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FHEE 1 BT EE Racl/INK BEEEE AR5 EZahThsE
fEHS

kR BRI MR, FaMl, FAwml, mEHL, g3 Kk LY
1 T MR R SEE R S 2 R g A R SR, TR T 510000

2. JOINREZ R SRR b KA R, TR T 510000

3. MRS KRR, T4 T/ 510000

1 E: BRY RAEAMZMR MG (brachial plexus rootavulsion, BPA) FAE A R AL AN LA (hydrogen peroxide,
H202) 551/ RIS s i 4 e 4 R NSC-34 W& ufiitiad, PRiFH20 1a Xt BPA (IR TEFH R EAERNLE]. ik ¥
60 H SD KEBENL ABFARA, BAHAASFSE HaK. S77E (10, 30 mg/kg) 4, 4l 15 N SRS 8 A,
BEEELE Terzis fPEiAL: (Terzis grooming test, TGT) TPhZshThAEMK B Bk SRR E B, T AR ZEAR A
(hematoxylin-eosin, HE) ¥t AL LA K Fh M40 Yo b MG BERT M IS s e fais ;s R 9O & 474
B UL RZ AR JEA 2,k #5751 (choline acetyltransferase, ChAT) 51442814 200 (neurofilament200, NF200) %% 5 e
PRAGH R AR e ik B HE AT A B TS 45 6187 1 (fonized calcium-binding adapter molecule 1, Ibal). KJFi4F
IR E (glial fibrillary acidic protein, GFAP) K& il —% A &8 (neuronal nitric oxide synthase, nNOS) HJFRik;
T ARG B H N — % (malondialdehyde, MDA) 7K KA ALY Bl (superoxide dismutase, SOD) JiffE; Western
blotting #5155 & 8 Ras FHH0 C3 A& HRJEM 1 (Ras-related C3 botulinum toxin substrate 1, Racl). 44> Z4 ¥t
1 42 (cell division control protein 42, Cdc42)+ c-Jun 22Kl (c-Jun N-terminal kinase, JNK) A c-Jun R [HZRIE. K4b
SEIO T BT HRAL . BB . PFSIR 1A 4UR0 Racl #0572, DL 400 pmol/L H202 5 5 NSC-34 Al i3, 4T PS5 1a
ZHE NSC 23766 T-T)5, KA CCK-8 iEtTMANALg /7, ME MDA, Ji5PE% (reactive oxygen species, ROS) K SOD i,
Western blotting 45l Racl/INK @A S HRE. AR AJ5 | FBERA KRR TGT /18 0, $RREIE T S5
BA R, IS Ua AT 8RS TGT #F5 (P<<0.05. 0.01), EsbiiZ A KF (P<0.01), $RFHEHME AR
(P<0.01), BEENNZES (P<0.05. 0.01), FHPEE Ibal & GFAP £ik (P<<0.05. 0.01). R, FF&E la HEEEA
MRS, #PN nNOS FAMHE S A TR B E S (P<0.05. 0.01), MDA K T-B&E R (P<<0.001), SOD iR &
Frim (P<0.01), JF&E3E L Racl. Cded2. JNK K c-Jun FEHFIE (P<0.01. 0.001). Ascierd, FHEE I ] 537w
Ho02 B IS 71 (P<<0.01), 3Jn SOD % (P<<0.01), P& MDA F1 ROS /K°F- (P<<0.01), 3 Lif Racl. Cdc42.
INK & c-Jun E[FIFRIZE (P<0.05. 0.01. 0.001); MiAHH Racl #Mil5F NSC 23766 W v #5038 55 P+ S0 Ta I ER3 RUM
(P<<0.01. 0.001). £5i& FHZ:HH 1A W BEIE T BGE Racl/INK {5 5@k, AR R AP E 4 RE P, (RIS & Itlf
WS EA, MMEE BPA KRIZshIREmR S .
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Abstract: Objective To investigate the therapeutic effect and mechanism of tanshinone I1a on motor function recovery after brachial
plexus root avulsion (BPA) using a rat brachial plexus root avulsion (BPA)-replantation model and an hydrogen peroxide (H202)-
induced oxidative damage model in NSC-34 cells. Methods A total of 60 SD rats were randomly divided into sham group, model
group, tanshinone IIa low- and high-dose (10, 30 mg/kg) groups, with 15 rats in each group. After modeling, continuous administration
was performed for eight weeks. Motor function recovery was evaluated using Terzis grooming test (TGT). The biceps brachii muscle
was weighed and processed for hematoxylin-eosin (HE) staining to assess morphological changes. Motor neuron survival in the spinal
cord was determined by neutral red staining. Axonal regeneration was assessed by Fluoro-Gold retrograde labeling and
immunofluorescence staining for choline acetyltransferase (ChAT) and neurofilament 200 (NF200) in the musculocutaneous nerve.
Immunofluorescence was performed to detect ionized calcium-binding adapter molecule 1 (Ibal), glial fibrillary acidic protein (GFAP)
and neuronal nitric oxide synthase (nNOS) expressions. Level of malondialdehyde (MDA) and activity of superoxide dismutase in the
injured spinal cord were measured. The protein expressions of Ras-related C3 botulinum toxin substrate 1 (Racl), cell division control
protein 42 (Cdc42), c-Jun N-terminal kinase (JNK) and c-Jun in the injured spinal cord were detected by Western blotting. In vitro, control
group, model group, tanshinone Ila group and Racl inhibitor group were established. NSC-34 cells were induced with 400 pmol/L H202
to cause oxidative damage. After intervention with tanshinone IIa or NSC 23766, cell viability was assessed using CCK-8 assay. Levels of
MDA, reactive oxygen species (ROS) and activity of SOD were measured, and the expressions of Racl/JNK pathway-related proteins was
analyzed by Western blotting. Results The BPA model was successfully established as evidenced by consistently 0 TGT scores in model
group at 1 week post-surgery. Compared with model group, tanshinone Ila significantly improved the TGT scores (P < 0.05, 0.01),
enhanced axonal regeneration (P < 0.01), increased motor neuron count (P < 0.01), mitigated muscle atrophy (P < 0.05, 0.01), and reduced
the expressions of Ibal and GFAP (P < 0.05, 0.01). Meanwhile, tanshinone I1a improved oxidative stress damage, including decreased
nNOS positive motor neurons (P < 0.05, 0.01), reduced MDA level (P < 0.001), elevated SOD activity (P < 0.01), while up-regulating
Racl, Cdc42, INK and c-Jun expressions in spinal cord tissue (P <0.01, 0.001). In vitro, tanshinone I1a significantly increased viability of
H202-injured NSC-34 cells (P < 0.01), elevated SOD activity (P < 0.01), decreased MDA and ROS levels (P < 0.01), up-regulated Racl,
Cdc42, INK and c-Jun protein expressions (P < 0.05, 0.01, 0.001). Notably, these protective effects of tanshinone Ila were partially
attenuated by co-administration of Racl inhibitor NSC 23766 (P < 0.05, 0.01). Conclusion Tanshinone IIa promotes motor function
recovery following brachial plexus root avulsion by activating Racl/JNK signaling pathway, which attenuates oxidative stress and
neuroinflammation, thereby enhancing motor neuron survival and axonal regeneration.
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— R R R FIZ B D) Re K E O, BT T I
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TS tAt, AT Rk At i i P A 02, ek, T
HERAFI S 1 8T R A B H IS S i 4
(glutathione peroxidase 4, GPX4) /B4 A &
B EE KAt 4 (acyl-CoA synthetase long chain
family, ACSL4) JEBRANHITRILT:, DIt aHE
P 5 I DhRE IR B U3, B FHSE 1A fEAHEE RS
SR E I O ZIEsE, SR HE XS BPA
FARYEH AL EARNLE] B AT AR KRG 0E .

Ras #HXM) C3 WEZREY 1 (ras-related C3
botulinum toxin substrate I, Racl) /c-Jun 23 R b
B (c-Jun N-terminal kinase, JNK) I8 E# S HA
7 BA B REEMER . WK, Racl /5@
HOE W WASP FIRYED 2 & (WASP-family
verprolin-homologous protein, WAVE) KLE)E A
MHREAEEY), HEMENIER SCRVISIEA,
AT AR L) 8 A B SR B BN A R ZH U i R
[FI PGS p21 ORI (p21-activated kinase,
PAK), 5|k LIM 3§ (LIM domain kinase, LIMK)
X122 R A, dE— AR e Bl 2245
K, S AR AT 5% A I S AR 22 Dy e Pk A -1
INK/c-Jun {5 538 #% A& /- 41 20 4H it o 7 45345 5 7
AR SR T IR 2 — o i AL INK 4
%, IR L S AT c-Jun, {3 FLI Rl sy 1
AW E -1 (activating protein-1, AP-1). 1%
REW—TITHEFRETERRIE, Z25M&00H
TR A — ] BiR A E R T A A
B AR AR A I R R, 31T R A 2 3k ey 5%
FAEMERUITE, B RIR, Racl A8 IS 0E
INK/c-Jun {55, V40005 28 F Ay S R A
K, MRt s AR, X — B ELE AT
RZ R BT TR PR AL | B D B

AW TSR BPA-FRAE K AR A K A4 4
LE A (hydrogen peroxide, H,02) %55 /NRIZ 3]
I TCAH I R NSC-34 & iy, BERN
FHZ s X BPA (13677 1F R R S E AL, LY
FEARIEST BPA ST 1) LR A BB AR .

1 #8
1.1 EhH)

60 A SPF Z¢MEME SD KB, 1AFiE 180~220 g,
6~8 AW, WH MBS EMRHCARA R, Sk
B PV ATIES SCXK () 2023-0059. 347
FET MR EZRZF s G, SERR S8
YFAJIES SYXK (¥) 2023-0342, JEFEIFE4EE 120

TREBATIH/ME N, EE 21~23 C, MXEE
60%~70%, HY)H MUK, EHHE Ik, 3)
VISEIRZE ] N HR B 25 K B WAe B S 5y sttt (Gt
#ES 20220315003 ).
1.2 4HAd

NSC-34 4iffl ({it5 ZKCC-X1846) MgH b5
RN ARG IR A A
1.3 AHm5R

FFS I UaACH 5 $0=95%, it5 $31459-10g)
W E R AR A R A F] 30% H0, (S
20241202-09) W E T M4 s Racl il 7]
NSC 23766 (G &4 $1=99%, #t5 HY-15723A) I
H 32 [E MedChemExpress A f); K&kl (fits
Fluoro-Gold) 4 H & [& Fluorochrome A &]; & 45
255 IERC 5 T 1 (ionized calcium-binding adapter
molecule 1, Ibal) Hifk (iS5 019-19741) WHH
RAFEY AT LM —E RSB (neuronal
nitric oxide synthase, nNOS) Hifk (L5 61-7000)
M EZEE Thermo AW MBI 4EIRMEERE (glial
fibrillary acidic protein, GFAP) itk (#t5 G6171).
2L 2285 200 (neurofilament 200, NF200) $ifA
(fit 5 N4142) . H B & Bt %% #% B ( choline
acetyltransferase, ChAT) Hiff (5 AB144P) 1y
HEE Sigma AW ZARFE-FL (hematoxylin-
eosin, HE) Jefifl& (iS5 DH0020) W H b
TP AF]; Racl Bk (k5 WL02851). 4
A 42 (cell division control protein 42,
Cde42) Pifk (b5 WLO1165). INK Pifk (Jits
WL01295)+ c-Jun Fiifk (b5 WL02863) I H L H
FREVBH AR A ; p-tubulin itk (L5
GB15200-100) % 5 I FE4E /R VIR R A7) 5
RAZE I3 (S 164210-50) T8 [ 30018 84 dr k)
BARA T 5373 (LS 6125216004 H 25 [ Gibeo
AF LA GItS MB4613-1). CCK-8 1k
& Uis MA0218-3) Il H RKIEE A ARA R
Aw]; BCA HEWERNNAA G (5 P0010S).
N % (malondialdehyde, MDA) & illlial7) & (it
5 S01318) S AP AL 1 (superoxide dismutase s
SOD) AR F & (S5 S0101S). I A
(reactive oxygen species, ROS) HilliAf)& (L5
S0033S) M H FilgE = RAEMHARFRAF .
1.4 Y5

CM1860 BUUKiH I L. RM2245 HUF i A3



=938 . F8 B 202628 $£57% B3H  Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 3

M. DMI8 B3| B ¢ 6 Biss (F5[E Leica A F]);

BX53 i G RE RS (HA Olympus A #]);
ECLIPSE M5 & 7O R (HA Nikon A ] );

Powerpac Universal 18 F A8 FLUKACER DK R 48 (36
[E Bio-Rad A#]); 5200 BULE RSB (i
KAEENT]); 3131 RLAH B IR 47 (32 [H Thermo Fisher
Scientific A #]); BCM AU TAEG (TR 7R
ZR /3] Synergy NEO2 BY 2 45 A FLAR Al A% (55
Bio Tek A7)

2 Rk

21 RALE

211 WS K 60 X SD O KEEENLY
NBFARA, BRLAMSISE K, =57 E (10,
30 mg/kg) H, F4 15 H. T BPA FARJFH KR
THEIETHRS 2, S thd ig HNZ5Y), RTARA
M AH ig SFAARFAE 0.5% R W 5 2F 4 = 90
(carboxymethyl cellulose sodium, CMC-Na) &k,
1 x/d, HELLG28 A

2.1.2  BPA-FHE R BB R SL K Bl o o 2 1]
751 FJa, ip 3% 24 (60 mg/kg) WREF, ff
EMZ B E TAETAREG, RIX&RHEE. DARAM
PERNFARM, AFCHEE HE EAITL 3em 1E
Y E, DUE AR (T2 fEAERIE, B2
Iy B A S U ET BRI, DA< s B4 5] [l g AL
W, e R AREF . TR ITIVEMER 7] 4130 2 AR BT
HWA, SN C4-T2 MM, FHE BB 5]
DIERR C4-C8 HEMR, # s C5-CT #h&R. LLE Hil4H
BEHE R AR S BA 0 C5-C7 B MR RE AR, Hilt s
SERLRAH R Co BRMIARIG [al B AL, RN R D) BR
C5 il C7 s AR AR 1E A o R AL
PR R T RE, AT . REBREEE KR
WL B BRI, 455 K BRI R S a8 [ AR PR A R

2.1.3 Terzis FeiAIGA I K RiZzhIhae  AwT A&
AN S B JE [) — I B0 25 2H K BREAT Terzis M il
PPy, B8z 8 I HEAT IR R IR BB F iz 3)
THREBIMRIZ B L o A FH M8 7 KBRSk T F8 48 S8 74
3~5 mL 4K, 7SR RE AT EAR PSR E)
Ko BATILIRES FARNLICSR 5 min PR BRI
Jet I 25 B S AR BRI B MBS S i L B A
VeI PEArE: 0 7y, SHWIJC)E DhRE: 197,
JiE N T REFR 73 R AR R TORIE &R 2 J3, T
REER KRNI IS B8 3 7, B DIREER 71K
SAHATTCRIEIRES: 4 70, BN hREA o I mrI

ALRHRES; 5 4, JE I DhER K S AT AT IA B
oI

2.1.4 HE et il — S UUm Btk ik — sk
WL 4% % S W[ €  BLKALI K G, B =Sk
ShaE ET S BCE ST AR, 20 CUKARIER
EETRESTI AN A, BB 4 pm, HET
60 CHLFEME R 1h J5, W, BERE SR, 75
REGGEGE 10 min, 2KPES, BN 1%
LA 10s, KBEEHA GG 5 min, V)
TERRE ST oK, BE i E T RS, [
JE R R IR B, TR RS R

2,15 FOLEWATIMOEREA A F RIZIIM A I
HERRIEREE 8 ARG 3 d, S AHBEHLIER: 3 A K
BSOS A7 ] JIL 5 44 28 3 5 0 't 4 Gk DA bR 12 128 B
Zt. KR ip 3%/LELZH) (60 mgkg) MIF)E,
e KR, BRERIFEEA MM ME, (FAM
BB E NS 10 puL HIe Y T8 i S N
PP, FE AT AR e PR, 10 s DARG 4%
WANR, RGZE4EG KRR EFHEEE T
5 B 7O B NS

2.1.6 AT G G DU BE 2H 23 B B iR A T AT
WL ABEVKIEY A PBS Wik 3 IR, kAR
1) OCT. HET 1% A YE Yt 10 min, H
AKPEsE 3 K. BE TR K G, E T RS
3~5min #ATIEH, BEEAPHENRE F, T2
BT U,

2.1.7  RIEDOGGL RN HE Ibal . GFAP. nNOS
FIYLEZ A2 NF200. ChAT £ik 4 H% OCT fui
&, BT UKEVI RO A, WD) R 6 pm.
BRELHAY) P ERE 20 pm, PBS ERER 3 RG5>
SN Ibal (1110000, GFAP (1 :1000). nNOS
(1:1000). ChAT (1 :800). NF200 (1 :1000)
—hi, T 16 CRBARLEIEE: KH, PBS ¥k 3
Ua > NN 488 (11 1000) BE 555 (1@
1000) s —9t, T =EBEIKEOLIFE 2h; PBS ¥t
w3 W, R IHER PO KGRIE , EEE
T ABE WL FIHA

2.1.8 BREHLZIN MDA /KF5 SOD kil
ARJG 1 JHEL C5-C7 WEHBEHLR, IMAGEHLAR
fRBCAT UK L5, BEJSTE 4 "CL 12 000 r/min &5
O 10min Ji5, WO BIBWL R & Ul B A I
HHE4 2N MDA /K75 SOD &,

2.1.9 Western blotting 5l & #4121+ Racl .
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Cdc42.INK K c-Jun FJEEERIE  FEEHLA T IMA
EREY 1%K H RS (phenylmethanesulfonyl
fluoride, PMSF) ] RIPA Z4f, HHAT513K . HA
B0 JEM R B, @i BCA & AR &
ME AW, AN EREGE T, RFFFEm R AR
B, &JEi 100 CHi#A 10 min AN, BT
=20 CHEMF - R AFEMZ 12% T B FE B EN-2 14
Wl I Bk, #£ % PVDF i, TBST WLk,
I 5% i -9 F a1 1 h J5, TBST %k 3
7, 10 min/i%; 43I Racl. Cded2. INK /% c-
Jun —4i, 4 CREKWEILIR; XH, TBST ¥tk 3
2 10min/iR, IIAK R Z 41, ZHIRPERHE 1h,
TBST ¥k 3 s, MM ECL B, /KAt
FRMCABACGHAT 5

2.2 {RHhSELG

2.2.1 YHMulEIE NSC-34 45 10%06 4 3%
A 1%5E 5 R /AE KK DMEM K973, T 37 C.
5% CO, M4 s FRAH TP o5 7%, A AR K 5% B A 2
80%Zc AT B, HEATAARAREE, BN KR NSC-
34 AT 5 8505 .

2.2.2 CCK-8 VERLMANMLIE 7 BOS HA K
NSC-34 4iiffd, LA 1X10* AN/FLEERNT 96 FLIR,
fL 100 pL, AHHINSEE S 73 A AAS[FHR BE R HaO2
(100. 200. 300. 400. 500. 600 700. 800 pmol/L)
B SFSA Ta (0.1, 1.04 2.5, 5.04 10.0. 20.0. 50.0.
100.0 umol/L) b3 24 h, B E X RAIMAAE 2
YIREs IR %L . BFLINN 10 uL CCK-8 ¥k, k8%
7& 1 h, HZEAXILRAE 450 nm AW OB EE
(4) fH.

WEX IR, RS SE M (0.1, 1.04
2.5, 5.0~ 10.0~ 20.0~ 50.0~ 100.0 pmol/L) #H, #¥%
RIGHANZE 25410\ 400 pmol/L i) HoO, 4L FE 24 h,
YEZIHPERT 3 h I FIVREE R FHS Ta A B, XF
BAIAAS 250857785 . BfLIIA 10 pL CCK-
8 WK, ZRZEFE 1h, WIE A fH.

223 MGG WEXIRA. R,
S 1a A0 Racl #NHIFIZH . 0 BRI FEAtiES 77
F, BRI 400 pmol/L [ HoO 1535 24 h,
S Ta ZHHNN 20 pmol/L F+Z:0 114 % 400 pmol/L
1) HoO, £57% 24 h, Racl #IilFFI4LMA 20 pmol/L
FFBEH Tas 50 pmol/L NSC 23766 & 400 umol/L f{]
H0, #55% 24 h

224 4y MDA 7KF & SOD JEPEfRM  HL

XA NSC-34 41, LA 5X 105 ANFLEFT T
6 FLA, 4RMINEEE 5% “2.2.37 TR 5k T4 24
B59% 24 h 5, #%REGGRIECU B I e 40 P9 MDA
JKF K SOD itk
2.2.5 Iy ROS ZKFRRCI  HON 2028 K H
NSC-34 ZHff1, LA 1X10* ANALEEMT 96 fLAR, 4
MOMGBE f5 4% “2.2.37 WU RN ik T4 2. 595 24h
&, IR0 ER, 45T DCFH-DA #R411% & 58
BCJE BB 0t A R e e AT 4R
MR, REFLBENLIEE 3 NMLEF, A Image J AT
PEICHRE T o
2.2.6 Western blotting faill4f ffiiH Racl. Cdc42.
INK J c-Jun EARIE  BOGEE KT NSC-
34 4iiff, DL SX10°ANFLIEEMT 6 FLAR, 21 fulhae
JEt “2.237 WURNEATS Y. 38 24h0 )5, &
FREFREE, PBS BRI 2 Ik, WAFLIIA 200 uL RIPA
BRI, VK 2R 15 min, FHEJJUSCEARL, A
ZREIRIEH, 4 C. 12000 r/min > 15 min,
W b3 5 F BCA R STl e =, 15 18“2.1.97
T 5 A8 MU AH G B R IA
2.3 GtESR

i X £ £ox, KH SPSS26.0 B AFi#AT 4
B, Gk RHBRE T Z 5 (ANOVA), %
H K H Bonferroni fu%:. {# ] GraphPad Prism
8.3 B T4 A,
3 %
3.1 F50 11, Bi# BPA KR BIBIEsNIEEIRE

WK 1-A s, 1€ BPA ARG BRAKE &,
SFARAE, ARG 1 AR K20 A
SRR BRI B B R (P<0.01). fER)G
2~8 i, FHRKBMAFR RIS E 5T SRR,
FHSH T 75 S50 1] K R A5 2 0 B R
KB Terzis MR WA 1-B Fis, KRJg
1A, BERYH Je PES 0 1M 25 2454 Terzis e8P
0 53, PR EERK R AT IZ ) DRe e Ak
&%, AR IhE S A5 2 )G, SBFERAEE,
PR KB Terzis MPEIRIIF A E R (P<
0.01); SHAI LU, FHSEH A K miif 2 Terzis
Wi iR IG T E 228 4~8 B FHRE (P<0.05.
0.01). KEFFZH L BeA ZE i BPA KR AT IZ
e E . WK 1-C~E Fix, SERTEARALE,
PR ZH KRR s — S LI o = L 2 35 PRI (P<<0.011D,
HE JR Bt 25 R BRI 4 EAR TN, et 44
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A B
- Tk 6+ o REA
250 I Y
i R 54 W FB L
i = P}Z [ B ol
200 & 4 10 mg-kg
= 10mgkg™ 53  JEBE I,
Wj 150 = FFZ0 1a ;E 34 30 me-ke !
i 0mgkg! 2 eke
¥ 100 = 24
50 S 14
0 L 0
o 1 2 3 4 5 6 7 8 0
/A
C D
it FHEHEA 114 10 mg-kg™! FFSH 1, 30 mg-kg ™! 1.51
SRR B XM ARG b1 I R ] =3
' =8 0]
.’D‘_;' ‘E[&;i dk
= .
= 3% = =y 0.51
8 I_ﬁ ##
: B
TTTTTTTTTTTTTIITTOTIOOIOIOITIOT  Ceeeeer T 0 -
BFER BH 10 30
FFS W la/(mg-kg™)
%

Pett, (X400); SEFARMALLE: #P<0.01 ##P<0.001; SEBMHLE: *P<0.05

Zi 5 10 mg-kg™! FFZ 1A 30 mg-kg™!

ol
t

4>

N

A-KBARGEHEREEN (1=6): B-KBAJG Terzis MikIITS (n=6): C. D-HHMEX BN ZKVIRH L (n=3): E-JE=3Nl HE

*P<0.01 **P<0.001, B 2~6 .

A-postoperative weight changes in rats (n = 6); B-postoperative Terzis grooming test score of rats (n = 6); C, D-weight ratio of fresh biceps brachii on

injured side to that on control side (n = 3); E-biceps brachii observed by HE staining (x 400); P < 0.01 ##P < 0.001 vs sham group; "P < 0.05

0.01 P <0.001 vs model group, same as Figs. 2—6.

&1

*p<

S 1 R BPA KR ATRGETNINRERE (X £5)

Fig.1 Tanshinone I1s promotes motor functional recovery of forelimb in BPA rats (X = s)
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A, BN EWATHRCE BRI MIZZ 2 o s (X100, n=6); C. D-SMGMINLEZMZZES) s TR L] (X400, n=3).
A, B-number of motoneurons in anterior horn of spinal cord labeled by fluorogold (x 100, n = 6); C, D-ratio of motor neuron axons on musculocutaneous

nerve of injured side (x 400, n = 3).

2 S a2 BPA KR BEBEEEHHETHRBE (Xt 53)

Fig. 2 Tanshinone 11 promotes neuronal axonal regeneration in spinal cord of BPA rats (X = s)
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Fig.3 Tanshinone IIa promotes neuronal survival in spinal cord of BPA rats (x 100; Xts,n=3)
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= *% = *k
= 5 101
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Fig. 4 Tanshinone I1A improves glial cell level in spinal anterior horn of BPA rats (x 100; X+s,n=3)
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A. B-HHiiT /1 nNOS FAMEMZ0H0RE (X100, n=3); C. D-MDA /KFX SOD ifitt (n=3).
A, B-number of nNOS-positive neurons in anterior horn of spinal cord (x 100, n = 3); C, D-MDA level and SOD activity (n = 3).
5 FHSH A PR BPA KR ERERG ALK TE (X+5)

Fig.5 Tanshinone 11 reduces oxidative stress levels in spinal cord injury of BPA rats (X = s)
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Fig. 6 Tanshinone I1a activates spinal cord Racl/JNK pathway in BPArats (X +s,n=3)
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Racl/JNK 15 5 1@ % M K35 H A2 R 1EH
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A—C-cell viability detected by CCK-8 method; D-MDA level; E-SOD activity; F, G-ROS level (x 200); P <0.05 #P<0.01 ##P <0.001 vs control
group; "P<0.05 “P<0.01 P <0.001 vs model group; *P <0.05 &&P <0.05 vs tanshinone II, group, same as Fig. 8.

B 7 FSEE 0. H20:55 8 NSC-34 AR S HRIBKFE (X+s,n=3)

Fig. 7 Tanshinone IIa reduces level of oxidative stress in NSC-34 cells induced by H202 (X + s, n=3)
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Fig. 8 Tanshinone Il exerts neuroprotective effect by activating Rac1/JNK pathway to inhibit oxidative stress levels
(Xts,n=3)
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