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Abstract: Objective To investigate the protective effect of Calycosin—7-0-B-D-glucoside (CG) on oxygen—glucose
deprivation/reperfusion (OGD/R) neurons by regulating SIRT1 signaling pathway. Methods The OGD/R model of
hippocampal neurons was established by hypoxia for 8§ h in glucose free medium and reoxygenation in complete
medium for 6 h. The cells were divided into four groups: normal group (Control), OGD/R group, SIRT1 specific
inhibitor group (EX527) , SIRT1 specific inhibitor + Calycosin— 7- O— 8- D- glucoside group (EX527 + CG). After
treatment, CCK-8 method was used to determine the cell survival rate; spectrophotometry was used to detect the
contents of lactate dehydrogenase (LDH), superoxide dismutase (SOD) and malondialdehyde (MDA ) ; the content of
reactive oxygen species(ROS), the apoptosis rate were detected by fluorescence method; Western Blot and enzyme—
linked immunosorbent assay (ELISA) were used to detect the expression of SIRT1 related proteins. Results Compared
with OGD/R group, cell viability, SOD content, SIRTI1 protein, FOXOI1 protein, Bcl-2 protein and PGC- 1a
protein levels were significantly decreased in EX527 group(P<0.05), while LDH and MDA content, apoptosis rate
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and Bax protein level were significantly increased in EX527 group (P <0.05). Compared with EX527 group, cell
viability, FOXO1 protein, Becl-2 protein and PGC-1a protein levels were increased in EX527 + CG group, SOD

content and SIRT1 protein levels were significantly increased (P <0.05), MDA content was decreased, LDH content

and apoptosis rate and Bax protein level were significantly decreased (P <0.05). Conclusion The mechanism of CG

in alleviating OGD/R injury of hippocampal neurons is related to the regulation of SIRT1 signaling pathway.

Keywords: Calycosin—7-0-B-D—glucoside(CG); hippocampal neurons; SIRT1 signaling pathway; SIRTI specific

inhibitor; oxygen—glucose deprivation/reperfusion(OGD/R) injury

il 0 A R H i i o R . M R R
FPRE A, R ™ B U N e B RIS 4 25 22 0F R
JRE R g ot A A DR i 2 9 e 1) AR
o J L 0 1) 60%~80% 15 £H 2R Ak -tk iy Sk 420 174
FRBIRAS T, A 545 R4 RN BE 4 H B ™ o A #5403
FBEIR, Y AR . ok i 45 T BrE B A 45 il
WG, 2 — 2 R ik 4 2450 AR — R B Y
RAER N, 5 AN, DUBRE BRI T 1
(SIRT1 ) 2 —7fvHH ot e AR M2 v — A% 11 R (NAD™ ) AR 1)
EHEOWALEEZEST, WE i 5 0k Ak P i A
FEMIBS 2R v LGS N F (PGC-1a) . B SEHF
kB(NF-kB) . DNA & EH-ERYAHEAERS, 25
PR S G A 2 07 K A1 A AN i 2 A 45 £ Bl A
s, BEREIRAT(CC)EP K EE
MR Z— o AR HGE, CC HAPUA L
PORMPTA R T3 M, X Rl A i A — AR P
YER o AR BZH A0 ok SIRT1 5 538 6 0) 46 43+
T CG XA HHET: (OGD/R ) i 403 40 MU 2 A 45
PHERRALE, FET ik, AR SIRTI F5
PEAHI ] X527 #E—2E R0 CG Xk i 2 e 40 i
OGD/R it B B g4 AL, LUSR CG FEIR T 6k
A XU A 197 FH K sdt— A o B B S

1 MREHE

L1 4 /NRIBE DR ZcH R, WH RIEEA
YR A BR A

1.2 259 & ik  CC (4 & =98% , it 5 .
56411564), AR FEE A H RATBRA A . DMEM
ToRERE SR 5L (L5 . 8116461), 3 [ Gibeo AT ;
CCK-8 iX#H| & (It 5. GB904), HAF A5
fF s SIRT1 H: S EX527 (5. CSN15833-
006), FE[E CSNpharm 23] ; FLERME E(EE (LDH) it
&It 20190416) . B EAALYIEAL G (SOD) 15 &
(5. 20190416) . N (MDA) X H] & (It 5 .

20190408) , ¥4 [ B & A Y TR BF 58 T
SIRT1 Hufk (18%5: 9475), 3E[E CST Awl; ki
s 1 PLiR (FOXO01, 8% . AF6416) . BCL2-
Associated X PUIE (Bax, 585 : AF0120) . B kL4
Jf19RE -2 $iik (Bel-2, 4355 AF6139), #i [T
Affinity Biosciences 23 H) ;3o 801k W) WA 58 W 0
Ty FGE N T -1 (PGC- 1) 3 HFRF & (L5
MB-5755A), VLIEEbREPFHABR /A F] 3 Annexin
V=FITC/PL 21 A 8 7~ 3K 7] & (5 . KGA105-
KGA108) , VLAY AYRIE AR A 36 A
(ROS) KM & (5. 20191011), b DAY
BHEARAF]; BCA B 1k B2 I 350 & (A5
011720190724), i = REYFEARGIRAF,
1.3 LR CCL-170T-8 B =¥ 346, Hrinyk
Esco A F]; TE2000-S BUZGEIE Wi, HAJEHE
N BREVINE, INE K Stemeell A ] ; E1Lx800 %
P IR S e A, S [E BioTek 24 +]; FLV 1000 %434
T RE RS, HA Olympus AH]; 1658003 HITE
HHLIKAE | Criterion 25 HEFAEIRSE . 1708195 A%
ZA G, 1645052 M Powerpac Basic F&fifi HL I, 32
Bio-Rad 247 ; BD FACS Aria M i=C40M4, 251H
BD A F].

1.4 AN 4l K gy 85 Kl 5l 2 on di i 3L 5o
4 21, RPIEH X REAL | AEURE R 2F FERE T 41 (OGD/R
4, BEAIAL) . SIRT1 45 S PR il 50 4H (EX527 4H)
EX527+F 85 5 85 B H 41 (EX527+CG 41) o 1EH X 1]
HAMP IR AR IEH S T H 3% OGD/R A4 ifE .
BEREFRIL PB4 8 h 5, KON IR 4 Y 8 4 7
HAG A 6 hy EX527 AAMMIH S 40 pmol - L' EX527
() TCWE RS SR B A 8 h ST, K TOME I IR AR i
40 pmol - L' EX527 MY5E 215373 E 44 6 h; EX527+
CG ZHAM M5 40 wmol - L™ EX527 FY JOME 1% 97 2L 5k
08 h i, oM IR I AL 40 pumol - L' EX527
H133.6 pmol - L CG BY5EREFRILT A 6 h,



- 760 - Traditional Chinese Drug Research & Clinical Pharmacology, 2021 June, Vol. 32 No. 6

1.5 HUMAENS RE AR PRES RS, W Rk
e, PBSIEVE3 G, MAT 10% CCK-8 [H5¢ 455
FIL; BT 2 h 5, RN E 45 4 AR
450 nm Kb A6 (OD)E , T3 4 A7 06 %
(%)=(Z52 OD A — 25 FIXTREFL OD B/ CIEH % I
20 OD {H — =5 FIXFIEFL OD {E)x100%

1.6 /EALRbRIIE  ANAEALERSE S, RGN
TR 96 FLAR Y, ™ 4 B0 G 1 I 43 20 3Rk
17 LDH. SOD i J7 2 MDA % 1 B e .

1.7 4L ROS & &Ml B DCFH-DA 4 HF
AN ROS S il . AWML FRZS RS, A
10 pmol-L"' DCFH-DA TAEM, 37 CHIEHIFE 20 min,
TSRS, RO SR R
1.8 4 Lo oK L2 R FITC Arid 19
Annexin V VERZOCHE HEAT A MRLIE TR0 . 20
SEPREE S, R R AR 40, Binding Buffer
BV MIG, it A Annexin V-FITC #1 Propidium
Todide, ZEE . EOGN 5 min, 7 =040 A0
SEANHLIR T B L

1.9 Western Blot ik ¥ il SIRT1 {5 5 il % v ¢4t
WL K R RIPA 2405, LU BCA ik
M S A S a; EOENHSEERE, ##17 SDS-
R T e BE RS LUK, BEJS B HAREE 1 & PVDF
i . PVDF B 5% Bife 4 ikt 2 h )5, #Ef
KW —PURRPT 4 CHE LR, —PiWE &t
4392 SIRT1(1:1 000) . FOXO1(1:1 000) . Bax
(1:500)F1 Bel-2(1:500) , TBST eyt )m, B
M i AL Y B (HRP) AR iC i) 9L TEEFF 1 he
TBST ¥, DL ECL KW T 5 ; LI B-actin
FNZ, R Image] X B 08 AT € &
38T

1.10 ELISA iE#il PGC-1a 1L KF  4iifudt
PREE S, A AR G U AP IR PGC-1a

b. OGD/R 4

a. IEH R R
: OGD/R ZH: MR EEEA; EX527 4 SIRTL R R4 ; EX527+C6 H: EX527+ i 0
E1 HESSHETHBMBFSENE(x100)
Figure 1 Morphology of hippocampal neurons in each group(x100)
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Table 1 Effects of Calycosin—7—0-8-D-glucoside on oxygen—
glucose deprivation/reperfusion injuried hippocampal neurons

viability and LDH in supernatant(x +s, n=6)

2151 LA /% LDH/(mmol - 1")
TEH X IR 100.00 + 3.82 68.48+7.51
OGD/R 41 46.39+1.97 122.42+27.51°
EX527+CG 41 45.49+2.70 162.72 +25.44°
EX527 41 35.99+2.55" 257.42+35.82°

H: OGD/R 41: SAMERIZFFREEAL; EX527 41: SIRT1 FeS A6l 5
24; EXS27+CC 4. EXS27+ BT EI T4l 51E 5 41 441
I, *P<0.05; 5 OGD/R AL, “P<0.05; 5 EX527 AL, 'P<
0.05

c. EX527+CG 41 d. EX527 41
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Table 2 Effects of Calycosin— 7— O- 8- D- glucoside on SOD
activity and MDA content in oxygen— glucose deprivation/

reperfusion injuried hippocampal neurons supernatant(x +s, n=6)

215 SOD/(U-L™Y) MDA/(mmol-L™")
TE X A 83.27+7.09 176.03 +28.17
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d. EX527 41

c. EX527+CG 41

. OGD/R 4. EWEHZFRME 4 ; EX527 240 SIRTI RrMmiilsn gl ; EX527+CG 4H: EX527+BE
SR SIEW A BAMLL, *P<0.05; 5 OGD/R 4L, “P<0.05; 5 EX527 4itfitk, *P<

B2 ERFEMENEENFERTEIMETHBBPFER(ROS)EEMNHM (v £5,

Figure 2 Effects of Calycosin— 7— O- B— D~ glucoside on ROS content in oxygen— glucose

deprivation/reperfusion injuried hippocampal neurons(x s, n=6)
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Figure 3 Effect of Calycosin—7-0-B-D-glucoside on apoptosis rate of oxygen—glucose deprivation/reperfusion injuried hippocampal

neurons(x s, n=6)
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Figure 4  Effect of Calycosin—7-0-B-D-glucoside on the expression of key proteins in SIRT1 signaling pathway of oxygen—glucose

deprivation/reperfusion injuried hippocampal neurons(x s, n=6)
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