4
I P 5 B G BRI A, Pran AU ERAR LA PVL 410 k3% . S oetsE R R PVL 41 MBP 3956kt
PR T Sham 2, Pran 20 MBP P39 GBS 5 T PVL 40 ( P<0.05) . Western blot Z5 % 7% : PVL 20 MBP #l
CNPase £ A 0% F A5 K F Sham 41, GPR17 25 FAHXT 3575 F Sham 41 ( P<0.05) ; Pran 24 MBP F1 CNPase
AT 2R E T PVL 4, GPR17 B HHIXTZRBIET PVL 41 (P<0.05) o Morris /KB SCIEE R B8 PVL
215 Sham 2 LbAL, #eEFRIER , ZF8OF G UREOE/D; Pran 205 PVL A1 LH0AL, #bERIN4, ZF8F &
WHSEIN (P<0.05) o £518  Pran A% PVL BrA KERBUMGIR G, EaEBEIE R, Boetmi#2lidizae ). H
TEHALHITRES T 18 GPR17 AUEIAH ¢, [ PEHRILRIZE, 2020, 22 (6) : 656-661 ]
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Effect of pranlukast on neonatal rats with periventricular leukomalacia

YE Xiao-Yan, WANG Da-Yu, XU Yan, WANG Jun. Graduate School, Xuzhou Medical University, Xuzhou, Jiangsu
221000, China (Wang J, Email: 66458633 1@qq.com)

Abstract: Objective To study the effect of pranlukast (Pran) on neonatal rats with periventricular leukomalacia
(PVL). Methods The rats, aged 3 days, were randomly divided into a sham-operation group, a PVL group, and a Pran
group. A rat model of PVL was prepared by right common carotid artery ligation and postoperative hypoxia. The rats in
the sham-operation group were given isolation of the right common carotid artery without ligation or hypoxic treatment.
The rats in the Pran group were given intraperitoneal injection of Pran (0.1 mg/kg) once every 12 hours, for 3 consecutive
days, and those in the sham-operation group and the PVL group were given intraperitoneal injection of an equal volume
of normal saline. On day 14 after modeling, hematoxylin-eosin (HE) staining was used to observe the pathological
changes of brain tissue; immunofluorescent staining was used to measure the expression of myelin basic protein (MBP)
in brain tissue (n=8); Western blot was used to measure the expression of cyclic nucleotide phosphodiesterase (CNPase),
MBP, and G protein-coupled receptor 17 (GPR17) (n=8). On day 21 after modeling, Morris water maze test was used
to evaluate the learning and memory abilities of rats in each group (#=8). Results The results of HE staining showed
that the PVL group had greater pathological changes of white matter than the sham-operation group, and compared
with the PVL group, the Pran group had a significant improvement in such pathological changes. The results of
immunofluorescence assay showed that the PVL group had a lower mean fluorescence intensity of MBP than the sham-
operation group (P<0.05), and the Pran group had a higher mean fluorescence intensity of MBP than the PVL group
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(P<0.05). Western blot showed that compared with the sham-operation group, the PVL group had significantly lower
relative expression of MBP and CNPase (P<0.05) and significantly higher relative expression of GPR17 (P£<0.05), and
compared with the PVL group, the Pran group had significantly higher relative expression of MBP and CNPase (P<0.05)
and significantly lower relative expression of GPR17 (P<0.05). Morris water maze test showed that compared with
the sham-operation group, the PVL group had a significant increase in escape latency and a significant reduction in the
number of platform crossings, and compared with the PVL group, the Pran group had a significant reduction in escape
latency and a significant increase in the number of platform crossings (P<0.05). Conclusions Pran can alleviate brain

damage, promote myelination, and improve long-term learning and memory abilities in neonatal rats with PVL, possibly
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by reducing the expression of GPR17.

[Chin J Contemp Pediatr, 2020, 22(6): 656-661]
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1.5 GERLEN

Bk R U] R &R T i, T 0.01 mol/L
PBS "1 5 min J5 MU, 224 PBS; i InE A
( 5%BSA+0.3%TritonX-100 ) 7 37 °C {6 & 1% 5% 44
HIEE 1 h, BEZRBMWR; Win—iugasm:
%1 (MBP) ( ZE Abcam A7) ) 1:500, PBS i
B, 4°CiHR; BRI TRITC Arid EHiiaddt
Pt ( 25 [FH Proteintech 2 & ) , ¢ 1:400 b5
e, ST 1 h; JH 0.01 mol/L PBS Wk 3 ¥k,
TN DAPL & Yy, whk)a FHPLZOCHE KR E R, IE
BOOLE MBI MR, H4l8 KR, BHK
S ZHZRERLE 3 5K D), 1 H] Image-Pro Plus 6.0
BR AL BRARAT, 1 200 13585 T DA 350 7 5
WS (MBP) WFI5eeaR i, sy Ay
Je#E (10D) /mm’,
1.6 Western blot #&il]

T THERS 14 d B8 HORR, FHIE B 5
R B 22 SRR R B R AR TR O, B siAb
BE, TEVKE LRI FARM (A ) KAk,
FBRmLER . BT, U8 BRGSO AR 43 ik
M, THAFRICHF B OB P, 2k 85 B
IEWE G, ADBERE AR (BCA) e & A
VR, A o3 B TR R 4 Ji, AR B B AR O
B Uk, BRI R R A RIS RR A 4E (NC)
B b, FIRRRE Wh K &1 14 2 hy 7E NC B i —
PLARPT MBP (1:1000) . % H BR W FR — s i
(CNPase ) (1:500) . GPR17 (1:500 ) £l B-tubulin
(1:1000) 4CHFHE IR, ZJE#E NC %0
Fhri =Pt (1:1000) , HERHBOCHFF 2h; R
Image J 3K AF 0BT 4540 K BEAE ( B-tubulin 24 P2 %}
W) , % MBP. CNPase. GPRI17 AUFHXS FikHt,
1.7 Morris 7Kk 'E 5216

T4 KRR (n=8) 4kZEME 35 2GS
21d, 47 Morris 7K 2 5 5246 . Morris 7K 3£ =
R E . . BRARk B I A A
B, B ENBEA 4 MR, SEEHTE 14
EL R, SR RTTE R N EAE K E& By
2 em, JKIFEFIFE 23~25C 0], ELMATERR: T
WG 21 d JFER % SE 4 d 4R REFT 2R, %K
BRI 4 DZBRAGK SHCE K, e SIAE 90 s
Pk 205F 5 T8 L - 45 Al s B) 7F Ay 0k s 78 1R 300

FEEHAERE 20 55 WARIRE], HIHLETFE L 10s
Poinag ez, e EkERE R E R 90 s; BEHK
BB R T 4 IREESS, ST 4d, 0k A5
PP, 25 MRS, LR 5 K, MATE,
PR B 4 DZIRATK T, WEEKRAE 60 s
2T 5 00 B UORR,  OHST(E AR R 28 BT
BURBMAG SR
1.8 SITESR

K HI SPSS 22.0 Gt Edin i A Tt 2E oy
Bro THEBERIDIAEL £ brifEis (R+s) Fom, W
HIELCECR A ek 3, 24118 FbAR T 255317
2 6] 79 P LG4SR B LSD-1 B, P<0.05 F 25 %A 45
IES-9'8
2 #R
Pran 34 i B Jii #5115 RO = F2 82 1
3 HIgH AE KRR TER)G 14 d #1722
A (K1) o 255 WoR Sham 41K FUIN B2 5 Al
F 0 R & B B AR, MR 4 e HED 30, GE )
FE55 . PVL 4K UG Bz o i s ] Bl i 48
B, ZHZIZ5HEAS, P 2r 2 PR | B 2L
AT LFEPEZS IR . Pran 21K BRI 453475175 L4 PVL
20 P S e, A R B BT R R 8 2T A 2L
IRV T SR s 5 L R D ey vOE £/ i o
2.2 RERXKEN MBP HIRIE

B0 A R ik JDF FIG A4 X MBP i 328 5% 6 245
T &4 MBP Rk KPR 2 T A Gt X
(F=771.70, P<0.001) . % Sham Z (40.80 £0.25)
&S, PVL A MBP P50 (23.78 £0.41 )
W, FERIKFREAR (P<0.001) ; 5 PVL 4%,
Pran 2111 MBP P25 R E (34.75 £0.24 ) HE5,
FRAKETHE (P<0.05) o W 2,
2.3 Western blot #&ill MBP, GPR17 % CNPase
KFRIZTAL

Western blot 45 5 3% BH. 5 Sham 41 |t %7,
PVL 41 MBP fl CNPase & H 1 AH X & 15 2= ik 2>
(P<0.05), GPR17 F X FRIAHHE £ ( P<0.05 );
5 PVL 4 %%, Pran 20 MBP F1 CNPase & [ 89 41
XKL (P<0.05) , GPRI17 % A X ik
g/ (P<0.05) o WK 3, %1,

2.1
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2.4 Morris 7k Z LR B2 5 Gt ¥ 7 X (F=12.59, P<0.001) ; 5

Y55 1~4 K, 5 Sham 4 L%, PVLZ4A K Sham 41 (2.88+0.83) b4, PVL 4 KRG M-S
SRR b P AR I SE K (P<0.05) 5 5 PVL 4ltb UB (1.00+£0.28) 17> (P<0.05) ; 5 PVL 4
A, Pran 41K B9 36 sE 08 AR 38 456 400 (P<0.05) B, Pran K EBRZEBCE G 0L (1.86 £0.23) 3N
(F£2) . TR 5K, FAKRITHTEEGU0REL (P<0.05)

Sham 2 PVL 4 Pran 4

1 BAFEXBREETWARBIETL (I - FHOE, x400) Sham £2H A< UL BT 5 9 B2
MIEASIES , ML 4EHE S0 . PVL 43 40MIRAE , N SEFERAS , v UL 25 R, Pran 2045 PVL 4047 W i oo 3,
I LS, 2D, MLyl i #55

Sham £H PVL 4 Pran 2

2 BAFEXRNALABKARX MBP RIEZT (HAEHE, x200) PVL 41 MBP %54 & ik F
Sham 41 ; Pran 41 MBP 25650 5 &1 PVL 41, MBP PHIEFGA AR (05,

\BP %1 %% MBP, CNPase, GPR17 EH#x}
Py o——— G RiXKFELLE  (xxs, n=8)
CNPace 251 MBP CNPase GPR17
S e g— Sham 41  0.972+0.042  0.967+0.025  0.501 0.034
PVLZH  0.543+0.041" 0.548+0.038" 1.003 +0.045"
o — D oy, Pran 41 0.887+0.337" 0.813+0.032"  0.647 +0.024"
F1H 235.565 305.641 368.993
el i P i <0.001 <0.001 <0.001
Sham 21 PVL 4l Pran 41 :: [MBP] i8S 1 [CNPase] A% T FR B AR R 5

[GPR17] G & WX AZ4K 17, a7~ 5 Sham 4 HH, P<0.01; b
B 3 Western blot #ill&4H MBP. CNPase. GPR17 5 PVLALILE, P<0.05.

EBEXRIEEIKE

1659 -



F2EFEoM
2020 4F- 6 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.22 No.6
June 2020

F2 FBHKNREEBEAHELE

(x+s, n=8)

215 F1R F2R 3K % 4K
Sham 4]  60.7+4.1 342+27 16749 9.4+3.1
PVL4 853+48 60.6+55 49.9+46" 33137
Pran 4l 69.6+9.0" 42.7+4.1" 31.6+69" 194+54"

F1H 30.70 79.46 72.02 64.60

P1H <0.001 <0.001 <0.001 <0.001

H: a/R 5 Sham 41 H 32, P<0.01; bR 5 PVL 4] %%,
P<0.05,

H7 )L PVL 22 LU/ 58 B BT AT AR 4 i 25 2% |
AL R AT R, T ECEEN & B RS, HK
WAL, i85 BT eds 7o A KRS 3~7d
M2 R G0 4% B NGRS T ARG 23~36 J& 1,
3 H AR K U (s R R o, AT
i 32 & LR B9 577 IL PVL Al &40 ¥ A Seas:
WAL AEFL 3 H WA Az K RRAT 20 Bh K B4 2 h
HIVE PVL LA HE 4 845 5 /R PVL 41K KUK
SIS L A VA i 2 ¥4 o4 R LI P N U 2 2
233, G PEDE L LE R R BER T B A, HR
5L PVL 50 SAAT, SRR i B R )

G B B 32 PR Z 2 H BT 9 & LAY B K
R SZ IR G, FEdniffs 55 S ang shh g
HEAMEM, JFHE Y W B AR, B
5% K BT RS GPR17 7 S 1 P 461 405 1R i o0 JUE
FVE T 2k, 70 PR RIS R G0N R B AE A 22
TG /D2 B TR 40 2 A IS 4 i v ik Y
GPR17 38 o 10 ) £ 1 0l A R JL PN 50 A% fifi 25
AR T I %) T 7 0 s 0 2 o A4 L 1 43 A
B, (DS TRANML Y e B 50 T AR B B
TE G A RN 22 2 MR ALSE AR AR v T L 3
GPR17 W%k, FEUEREss A, s
X2 7R ] DL ot 25 9 5 GPR17 3 X 1 e BH K7
GPR17 (345, (2 0F /5 i o 40 i 1) 1E 3 41k,
AR G P TR T, AR L PVL B P AR SR T HE
A, CysLT BEMOE GPR17, CysLT 3244547 Pran
A LB W7 CysLTs 51 7& 19 GPR17 # 1% " H #f
Pran A1 GPR17 BYMF5Y 3= A B2 11 B 40 v ik
11, WiASHFFE WEEN FH Pran 76 A B 14 540145
SRR R ST GPRI17 Y 3K B /b 28 i J5 4 it 43 Ak
BB RE I

CNPase 1 MBP 7 51l J2& /b 5 Ji2 Joi 240 i 11 4 8
PR SRR AR, HAR AR AT DLz /b 58 15 o 40 i
MBEEE LS IR e AR R 1, ARsegerp, 5
PVL A AH L, Pran 2H BRI F 5T 408 47 BH o ek
MBP -5 Y658 4N, MBP. CNPase AHXT 315
W2, GPRIT AXS k& W] b, XLt
ZE LR Pran I REIE S N JH GPR17 Y335, MM
PE3E PVL 2007 A4 K B/ S8 I B A M ) A0, s
WEFIE A B, el 1 R e i 5 | RS %) i P B4
Pio Morris 7K B 2802 FH TR 98 K RS 1) 2 id
TCRSES, EE R AT AN ZS IR R S 4 A
FE AT 52 50 v b sk AR B, B A= ST
1CRE T 25 [EIR R LR, e G Ui 2
L B Ry 1B BT VA i 1 S & e 3
Pran [0 FHIEZD T PVL 20K BRI b sk v AR 0, 44
iy B G A, X478 Pran X PVL KR
127 AL RE AT B R T

Zi LR, ARG BN Pran X PVL B4
KEARPAIER, HAEMALE AT 58 5 T4 GPR17
IR, ARt/ S 5T A 73 A JC s A b 8 -2
A Ko RUFREE RIS GPRIT A /E R HL™ L
0 BT 1 T E TR YT R A, BRI R Pran
IGIT R )L PVL SR8 SRR S0 .

(& % x W]
[1]  Gotardo JW, Volkmer NFV, Stangler GP, et al. Impact of peri-
intraventricular haemorrhage and periventricular leukomalacia
in the neurodevelopment of preterms: a systematic review and
meta-analysis[J]. PLoS One, 2019, 14(10): €0223427.
Webber DJ, Van Blitterswijk M, Chandran S. Neuroprotective

effect of oligodendrocyte precursor cell transplantation in a

(2]

long-term model of periventricular leukomalacia[J]. Am J
Pathol, 2009, 175(6): 2332-2342.

Alexandrou G, Martensson G, Skiold B, et al. White matter
microstructure is influenced by extremely preterm birth and
neonatal respiratory factors[J]. Acta Paediatr, 2014, 103(1): 48-
56.

Fumagalli M, Lecca D, Abbracchio MP, et al. CNS remyelination

as a novel reparative approach to neurodegenerative diseases:

[3]

(4]

the roles of purinergic signaling and the P2Y-like receptor
GPR17[J]. Neuropharmacology, 2016, 104: 82-93.
[5] Rahman SO, Singh RK, Hussain S, et al. A novel therapeutic
potential of cysteinyl leukotrienes and their receptors modulation
in the neurological complications associated with alzheimer's
disease[J]. Eur J Pharmacol, 2019, 842: 208-220.
BUARK ., BRER4r  Boete . S5 IS S L BT A KR
Y ) ) 102 K R B A A R L (D] TP S AOLRR RS

(6]

1660 -



ErE T A ] P E S RILFEE Vol.22 No.6

2020 4F 6 H Chin J Contemp Pediatr June 2020
2007, 9(3): 220-224. receptor Gprl7 regulates oligodendrocyte survival in response to

[71  Back SA. White matter injury in the preterm infant: pathology lysolecithin-induced demyelination[J]. J Neurosci, 2016, 36(41):
and mechanisms[J]. Acta Neuropathol, 2017, 134(3): 331-349. 10560-10573.

[8] Hagberg H, Peebles D, Mallard C, et al. Models of white [14] Bonfanti E, Gelosa P, Fumagalli M, et al. The role of
matter injury: comparison of infectious, hypoxic-ischemic, and oligodendrocyte precursor cells expressing the GPR17 receptor
excitotoxic insults[J]. Ment Retard Dev Disabil Res Rev, 2002, in brain remodeling after stroke[J]. Cell Death Dis, 2017, 8(6):
8(1): 30-38. e2871.

9] Craig A, Luo NL, Beardsley DJ, et al. Quantitative analysis of [15] Marucci G, Dal ben D, Lambertucci C, et al. The G protein-
perinatal rodent oligodendrocyte lineage progression and its coupled receptor GPR17: overview and update[J]. Chem Med
correlation with human[J]. Exp Neurol, 2003, 181(2): 231-240. Chem, 2016, 11(23): 2567-2574.

[10] Alavi MS, Karimi G, Roohbakhsh A, et al. The role of orphan [16] Draghi V, Wassink G, Zhou KQ, et al. Differential effects of
G protein-coupled receptors in the pathophysiology of multiple slow rewarming after cerebral hypothermia on white matter
sclerosis: a review[J]. Life Sci, 2019, 224: 33-40. recovery after global cerebral ischemia in near-term fetal

[11] Hennen S, Wang H, Peters L, et al. Decoding signaling and sheep[J]. Sci Rep, 2019, 9(1): 10142.
function of the orphan G protein-coupled receptor GPR17 with [17] Ahmadi M, Rajaei Z, Hadjzadeh MA, et al. Crocin improves
a small-molecule agonist[J]. Sci Signal, 2013, 6(298): ra93. spatial learning and memory deficits in the morris water maze

[12] Simon K, Hennen S, Merten N, et al. The orphan G protein- via attenuating cortical oxidative damage in diabetic rats[J].
coupled receptor GPR17 negatively regulates oligodendrocyte Neurosci Lett, 2017, 642: 1-6.

differentiation via Gai/o and its downstream effector
molecules[J]. J Biol Chem, 2016, 291(2): 705-718. (AR i)
[13] Ou Z, SunY, Lin L, et al. Olig2-targeted G-protein-coupled

- JHE -
(hEYRILEIZE) # PubMed Central #3iEE WS

CrE SR ILRH s ) #30 T PubMed Central (PMC) Bl ERPER, Cgaz8dizlt. A& Bk ik PMC
WS 5 AT SCBE AP 2 — o 3R TR SO LS 27 1) T [ B A 40 1 2 SRR AR P ACSR 1 T A TR, %o 48 e 10
T ] 2 A ey B K S

PMC £l 7 2 ph 2 ] [ 37 B2 00 T TR i B R AE AR Bty (NCBL) RISz A FFRCAEE (0A) HZEYEE
AR SRR, TERRRE TR, REIEE L R BREAUSAE YR OA I TIEME P

CPEPYILEHEE ) A 1999 FAQ IR — R “RBCYAR . mmtt A whilsts, HESEELRH L E
BOBIRERIAS R, HHTAS T C 925 1 [ 57 18 548 MEDLINE/PubMed . 25 EAL22SCHE (CA) | faf 22 B34Sk (EM) |
TR DA AP HLIX BRG] (WPRIM) . S5 EBSCO ZHPRE AR RAGICE ., (PEXYILRIZRE)
HEA PMC 5 e 523 T b SCRHE I PIN 45 t BioF- 15 -5 6 Bill F ARG PR -6 B3% , A SC S RE T AFE PMC 4L
PR, A DAE it PubMed RrR, 505 | AR ER A E A0 B, XBEEXT ChERYARILBRE ) BT
P e, WARTE T i SCRHE I TIAAE3E M A E BRI oy, T e R 2 R R RN SO T R R L
E 207N

ERIES T A IV S i
20204£ 6 H S H

1661 -



