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Bumetanide regulate axonal regeneration in rats with cerebral infarction via
Nogo-A/RhoA

QU Hui-ling, YAO Zhi-cheng
Department of Neurology, The People’s Hospital of Liaoning Province, Shenyang 110015, China

Abstract: Objective To discuss the regulation of bumetanide against axonal regeneration in rats with cerebral infarction via
Nogo-A/RhoA. Methods Cerebral infarction model was made by intracranial injection of endothelin-1 (ET-1). Adult rats were
divided into sham group, model group, and bumetanide 0.2 mg/kg group, and each group had 10 rats. Microinjection system was
applied to lateral intraventricular administration. Rats were given drugs for 3 weeks, once daily. The infarct volume was measured in
5 rats in each group. The axon sprout length of BDA positive fiber across union of spinal gray matter into the midline in rats with
cerebral infarction was detected by immunofluorescent staining. Synaptophysin, PSD-95, Nogo-A, and RhoA levels was detected by
Western blotting. Results Compared with the model group, the axon sprout length of BDA positive fiber across union of spinal gray
matter into the midline in the bumetanide group were significantly increased (P < 0.05). Compared with the model group,
synaptophysin and PSD-95 levels in the bumetanide group were significantly increased (P < 0.05). Compared with the model group,
Nogo-A and RhoA levels in the bumetanide group was significantly decreased (P < 0.05). Conclusion Bumetanide can regulate axonal
regeneration in rats with cerebral infarction via Nogo-A/RhoA, providing new theoretical basis and therapeutic targets for better
understanding the possible mechanisms and clinical rehabilitation of cerebral infarction.
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1.1 SEIEENY)

BT EVE Wistar KB, 445 & 200~250 g, HH
[ B RER 2 S IG s O 3R AL, SV RIS
SCXK (JZ) 2008-0005.
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W% (ET-1, 3£ Sigma-Aldrich A 5]); %
AT 2% (2 E Hamilton A F]); EF 2 R4 (R
Y EG IR A R A IR AR D AW 28 b
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1.3 FiREST ET-1 SI{ERRIE LR R

¥ ET-1 HAEEEE KM RERL 0.5 png/ul, HRAE K
R0 A P i v 5 B AR 3 A CAP - BART XA A
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due ] R B (1) AP+0.7 mm, ML-+2.2 mm,
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DV—5.8 mm. ET-1 HIfEEN L 0.5 pl/min 7E
U, RERESERE, TSR ST AT TE A
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e NI AR i ) o
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KBNS R 3 H: BHFARL (n=10). BiHY
H (n=12). fFEMEH (n=12), 24 HKFFH
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VESHATDE, 1 vud, 4525 3 .
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MR TBON H I K IR G 10 min, i B Z8 180K
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5246 10% BDA ¥ H 0.01 mol/L PBS it &, pH
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4 M, BB DV —1.5 mm 5 DV—2 mm 2 NZE
B, RENAREES 1oul, BE 8 pl. EMELE
33.d, XA TEEE NI Bz 5 il PR 24 A S 2] B ol
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streptavidin —HiH (1 : 200, Alexa Fluor 594)
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s PRI il CInvitrogen) 3 /7.
1.7 XIPXAESE KR AMFRICH) synaptophysin 0
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KGR SPSS 16,0 JEATHE /04T, K
L xts Fow, NSRRI 7 25010 LSD-t K .
2 R
21 fERMFRNE

P A AEAR AN (131.6+11.14) mm®, A5
A JE4LRIRSEIR BN (129.3413.34) mm®, P4
BVEARRA LA Z R A S e WAk 1.

#1 BEHER ( x+s, n=5)

Table 1 Infarct volumes ( X +s,n=5 )

45 FE/(mgkg ) HEFEAR A /mm®
it — 131.6+11.14
i AthJe 0.2 129.3+13.34

2.2 XTENEFE KRR BDA BRMELT4EiRIT EHHE R REX
Eyiavils oAl

SERFARALE, BM4H BDA FHIEL4EE
A BE A PR B P 2R R R 2 AR K E ] R

(P<<0.01). SHAIZAELE:, AiZefth/EZH BDA FH
2T 2 38 T R K T B A b R 2R ) il o R AR O K
HlEEZ (P<0.05), WK 1. % 2.

BFA B e
1 KR#AHER BDA AN AHER RETLRE

Fig. 1 Immunofluorescence staining of BDA positive fiber
in spinal cord in rats

R 2 TEtEIIIEL AR BDA FRMELT4EIBIT B HERK FREL
BHE PR FEKERNFM ( X+s, n=5)
Table 2 Effect of bumetanide against the axon sprout
length of BDA positive fiber across union of spinal
gray matter into the midline in rats with cerebral
infarction ( X +s,n=5)

2H 5 FE/(mgkg ) A A FE /um
(EERZN — 423.4+82.3
B — 932.3+121.8%
b8 0.2 1532.3+241.8"

H5HRFARAKE: #P<0.01; SHMAHKE: "P<0.05
#P < 0.01 vs sham group; “P < 0.05 vs model group

2.3 XTRNIETE KR RMARIZH) synaptophysin 0
PSD-95 7K F 2N

SRFARMALE:, BAAR synaptophysin Fil
PSD-95 [17K~F-H &I (P<<0.05); SR Lh#%,
i ZE4th JE 4L 1) synaptophysin 1 PSD-95 7K-~F- B & Tt
B (P<0.05), WK 2. %3,

synaptophysin ”

O I, ——
I cmm— e <m—
BFER e i et

2 TaEtbEIINIEIE KR EAFRCH synaptophysin 0
PSD-95 7k FHIF
Fig. 2 Effect of bumetanide against synaptophysin and
PSD-95 in rats with cerebral infarction
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# 3 TEM X INIETE AR IAFRIZ synaptophysin #1 PSD-95 /K RSN ( X +s, n=5)
Table 3 Effect of bumetanide against synaptophysin and PSD-95 in rats with cerebral infarction ( X #s,n=5 )

el F R/ (mg-kg ™) synaptophysin 45 7% & PSD-95 k77 7L
(EERZN — 1457 434+72139.3 1535 025497 688.39
it — 842 033459 540.72* 948 391480 255.49"
A8 0.2 1085 816+76 778.78" 1 549 666 +87662.34"

S5HFERALLE: P<0.05; SHEMANE: P<0.05
#P < 0.05 vs sham group; “P < 0.05 vs model group

2.4 Ttk e Xt ANAE 5L K R 0 SR A K H I E F ok
A2

SEFARALE:, SRR R 2K
FIHIAF Nogo-A F1 RhoA /K TFHEZEFF (P<
0.05); HEIMA LLEL, 1A Je 4l Nogo-A 1 RhoA
KRB SR (P<0.05), WLE 3. % 4.

Mg — R, —

B-Actin < —

PSD-95

BFR it fiZfh e

E3 kb et NiESE A R s 4 NI E F K E a2

Fig. 3 Effect of bumetanide against axon growth suppressor
levels in rats with cerebral infarction

F4 ToEfefexIANIETE K RIS ACHIHIE F Kk F RS20
( X#+s, n=5)
Table 4 Effect of bumetanide against axon growth suppressor
levels in rats with cerebral infarction ( X +s,n=5 )

ZH5) .. Nogo-A 277 5% RhoA i 5e /%
(mgkg ™)

BRFER —  52550443344859 223 188+23672.66

i — 837203467 578.24" 523 563+ 100 402.66"

e 0.2  708792+66673.52" 411 892+ 46 600.26"

SEFARALE: "P<0.05: SHEALIE: P<0.05
#P < 0.05 vs sham group; P < 0.05 vs model group
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LU ARIBE, BB 2 1A I X Re 8 0,
J 45473 7 2B s SN TR EAR DI RE IR R . BIF LR
HA A S A JE BE WS (e BE A R ML 5 K B BDA PHH2F 4
A BE K U AR TR 2R, RERE R I BRI S K
SR 22 fiA i) synaptophysin Al PSD-95 [{J/KF, [H]
i 404 Nogo-A F1 RhoA [I3iA . R IIMNATAE G AR
At e i@ Nogo-A/NgR L ii#E 25 RhoA/ROCK
PR A

TP 9 UE SIEAT 5 Ath JE REE (I a2 1o 5t 1T 5 K B Al 2R
MNETBCE B (1 AR SZ 4500 ) SZ A A, FEIE nT g
IR R . X 52 AT —5. tbah, fiskith
JRYRYT T B AL B B2 it Nogo-A 1 RhoA (1)
KiK. ST, AFEFLH, fEAAEMERIT 3 S,
TS 2H 1A 56 A J& 28 100 K B 2 ] R R S TR AR 2
Sto 1K A A JE AT LA St ISR AR,
EL7 i A58 E ik A2 347 i) o 92> A T AR YA B A
o B, BHBEmE Nogo-A 5% RhoA 1 AFHEIH
P TE BE A AE O (140 28 98 ) A A B R i SR fie it
1T

I BT 9 3 B A S Ath JE RE S (e 3k o A E. Ji5 K
By S M S0 B R 1) A SZ A5 1) SZ A5 S ek, [
FEAI% Nogo-A 7K1, I At Je vay7 vl (R gkl R
Ak, [FIET S BEEAH SR S AR KA 5] Nogo-A
4 %19, Nogo-A HJ 0% Nogo 1254 S (20 i 9 1%
4% RhoA 2 H: T4 5 ROCK, e 4] 1 4h o8 1
ARSI KA . AT E4T 9 3 A A
JEIVRYT AT AR 3 B BE A J5 DR B A0 7 B S5 5 BiE o
Ir1) 4 #9022 S TG ORI 8 A I 2 A S TR 433, T
H AR e Re a8 (2t A AH S EE 1 synaptophysin
F1 PSD-95 MFRIA, IXLLR fih i 1 ml DAVE S 7Y
A R SR T BRI RRE A I TEA S5 25 33 Rl
= [ AEKE A7 RIE, W Nogo-A F1 RhoA.
ET-115 5 MBI SEALRY o, B AE ) [ % 53 Nogo-A
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1 RhoA [¥17K - 55 48 7, 3 5 s R 7 — 352,
ZME TR AL AR KRR M S fS g i 2 44
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Nogo-A Y597, AR R 32 56 B Rk 1B Bl B2
JE I O AT AZ A K I B IZ ) T fE . 1K sk
U] Nogo-A RIS 7E R il 58 A= K 1 B 8] 7 2 Ak
(1 A I G 51 475 S8 %o 5 g T 9 A ) o5 A VR TE IR
o BMEFESR MR, F#{% Nogo-A ikt al Ak
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Z IBAEEA EAEFHEY. BDNF 7K -3 & 68 0% v IR
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