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Effect of salidroside on high glucose induced retinal ganglion cell injury by
regulating the cAMP/PKA/CREB pathway
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Abstract: Objective To investigate the effects of salidroside on retinal ganglion cell (RGC) damage induced by high glucose and
cAMP/PKA/CREB pathway. Methods RGC-5 cells were assigned into control group, model group, salidroside (0.25, 0.5 mmol/L)
groups, and salidroside + Forskolin group. 5-Ethynyl-2'-deoxyuridine (Edu) was used to detect cell proliferation in each group. 2,7-
dichlorofluorescein diacetate (DCFH-DA) fluorescent probe was used to detect reactive oxygen species (ROS). Enzyme linked
immunosorbent assay (ELISA) was used to detect oxidative stress and cAMP levels. Flow cytometry was used to detect cell apoptosis.
Monodansylcadaverine (MDC) staining was used to detect autophagic vacuolar formation. Western blotting was used to detect the
expression of proteins related to proliferation, apoptosis, autophagy, and the cAMP/PKA/CREB pathway. Results Compared with
model group, the Edu positive rate, PCNA expression, and SOD activity in salidroside (0.25, 0.5 mmol/L) groups were increased, ROS
mean fluorescence intensity, MDA content, apoptosis rate, cleaved Caspase-3, Caspase-3, autophagy vacuolar green fluorescence
intensity, LC3II/LC3I, Beclin-1, PKA, p-CREB/CREB protein, and cAMP level were significantly decreased (P < 0.05). Compared with
salidroside 0.5 mmol /L group, the Edu positive rate, PCNA expression, and SOD activity of salidroside +Forskolin group were
decreased, ROS mean fluorescence intensity, MDA content, apoptosis rate, cleaved Caspase-3, Caspase-3, autophagy vacuolar green
fluorescence intensity, LC3II/LC3I, Beclin-1, PKA, p-CREB /CREB protein expression, and cAMP level were significantly increased
(P < 0.05). Conclusion Salidroside can alleviate high glucose induced RGC-5 injury, and it is associated with inhibition of
cAMP/PKA/CREB signaling pathway.
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R 1 BEMBEERIEFERAEARIALE ( x£s, n=6)

Table 1 Comparison of cell proliferation and proliferation- related protein expression in each groups ( xts,n=6 )

4151 W /(mmol- L) Edu BHMEER /% PCNA # HAHN K iE &
payil — 48.32+4.91 0.95+0.10
R — 14.16+1.48" 0.36+0.04"
HRE 0.25 29.35+3.02% 0.5940.06%
05 46.54+4.71% 0.8440.09%&
415 K 4 Forskolin 0.5+0.02 30.18+3.09@ 0.66+0.07@

xR A

*P<0.05; SRR *P<<0.05; SL5RTF 0.25 mmol L 4LHE: &P<<0.05; S 5K 0.5mmol-L 4 HE: @P<0.05.

“P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs salidroside 0.25 mmol-L™! group; @P < 0.05 vs salidroside 0.5 mmol-L™! group.

paict FEE7Y 5 RF 0.25 mmol-L! 5K 0.5 mmol-L™! 2135t K H + Forskolin
3 DCFH-DA &l ROS 7K (X400)
Fig. 3 ROS levels detected by DCFH-DA (%400)
£2 BEMMENFHAFLER ( xxs, n=6)
Table 2 Comparison of cellular oxidative stress in each group ( xts5,n=6)
20 531 WP /(mmol- L) ROS/MFI MDA/(nmol mg™") SOD/(U-mg™")
o e — 50.26+5.11 4.45+0.46 18.92+1.95
it — 124.894+12.69" 27.39+2.82" 4.061+0.43"
AR SN 0.25 95.28+9.72% 18.14+1.87* 8.25+0.89%
0.5 61.3946.31%& 7.51+0.79% 16.74+1.75%&
415t K1 + Forskolin 0.5+0.02 93.76+9.58@ 17.68+1.81@ 9.32+1.01@
SRR UL "P<0.05; SREBIALLEL: #*P<0.05; SZFCKTF 025 mmol' L AHLLEL: $P<<0.05; HLAT 0.5 mmol L AHLLER: @P<<0.05.

P < 0.05 vs control group; P < 0.05 vs model group; P < 0.05 vs salidroside 0.25 mmol-L™! group; ©P < 0.05 vs salidroside 0.5 mmol-L™! group.
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Fig.4 Apoptosis was detected by flow cytometry
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Xof HE kit 0.25 05  ZFKH
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5 Western blotting 4&U-&28 401 cleaved Caspase-3+
Caspase-3 EHFIA
Fig.5 Western blotting detected cleaved Caspase-3 and

Caspase-3 protein expression in each group

®3 SAMBRATRATHEXEATALE ( x+s, n=6)

Table 3 Comparison of apoptosis and apoptosis-related protein expression in each groups ( x+ts,n=6)

ZH W /(mmol- L) MMRPHT-3 /%  cleaved Caspase-3 #HXJ K ik&  Caspase-3 tHX KL &
xof BE — 4.33+0.46 0.23£0.03 0.26+0.03
it — 25.47+2.63" 0.7940.08" 0.87+0.09"
AR o St 0.25 13.72+1.42% 0.58+0.06* 0.64+0.07#
0.5 6.28 £0.65%& 0.3440.04%& 0.38+0.04%&
215 K FF -+ Forskolin 0.5+0.02 12.53+1.31@ 0.55+0.06@ 0.62+0.07@

Lt LEE: "P<0.05; SRAIELEE: 1P<<0.05; SLFKER 0.25 mmol L ZHLEEL: 4P<<0.05; SLLEURT 0.5 mmol L 4L @P<<0.05.
“P < 0.05 vs control group;*P < 0.05 vs model group; P < 0.05 vs salidroside 0.25 mmol-L™! group; @P < 0.05 vs salidroside 0.5 mmol-L™" group.

2L 5 R4 0.25 mmol-L!

25 RFH 0.5 mmol-L!

41 5t K +Forskolin

6 MDC WEMpELEEBHK (X1 600)
Fig. 6 MDC observed the formation of autophagy vacuoles (x1 600)

R4 BEMMARHEXEARALR ( x+s, n=6)

LO3/LC " S S S W | (¢ Table 4 Comparison of autophagy related protein

e GED e e S expression in each groups ( X £s,n=6 )

, B AN RIAR
. JH H y -1
Beclin-l ws SN W a— - (O A I mmol L) = e T Bedlind
Xof — 0.34+0.04 0.25+0.03
. it — 0.884+0.09* 0.8140.09"
Pactin D D D - AR5 o 0.25 0.67+0.08% 0.59+0.06%
0.5 0.4140.05*& 0.33+0.04%&
A BE 025 05 ZRAH LR+ 0.5+0.02 0.65+0.07% 0.56+0.06@
41 5 RF/(mmol-L™")  +Forskolin Forskolin

ExRRA . "P<0.05; HEMALE: *P<0.05; SAFKE
0.25 mmol-L ' L H#%: &P<<0.05; S50 5 K1 0.5 mmol-L ! 41HL#:
@p<0.05,

7 Western blotting #3 & A 208 LC3II/LC3I.
Beclin-1 EARIE

Fig.7 Western blotting detected the expression of
LC3II/LC3I and Beclin-1 proteins in cells of each group

*P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs
salidroside 0.25 mmol-L™' group; @P < 0.05 vs salidroside 0.5
mmol-L™! group.
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Fig. 8 Western blotting detected the expression of PKA, p-
CREB, and CREB protein in each group
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Table S Comparison of cAMP/PKA/CREB signaling pathway related proteins expression in each group ( x=* s,n=6)

ZH W /(mmol- L) cAMP/(nmol L) PKA EIELik ﬁé%iREB 'CREB
oyl — 6.0310.62 0.3240.04 0.3840.04
it — 13.96+1.41" 0.82+0.09* 0.904+0.10"
AERE 0.25 10.31+1.06% 0.61+0.07% 0.68+0.07%

0.5 6.7240.69%& 0.3640.04#& 0.4340.05%&

41 5t K 4 Forskolin 0.5+0.02 9.81+1.02@ 0.5940.06@ 0.66+0.07@

SxIRA R P<<0.05; SRR *P<0.05; SLERF 0.25 mmol L A &P<<0.05; 54 5KE 0.5 mmol- L 4HEbE: @P<0.05.

P < 0.05 vs control group;*P < 0.05 vs model group; P < 0.05 vs salidroside 0.25 mmol-L™! group; ©P < 0.05 vs salidroside 0.5 mmol-L™! group.
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