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Neuroprotective effects of glycoprotein nonmetastatic melanoma
protein B on mice with cerebral ischemia reperfusion
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[ Abstract] Objective To explore the neuroprotective effects of glycoprotein nonmetastatic melanoma protein
B(GPNMB) on mice with cerebral ischemia reperfusion. Methods Twenty male C57 mice were randomly divided
into phosphate buffered saline (PBS) group and GPNMB group, with 10 mice in each group. The cerebral ischemia rat
model was established by embolizing the middle cerebral artery using the suturing method. Two hours after the embolization
followed reperfusion, the GPNMB group was injected with 4 L of 50 ng/ L. GPNMB through the internal carotid artery
on the embolic side, and the PBS group was injected with the same amount of PBS through the internal carotid artery.
The mice were sacrificed after drug intervention and 24-hour reperfusion, and they were scored for behavioral defects
before death. Mice's brain tissue slices were prepared, and the infarcted volume was calculated. Results The GPNMB
group exhibited a smaller volume of cerebral infarction as well as lower scores for behavioral defects after the 2-hour
reperfusion following the embolization, and after the 24-hour reperfusion following the drug intervention, as compared
with the PBS group(all P <0.05). Conclusion GPNMB can reduce the volume of cerebral infarction and improve the
post-infarction behavioral defects in mice with cerebral ischemia reperfusion.

[ Key words] Ischemia reperfusion, Glycoprotein nonmetastatic melanoma protein B, Behavioral defect, Cerebral

infarction, Mouse

AUTAFR , e FE I A R B o R T I ORI Bk LR 2 DR AR S 25 1 B RO
HR LR A A I A 22 L R PRI S B R R — BRI SR AT ST U A A A AT . AR, B
R JRPERRE MR, U A AR M B PR 2R L RO GRS I KR o i i
M A AR S 2% it s (] g, B AT R SO RHUE A B SE (AR A DG O IR T 07 R AR 251

AJEETIH ([E 5 A AR 4 (81760219) 574 [ A7 542 (2017GXNSFAA198058)
VEZ I IGER(1995 ~ ) , & At AR BE BRI, BIF5E J7 1) h KR 22 R GEAR
AFVER ARG (1976 ~ ) 55, 1t , AR BRI, WFFE 05 18 < il 90 O Mg s AT BB AR, 7 R4 -

bigbird_zhou@ hotmail. com,,




I HES 202253 AF44 K564

AWHR I, A B TR 45 Rk E IR 2 2T
B SR A R AR R I R B HR s Y
AR BN R R 24 P 0 G S ot 1) I AR R Y A
RS AR R A8 Z R BE &L B (glycoprotein
nonmetastatic melanoma protein B, GPNMB ) 7 J%& {4 &
0 2% 6 A i 45 22 ol e A L b 3658 TR T — T g 2k
KT A5E R Bk IS /1 B A 225 40 i
TR B 53 WA Y GPNMB 34 22 | % 8 11 W] g B AT ki 20 i
SN T AR A R . AR SEHE—
AARTT GPNMB. X il fife 1L - 7 /0N BRI B 22 1R 4
YEM.

1 #R57EE

1.1 se3ezhdy  MErE C57 /NEL20 H, MR EE 22 B 3
PO AE(SYXK £ 2020-0005 ) , /45 200 ~250 g,
SR FH38 /N BRI 3%, R ROK T 3% 8 58 O Bt B
1.2 Rl FEAGYA . 5N (AstraZeneca
N A5 CL738 ) | B R 2% v R %5 W ( phosphate
buffered saline , PBS; Jt 5% A= ¥ il S A7 5% e, [ 25 %
S10850002) ., FEAULSMIZ LA : £ H Intramedic 2y
7] PE-50 4, Phillip 23 &) INTEGRIS CV BI%{ 7 1fil 4%
1.3 #hHoruas5ERES BT LB
20 H/NELS> % PBS 401 GPNMB 21, 440 10 2,
MNP T AR 24 h 258, Bk, HH 10% 1
KRG ST (350 mg/kg) HEATIE R BE I , 3% AN AT
ARIE] BN EM [ e FAR & b SRS, 46T
RO L IR IR R I A3, P A 2 e T B
P 0. 13 mL/h i RERIR A . TR T gar
TR St R FEARRA w5 BT B SR R IR L&, VI
FERR, B B2 FABURNLIA, R ER TR B K, S5 FL
BB BKAESN SNk, 0 ke e P41 250 8 sl ik, 4 o 45 4
(1) 7-0 J& e 28 NSSH sh kBI04 A 85N sl bk, 48 7T 51
Jik e o 22 28 S vifs 1 — 25478 28 R vh sl kO 1Ak
SER G Bl K BH ZERETY PRI HEVE S, AT K T Bl ik
TEAMM 5 5 A ZE BT, 35 5% 7 o AR 4, Ve
300 mg/mL, 4 [ FE /R B 25 (A8 A /], 2 340 8 ik
Ao ARG ARPHFIANT 24 b W/ B IFT A4
I A I A A PR R o

L4 FzE BEXD2 h J5HH e LT
WEVE 2 h, GPNMB 41 28 ¥ ZE A 251 4 2h ik {3 5 4 L 19
GPNMB (¥ i3 50 ng/ L) , PBS £H 244 2£ 0 %51 2 Jik
TSGR PBS JE 44T A AL, FETE 24 h,

603

1.5 MMEIEAT

151 FEPEARRR . 25 25 T 10 -0 24 b J5 , $ BR B
MU FRIE RIS HU/NR AR A8/ BUS UK 2H 2447
FEROIYI R, B R RN 2 em, SRIEAT 2,3,5-4 4k
=R FL YA Mk (2,3, 5-triphenyltetrazolium chloride ,
TTC) 4t ¥4 4 ¢ TTC(EIH, Sigma A 7)) By AR T
200 mL A9 PBS 59, 48, 15 min, 1R FH-4L 10 ~ 15 min,
PR V5 Y [ S5 U A AR T AR, TE R AR ZH LR 21 8
FEACLH 2L S48 1, 3 g 3 S iy R e i A 7 G 53
B, I Bk U0 A 00 S T BRI A SR T AR, B 2 A AR AR
FURIZ = AL AR 2R AR, & 2 i AFE AR 2
R SR REFEAR AR o SR FE A BRG] T A 2H
SUNMRER, LU R AR SE A

1.5.2 A7 02058 U 1 5 HU/INR, 251747
FEMEE . 3 TR FENE 2 b Ho e e kAT
FEHETE 2 h i 525 25 T FUAEREVE 24 b i5F, Xp/NEREEA T
AT R BBy o VRN BRIES B M SR 14
95 4,0 43R I RERERT , 1 4 AR A R AL, 2
g3 R e — M fiER% 3 43k i — M 4 4300 2 £
SPER IR LS 7 AT,

1.6 witF o4 RH SPSS 18.0 #iFittr5eit2
GBI THRBERH (x £ 6) 8, AL HLROR ¢ K
%, DL P<0.05 K EAG 7R L,

2 # R

2.1 Bmu) RIEAR ARG s THAEE 24 h
Ji , PBS 41 A fiki 4 56 R ALKy (116.2 +32.5 ) mm’,
figi A% 7F. %k 37. 98% , GPNMB 4 () ijj 4 F 1A £ >
(67.3 £21.3)mm’ , FiFtL %K 16.97% , GPNMB 4H ()
KA ZEAR /N T PBS 4H (1 =2.471,P =0.025), I
Bl 1,

P P/ BURREZE AR e (TTC B, x5)
2.2 WL RAT A FHGIFS WA KEEREN
J& 2 h 5525 ARG 24 h B, PBS 44T R2%
BRBATEA Y T GPNMB 4H (3 P <0.05), W31,



604

£1 WANRITAFEETESRILE (v £5,49)

251 41 n FHEEE2h A2 THAELES 24 h
GPNMB 2H 5 1.4+0.5 0.6+0.5
PBS 21 5 2.8+0.4 2.4+0.5
t{H —-4.427 -5.196
PE 0.002 0.001
3 % i

2 e e A R A e 2 — ol AT R R A A e, T 2
R 2 T RE BB , LA 2L 2 ot 1, % Sk o 451
VIR 32 I R e B, 2 A BR AR B0k 9 1 B
PR, o 2 A BR 4 — KBTI, BLE a3k 1 AR
ISR

GPNMB 2 —Fifi iy 572 ANESERRZHL IR Y 1 0B
B, R FlRR A K R T, SRR BT R SR
P 22 0 4 RO 3% o T2 B A K R T S 28 ik
1 BT 22 Fh 20 i v R A 3 3, 0 R Tk R 2 A
. B R 2 R 0 L R T B €, 2 B A e 8
ANMIANRE AR . GPNMB HA Z R EH], Hite
iR 240 L P s, T L 9 b ORE 445 A0 ARG RS g
il e 280, W/ AR T, A T S A A, 1
SR AT O R A0 T, AT 25 28 00 00 e L LR
T 5 R R R A A R AN B R
20 GPNMB 1T LU i /) BB 4T 2 200 0 o 366 T 4 J 7K
I 3 Bo2ik , LN AT RE R30S T 40 SME S
WHEER , 2 5 MM AR B E Kk
B, IE# /NBUR M GPNMB 26 3k 7K S 4 AR, {H 5 Bk
WMAEEL N R W GPNMB (36345 K T, H 3%
FIET B VAR b K2 0P , 25 20 B 7 W A0 8
JRE . AT, GPNMB B 2 3k 1) 5 I 4
i EA SR AT W, A T SRR FE 40 LR A 1 R
J1, R R 43— SE 4 LR T, SR FELH AU P A
W AR SEVER T ARG F W, GPNMB 7] L3l
125 40T RN B R AR IR AT TS, S5 B B
Ja 2 AR LR

Huang %" #1575 % B, GPNMB [ T 7776 T I IR
FAANMIAT | 76 1 B0 25 R G AT g 5k, &=
B2 p /NI 40 R 5 A 5 SR 0, T S T
T Ik EL A0 A 2k FL B4 5 s GPNMB. AT 12 1 1 g 44 32
T W2 B -, T AR R A Y 11 15 5 4
JRE S 07 ; GPNMB 1] E & M 28 2 Ge i — B A
JPREN . A AT 45 R s, GPNMB ] Ll i = 1w
AR IR S RE AN S JE [N, S 45 1L 4 A T, DT o )
ZARAPVEF , i AT LI GPNMB 1] 7 S b 25 54

Guangxi Medical Journal ,Mar. 2022 ,Vol. 44 ,No. 6

P AR Murata 252 BF ST R B,
GPNMB JER#EH7 /N A iCAZ S8 T AR 347 /N B, 1
L HS T X8 ) 2 RS S RS2 RS T, X R
GPNMB ] DU i T [X B8 1 5 S IR 52 IR I 3k 3k
IR HERIEAZ VR R, BRI GPNMB 5 4 28 41 fifg
R S Thie A 56, A 545 R /R, GPNMB 7
1 s 20 R SN B A ek TR LS A 2
T AR AE £8 3 10 W P ) e Tk 48 7, =5 /KT 1Y) GPNMB
AT LIS sh A 22 0 AR PR A ZE 4 , HAE ML -5 i
SRR ALEE 3-8/ 26 P TR AN 22 4 76 Ak 2 1 D 4
M AME 5 )85 T I (extracellular signal-regulated
protein kinase , ERK) {553 B (4 06 A7 ¢, x5 54
AT LA 22 0 I T AR PP 28 4 . Nakano
RIS S B, IR L, /) Bl el 22 40 i A 5 400
A3 GPNMB ##2  GPNMB 1] L35G ERK1/2 FI%E
F B 5510 %, M s i 2 A 08 T LR
ZAM B, 46 /)N JS A G A T A B, 3X 4 7 GPNMB
AT IR Ay i B 947 AR BT R

AWFFELE R R, GPNMB 41/ UK FE A TN T
PBS 41, HIRZEFMET )5 2 h A2 T HIHMED 5 24 h
B /INERIA T AR B P 2T PBS 4H(3 P <0.05),
X 7R GPNMB 1] L 58 i i i 753 9 /) B i 28
DIRESR I ARE MR o 3X — 45 5 S GPNMB 1 i T i ik
MLYAYT AL Z (e Femll, {2 GPNMB i 28 f P 1
FHAIL I an ey, A 1o WP 215 538 B R AR, 16 T
E— 5T

2 LTI , GPNMB A] L4 /I i ke 1fi P 7 /N B
()RR A FE AR AR, I i3t LA BE S5 47 A 24 e b, (HH B
RIVE AL S A FRE— A5

Z £ x #

(1] e 2o o, AR R S M 2l 2 22 ik
M. rh I 2 i P A h 23R 18 R 2018 [ ].
e Rl 4 ,2018,51(9) 666 - 682.

[2] Berkhemer OA,Fransen PS,Beumer D,et al. A randomized
trial of intraarterial treatment for acute ischemic stroke[ J].
N Engl J Med,2015,372(1) :11 -20.

[3] Campbell BC,Mitchell PJ,Kleinig TJ et al. Endovascular therapy
for ischemic stroke with perfusion-imaging selection[ J]. N
Engl J Med,2015,372(11) ;1009 - 1018.

[4] Abe K,Yamashita T, Takizawa S,et al. Stem cell therapy for
cerebral ischemia:from basic science to clinical applications[ ] ].
J Cereb Blood Flow Metab,2012,32(7) :1317 — 1331.

[5] Nakano Y,Suzuki Y,Takagi T,et al. Glycoprotein nonmetastatic
melanoma protein B( GPNMB) as a novel neuroprotective
factor in cerebral ischemia-reperfusion injury[ J ]. Neuroscience,
2014,277:123 -131.



S S ES 2022453 A% 44 K% 6

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

Li M, Zhou ZP,Sun M, et al. Reduced nicotinamide adenine
dinucleotide phosphate ,a pentose phosphate pathway product,
might be a novel drug candidate for ischemic stroke[ J].
Stroke ,2016,47(1) ;187 - 195.

Eikermann-Haerter K, Lee JH, Yuzawa I, et al. Migraine
mutations increase stroke vulnerability by facilitating ischemic
depolarizations[ J]. Circulation,2012,125(2) ;335 - 345.
Ripoll VM, Irvine KM, Ravasi T, et al. Gpnmb is induced in
macrophages by IFN-y and lipopolysaccharide and acts as a
feedback regulator of proinflammatory responses [ J]. J
Immunol ,2007,178 (10) :6557 — 6566.

Ripoll VM, Meadows NA ,Raggatt LJ, et al. Microphthalmia
transcription factor regulates the expression of the novel osteoclast
factor GPNMB/ J]. Gene,2008 ,413(1/2) :32 - 41.
Tanaka H,Shimazawa M, Kimura M, et al. The potential of
GPNMB as novel neuroprotective factor in amyotrophic lateral
sclerosis[ J]. Sci Rep,2012,2.573.

Maric G,Rose AA,Annis MG, et al. Glycoprotein non-metastatic
b( GPNMB) :a metastatic mediator and emerging therapeutic
target in cancer[ J ]. Onco Targets Ther,2013,6:839 —852.
Fiorentini C,Bodei S,Bedussi F,et al. GPNMB/OA protein
increases the invasiveness of human metastatic prostate cancer
cell lines DU145 and PC3 through MMP-2 and MMP-9
activity[ J |. Exp Cell Res,2014,323(1) ;100 —111.

Maric G, Annis MG, Dong Z,et al. GPNMB cooperates with
neuropilin—l to promote mammary tumor growth and engages
integrin a5B1 for efficient breast cancer metastasis [ J].
Oncogene ,2015,34(43) :5494 —5504.

Furochi H, Tamura S,Mameoka M, et al. Osteoactivin fragments
produced by ectodomain shedding induce MMP-3 expression
via ERK pathway in mouse NIH-3T3 fibroblasts[ J]. FEBS
Lett,2007,581(30) :5743 - 5750.

[15]

[16]

[17]

[18]

[19]

[20]

(21]

(22]

605

JRSRR MR A AR PE B R R 1 B TRtk
e L A 5 b B SRk K B W A i AR B YOG
Z[J]. AR IR 24 ,2013,29(7) ;509 - 514.
Li B,Castano AP,Hudson TE et al. The melanoma-associated
transmembrane glycoprotein Gpnmb controls trafficking of
cellular debris for degradation and is essential for tissue
repair[ J]. FASEB J,2010,24(12) .4767 —4781.
JRSRR, KR A AR R MR G BB 1 B 7E e
e L A 0 b B SRk K B R A N AR B YOG
Z[J]. BRI 248 ,2013,29(7) :509 - 514.
Huang JJ,Ma WJ, Yokoyama S. Expression and immunolo-
calization of Gpnmb, a glioma-associated glycoprotein, in
normal and inflamed central nervous systems of adult rats[ J].
Brain Behav,2012,2(2) :85 -96.
Buga AM, Di Napoli M, Popa-Wagner A. Preclinical models
of stroke in aged animals with or without comorbidities ; role
of neuroinflammation [ J ]. Biogerontology, 2013, 14 (6) :
651 —662.
Sieber MW, Guenther M, Jaenisch N, et al. Age-specific
transcriptional response to stroke [ J ]. Neurobiol Aging,
2014,35(7) 1744 - 1754.
Murata K, Yoshino Y, Tsuruma K, et al. The extracellular
fragment of GPNMB ( glycoprotein nonmelanosoma protein
B, osteoactivin) improves memory and increases hippocampal
GluA1l levels in mice [ J]. J Neurochem,2015,132(5):
583 -594.
Tanaka H,Shimazawa M, Kimura M, et al. The potential of
GPNMB as novel neuroprotective factor in amyotrophic
lateral sclerosis[ J]. Sci Rep,2012,2.:573.

(Wek H#.2021-12-12 &[0 H #1.2022-02-23)

(4226 601 11)

(9]

[10]

[11]

[12]

[13]

[14]

JUEERL, N, B, A BRI IR AR 05 A 4 2k
MR IR [ T]. e 22 e 2= 44K, 2016,
25(10) ;1301 - 1303.

UYL, EHERA D Z. ORTRD R A B 4 52 5 X R
k453455 A AN PR ST RS2 ma [ ] . b 3t D 9 B T 2%
%5,2016,31(8) :944.

By Ag, 25 1, XISCIE. A7 FFERKE BRI 9T
HERE[T]. v E 255 ,2017,28(5) :706 - 710.

TR, F, RFRGE A BT E X4 B e AR B
Bk ATGIT G A A B A 2 [ 0] I PR JRR T 27 2%
%5,2017,33(7) 668 - 670.

FRARRE 3 DR AR Eor, 45 R 4ER R B A B HER e
XA B N S R E AT, TP R
22 2018,40(7) :778 - 782.

B, R LB W S S R R 405 4 ] i T A
HT R KA A Sk AR A [T ] A I R 22
SRR 2017,22(5) 310 - 312.

[15]

[16]

[17]

(18]

[19]

[20]

Yue JK,Burke JF, Upadhyayula PS, et al. Selective serotonin
reuptake inhibitors for treating neurocognitive and neuro-
psychiatric disorders following traumatic brain injury; an
evaluation of current evidence[ J]. Brain Sci,2017,7(8) ;93.
AR e, SRR XTERNG , 25 I R S 0T 1 281 ik 453 47
Bk A e MR RS (D], p e 2 R 2 e K,
2016,15(4) ;397 -402.
T T, ST BRI A SEFEIRE AP R A T 4
WEoE Bk [ ], R BE B} R 2% 22 i, 2016, 41 (5)
533 -536.
REAIE, Bl R A , Bt o, 4% J MLt AR ve O bk ' it
VIt ER R R AT [T ] M 25 R 27 2% 35,2019, 44.(1)
51 -56.
W EE, 22306, A S B K2 W JUE £ 97 4 JE F 5 ik
R[], s BEa44 ,2016,32(8) 11369 - 1371,
BABLL, Is bk, B b 4x, 4. A RAEVKE X 2k MR 5g
SR IIRERIENA [T ] i PR B~ 2% 35, 2017,33(7)
642 - 646.

(Wi F491:2021-12-25 &[] H 1:2022-03-01)



