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Investigation on improvement effects and mechanism of 7-hydroxyethyl chrysin on PC12 cell injury induced
by hypobaric hypoxia

ZHANG Dongmei, GAO Yingchun, ZHANG Jie, JING Linlin, MA Huiping (Dept. of Pharmacy, the 940th
Hospital of Joint Logistics Support Force of PLA/Lab of PLA for High Altitude Medicine, Lanzhou 730050,
China)

ABSTRACT OBJECTIVE To investigate the improvement effects and possible mechanism of 7-hydroxyethyl chrysin (7-HEC)
on PC12 cell injury induced by hypobaric hypoxia. METHODS The rat adrenal pheochromocytoma cell line PC12 was cultured
under low-pressure hypoxia (5%CO., 94%N., 1%0., 54 004 Pa) to investigate the different concentrations of 7-HEC (100, 10,
1, 0.1, 0.01 wmol/L) on the survival rate of hypoxic cells; the effects of 7-HEC (1 wmol/L) on the contents of lactate
dehydrogenase (LDH) and malondialdehyde (MDA) , superoxide dismutase (SOD) activity, apoptotic rate, cell cycle, and the
expressions of cleaved caspase-3, Bcl-2 and Bax were detected. RESULTS Compared with control group, the survival rate of cells
in hypobaric hypoxia group was decreased significantly (P<<0.01); 10, 1, 0.1 wmol/L 7-HEC could reverse the decrease of cell
survival rate caused by hypobaric hypoxia (P<<0.05 or P<<0.01). Compared with control group, LDH content in supernatant,
MDA content in cells, apoptotic rate, the proportion of cells at G stage and the protein expression of cleaved caspase-3 were
increased significantly in hypobaric hypoxia group, while SOD activity in cells, the proportion of cells at S stage and G. stage and
Bcl-2/Bax ratio were decreased significantly (P<<0.05 or P<<0.01). Compared with hypobaric hypoxia group, the contents of LDH
and MDA, apoptotic rate, the proportion of cells at G, stage and the expression of cleaved caspase-3 in 7-HEC group were
decreased significantly, while SOD activity, the proportion of cells at G. stage and Bcl-2/Bax ratio were increased significantly (P<<
0.01). CONCLUSIONS 7-HEC can significantly increase the survival rate of hypobaric hypoxia cells, reduce the LDH content in

supernatant, improve cell cycle arrest, and reduce the rate of
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apoptosis. Its improvement effects on hypobaric hypoxia cell

injury may be related to the inhibition of caspase-3/Bax/Bcl-2

E-mail : 835935150@qq.com KEYWORDS 7-hydroxyethyl  chrysin; PC12  cells;
#ABIS1EE FATZHIN, 287, W14 S0l . BFSE 710 - o R GRS 4 hypobaric hypoxia; cell apoptosis; caspase-3/Bax/Bcl-2
WML K25 & . E-mail: 1026573411 @qq.com pathway

- 402+ China Pharmacy 2023 Vol. 34 No. 4 FREZ D 2023455 34 4845 41



e A EE =TT AV B S s TG N B S 2
A7 ATAR RS B OR = RO E  FEERYRAE . R
ik AP AR AOT Ry BBURK , s B9 Rl R0 3R, &
AV Bt ST SO i i oA 2 A L T Ao 25 240 BB
Pt Fii A 28 20 B i AR, SRR SCE SR B AR T
LA PRI T A B E A IR AE |
PR L W B A PR A B SRR Y E H T T
Jir I Sk S SO 28 A0 A 3 AL ) S 25 i o A b L
T FAYT — B E BRI T o v 0L, PR R 4
b 28 4 A 43 1 2 LR AL DT SR e SR AR A5 24
YWHEAEZEE L,

IAERA W9 R T, SRS AL G ) B s A 4
Pikh 2 253V E T, indi Al Bk Bo TR AT,
FE (L2 5, 7- RS0 ) N4 g &R, BoRIR
IR B IS S BAA YRR BUAR R LR
P25 R AE GV B AE R EE AR, S TRk
A E I RS A TR i ok G5 R A R T 7-
B OIRAMER LS4 5-FRIE-T-F8 LA FE B, 92504
7-hydroxyethyl chrysin, LA T & FK “7-HEC”]™; 25 PR 5%
R, T-HEC REBCE % R SR T 10 I 22U 475 AR
IRE WA , I BE L Bl AT R R B S b 2 A Bt ™
(EELARHLE M ASTEAE . PC12 40 A0 57 i 22 A4 BRD o
ZRATPRE A — AT A T R A AL 5 i
IBE 7 Pl i AR 9 A I E AT R, ST T PC12
A AR SR AR B A, IR SE T I R S A T 5 12 4
Mg T WEFE AR BUUE T &R B A 9 2 (B-
cell lymphoma-2, Bel-2) 52 i T8 1 Bel-2 MHOC X & H
(Bcl-2 associated X protein, Bax ) A # 1A LU (H B E T 41
JAT- B UERR , 35 AL A I K 2R 1 8 3 (cleaved caspase-3) M
SEPAT A MLIE T OCHE -, BT UL, caspase-3/Bax/Bcel-2
T RO TR A A T B S R BT, A
FEAR DT T-HEC X IR B4 3 PC12 20 a5t 43 iy DA A
H, Al LA caspase-3/Bax/Bel-2 i % Mk &, BT 16 &
Wy SCGEAIR TR B A B PCL2 40 353405 19 0L, LARA R
7-HEC 7 o J5 A1 Sk 480400 45 917 3 45 3w 1 1oz FH 4 it
2%,

1 ##
1.1 FENER

AR T R AR LA ) 7 4 o 28 4 i
SEBEFRAE (S B & ) Z1201821672535") \EST-10-
02 7 40 e o5 I 7 A (ORI T 24U Ae i B AT FR 2 ] )
CKX41 71 {5 A7 22 1 il B2 ( H 7R Olympus 23 7] ) \INC
153H9T6 i =S 1% 7746 (£ ] Memmert /3 7] ) | Spectra-
Maxi3 ! 4 H 5 75¢ Y fi bR (32 [E Molecular Devices 2
F] ) . ACEA NovoCyte % i =X 4l Jf1 1 ( 3% E ACEA Bio-

FREZ D 2023 4F5 34 445 41

sciences /A A ) . ChemiDocMP Imaging System %5 it i,
145347 2 58 (36 [ Bio-Rad A 7 ) %
12 FEHZSKF

7-HEC J5UR Y (4l 98% ) AR 5L 50 % [ il ; DMEM
fe R IR A0 FI 52 [E HyClone 23 7 ; i 4 1175 (fetal bo-
vine serum, FBS) . 0.25% Jif [ 15 46 & 21 ) [ 25 F Gibeo
N TR R AR R NBTI A 2L AR R A BR A
il ; FLR i S0 (lactate dehydrogenase, LDH )7 & (it
+720180728) . i A 1k 4 152 {1l (superoxide dismutase,
SOD) ik 7l & (#t 5 20190412) . P§ — ¥ (malondialde-
hyde, MDA )i & (365 20180728) ¥4 [ B 5t 2 i A=
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%1 T-HECH{RIES S A h LDH. MDA & E A
SOD iFMR R (x+5,n=6)

Eib LDH/(UmL) MDA/(nmol/mg prot) SOD(U/mg prot)
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T BHME" . AP TES R TR, S IREA L UE
BRI P cleaved caspase-3 75 [ A% 3¢ 34 /K- i 3 FF
145, Bel-2/Bax HUIRLEE T B 5 S IR B LM HL, 7-HEC
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