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Study on the mechanism of salidroside regulating IncRNA HOTAIR/NF-kB to promote motor
function after spinal cord injury
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Guangxi Medical University, Nanning 530021, China)

Abstract Objective: To investigate the effect of salidroside (SAL) regulating long non-coding RNA HOX tran-
script antisense RNA (IncRNA HOTAIR) on motor function after spinal cord injury (SCI). Methods: Twenty-sev-
en SD rats were randomly divided into sham surgery group, SCI group, and SCI+SAL group. A rat model of SCI
was established using the modified Allen’ s method. BBB scoring was used to assess the motor function of the
rats” hind limbs. Hematoxylin-eosin (HE) staining and Nissl staining were used to observe the spinal cord tissue
structure and the number of neurons. The expression of HOTAIR and related inflammatory factors was deter-
mined by reverse transcription- quantitative PCR (RT-qPCR). The IncRNA HOTAIR overexpressed astrocytes
were cultured in vitro, and then divided into 8 groups along with primary astrocytes: control group and SAL
group with different concentrations (6.25 pg/mL, 12.5 pg/mL, 25 pg/mL, 50 pg/mL, 100 pg/mL, 200 pg/mL and
400 pg/mL). The cell survival rate was assessed using the cell counting kit-8 (CCK-8) method. The model of sec-
ondary SCI inflammation was established using Lipopolysaccharide (LPS), and SAL was administered at varying
concentrations. The gene expression of IncRNA HOTAIR, IL-6, TNF-a was detected by RT-qPCR, and the pro-
tein expression of NF-kB pathway and inflammatory factors was determined by western blotting and enzyme-
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linked immunosorbent assay (ELISA), respectively. Results: The intervention of SAL significantly enhanced the
BBB score in SCI rats, mitigated tissue structure destruction and neuronal damage, and down-regulated the ex-
pression of HOTAIR and inflammatory factors (TNF-a, IL-6) following SCI. In vitro studies revealed no signifi-
cant alteration in astrocyte survival rates across different doses groups of SAL compared with the control group.
Further investigations demonstrated that SAL could modulate IncRNA HOTAIR to reduce the expression of in-
flammatory factors in LPS-stimulated astrocytes, while also targeting IncRNA HOTAIR to down-regulate the ex-
pression of p-NF-kB p65, p-1kB-a, IKKf proteins and inflammatory factors. Conclusion: SAL can promote the
recovery of motor function in SCI rats, and its mechanism may be related to reducing inflammation and inhibit-

ing the expression of IncRNA HOTAIR.
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VIR A BR A 7 5 B G0 28 W PR 56 (ELISAD i 711
% (EK382HS-96 . EK306HS-96) I - #1 JM B Bl A 4
Fe AR PR 7] 3 p-NF-kB p65(1: 1 000) .p65(1 :
1 000) \p-IkB-0.(1:1 000) .IKKB(1 : 1 000) . B-actin
(1:1000) & Anti-rabbit IgG (1 : 1 000 4 1 21 [
JE[H Cell Signaling Technology 2 7]

1.3 M SCIAAY KRR =R 4B (20 mg/kg)
ISR 3 5 AR IR 5 [ 7 7 F- R &5 LA T10 BRI N €
MR R A BE AT Allen #1574 (10 g, 2.5 cm) il /E
SCIAAY . ZNIHLAL 53 MR TF- AR 4, SCI2H J SCI+
SAL 4H . A J5 e v 31 75 8 & (10 000 TUD LA 2%
e IF 8K I BEAT 2 UK e 4% BE 5 Bh HE IR » B & %
JRIRE S o SAL G T A B Rk, BL 25 mg/(kg-
DU R FEAT S BT RS TE R
K.
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JE B TEHE 3, 21 7 Ros Ja 2 B D Re IR ) o 1% 5K
56 HH 44 22 TIN5 R RS VR AT VR A
1.5 HLUEnr B8 14 d)E  BIE R & 485
M7y il 5, Wi K IR WG AT AL, R L
Tofs B0 s M 7K 5 28 438 VR 4R e B8 R BRI R — R AL
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1.6 SZHT %% % & B PCR (RT-qPCR) 2 ¥ Il HO-
TAIR A" % -6 (IL-6) Fl )8 YK BE K F - TNF-o)
FiE  IER 14 dJE RIS A BEA 2 RNA, W7 5%
9 cDNA J5 # 17 PCR 55 » ) B & & : SYBR
Green qPCR Mix 5 puL, B3 514 0.5 uL, R i 51 4
0.5 uL,cDNA £ 4 200 ng, iTAJE /K FC B A% 10 pL
FIAR 2 3 I SRR : 95 °CTIAR 14 10 min; B & 45 1
P IEIEIN , AR ZH:95 °C, 5 5:60 °C, 34 s; 1A
A1 :95 °C, 15 5:60 °C, 1 min; 95 °C, 15 s, F%
SIYIHRAE T A TRECEE B RAE S K, 51
IR .

#1 PCRE|YFS
FEDR A4 R SIPIFHIS~37)
p-actin - L3f : TGTCACCAACTGGGACGATA
N7 : GGGGTGTTGAAGGTCTCAAA
TNF-a. _E3%:CTGGCGTGTTCATCCGTTCTCTAC
T : ACTACTTCAGCGTCTCGTGTGTTTC
IL-6 L3 : TCTGCTCTGGTCTTCTGGAGTTCC
T : GAGTTGGATGGTCTTGGTCCTTAGC
HOTAIR Lt : GTTAACATGACCAGCGATCTGA
T : AATTAATTAGTGCCTCCCAGTCC

1.7 =25 40 g F1 HOTAIR- Overexpression (HO-
TAIR-OB) B/ i 4 M i #4 DI TNC1 KB A
T 51 41 il CATCC, Manassas, VA, USA) ¥ 72 T &
10%FBS 1% 5 & #— 5 & X Nty 2T
T 5%C0,, 37 ClERE A T E B 9. K Li-
pofiterTM fi§ it /4 %% 4 HOTAIR if 3 & % 1A ¥ &
HOTAIR-OE £ J& % i 41 il (HOTAIR-OE # &7 &
GFP 4175 6)

1.8 CCK-8 AR MM g 71 BOW A K JEAR
ST R 5 40 A HOTAIR-OE & % Ji% 5 41 g R AL AR
Je BeFh T 96 FLAR, FEFL 5 000 A4 . 25 X 4
TIN5 AR TR, A BRI [FIR (O pg/mL.
6.25 pg/mL. 12.5 pg/mL. 25 pg/mL. 50 pg/mL. 100
pg/mL+ 200 pg/mL 1400 pg/mL) ] SAL 3 47 i [A]
B AL, AR JE N 10 uL CCK-8 ¥ R AE 37 °CHs 97
3 1,450 nm AW FE I e WG FE CODD AR, Aol 4 i
VAR

1.9 RT-gPCR 7% £ Il IncRNA HOTAIR. IL- 6 FlI
TNF-a 315 0P H A K 3 1 AR 1 1% 5 48 i /i
HOTAIR-OE 2 J¥ & i 41 i & & X )5 23 3l 2 T
6 FLAR C1x10° AN 20 /A5 FL) o JEUAR 2 TR 52 Jofi 4 i A
M AR R ALY 3 h 5 T s A g IR 4k, b B A

# T JI§ £ ¥E (lipopolysaccharide , LPS) A1 A~ [F] ¥ &
SAL (100 pg/mL. 200 pg/mL) " 3 [ {F H] J5 #& BY
RNA 347 RT-qPCR £l ; HOTAIR-OE & J i Jiii 4H
Jitg 22 Wl FH 2l 5% 72 3 UL 3 h J5 control 2H 5 ¥y 52
A iR SR REFRZH 45 T LPS F1200 pg/mL ) SAL 3t
&) F J5 BB RNA #E4T RT-qPCR K&, 777 [F]“1.6
i

1.10 & [ 7 % 9% B 75 7% (western blotting) £ I
NF-«xB il % AH R 85 H R IE Y £E control 4H \LPS
40 A1 LPS+SAL 41 HOTAIR-OE & #% % J5i 44 o 31
F RIPA 2 IR 1, #3518 Y 10% 58 P ) I i
R AT UK, ARG e B R R i O R . R
S% M AR W E iR N E A 1 he RIEPUA B
Wil —PUIFAE 4 °CORFENT B 11, 55 2 KA TBST
e E e 3 IR G G IEAT H IR U E 1 he H
TBST 2% M0 BEJE 3 X5 H Odyssey 21 4MSOG R
BRGNS 5 Bl K H Image TR A7 T
H 2k K AR

1.11  ELISAERN GEH T A MRIE AFRA
7l i) HOTAIR-OE & J¥ i Jii 40 Jf 22 20 0o b 3 5 Ui 4R
Y B AT ZEAR AR , 4°C B0 J5 1EAT 70 2% , A1 FH B AR
{XAE 450 nm £ 570 nm 4k & 3 OD {E £ I 1L-6 F1
TNF-a 7K, BAR AR R4 I 5 B kAT .

1.12  Seit52J7i%  f#H GraphPad Prism 9 #1 SPSS
26.0 AR HAR AT 08T THE TR A EL £ hrik
2 (R £ K BB 3R 5 22 40 Wit AT 22 4L TR B
B, LA P<0.05 N EFA SR

2 # R

21 FAKBAGERZEINEELLE @il BBB
PRI KB B2 3 D ae i AT VA R I, AR 5 254
KR BBBiF ¥ mE. Ho, 5EFARHKRAM
b, SCIH K iz ) D Re Pk B #5022 s 5 SCLAL K fUAH
v, SAL 4 K ERAEAR 5 7 d A1 14 d BBB 42 B3 T
B (P<0.05). WK 1.
2.2 FAHAKRIERK 14 d 5 HE Jeafil)e [RYL g IR
G 14 d J5 & BB LUE B A KRG
g R, AR TIRF AR, SCTHAL LS
AT LK B PR S 2 2R 5 A 5 TR B, 7T LR 2R 41
ZU i H A S5 Je B ok WL B B A 28 TG A7 15 5 AR
T SCI4, SCI+SAL H B4 23 nf WL =5 4349 251
TV, 35493 DX 35 T DL 20 8 908 i 401 B VR 9 AR PR 2 4 21
H SCI+SAL 4 A #f 4l 23] WL 2 i #h 28 e A I
TRGANLZ T, JE B S RE AN IR T b . L 2.
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2.3 %K HOTAIR A1 980 [ F mRNA ik 7K
IR 14 d 5 SR I BE2H 24T RT-gPCR K B
SCI 5 HOTAIR 1K 318 . 3% iR, {H SAL R % T~
WHRIL(P<0.05) . A TRF AL, SCI4 IL-6
Al TNF-a 3% 7K V- T+ (P<<0.05) ; 5 SCI 41 Eb #%
SCI+SAL 4 7] i 3% P& {1 SCI J& IL-6 F1 TNF-a 3Kk
K (P<0.05), W3 2.

2.4 HOTAIR-OE RN R E  mIhi%
L [*) HOTAIR-OE 2 JE IR i 40 il & T WA - vl it
RENGERH, W 3.

25 SALX&HAEBKFApPEIERER 5
control 4 #H bt , A [A] ¥ £ (6.25 pg/mL+ 12.5 pg/mL.
25 pg/mL. 50 pg/mL. 100 pg/mL.200 pg/mL A1 400
ng/mL) SAL X} J5L AL A T 1% 57 48 i F1 HOTAIR-OE A
TR B 41 1) OD A TG 2 3% 22 7 (P>0.05) . WL 4,

SCI+SAL4
A B R4 S HE Jet (x40) e J G0 B (x400) ;B JB R th Ak 45 51, 15 SCI 4L i, ™" P <<0.001 .

Rt R e RGO L R

2 FHKR HOTAIR FZGEA I AT mRNA Rk 550

X xs,n=3
4151 HOTAIR IL-6 TNF-a
BFEARH  1.83+0.74 0.98+0.06 0.67+0.35
SCIZH  262.12+181.58" 105.94+8.76" 1 029.71+28.09"
Ssg;rﬂ 23.48+18.09* 1.5940.92°  929.68+24.39"
F 17.95 1232.08 2093.97
P <0.05 <0.05 <0.05

SEFARALE, P<0.05; 5 SCI4LEL#E,"P<0.05.

2.6 JEARE ¥ RN 4 il HOTAIR F1 48 % A
mRNA £ ik/KF  RT-qPCR 45 3 & HlL , LPS 53 1)
JE AR R TV 5 40 it h HOTAUR 3[R 3 ik /K - 5 2
R {H SAL fg % 57 AR R I L SR IA (P<
0.05) . [FI AT control 4, LPS 4H 4 5iE [H 7% iA



B, &5 4058 K E T IncRNA HOTAIR/NF-«B (& HE45 B 51477 5 32 S Th e LI BT 9% - 685 -
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A g B 2.5
g =
§ - ‘;Ez "‘E 2.0~
i% ; S 3 15
= 9 I~
; @ = %“1 1.0
%5 5% s
g . =
0= 0.0~

SAL /(ng/mL) 0 625 125 25 50 100 200 400

T
625 125 25 400

50

SAL/(ng/mL) 0 100 200

A:SAL X FACE IR 41 H2 OD 18 ; B: SAL % HOTAIR-OE & F2 K i 41 il OD 18 «
K4 JAHETERINE CCK-8 455t

IKAF TR (P<<0.05) 5 17 SAL i 771 B 40 7T 5 3 PRI
LPS I3 ) BT J5T 4 B 48 0 Rl 73Rk /K7, W3R 3.

®3 FARVIRTA N HOTAIR F1 5 AEAR 5%

(5 mRNA Rk 55
X +s,n=3

2H 5 HOTAIR IL-6 TNF-a
control £ 1244022  1.27+0.28  1.12£0.16
LPS 41 101.15+15.12°  9.82+1.52° 8.29+0.47
SALEFIEAL  48.4049.41°  6.14+1.00° 8.224+2.09
SALmFELAL  17.9748.64"  3.99+0.18" 1.34+0.77"

F 58.96 45.90 21.35

P <0.05 <0.05 <0.05

5 control 4L EL 5 ,"P<<0.05; 5 LPS 41 HL 4%, *P<<0.05.

2.7 HOTAIR-OE % 2 % Ji 57 40 ff 48 JiE K mRNA
FIEKFHIFEm 5 control 4H b % , HOTAIR-OE
H IL-6 M1 TNF-a 1% /K~ Tt 5 (P<0.05) ; 5 HO-
TAIR-OE 41 bt %5, SAL W] {2 3 B4 ik HOTAIR-OE 4
J 2 1) 9 R R - R B KF (P<0.05) , Wk 4.

R4 BRIV AR S AT mRNA FA 1% 5L

X+s,n=3
4l IL-6 TNF-a.
control 21 0.96+0.06 0.99+0.10
HOTAIR-OE 2 73.57+£3.92° 9.65+3.33"
HOTAIR-OE+SAL 41 52.1246.06" 6.96+0.87°
F 240.76 14.95
P <<0.05 <<0.05

5 control 4 [t 4%, " P<<0.05; 5 HOTAIR-OE £ LL 4%, P<
0.05.

2.8 SAL X%} HOTAIR-OE £ &% Jii 4H il NF-«B i %
HEARERFW 5 control ZH L5, LPS 4 & 2% 71
1 1 p-NF-xB p65p-IxB-a Fl IKK B 25 [ I R 1L 7K
F(P<<0.05) ;s f#H ELF LPS 41, SAL 41 p-NF-kB p65-p
-IkB-o A1 IKKP 25 1 8% R Ak 7K 1 2 35 1 B (P<
0.05). WK5.

2.9 SAL X} HOTAIR-OE 22 & Ji¢ i 4 it 8 i PRl 1 2
HEIERFm 5 control 4H %G, LPS 41 TNF-a 1
IL-6 i 2 3 i (P<0.05) ; #H Lt T LPS 4, SAL 4
TNF-o A1 IL-6 )73 i/ (P<0.05) . WLE 6.
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5 SAL M LPS 5 5 1) NF-«B i i 1176 16
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w

80— 60 =
* *
~ 60+ =y
E E 404
3 40 g
< £
= 20+
20+ E
0= 0=
LPS/(ug/mL) — 1 1 LPS/(ug/mL) — 1 1
SAL/(ug/mL) — - 200 SAL/(ng/mL) — - 200

A:TL-6 R AR IEHE WG 45 R B B: TNF-0 5 H
FkE WG R AP E 5 LPS 4 4, "P<<0.05, " P<
0.01.

Fl6 SALXI HOTAIR-OE £ M i 40 i o 98 05 [N 7 2 =2 119

0
3 it i

RN S Bk KM SCI i 5 295 B, 1 A
TR J5 40 B 1 4k P SCI 1) S RE B 7 Hh 3 v 3 2 2
(1 1 €, 98 ORE BR 5% U5 A0 19 2 % 1 5 41 B 4y
LCN2 i F 3 F M & i 121 NF-xB {5 58 i
S R T O — B A A RO R O
2 SCURHHEFE 1) G 2 5317, IR 4 AT
WFFC R I, ] SCI U 13k B 1 4 2 1 98 9 I B A
FITFRBEA LTI REM B[R] ASHE 70 & BIL, SAL
RERZ L i SCI K BRIZ BN Th ek 2 - IR B B8 Z [ ph &
JC » PR3 JE S B R SAL 4% SCI ) 431 MLl
EAFRANIRT

IncRNA 7E 72 1 8 F R3804 i % A BE )5 1045
5 R 4% 1 3h A5 40 B i AR TP Rk % 0 g B AR B A
F"™. HOTAIR 1E Jy#a il 35 K B ik fg R Ak i %
(17 IncRNA 2 —, T8 A A h A SR I IR 45 2114 7
BIT LAY AR SR B, T LPS i S 10 R B
JO3 41 Ff e % 7E SAL FAE R e 4%E HOTAIR F %8 5

Kl -¥ IL-6 TNF-a &K 31k . NF-xBE A 2 5E /1 i
1) 7 e S TR 1, AE JORE H R o A OC B B IR AE
FH20, 3k — 25 R ] HOTAIR-OE £ J% Ji J5 40 o 3 4+t
NF-«B {5 538 #% Al 98 5iE K 1 8 3R 0A , 45 R,
SAL figf% T il HOTAIR-OE 2 J& i Jii 41 ff p-NF-xB
p65.p-IkB-a. IKKB & [H 7 1A H P Ik IL-6 A1 TNF-a
(10 0 » Yok 98 FE A4

25 EFTIR , SAL X SCI K B & AR 37 76
A] i 238 i IncRNA HOTAIR/NF-«B Uil 5% 4 9 K 1
F Ik I JE 2 B Th BE K &, NF-xB 1 4% In-
cRNA HOTAIR ¥4 P 72 A I BLKE E 4 5 1 S
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