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Effect and mechanism of thymosin beta 4 on spinal cord-derived neural stem /progenitor cell injury induced by ox-
idative stress LI/ Hong-wei and ZHANG Hai-hong. Department of Spine Surgery,Lanzhou University Second Hospital,
Lanzhou 730030, Gansu , China

ABSTRACT Objective : To investigate the role and mechanism of thymosin beta 4 (TB4) in oxidative stress injury of spinal
cord-derived neural stem/progenitor cells (NSPCs) induced by hydrogen peroxide (H,0,). Methods: NSPCs were isolated
from Sprague—Dawley (SD) adult male rats,and divided into control group (untreated NSPCs cells) , H,0, group (NSPCs cells
damaged by 500 uM H,0,) ,TB4 -3 groups (NSPCs were treated with 1,2.5,5 pwg/ml TR4 on the basis of H,0, treatment) and
TAK-242 group [NSPCs were treated with 5 pg/ml TB4 and Toll-like receptor 4 (TLR4) inhibitor TAK—242 on the basis of
H,0, treatment ]. NSPCs were transfected with lentivirus vector of myeloid differentiation factor 88 (MyD88) to construct
MyD88-overexpressing cell lines,which were treated with H,O, and T4. The expression of TB4,TLR4,MyD88 were detected
by qRT-PCR and Western blot. Cell viability was detected by MTT assay and lactate dehydrogenase (LDH) assay kit. Ca*
concentration was detected by Fluo—3/AM probe method. The apoptosis of NSPCs was detected by flow cytometry and Cas-
pase—3 and Caspase—9 kits;reactive oxygen species (ROS) ,superoxi dedismu-tase dismutase (SOD) activity and glutathione
(GSH) content were detected by corresponding kits. Interleukin (IL) -6 and IL-1@ were detected by enzyme-linked im-
munosorbent assay. Results: The expression of T4 was decreased in H,0, injured NSPCs (P<0.05). Compared with H,0,

group , the cell viability and Ca** concentration was significantly increased , release of LDH and apoptosis were significantly de-
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creased , production of ROS and pro-inflammatory cytokines were significantly decreased,and the expression levels of TLR4

and MyD88 protein were significantly decreased in TR4-3 groups and TAK-242 group (P<0.05). After overexpression of

MyD88, cell viability,SOD activity and GSH content of NSPCs decreased, LDH release and apoptosis increased significantly

(P<0.05) ,while after treatment with T4, cell viability ,SOD activity and GSH content increased , LDH release and apoptosis

decreased (P<0.05). Conclusion: T4 attenuates H,O,—induced NSPCs oxidative stress,apoptosis and inflammation in NSPCs

via inhibiting TLR4 and MyD88 pathways.
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34,4345 T4 1 41 (1 pg/ml TR4+500 uM H,0, 4b ¥
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b #3 i) NSPCs),TR4 5 41 (5 pg/ml TR4+500 pM
H,0, kb ¥ i) NSPCs) . (2) 7€ TLR4 #4171 TAK-242
X} NSPCs £ BIAIF 5T 432 - X BE AL, R AL B %) NSPCs
41 iy ; H,0, b B 2H ,500 wM H,0, 35t 14 1) NSPCs 4
Jiil s TAK—=242 4b 4,500 pM H,0,+ 5 pM TAK-242
AEFY NSPCs 2l . (3)7E MyD88 #:f ik %I NSPCs
YER WIS L. xR, AR Ab#E Y NSPCs 41 g ;
MyD88-NC X I 41,500 uM H,0,+MyD88-NC 4b i
NSPCs 4 Jfii ; MyD88-OFE #H ,500 pM H,0,+ MyD88—
OF 4b ## NSPCs 41 ifs ; TB4 4t 3 i) MyD88-OE 4 ,
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1.5 WEmHS %k

1.5.1 MTT 3L A0 LDH (LR DU A0 B35 ) 45 4 4 i
AN AL B SS , 7E 96 fLAR T AL A 100 pl &
£ NSPCs (24 2x10%/ml) 1 240 Jifd 52 v 7 i 28 SE Ak 5%
Fep g% 24 h SRIF EFLINA 20 pl MTT,37 °C i &
3ho JIEA 200 wl — B BEFAR, 7 570 nm 3% 4 A0
Fit S St LR ' BE o AR LDH A4S 5] 65 156 W 45
Kl NSPCs h LDH () B il & .

1.5.2 qRT-PCR #:l T4 F1 MyD88 mRNA 7k F-
4 NSPCs 20 Jitd, Jin A TRIzol 2L i 2 HU 5 RNA .
Mg PrimeScript RT Master Mix U8B, ¥ 1 pg
RNA ¥ #% 5 5] ¢DNA #, {8 F§ SYBR® Premix Ex
Taq™ IL & TR4 .MyD88 %4 ) mRNA /KF-, qRT-
PCR 3T

TR4-F . ATGTCTGACAAACCCGATATG;

TR4-R:GCTAGCCAGACCATCAGATG;

MyD88-F . TTGAAAGGGTCTTAACGGAGTG;

MyD88-R:TTGAAAGGGTCTTAACGGAGTG,

A1 A LAY EAREGRA A (hE i)
Ao
1.5.3 Western blot ;] T4 . TLR4 .MyD88 %5 /K
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HRAE Ca™ KR G Ui B, & 410 NSPCs Hfin A
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I P D 8 2 U B
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FITC Fm Ak py e X e 0,37 °C BE4EFE 1 he i
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1 fiti—3 (Caspase—3) Fl 2 iR K 4 2 MR 1 H il —9 (Cas-
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pase—3 F Caspase-9 %,
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2 MRS ROS Az 3475 6 15 WA 7 32 000 22 40 Jfd 9 ROS
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£ NSPCs %57 |15 ,ELISA &7 & & 40 M 15 5%
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100- 2.3 TR4 B4k H.0, B4 % NSPCs 41 1% /3 & Ca™

—~ 804 i {;{E&F

% ol . H I TRA X H,0, #ig NSPCs #0i1, JF] TR4

3 Kb FE HL0, 4545 ¥ NSPCs, MTT 45 360, 15 %) R 40

. 1 . HI HE L H,0 Ak B2 5 NSPCs 35 /1 I .LDH B e it
e RN (P=0.012) Ca>" ¥k B 1B 3 9 /b (P=0.022) .
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Fig.1  Cell viability of NSPCs treated with different concentrations of NSPCs 4 ffi i T- (52, 5 H,0, A FRATAH L ,TB4
H,0,. Note : Compared with control group, “P<0.05. The control group was I 3 HBEE TR4 Y RE 10 380 40 i O T S = e e b
NSPCs without H,O, treatment  (H,0, concentration was 0 wM, the left- (P<005 ) N m [z] 40 L:J‘Xd‘ ,E!ﬁ éﬂ ( 1.01+0.06 ) *H tt , H202
most bar was the control group) Ab ¥ 2l Caspase—3 (3.370.02) Fil Caspase-9 (3.75+
0.18) . P34 fin (P<0.05) . 5 H,0, AL FRLHAH LE , TR4
AbFE 3 ZH PG TR ¥k 5 Y M i
Caspase—3 I Caspase—9 . &I /b
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1.2
E s (P<0.05). TLIEL 5. 3k sz 42
5 c
43 2 < ool . T4 W H.0, i 5 i) NSPCs 4
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R 2 H,0, 1% S A1 TRA 431y NSPCs 4H M (FLO, ¥R I Jy O pM, de ZE kR B X ) (463+14,P=0.022), 5 H,0, 4b 3
2a. NSPCs 4 it TR4 () mRNA 7KF  2b. NSPCs 41 it TR4 (144K 11 /K F A H, TR4A A BiE 3 41 bl % TR4
Fig.2 TR4 expression in NSPCs treated with different concentrations of H,0,. Note : Compared with S [E = ROS e P

control group, *P<0.05. The control group was NSPCs without H,0, treatment  (H,0, concentration {ZQ E E/J T—II‘ I L & IZ% {E‘E ( <
was 0 wM, the leftmost bar was the control group) 2a. Relative expression of TB4 mRNA in NSPCs 0.05). LI 6a. 5 X HEZH AH L s

2b. Relative expression of TR4 protein in NSPCs Hzoz ALI\ Iﬂ 2E E/‘] NSPCs EF' SOD ‘zﬁ
s
100 # S0
B # 0= H #
2 : e §8 4
2 2R3 o
s 50 3 & 05 .
= og 8
] == o
© 2
K
0 & 0.0
500 500 500 500 H0,(uM) - 500 500 500 500 H202(HM) - 500 500 500 500 Hy0(uM)
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B 3 R TR4 X 500 uM Hy0, 175 5 1) NSPCs 436 F7 52 o 1« 5% BAL L #5, *P<0.055 5 H0, &b BEZL L5, "P<0.05, X B4 ok 4
H,0, i75 5 Fil TR4 Ab 3 1) NSPCs 24t it (F5 22 M f) R 181 SR 6 BR 4 ) H0, Ak 34 4 28 HL0, 75 AR AR 28 TR4A 4b ¥ 1) NSPCs 2 it (M ZE M 55 2 A4~

MR Ho00 A0 FEAL) - 3a. MTT 6l NSPCs 4275 77 3b. NSPCs 4H it 9 LDH 7K 3e. NSPCs 4fi g 4 Ca™ ¥k FE

Fig.3 Effect of different concentrations of TB4 on 500 uM of H,O,~induced NSPCs cell viahility. Note : Compared with control group, *P<0.05 ;compared
with H;0, group, *P<0.05. Control group was NSPCs without H,O, and TB4 treatment (the leftmost bar was the control group ). H,0, group was NSPCs with
H,0,—induced and without T4 treatment (the left second bar was H,0, group) 3a. Cell viability was analyzed by MTT assay ~ 3b. LDH levels in NSPCs

3c¢. Intracellular Ca* concentration in NSPCs
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Fig4 Effect of different concentrations of TB4 on 500 wM H,0,— induced NSPCs cell apoptosis
4d. TR4 2.5 group 4e. T4 5 group
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TV R T miem % Y Thween  AUMTEL. BE% TR4 W 08

SOD Jif M @ 3 . A2 5 Pk 41 g
5 TL-1B 1 IL-6 /K- 5 E FEAIG
(I<0.05) . VL& 6b,6c, Sxfi41MH
F.(0.99+0.05) , H,0, 4b ¥4 NSPCs
1 TLR4 (2.69+0.08) #I MyD88
(2.26+0.13) 5 [ 3R 3k i 1 35 19
(P<0.05), 5 H,0, 4b ¥ 41 41 It ,
TR4 4b ¥ 3 2f Bifi 75 TR4 e FE (1) 3%
fin, TLR4 #1 MyD88 1145 [ ik &
B b (P<0.05), WLl 6d,6e,

B 5 REWE TR4 &b FE 500 wM H,0, i75 5 i NSPCs 4 il 7 Caspase—3 Fl Caspase—9 7 .
o 5 L, TP<0.05; 5 Hy0, 20 FRA EL A, *P<0.05 Xt IR 4H O & 28 HL0, if5 5 Al TR4 /b
B NSPCs 41 s (e 26 00 4 A1 4R 11y ik BE A s HyOo b AT R 28 Ho0, 15 S H R 22 TR4 b FILTY
NSPCs Zifits (A ZEMECES 2 S HREDS HO, kb 3841)  Sa. Caspase—3 I £ /¢ Caspase—3
W Sb. Caspase—9 i3 & il 72 Caspase-9 i1

Fig.5 Caspase-3 and Caspase-9 activity in NSPCs induced by 500 uM H,0, and treated with dif-
ferent concentrations of TR4. Note:Compared with control group, *P<0.05;compared with H,0,
group ,"P<0.05. Control group was NSPCs without H;O, and TR4 treatment (the leftmost bar was the
control group ). H,0, group was NSPCs with H,0,~induced and without T4 treatment (the left sec-
ond bar was H,0, group) 5a. Levels of Caspase—3 was analyzed by Caspase—3 activity assay kit

5b. Levels of Caspase—9 was analyzed by Caspase—-9 activity assay kit
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