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SH-SYS5Y cell injury by inhibiting the NogoA/RhoA/ROCK signaling pathway
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[ Abstract]  Objective To explore the mechanism of triptolide reducing oxygen glucose deprivation/reoxygenation
(OGD/R) -induced SH-SY5Y cell injury via the NogoA/RhoA/ROCK signaling pathway. Methods The effect of various
triptolide concentrations on SH-SY5Y cell proliferation was assessed by CCK8 assays to select the optimal concentration.
Cells were divided into normal control, model, triptolide (1 nmol/L) treatment and fasudil (15 pg/mL) treatment groups.
Cell proliferation was assessed by CCK8 assays. A JC-1 assay was used to measure the mitochondrial membrane potential.
NogoA, ROCK2 and GAP43 expression was detected by immunofluorescence staining. GAP43, PSD95, NogoA, NgR,
RhoA and ROCK2 expression was detected by Western blot. Results CCKS8 assays showed that the optimal concentration
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of triptolide was 1 nmol/L. Cell proliferation and the mitochondrial membrane potential of the model group were

significantly lower than those of the control group (P<0.001).

Compared with the control group, GAP43 and PSD95

expression was decreased and NogoA, NgR, RhoA and ROCK2 expression was increased in the model group (P<0.001).

Both triptolide and fasudil increased cell proliferation ( P<0.001) the and mitochondrial membrane potential ( P<0.001) ,
upregulated GAP43 and PSD95 expression ( P<0.05) , and downregulated NogoA, NgR, RhoA and ROCK2 expression ( P
<0.001). Conclusions Triptolide may alleviate OGD/R-induced SH-SY5Y cell injury by inhibiting the NogoA/RhoA/

ROCK signaling pathway.
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Table 1 Effects of triptolide of different concentrations on the
viability of normal SH-SY5Y cells

YR E (nmol/ L) AT (% )
Drug concentration Cell viability
0 100. 00+0. 00
0.1 104. 09+5. 37
1 104. 63+7.43
10 97.32+6. 68
50 71. 86+5. 65°
100 45.29+3.11°
500 40.79+2. 63°

TE: SIER A IRALILE, “P<0.001,
Note. Compared with the control group, “P<0.001.
F®2 EAMETFEX OGD/R Hiffify SH-SYSY
ML PRAP AR T (n=5)
Table 2 Protective effect of triptolide on SH-SY5Y
cells injured by OGD/R
28 3] Groups YN 5 (% ) Cell viability

1E 5 X} B ZH Normal control group 100. 00+0. 00
HERIZ] Model group 72.92+3. 96
A TR 4 Triptolide group 86. 67+2. 59"
HEET /R 2 Fasudil group 88.01+2. 34"

T FIER X IRALLER, "P<0.001; SHEALLLE, "P<0.001; 5%k
FPHLRALILEL, ©P>0.05,

Note. Compared with the normal control group, *P<0.001. Compared with
the model group, "P<0.001. Compared with the fasudil group, °P>0.05.
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Note. A, JC-1 staining fluorescence diagram. B, Statistical chart of red/green average fluorescence intensity ratio of each group cells. Compared
with the normal normal control group, *P<0.001. Compared with the model group, "P<0.05. Compared with the fasudil group, °P>0. 05.
Figure 1 Effect of triptolide on the mitochondrial membrane potential in SH-SYSY cells injured by OGD/R
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Note. A, Immunofluorescence staining detect the expression of GAP43. B, Western blot assay of GAP43and PSD-95. C, Statistical chart of PSD-95
protein expression level. D, Statistical chart of GAP43 protein expression level. Compared with the normal control group, “P<0. 001. Compared with
the normal model group, "P<0. 01, *P<0.001. Compared with the fasudil group, °P>0. 05.
Figure 2 Effect of triptolide on the expression of synaptic protein in SH-SYSY cells injured by OGD/R



o e PR 2R 2R 2023 4E 1 HAE 33 %55 13 Chin J Comp Med, January 2023, Vol. 33,No. 1 13

2.5 FEEEZEZ NogoA/RhoA/ROCK 15 & i
BEANI

FPESEYL AT Western blot 458 IR, 51EH
X} FEZH AR H , A5 20 4 Bl NogoA \NgR . RhoA \ROCK2
BB I AN (P<0. 001) ; SRERIL LU, /2L
FoE 2K 21 RN 7 47 M R 4H 41 9 NogoA . NgR . RhoA |
ROCK2 HIRI T8 (P<0.001) ; F 23 e HT R 4 A
AT M RALAR L T 22 5%, LA 3,

3 itig

ZIRTTEAT, 82 T 2 0] DLBGE i /R
3, FCAILH AT AE 55 300 8 S A D7 9 28 A L 9
A BUR TS R DR TR 2 A Y 3R T R
GRS TR TR T 25, AR SER AR R S ST

I 2 FRIZH WA RA
Normal control group

Model group Triptolide group

50 pm 50 pm

O
o]

2.09 2.59
B
] 5 2
2 s & £e 21 [
T £ 1.5 % .2
45 z .EJ § 1.54
pr g ®oa
3 g 1.0 \:% 2 b
i b S5 1o c 2
< 2 be =0 2
52 0.5 “ by
) -9 ] 0.5
z <_g z
g
“ 0.0 . 0.0- mm N
N
N \& SPEC RN M \%7
e P B S SIS
ST RIEC NS P& W OGS
NSO NN s RN
< OV K D S W
& & &S <?
%0

SH-SYSY 4iifitd ) OGD/R i #5Y  1 H ii T/R
il A A AR T T A B X OGD/R #i i
(%) SH-SYSY 2 Jid i R 47 &0 i, CCK8 45 R b 7
OGD/R 1] L) S0AH M6 1 RAALG 1 B T Y 2R T T
BTN ANM S R R T AR, JC-1 Y R
RGeS R R e 3 A 2N A Al N
TN T 25 T AT LAl R A B A A T e, R
T BEH Z X OGD/R 75 5 1 4 fa 61 45 H A R

GAPA43 JEHZE A KAl A A, Bk 2 il
R NP E R R AR I B AR &
Yy, 250k nT R AN . GAP43
FERBEN T fE M Bl S T RER & rALH 2 —7
PSD-95 J& 2 15 2447 1 4 48 0 25 ik 5 5 B [X A ST Y

ET Hh R ZH
Fasudil group

C

NogoA I ‘1’

N i —
RhoA | i

L ROCK? [

GAPDH [ s oy w—

S R
%"?}& & s‘@}&%@@&%’ S \{\3%7 Q
PO S
SHCHRC AU RS
D @8 &
%Qo"‘ & <
¥ 3.0 G 259
o 25 T?j u
5 a 5
. E - 2 B E 2.0 1
}C 5 2.0 XZ
e 7 r’é £ 15
T K a -~
® 8 1.5 as be b
I o bc b w .S
= 7] -
£ 435 10
22 101 M2
£ & Sa
2< s My 054
g 2
oomml | 0.0 - ;
R R K R
B LS R 5B S S
SRS S e RS B
S AT (K $ WS SRS HEAY X & W
R IR O A TIC WSRO NG
P IR SN S B E S
SR S Wl HS
eco &S %0&\ &&\Q ¥

TE A AT AN NogoA MIFE3XK ;B S G YL AR ROCK2 334 ; C: NogoA . NgR . RhoA \ROCK?2 & [ 3% B3l 4541 1 D
NogoA # FIFIKKTF-GEit1E] E: NgR 2RI TFHE I F: RhoA A RIEK PS8 G: ROCK2 AR IE KPR, SIEH X
ML AL, *P<0. 001 ; SHETA A LE#L, P P<0. 001 ; SHEEFHI/R4H LLEE, ©P>0.05,

3 FHAREEZEX OGD/R Hi4iifY SH-SYSY 4l NogoA/RhoA/ROCK 1553 4 2 [ A5 1

Note. A, Immunofluorescence staining detect the expression of NogoA. B, Immunofluorescence staining detect the expression of ROCK2. C,

Western blot assay of NogoA, NgR, RhoA and ROCK2. D, Statistical chart of NogoA protein expression level. E, Statistical chart of NgR protein

expression level. F, Statistical chart of RhoA protein expression level. G, Statistical chart of ROCK2 protein expression level. Compared with the

normal control group, *P<0.001. Compared with the model group, " P<0.001. Compared with the fasudil group, °P>0. 05.
Figure 3 Effect of triptolide on the expression of NogoA/RhoA/ROCK signaling pathway protein in SH-SY5Y cells injured by OGD/R
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