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[(# E] BH: HFUEIES 7 (RUB) X/NEUESEIR0T (SCD) FIbf 2 5 0E 52 i , i B
FAEHIMLE . ek 45 48 HUMEME R I/ ERBENL 73 T R4l . SCI41l. SCI+E7 & RUB 41 1 SCI+
mlE RUBAL, B4l 12 B RABEBEB 1T 8% (BBB) 343748 SCI/NRUSE BGZ shDifig, 6
SRS K iR A SCI/IN BV REK I 00, J2F 2¢ % 3 i PCR (RT-qPCR) 1246 I 4% 21 /)8 LA 48 4
L TR AL 2 (COX-2) . FZ4EA %K 18 (IL-18) FMMIEEIRILH T o« (TNF-o) mRNA ik KF,
ELISA 15 I 4 41/ B w2 R 7K °F, HE B 6 W48 25 41/ OB B4 200 BB 82, Rz ook
AR I 45 20 /N BUB BE 41 Z0h /NI TR AN I % AR 15 5, Western blotting ¥ 46 I SCT /)N A 86 21 41 b 1 56 &
HRAKT. 4R BBBIWY, SHFPARALE, SCIA/NRIEMEE 04 5SCIAE, SCIHE
& RUB 4 F1 SCI+ i i RUB 2/ BBB PF 3 B 20 Jh iy . HREH A &K sk ki, 5P ARA L
B, SCI4/NREBEH 8 &K R BT m (P<<0.01); 5 SCI4LIbEr, SCIH+{E#H RUB 41 Ml SCI+
R RUB 2H/N BUS 86 U5k W B R (P<<0.01), RT-qPCRERM, ST ARAHLE, SCIH
/N BB BE A 21 COX-2, IL-18 1 TNF-a mRNA £ E/KF 8 8 T & (P<<0.001); 5 SCI4 H#,
SCIH K7 & RUB 4 Fl SCT+ i 5] & RUB 2/ RUA #8414 COX-2, IL-18 il TNF-o mRNA £ikK-F-
B REAE (P<<0.001), ELISAMEKM, S{EFARL K, SCI4l/NRIMEH 1L-18 (P<<0.01) Hl TNF-«
(P<<0.001) /KFFHE s 5 SCIA i, SCIHLH i RUB 41 M SCI-+ & il i RUB 4H /I Bl 35 H IL-18
1 TNF-o K FEFEAR (P<<0.001); Western blotting A&, SMERF R LK, SCIH/NREHHH
BT kB (NF-kB) il N T o (IkB-o) ., BRI IkB-a (p-1kB-o) . BRIk p65 (p-p65). p-65. MR
{38 (p-p38). B ILAN NSNS 8 A (p-ERK) FIBERR AL c-Jun B IR MG (p-INK) &£
KB BT E (P<<0.058 P<<0.001); 5 SCI4lb#, SCI+LH & RUB 411 SCI+ i 7 i RUB 41
N B BEH L P kB-a, p-IkB-a. p-p65. p-65. p-p38. p-ERK Fl p-JNK & [ % ik /K F B B FF % (P<<
0.001), HEJ %, S5BFRAE, SCI4/MUEREALU T WA B G, A WIBmR, HfEh
[ A — 3 KA IR E 2 X 3k ;5 SCT4LHhdw, SCIH 5] RUB 411 SCI+ = 5 & RUB 41/ BUE 6
IR BE 2 R DI ] 8/ (P<<0.05) . REZOGIERN , ST ARA LE, SCIA /N A B4 2 /)
Jie I 40 e BE P 40 ECEA S (P<C0..001) 3 5 SCT4 He#k, SCI+ K7 & RUB 41l SCI+ & 7 &2
RUB 41 /1N BLUA 8 20 2 /0N J5 5t 2400 Jf B 4 48 A 2500 b 9 2> (P<<0.001) . %538 : RUB ] 23 SCI/Nflis
IR, DR E REAL S A, N RS B A M AL, AL AT A 5 R A RE 41 21 h NF-«B 1
2B FTHALE A (MAPK) {55 BSHCE A RIAA X,
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Improvement effect of rubusoside on motor dysfunction and
neuroinflammation in mice with spinal cord injury

and its mechanism
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Sciences, Changchun 130117, China;2. Department of Physiology and Pathophysiology, School of
Medical Sciences, Yanbian University, Yanji 133002, China;3. Jilin Medical College,
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ABSTRACT Objective: To discuss the effect of rubusoside (RUB) on the spinal cord injury (SCI) and
neuroinflammation in the mice, and to clarify its mechanism. Methods: A total of 48 female Kunming
mice were randomly divided into sham operation group, SCI group, SCI+low dose of RUB group, and
SCI+high dose of RUB group, and there were 12 mice in each group. Spinal cord injury behavior (BBB)
scoring method was used to assess the motor function of the hind limbs of the SCI mice; water content
method was used to detect the spinal cord edema of the SCI mice; real-time fluorscence quantitative PCR
(RT-qPCR) method was used to detect the expression levels of pro-inflammatory cytokines
cyclooxygenase-2 (COX-2) , interleukin-13 (IL-1B) , and tumor necrosis factor-a (TNF-«) mRNA of the
mice in various groups; ELISA method was used to detect the levels of inflammatory factors in serum of the
mice in various groups; HE staining was used to observe the pathomorphology of spinal cord tissue of the
mice in various groups; immunofluorescence was used to detect the activation of microglia in spinal cord
tissue of the mice in various groups; Western blotting method was used to detect the expression levels of
related proteins in spinal cord tissue of the mice in various groups. Results: The BBB score analysis results
showed that compared with sham operation group, the score of the mice in SCI group was decreased to 0;
compared with SCI group, the BBB scores of the mice in SCI+low dose of RUB group and SCI+ high
dose of RUB group were gradually increased. The spinal cord tissue water content detection results
showed that compared with sham operation group, the water content in spinal cord tissue of the mice in
SCI group was significantly increased (P<C0.01) ; compared with SCI group, the water contents in spinal
cord tissue of the mice in SCI+ low dose of RUB group and SCI+ high dose of RUB group were
significantly decreased (P<C0.01). The RT-qPCR results showed that compared with sham operation
group, the expression levels of COX-2, IL-18, and TNF-a mRNA in spinal cord tissue of the mice in SCI
group were significantly increased (P<C0.001). Compared with SCI group, the expression levels of
COX-2,1LL-1, and TNF-a mRNA in spinal cord tissue of the mice in SCI+ low dose of RUB group and
SCI+ high dose of RUB group were significantly decreased (P<Z0.001). The ELISA results showed that
compared with sham operation group, the levels of IL-18 (P<C0.01) and TNF-a (P<C0.001) in serum of
the mice in SCI group were increased; compared with SCI group, the levels of IL.-13 and TNF-« in spinal
cord tissue of the mice in SCI+ low dose of RUB group and SCI+ high dose of RUB group were
decreased (P<C0.001). The Western blotting results showed that compared with sham operation group,
the expression levels of nuclear factor kappa B (NF-kB) inhibitor protein-a (IkB-«), phosphorylated IkB-a
(p-IkB-a) , phosphorylated p65 (p-p65), p65, phosphorylated p38 (p-p38), phosphorylated extracellular
regulated protein kinase (p-ERK), and phosphorylated c-Jun N-terminal kinase (p-JNK) proteins in spinal
cord tissue of the mice in SCI group were significantly increased (P<C0. 05 or P<C0.001) ; compared with
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SCI group, the expression levels of IkB-a, p-IkB-a, p-p65, p65, p-p38, p-ERK, and p-JNK proteins in
spinal cord tissue of the mice in SCI+ low dose of RUB group and SCI+ high dose of RUB group were
significantly decreased (P<C0.001). The HE staining results showed that compared with sham operation
group, the spinal cord tissue of the mice in SCI group had loose organization with the formation of
vacuoles, and a large necrotic cavity was present in the center of the spinal cord ; compared with SCI group,
the central necrotic cavity area of the mice in SCI+ low dose of RUB group and SCI+ high dose of RUB
group was significantly decreased (P<C0.05). The immunofluorescence results showed that compared with
sham operation group, the number of positive microglia cells in spinal cord tissue of the mice in SCI group
was significantly increased (P<Z0.001) ; compared with SCI group, the numbers of positive microglia
cells in spinal cord tissue of the mice in SCI+ low dose of RUB group and SCI-+ high dose of RUB group
were significantly decreased (P<C0.001). Conclusion: Rubusoside can improve the motor function
impairment in the SCI mice, mitigate the neuroinflammation in spinal cord tissue, and inhibit the activation
of microglia. The mechanism may be related to the downregulation of expression of proteins associated with
the NF-kB and mitogen-activated protein kinase (MAPK) signaling pathways in spinal cord tissue.

KEYWORDS Rubusoside; Spinal cord injury; Neuroinflammation; Nuclear factor kappa-B; Mitogen-

activated protein kinase

HFEEH A (spinal cord injury, SCI) A § (A
AL AR 2 T RERE AT T, 20 90%0 9 SCI R 1
I 8 L 28 U e e . R Ol SCTHR 1 i & ]
%, JFH SCILEHRHEZEHEWHE T R
B B, SCTAL 43y J5UR M SCTAIZE & 1 SCT
Ji M SCUZ BRI . AR Al iy, M4k & P SCIH
J & M SCTH 3 iy FE itk - % Ji Lo 3L i AR 40 435 It
RESY . M AR L ICIRAE DA RCH At AT 395 04 4 i 21
2UEifG . BREE Y WOR 4k R I B B R G
BIYARIT I, AT DLE o St A 2 R IR T DA kA
gk — LI, fRHFiESTREE . B H Mk,
W TG AT A0 I PR IR I SR I BE 8 203 SCT 51 R i K
WIThRe s . I, MERAEMITIEMEY
B IR 9T SCI A B 98 8 40 . B M B i
(rubusoside, RUB) & M # i B} B ) 7 J& 7 &
PEIBCH R 1 — B R AR AR B AT R A, BAFE W
G HME . B 1980 Az W sk R B LK, TR
VFZ AR5 N 5L O R T g e Y o AL
FI2A 5 R 55 5 TR 4 AT, WA RUB 78 Bt S A6 A
W DR B 36 BI6 97 O Tl B A B T Ak . RUB AT LA
IEH AR IR B E S a A AR e Y, el R
0 1 A A 40 B PR B R, A0 A i SR s A
F « (tumor necrosis factor-a, TNF-o) . H Zi 4
# 6 (interleukin-6, TL-6) FI &A% 40 g ¥4 fb & A 1
(monocytechemotacticprotein-1, MCP-1), [d] i 4%
SERRBRR M=, DAKG IR 0 S AR L R
i, RUB XS SCI it 22 G 47 4 F 1 R DL AR G H1E -

AT L E KR /NE T 259 RUB IR TT SCL/N
L, WS SCIVIN BRI 28 80 BONE . /)N J5T 240 i 375 Ak
4 K+ kB (nuclear factor-kappa B, NF-kB) K&
2 L FE G AL T H B (mitogen-activated protein
kinase, MAPK) il % & H 1Y Rk, LY
SCTHY Bz i A1 25 Wy F 2z Fi A3 2L

1 HBEH®

1.1 SRHH EZ2RXNANE 48 H SR HElE
SPF 2% . B /N B A 3L 1 K AR A R B A A R 2
A, S A VFATIE S . SCXK (AL) 2022-0001;5
fEER (24°CE2°C) AAHXNEE (50%4+10%)
AT, KRR FRTE R A 7, 12h
A MR REIE, JF A h R AIROK . RUB K
B b LEAEYR A RA R, SER SO0 E &
PCR (real-time fluorescence quantitative PCR, RT-
qPCR) Wl &l A REFEAEY THRARAF, N
% B-actin $L M FI Anti-rabbit IgG I H 3%
Proteintech 2 ®, NF-kB il i T o« (NF-kB
inhibitor protein-a, IkB-a) HL{& . # 1k IkB-«
(p-1kB-o) itk . ®if2 1k p65 (phosphorylated p65,
p-p65) P AR A B T 45 Sk B A 4> F 1 (ionized
calcium-binding adapter molecule-1, Iba-1) T 1K
H 3¢ [# Cell Signaling Technology 2~ &l , %R fk p38
(phosphorylated p38, p-p38) HUiAk . B2 1k 40 i s
WO OE A B
regulated protein kinase, p-ERK) ¥t & Fl # iz 1t
c-Jun & A ORI W B

(phosphorylated extracellular

( phosphorylated c-Jun
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N-terminal kinase, p-JNK) #t & g H & [ BD
Bioscience A &, /P TNF-a fl IL-18 ELISA & 5l
WA EINGEF A AEYHARAR A A, ECLAL
KGR & A 3¢ [ Thermo Fisher 2w 5 A7 5§V
A HL (#%5 . LEICA RM2255, b5 6 5 1 A
m), AT (% Nano Vue Plus, 3£
E GE AR, ZOtRfs (B5. X-70, HA
Olympus 2~ ®), Z I fe & u B 45 X (5.
Infinite F500, B F] TECAN AR ), I 5 H ik

(B15 . 1658004, 2% [H Bio-Rad 2 A ), # WAL
(M5 . Power Blotter, Z[E Thermo Fisher 2\ #] ),

e i 5 B AR & 48 (3¢ [# Alpha Innotech A #] ),
RT-qPCRAY (#-*5: QuantStudio3, 3 [E Thermo
Fisher A d]) o

1.2 DMASCIRAWGHE o5 BaRkLE RH
SR Allen” s 3 M il & /N SCTRBE RS, i s v
KA (1.5ml-kg™ ") MEE/NR, AN
FRFNHEBEMRA, AW B RN, FiETAR,
et FH T T PR T R 4 BB ) S T R B A 2
i FIRBHE T RR I ERE RN ERE30s, 1Ll
AT DL/IN B B B R AR Bl . BN Bl 4 . 2B
3 RS BEAT 0 R A S O D O TRIUR I 5 5 Dy ok
Bl e, ARG TR SR, M H % & TR
BE B 36 H AR T /N B 43y SCTZH . SCTH ik
it RUB 41 F0 SCIH & il i RUB 4, #4112 2,
SEC12 HUNRAL R R TOG 86, A X4 56 vk 47k
W, ERBFARA ., BRI G SCIHKH # RUB
2 M SCI+ &5 7 £ RUB 4 76 SCI/N R B 45 7
30 f1 90 mg-kg™ RUB, WF & H 2%k, HZEH
14K,

1.3 ¥ 8 3 4 47 4 F (Basso-Beattie-Breanahan,
BBB) 4% L2m ) RiEzsh 4 KR BBB
VEA BRI 25 20 /N B 32 Zh I SIS L, DA 7 DA
w1 1 2 )5 W52 sh D) e ik 52 N 25 A8k (BF 4
&, BB UREIR R AE) o 43 T RER 43 )5 B0 2
%1, 3. 5. 7TH 14 R#EATBBBIFAr, PFriE N
0~214%,

1.4 B AEMARSKEMNE K
GARBE R TEESE AR TR
0% TOFHE, DL TO B &8 b0, Wb T
HAK0.5cm, BTHETFRERIOEE,; KHHE
PUURA 70 CHIPER , BB A B 2~3d (%%
37°C) JEH TR, W TE, B85 K

w= (BHE—THE) /fEX100%,

1.5 RT-qPCR#k#q &4 L AM A8 P R A
B 2 (cyclooxygenase 2, COX-2) . & @ & A~ % 1P
(interleukin-18, IL-1B) #= A J& 3% %2 B F o (tumor
necrosis factor, TNF-a) mRNA & & K F IWEHK
/N BUA RE 2 2L, A B A1 2 b A2 R 4 M I
COX-2, IL-1B8 il TNF-a mRNA Fik/KF, FJH
RNA $2 Bt 5 & 42 B4 Mo & RNA Jf 3 7% 5%
cDNA fE R KRBT . L SYBR Green /F 0 A5 0 5
S, MR NARRIMAMIN P Y (R, K
M 27 RS 4N R B b COX-2, TL-1
I TNF-a mRNA KK ¥,

1 319F5)
Tab.1 Primer sequences
Name Primer sequence
IL-18 5-CTTCAGGCAGGCAGTATC-3'

5-CAGCAGGTTATCATCATCATC-3'

TNF -« 5-GTGGAACTGGCAGAAGAG-3'
5-TAGACAGAAGAGCGTGGT-3'

COX-2 5-GAACTGTAGCACAGCACAGGAAAT-3'
5-CGTACCGGATGAGCTGTGAAT-3'

B-actin 5-AACAGTCCGCCTAGAAGCAC-3'

5-CGTTGACATTAAAGACC-3'

1.6 ELISA&:# @ &4 & ok + TNF-o =
IL-1B8 R+ K45 41 /h RER BRI, 3 000 remin™
B0 10 min B2 B W, 46 AR R DU RE A 4
LR 1) AN oK S T U [ % S | o I o
15 min PIAE 450 nm A AGI # LIWOE R (A) B, £
il Ar o it 2, F 5 AR AR S P TNF-o F1 IL-18
K-

1.7 HEZ e M S B A A H AR BEH S
A WHESHANRHERHAL, #iTHE M,
A% 22 B W [ S AT K, A A S T RTR
2~3mm#EZY F, YRIJEE6 pm, AT HE 3
o 6 WOEE T WS RE A1 U S A5 JF
.

1.8 SExLEamESH ) ZEBAL P Iba-1%
kR RE  WESA/NRUEREAL, JFT%
oY tn 400 2R WP EEEE J5 AT K, A AL
Ja PRI R 2~3 mm#EZY) fr, YRTEES um, H
FTHEYe . 1% BSA % FEH 1 h, Iba-1
—3t (1:500), 4°C, =H (1:300), %k
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% F 90 min, DAPIZ ji& #E 5 10~15 min, A [A] K
FE & AT PBS 22 mhBUE UE 3K . B e AR
PR AR F Gt WL 5E /N e ot 240 M3 A1 L, 1
Image JEAPF AT D60 EE 5317

1.9 Western blotting &R &4/ A A M AR P
NF-kB# MAPK @ % 48 X & & & KR-F i/l &
EAERPOH S A B E A, BCALSE
THEAWEE &, A 1XSDS-PAGE loading
buffer, 95 CH# 5 min i & (4 A ¥E, #4218 80 pg &K
F ke 347 SDS-PAGE 3k, . 1 5%
JRAE Wk =R E A1 h, —PWFLCHER, 5
FHEME 1 h)E, HITECL . R Image J 5
453 By 454 K BB I 11 5 p-IkB-a. 1kB-a. p-p65.
p65. p-p38. p-ERKI il p-INK & 1 1 % ik K F .
PR WAl PBST 3 W F6 R, HLRR B L 41
p-IkB-a (1:1000)., IkB-a (1: 1000). p-p65
(1:1000), p65 (1:1000), p-p38 (1:5000) .
p-ERK1 (1: 1000) . p-JNK (1: 250) ., B-actin
(1:2000) A4 (1:5000),

1.10 %t %44 RH Graphpad Prism 9. 0481}
WA TG . A /N RE R 215 K,
%N BUH BE 4 21 COX-2, TL-1B Al TNF-«
mRNA FRIKKF, £ 4 /N R 5 TNF-ao fIL-18
K-, 25 AL/ U B 420 Tha-1 28 11 2 6 38 B
AU/ REBEH LT IkB-o, p-IkB-a. p65. p-p65.
p-p38. p-ERK Fl p-INK & H F£ L K75 & ES
GrAE, Plats FTom . £ 4L IRIREAS 35 B b AR R
P 7 224001, 410 B HL AR I LSD-2 A& 56 . A
P<<0.05 A EFAGI¥E L.

2 7 B

2.1 &40 BBB#4 TFEARGREIZ, %1, 3.
5. 7THN 14 KA HIXHERF AR . SCI4l . SCI+HALH
# RUB 41 fl SCIH & /& RUB 41/ i 17 BBB ¥
5%, SCI4/NEUBBBPF4r B3I 04y, ARJE5H 1 KIF
A, SCIH+H{E ] # RUB 41 1 SCI+ & 7% & RUB 41
/N BBB 43 I If = T SCLAL, I HL B 45 1) 1]
MIHER , X AR ORI E (F1).

2.2 2ALRAHALSRE SHRTFARALE,
SCI4L/INFUE B 20 20 SR K Bb i e 4 23 2R e
Wi, RIGH 7K, SCIL /U #6220 & K &2
BETM®FEARHA (P<0.01), i SCI+ K 7] &
RUB 4] fil SCI+ & 7 £ RUB 4/ Bl B B4 21 %
KA SCTAH W B FEL (P<<0.01) (K2),

—@— Sham operation group

- SCI group

—o— SCl+low dose of RUB group

=&~ SCl+high dose of RUB group
r—r———0—0—0

25 1

20

BBB score( point)

Time(t/d)

EH1l &4/ EBBBS

Fig. 1 BBB scores of mice in various groups
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1.0 &
T
0.8 I
=
B 0.6
=]
3
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5 0.4
=
0.2t
0
1 2 3 4

1: Sham operation group; 2: SCI group; 3: SCI+low dose of
RUB group; 4: SCI+high dose of RUB group. P<<0.01 ws
sham operation group;”P<C0.01 vs SCI group.

Bz ZAPREWARGTKE

Fig. 2 Water contents of spinal cord of mice in

various groups

2.3 &4 KHFHALF COX-2.1L-18F TNF-«a
mRNA R ZXRKF  HEFARALK, SCIH/NEE
BEZH 2 COX-2, IL-18 A1 TNF-a mRNA FikKF
W (P<<0.001); 5 SCI4 b4, SCI+1K
it RUB 41 il SCI+ 5 7 i RUB 20 /)y B 6 2 218
1 COX-2, IL-18 1 TNF-a mRNA 2 ik 7K - W] i %
it (P<<0.001) (F&3).

2.4 KWK bFEE TNF-afIL-13KF 5K
FARA W, SCIAH /N M FH IL-13 (P<<0.01)
M TNF-a (P<<0.001) /K¥FH@m; 5 SCI4 i,
SCIH i # # RUB 41 Al SCI+ 5 7 & RUB 44 /) il
i3 o IL-18 (P<<0.01) A1 TNF-o (P<20.001)
KRR (E4),



W gE, S FERR A T BRI /N BUIZ B3 A IR R I 2 40 A I A3V ) R L AL R 331

<

<

A

% 8 A E 5
5 * g
x4 T4
S =
< 3 s 3
— o
[3) >
& 2 2
g 8
71 2 1
g )
(=%
g 0l 4 0

1 2 3 4

A

< A
A A

A %3 *

3

s

£ 2

3

°

8

ql

1]

%

g

g0

2 3 4 1 2 3 4

B C

1:Sham operation group;2:SCI group;3:SCI-+low dose of RUB group;4:SCI+high dose of RUB operation group.”P<<0.001 wvs sham

operation group;”P<C0.01 vs SCI group.

B3 K4/ EBEASRS COX-2,IL-18 Ml TNF-a mRNA FEikkF
Fig. 3 Expression levels of COX-2, IL-18, and TNF-a mRNA in spinal cord tissue of mice in various groups
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1:Sham operation group;2:SCI group;3:SCI+low dose of RUB
group;4:SCI+high dose of RUB group.”P<<0.01, "P<C0.001 vs
sham operation group;”P<C0.01,“P<0.001 vs SCI group.
B4 &H/NRIES IL-18(A) I TNF-a(B)KF
Fig. 4 Levels of IL-18 and TNF-« in serum of mice

in various groups

2.5 HSALEAFHMEARKRERLEZEAAL HEFEA
LR, SCIAL/IN BUA B8 41 20 H 3B & 1 IR FE X
HEMBL, A REREMERE; 5SCI4l
B, SCI+ K5 & RUB 40 Ml SCI+ & & RUB 41
/N BB B 2 SVB BE SR B0 IX S0 /N, 48 T 41 AR IR 1
MAFEIE (K5),

2.6 ZHEI)EAHABERPIba-1FEORAEEBE 5
e AR A, SCITH /N RAA #E4 2L Iba-1 85
¢GRI W R (P<<0.001); 5 SCI4 %,
SCIH+ i 7 & RUB 4 fl SCI+ = 7 & RUB 4 /) il
T A 4 20 Tha-1 8 1 92 6 58 B B B FR AR (P<<
0.001) (EI6H7),

2.7 B4 EHFHMAR P IkB-a. p-IkB-a. p65.
p-p65.p-p38.p-ERK e p-INK & & £ A K F L
FARA B, SCIA /N BEH LT p-IkB-o« (P<
0.05) Hlp-p65 (P<<0.001) #& 1 £ EAKFETE,
5 SCIH H#, SCIH 7] RUB 4l SCI+ & 7
it RUB 41/ BRUE 8 41 200 p-IkB-o (P<<0.05) Fl
p-p65 (P<C0.001) & HEIKKFFEM; SERFA
g, SCIA/NREREH L p-p38 (P<C0.001) .,
p-ERK (P<C0.001) F1p-INK (P<<0.001) #HH%*
KAKETHRE ;5 SCI4lthdg, SCI+ K7 & RUB 41
Al SCI+ & 7 & RUB 4 /) A 86 41 20 p-p3s
(P<<0.001) . p-ERK (P<C0.05 # P<C0.001)
M p-JNK (P<C0.001) 2 1 % ik K F B K
(EI8F19),

30 i
SCLJm # 2 Ty fiE i B8 IR, 1 22 ) REXE LA A

KM, FEVIN TR 2 RGP A ) AR
AR AL, e AL 0 SRR Y R E S 2%
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Fig. 5 Pathomorphology of spinal cord tissue of mice in various groups observed by HE staining

DAPI Iba-1 Merge

Sham operation ---

) ---
SCItlow dose of RUB ---
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Red:Iba-1 protein.
B 6 K4/ Iba-1EAKILIRE(Bar=>50 pm)

Fig.6 Fluorescence intensity of Iba-1 protein in mice in various groups(Bar=50 pm)
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Fig. 8 Electrophoregram of expressions of IkB-a,
p-IkB-a, p65, p-p65, p-p38, p-ERK, and p-JNK proteins

in spinal cord tissue of mice in various groups
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1:Sham operation group;2:SCI group;3:SCI-+low dose of RUB group;4:SCI-+high dose of RUB group.” P<<0.05, “P<0.001 ws sham

operation group;” P<C0.05,“*P<20.001 vs SCI group.
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Fig. 9 Expression levels of p-IkB-a(A), p-p65(B), p-p38(C), p-ERK(D), and p-JNK(E) proteins in spinal cord tissue of

mice in various groups
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