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Effect of Danshen Injection on Expression of Oligodendrocyte Lineage

Transcription Factor-2 and OX-42 in Rats After Spinal Cord Injury

LIU Yang, GAO Yu-ting, MIAO Yu-chuan”
(Shanxi University of Chinese Medicine, Jinzhong 030619, China)

[ Abstract] Objective: To observe the effect of Danshen injection on expression of oligodendrocyte lineage
transcription factor-2 ( Olig-2) and OX-42 (‘markers of proliferation of oligodendrocyte and microglia) in rats after
spinal cord injury (SCI), in order to explore its mechanism of promoting spinal cord functional recovery. Method .
Fifty SPF SD rats were randomly divided into five groups (n =10), namely normal control group, model group,
Danshen injection treatment group, Danshen injection + rapamycin group and methylprednisolone sodium group. All
of the rats, except for normal control group, were included in the weight-drop SCI model by the Allens’
method. Then, normal saline (1 mL-kg '), Danshen injection (1 mL-kg™') and Danshen injection (1 mL-kg ",

containing rapamycin 3 mg-kg ') were intraperitoneally injected into model group, Danshen injection treatment
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group and Danshen injection + rapamycin group rats once a day, respectively, and methylprednisolone sodium
solution (30 g-L~") was injected into the methylprednisolone sodium group rats through tail vein at the dosage of
1 mL-kg ' once a day. The rats in normal control group were fed with routine foods, with no injection. The combine
behavioral score (CBS) of rats in all group were detected on 1, 3, 7, 14 d after SCI. All of these rats were put to
death on 14 d after SCI, and the expressions of Olig-2 and 0X-42 were detected with immunofluorescence staining
and Western blot technique. Result: Compared with the model group and the Danshen injection + rapamycin group,
CBS significantly declined in treatment group on 14 d after SCI (P <0.05) . Compared with the normal control
group, the expressions (including relative content and immunes histochemistry positive cells number) of Olig-2
declined, and 0X-42 elevated in model group (P <0.05) . Compared with the model group, the expressions of
Olig-2 elevated and OX-42 declined in Danshen injection treatment group and methylprednisolone sodium group
(P <0.05). Compared with the Danshen injection treatment group, the expressions of Olig-2 declined and 0X-42
elevated in Danshen injection + rapamycin group (P <0.05) . There was no statistically significant difference in
these indicators between Danshen injection treatment group and methylprednisolone sodium group. Conclusion :
Danshen injection could promote the recovery of nerve function after SCI by elevating the proliferation of OLS and
inhibiting the activation of microglia, and the mechanism may be related to the activity of the phosphatidyl inositol
3-kinase (PI3K) /Akt/mTOR signaling pathway.
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i3 F 58 & B, KB B 45t £ (spinal cord
injury, SCI) J5 45 5 P2 TE M WG IT , AT LA 2L
P JEAT RERH 22 DI RE R B2 [ 5 T v W iR TR VLB 3-38
il (PI3K) /25 FH ¥ B (Akt) /mTOR {55 % 538
WA G T, T H 2 5] A R R 2 R T 4 A Y
SRR I FZ-Y v I Ui R O o Al
(astrocyte, AS), /b % % 5 40 i ( oligodendrocytes,
OLS) /N2 5t 240 Jfd 55, Heb 35 2 1 230010 S JE Joit It
2F 4 4 85 3 (glial fibrillary acidic portein, GFAP) ,
/2 18 T 4 it &R 5% 5 ] F (oligodendrocyte lineage
transcription factor, Olig)-2 F1 T % %p 4K 52 {& ( OX-
42) 77 FEBNE AS A 5 0 AL Bk W, £
DL A R R 28 2R S8 N Y S R E IV
ET S ABPES /N T AT OLS 34 2 1 5 i) K
HALH H RS A EIE R A SO i WGP 20 5
O KB SCTJE i 2141 Olig-2 Al 0X-42 1) k28
A&, DLAR I H X OLS /)N e Jon 40 it 48 A= 19 52 i, ok
FF5 0 5 TG IR SCT f9IE I7 $2 44k S 6 4 4
1 ##
L1 R PSS (N TRl [ 25 i 5
751021303) ; Olig-2 PA 77 B B0 1K, OX-42 A 58 [ 31
K, B-WL 8 5 F1 (B-actin) B 3¢ [ T A& (3¢ [ Santa
Cruz 2~ &), #t 5 43 5 S sc-293163, sc-18862, sc-
1616) ; FHL RS O TOL —Ht, Fhi/D R @200 =
U, PU PO I B A ), RIPA (58 ) 20 29 40 ity b ik 24

fif W, BCA e B2 0 o a0 & (g s ), SE 40 /h
B = $t ( Bioswamp 23w, it 5 43 Jil & PAB160312,
PAB160016, PAB180018, PAB180006, PAB180007 ,
PAB160013) ; PVDF %% #% i | Ak 2% A& ot i 5] ( 38 =
o dl, #it 5 43 %l S IPVHO00010,
WBKLS0010 ) ; 5 1 %5 2 ( Absin /2 &, #f &
abhs810030a, 2ky PI3K/Akt/mTOR 15 5 4% 5 B 1Y §5
SeVERH W 7)) 5 7 5 H ik e e 3 B R B ( bE R
Pfizer Manufacturing Belgium NV /2% &, it %
H 201320301 ) ; Ho At AH 5C A= 4k i 50 S AE A1 H 4 [ 56
[& Sigma 2w} FIAL T AZ A F .
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(8] 177k r Allens T J7 4T 5 SCI AR 3% 1% [
HCZ 40 (30 mg-kg™') I BRI K R, 72 J2 40 B
R R B AILEA, I e B T12 ~ L1 58 F0ME AR, 2% 8
T R FT ok 007 T 200 5 R T S A )
MR RHR  (RIEST &5 32 139 57) LA 5 g By op i #F
Wb zs el A B 10 em BT TI3 W
HHE . FT R K BURT B R 2R T B A B K R LA
Bl BUT B 5 AT 45 B F 3 R I 25 R 5 AT s B X0
B 3t 2% 1k S 0, A PR U BR TR R R A 5 L% SR A1 K R
(AR J5 B AR NG Bl A — B0, R B 7 Ty, %
SRR RAR G BRI R R, TR Gl
100 U-d™") Ji e e 5 A0 e | g I 44 g 55 K L T
AR A Ik
2.2 4l 50 HOSD KR, BEML A R IE H 4 B
4 IR A SN I FE AR e R 3R
BRANZ (n =10) . IE % 20, W BLA 37 ; B R0 2 2 1
K (1 mLekg ™) M EESE, 1 W/ d; FE23R 74, T
ST mL-kg™") P TS R/d PRS0
TINE R, S ES W (1 mL-kg™', HHINEER
3 mg-kg ') A, 1 R/ d; R JE TR 3R EI MR A 4
30 g-L~" HIk R B HARRANIA T (1 mL-kg ™) R & ki
L W/d, fila 14 d AbBESh Y, SR TI3 AT B 1R 4%
1 em BHEL,4% 25 B [ 2 SRR N ERAE
2.3 BAAT NV (CBS) KM A5 F 0 s
1,3,7 d B b BE T % FH CBS 374 K B B Ji 25 2
REMK M BL . CBS PE4r2 B SCHR [ 9] 19 7 ik ik 47,
F= BEALEE TF i as 1) oz S RE 7 Bk 1 R AR T ik
b 2N g F7 8] 6 BN fE T L I AR 0 RE T LR
R AF K A5, EHENO 4, 2REHE N
100 4y . RARUE ¥, B 2 g0 5, i n
WO .
2.4 Y 9¢ 6 (immunofluorescence assay , TFA ) 5 ]
AL 28 [ 5 I L B A I 0 R O 2 i Ak Ak
J& ,AE 0. 1 mol - L™ M 45 & 5 44 2% o 5 W wP ARt i 44
1652 YU B P I 35 2 JEE 30 min J5 , 43 50 0
Olig-2 PR 7 B PR FIl OX-42 ¥4 7 B P AK (1:500) ,

£1 SZKAKR CBS 4 (t+5,n=10)

4 CHIBE NI E 270, 1 mol - L™ B e 6 2% 1k
( phosphate buffer, PBS) Wik 3 ¥, &K 5 min )5, 1
I HT A & 68,9 6 ZH0 AN F i/ BUIE 696 Z 5t
(1:500 #ife) ,37 CHEGHER 1 h,PBS w3 ¥K,
TR S min  EHCVOCEE K E W, Wil . CX41
BRGS0 B WA TR IR, R IMS R 70 B R 42
i1t Olig-2 Fl OX-42 ff g2 FH M 41 e %k

2.5 HEHRPENIL L (Western blot) #il {5
TEOTERBE 2L (29 0.5 ¢) , IMA RIPA(32) 1 mL 4
U0 i P o B A W, RIS 10 min J5 L AR 4 °C
12 000 x g,15 min, H 7%, BCA yE 347 8 A i &
(BEA 1 g L"), BAMSE X 12% SDS-
PAGE BB L vk (Horp i 45 k2 80 V40 min, 73 & Ji
120 V 50 min) , 5% 5 R F 8 %% 2: (90 'V 50 min)
PVDF JEETE 5% RS W5 43 2 i 5 A 2 b J5 in A AH Bz
ik (1:500 #i BE, 4 C b &), UEME 22 vh W (s
buffered saline tween, TBST) 7% 3 ¥, &YX 5 min,
JEMA ZHt (1:500 B, =0/ 1 h), TBST ¥E¥#%
3RS min J5, AL R KOG WS I E T
Tanon-5200 4 [ 3h 1k 5% & 6 70 Hr A b A 0, ok H
IMS F %4871 & 48113 Olig2, 0X42 5 B-actin 1
JREEAE FAR M A& A A X R ik i

2.6 it ab Bl & SCE AH AR A e CoF R AR )
Pl +s JEAZRR , R SPSS 13. 0 it 47 J7 22530 #r
A1 SNK 6 56:, LA P <0.05 KR 22 57 BA Geit 225 3,
3 &R

3.1 CBSiFr 4 S84l R WA J5 A [ i 1] CBS
PG R 1, EAE 14 d i, SHR A H A, Pt
ZRIT AR IR JE e 3% AR 4 2H K B CBS P4
(P <0.05), 5P 23077 HF H ik JE Je 5% 30 R #h
ML, P2 N8R A R AR BB CBS 3T 73 BRI
(P <0.05) .7 B & 52 50 40 K B 5 i pl 22 T e 2
A [F) R B 2 400, (5 P 230 97 4 A Tk e e 3% 30
2 B 20 O B ) A A o 22 D RE K A2 1 DAL TR L2
M2 0 WA 8 3R 20K U % 22 TS inyr i
KE R BEHIRR AN (P <0.05)

Table 1 Combine behavioral score of rats in all groups(x +s,n =10) i
20 51 7l i fifs 1 d HiJE 3 d HiJg 7 d HiJs 14 d

% - 00 0+0 00 00

A - 90.2 +10.1" 82.1+9.2" 68.2 +8.8" 50.8 +6.1"

FF 20 500 I mL-kg™' 89.4 £11.0" 76.2 8. 1" 48.1 7,70 35.6 £6.5"2%

EmENER I mL-kg™" +3 mg-kg ™' 91.1+11.7" 88.1+10.5" 79.6 £10.1" 60.3 7.2V

Wk Je e 35 30 R 4 1 mL-kg™' 90.0 £9.6" 74.1£8.9Y 44.3 £7. 1129 34.8 £6.2"2%

TE AT 2R R CBS FE43 8 0 20, SIER A LAY P <0.05; SHIMLLLE P <0.05; 5/ MEMmeE R4 e’ P <0.05(£2,3

).
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3.2 XFREL Olig-2 F1 OX-42 4y PH 4 41 i %545 1k
M5 EIEH KBRS 2L, Al L — 2 = 1Y
Olig-2 i BH 4k 240 g J /b 5 OX-42 4 33 BH 14 41 i
SCIJ5 14 d B, 5 1E % 24 Ho g, A 41 K B Olig-2
P38 PH P 200 M 5008 /0, T OX-42 38 BH M 48 it 1 22
(P<0.05) ; SEARIA B, P20 7 AR H Ik e T
BRI R 4 2H K B Olig-2 f ¥ FH 1 40 it %5 It iy, i
OX-42 435 BH V20 O AR IR (P < 0. 05) s 5 P& i
WA 25 25 40 LA, PR 28 97 A AN P ik Je T B B R 4k 2H
KB Olig-2 Hou i BH - 4i i 503 22, 1 0X-42 4o 5 P
PRI > (P <0.05) . LR$EIREMSIRITHE
Hik e 3R Al m i, 2 R A B it %=
Mo W#E2,E1,

A B

x2 ASiEsEt Olig2 1 OX-42 & MMM B B0 (2 <5,
n=10)

Table 2 Effect of Danshen injection on numbers of immunoreactive

cells of Olig-2 and OX-4 (x +£s,n=10) A~
L Olig-2 fals  OX42 fuis

151 A ie2 5 2

FH 2 241 i SH 4= 41 it

EH - 67.1£9.2 6.7+1.2
LAY - 34.4+6.2" 127.1+13.2"
PRE YISk - I mL-kg™' + 48.1+5.1"V 134.1+17.2"

3 mg-kg ™!

PRE SN/ 1 mL-kg™' 181.1 £17.8%%) 37.1 24,223

ke RBEHIR AN 1 mL-kg ™' 192.7 £15.2%% 40.1 +6.5>%

D E

LG Olig2 Gy B PR 40 ML 5 85 (L9, OX42 Gy FHPE AL ; AL IE % 205 B. BEALZL €. A2 R IR 4 D. M 2RyT A L E. Wik e e e

R g2 (1 2 [7])
1 #XIGA Olig2 #1 OX42 £ EMAMHAEE T (IFA, x200)

Fig.1 Numbers of immunoreactive cells of Olig-2 and OX-42(IFA,

3.3 FFSUESHT Olig-2 Fl OX-42 A X Kk i H)
e SCLJS 14 d B, 5 1F % 4 b, #5580 2 K B
Olig-2 fYAHXF 3% 35 & FEAR, T OX-42 1Y A Xf 3 3k &
Fri (P <0.05) s SEAIA LA, FF SR 97 A H ik
JE Je BRI RR B4 20 B Olig-2 A9 AH X 3R 3k & T, T
OX-42 [y A X R IK B AL (P <0.05) ; 52l
WA EE R AL LA, P20 77 4L A IR T8 e 3% 30 R A 41
KB Olig-2 My 35 5 i, T OX-42 [ A Xt 36
KRR (P <0.05) . FRIEIRIESIZHBIFTH S H
K e SR Fm e A m i, 2R ARG g E L

W3, K2,
4 iTig

OLS 2 H X # &2 & 4% ( central nervous system,
CNS) PA) W — i A8 8 Ao 28 J Jo 400 J , R AT I i s 4 LA
FIFRFORAF N5 , 43 W6 b 228 3% I LY BT 2 4
DIREVE D 2885 IR AR . Olig-2 @ 4% st 1N
TR, ELL T /NS 16 5 G (A ik, 32 A7E OLS
FHHT RGN b R 5k, AT 2 5 /0 58 15 S5 4 A 43 1 3
5, LA B CNS BERESE 5105 5 e 21 /NI B 48
JH R 5T B A SR A0 (B AR BT /DR
JF A M G A W RE 1, 6 CNS 5405 )5 , /N B B 40 e

x200)

%3 ASEHE Olig2 #1 OX-42 MR EEMFMW (X £5,n =
3)
Table 3 Effect of Danshen injection on relative expression quantity

of Olig-2 and OX-42 in all groups(x +s,n=3)

Olig-2 0X-42

5 i °

Al i /B-actin /B-actin
EH - 0.330 £0. 031 0.114 +0.016
BRI - 0.243 £0.023"  0.527 £0.069"
FEmEmER I mL-kg ™'+ 0.291£0.025"  0.509 0. 061"

3 mg-kg"

FI5 05 1 mL-kg ™! 0.614 £0.088%% 0.220 =0.031%%

ke e gEHMM 1 mLokg ™! 0.622 +0.102**  0.228 +0.029%%

Olig-2 www— e c— — am— 38 kDa

92 kDa

0X-42

[-actin  e————— 8 kD2
A B c D E

B2 #£LU4A Olig2 #1 OX42 EAKIRIE
Fig.2 Expression of Olig-2 and OX-42 in all groups

CORBRARZS” BB , 5% AT 5| 40 J S 5 S W A1, i \T

KA A WA R A AN o AR A B

TS AT BR800 )R T B IR S AL BUR A B T R 4
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T8 FR P 52 5 i 2458 43 v i 39, /0 i I3 40 45 45 495
28 TCHE fih 5 n] S B 28l 9 E IR AN RAE M4 IE
BBk, I 7E P B0 25 6] b5 e il 28 1) 4=, O AL
T I J5 240 L s () 49 Jolt s o7 P JE JB A, 552 Wil e K il 22
ARG AE S i f L 0X-42 /)N K S5 4
M0 AMA L AL 32 A, S 196 A /0N I T3 20 S 14 R S
BRI, VT /I e T 2 R T B o Ak
ST 4k B R SCL G 14 d B, b & A BE 4l 4
Olig-2 473 BH 14 240 10 7% Jd 5 9 /> F OX 42 4 32 B %
20 7 Sk 22, AR 20 A R BRI R A 48 T R A%
FIH R AR, KWL SCI & 45, OLS fSET: LU
oIS I8 Jo 240 D 180 185 A T Ao 0 D RE A 4 5 2o AR
Py S A, P, W] BB TE SCI Kk 2B J5 A AU
P2t OLS B3 A=, I 40 M /I Ji5e S5 240 i 60 345 A, mT LA
VER — AN TE 1Y VRE WS A R F SCT 451 1 )5 4 41
FORE R IR T B

22 N RIER R R 2 4E A A Y),
A5 F [ Dy s J8 A, BAT I i RS SR AL L Y
TR, W] T 28 B 3 I Ak 58 D) SRy vh 25 07
Fl

PACL BL2E WF 5N, FF 2 B s R 3 U0
£ NN S (1T - - N = < i W A7/ S
('superoxide dismutase, SOD ) 3§ 4 £ ¥ b5 &0 A iy 3
(oxygen free radical, OFR) 28 £ F' "% ) Ak 52 46
5 WoR,SCLJG 14 d I, PFZR 7 4 R B B pf
LU REMK G B TR AL (CBS $F43) , £ S+ S
TE ST A B T RS sl 2 D RE R A2, JF HLAZ AU
5 PBK/Akt/mTOR 5 5 5% T3 B 16 A K, %
WA E PSR A R, PN 0 R KR
CBS VP43 T, X 5 A Bk e 45 S — 80 . B,
SRR, P26 97 AR BB #E2H 24U Olig2
o 92 A 200 A B AR X 3Rk i B T TS M S
RITH LA, P12 0 76 iR & R 4R BUE B4 21
Olig-2 #1922 FH 11 200 i B0 K R Xof 3 3K i i 35 e ik, 4
NP SRS WOT LA RO A B OLS #3484 , AT A
B TR g oc 2 G S RIS . AR I BLE RT RE
S ST LA SR & PI3K/Akt/mTOR {5 5 5% 5
B VE 245 T B OO R, v] LU G B AL R
UL o 7 (R AR AR S6 48 1 i A S6 A% Ml 1A 2
F1) T Olig-2 f 3 F1  s& K, DT e 2% e
OLS (44 % 4 1k ; [6 I, PIBK/Akt/mTOR {5 5 ¥ &
30 fpf 3 ] AR Y i e A %) O R S, AT AT B T
BEME RO LT

WA AU S B0 45 2R 08 B, PRS0 SR R 38 Tl
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LA /) 7 J57 240 1 1) 305 Ak 38 5, O FLIZ RO L 5 42
i PI3K/Akt/mTOR {5 5 % 38 B s VEA G, 3R A
SRRV L, M 2R T AR R R4 4L 0X42
o 92 4 200 5 B AR X 3R 5K i I S BRAIR, [W) I 5536
ISP LS, PES N A R AR BUE B ZH 2L OX-
42 AP FF PR A0 KR S AR X ik B T . A B
SRR, /N B0 4 A 35 Ak i BIL 1) T RE 5 A 28 2H 4Lk
LI J) 3B 33 3R 458 B 728 Ak (4 8 8 1 N A i 3l O 50
D B 28 o0 ol i A B £ 5 1 0 S A 50 i P
Z S RETE PI3BK/ Akt/mTOR {5554 338 I J5 , 1%
I g% SR DLE A e R AR A A, R A =
¥ (hypoxia inducible factor, HIF) -1, Ifil & N 4 K
[X 7 (vascular endothelial growth factor, VEGF) 4, B
A A0 JRy B ACE B, DA i BEL DRI /0N JE 5 440 i ) 355 A
e, B H X 20 4 LR
g5 Bk, PF 2 0 SR o TE S PI3K/ Aky/
mTOR {5 554 T3 B 19935 25 LU 9 Olig-2 il 0X-42
Ik, AT 2 W 2 5 0K BUA B R 28 Dh R IR 2 1Y
B AT BE 15 38 2 (2 S s A ) 20 5 15 Jo 200 i T/ 0N S S
20 M 4 AT G
[ &% k]
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