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kit was used to detect cell activity, TUNEL staining was used to detect neuron apoptosis, JC-1 kit was used to de-
tect mitochondrial membrane potential, Calcein AM was used to detect MPTP opening degree, and Western blot
was used to detect proteins expression of brain-derived neurotrophic factor (BDNF) , postsynaptic compact protein
(PSD-95) , Snaptophysin, Snapsin-1, and Cyclophilin D (CypD). Results
viability of Sevo group was significantly reduced (P <0.05) , the apoptosis rate of neurons increased (P <0.01),

Compared with Con group, the cell

the expression of synapse proteins decreased (P <0.05), the mitochondrial membrane potential decreased (P <
0.01) , the opening degree of MPTP increased (P <0.01), and the expression of CypD protein increased (P <
0.01). Cyclosporin A, a specific inhibitor of MPTP opening, could reduce hippocampal neuron apoptosis and syn-
aptic damage caused by sevoflurane exposure, maintain mitochondrial membrane potential, and inhibit MPTP open-
ing and CypD protein expression. Conclusion Prolonged exposure to sevoflurane can cause damage to hippocam-
pal neurons in SD rats. The mechanism is related to the promotion of CypD-mediated MPTP opening.

Key words sevoflurane ; hippocampal neurons ; cyclosporin A ;cyclophilin D ; mitochondrial permeability transition
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48.07,P <0.01) . LW6 + 20 wmol/L 4-OHT (F =
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3 4

A 4-OHT (5 wmol/L) £H 40 g & T- B (F =
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10 wmol/L 4-OHT ( F =37.86,P <0.01) si-HIF-1a
+20 wmol/L 4-OHT(F =36.61,P <0.01) (|8 4B) ;
Tt A B AR R I 25 2R B R, 5 si-NC + 4-OHT (5
wmol/L) #H kb, si-HIF-1a A 34 5% 4-OHT %} MCF-7/
TR 4 PP VB, AR IR TR 3G in (F =12. 99, P
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TAM 2 il MCF-7/TR T 24 i B B iR 42
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(5.10.20 pmol/L) AT F#AIK 4-OHT Xt MCF-7 2 1 ()
HIHR FG4592 +5 wmol/L 4-OHT(F =10.49,P <
0.05) FG-4592 +10 pmol/L 4-OHT(F =41.59,P <
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I HIF-1o A B2 0 FLAR I8 TAM i 24536 97 18 4
J AHSR RSN T HIF-1o P45 FLIR S 4-OHT fit
I PRAINLE] 1 AR B TR — R



BMBEHMKFF® Acta Universitatis Medicinalis Anhui 2022 Jun;57(6) - 943 .

N [8] Liu X, Miao W, Huang M, et al. Elevated hexokinase II expres-
I LK

sion confers acquired resistance to 4-hydroxytamoxifen in breast

C1] J RIS B LA 4 SLIRE B 1 A IR TE H SRR cancer cells[ J]. Mol Cell Proteomics, 2019, 18(11) ;2273 —84.

VA BRSE[ )], TP EAL R 2021,56(5) 737 —43 [9] Duan L, Motchoulski N, Danzer B, et al. Prolylcarboxypeptidase
N YhH T . = 2 ST s : - .
(2] ZENEEE SR EUA R - WS A5 W2 I T £ regulates proliferation, autophagy, and resistance to 4-hydroxyta-
S CYP2D6 P £ A I b TR0 5 5 i 15 4534 7 TS 1Y moxifen-induced cytotoxicity in estrogen receptor-positive breast
S O RS LT < H =] SUSREN

MRS ] 2B R 2242018 .53(10) ;1614 - 8. cancer cells[ J]. J Biol Chem, 2011, 286(4) ;2864 —76.

[3] Dewangan J, Srivastava S, Mishra S, et al. Salinomycin inhibits [10J Li'$, LiJ, Dai W, et al. Genistein suppresses acrobic glycolysis

and induces hepatocellular carcinoma cell death[ J]. Br J Cancer,

2017, 117(10) : 1518 -28.

breast cancer progression via targeting HIF-l1a/VEGF mediated
tumor angiogenesis in vitro and in vivo[ J]. Biochem Pharmacol,
2019, 164 :326 -35.

[4] Tsubaki M, Takeda T, Tomonari Y, et al. Overexpression of HIF-

[11] Jia X, Hong Q, Lei L, et al. Basal and therapy-driven hypoxia-in-
ducible factor-l1a confers resistance to endocrine therapy in estro-
gen receptor-positive breast cancer [ J ]. Oncotarget, 2015, 6
(11): 8648 —62.

[12] # W FERARERME T E3 72 R %N pS3RFP /3 HIF-la
FEfgALEI S D]. N BT BERER 2, 2016.

[13] LiX, WuY, Liu A, et al. Long non-coding RNA UCA1 enhances

la contributesto melphalan resistance in multiple myeloma cells by
activation of ERK1/2, Akt,and NF-xB[J]. Lab Invest, 2019,
99(1). 72 -84.

[5] WangJ, Hong DY, Chen L, et al. Effects of GPER inhibitors on

the growth and colony formation of MCF-12A mammary epithelial
tamoxifen resistance in breast cancer cells through a miR-18a-

HIF1a feedback regulatory loop[ J]. Tumor Biol, 2016, 37(11) .
14733 -43.
[14] Song J G, Lee Y S, Park J A, et al. Discovery of LW6 as a new

cells induced by estrogen for a long time[ J]. Chin J Hosp Pharm,
2017,37 (3): 235 -8.

(6] FRIRER, PROSER, XU, 45 3-JR DA R AR 1 fin MCF-7/TR it 24
YRS AT 25 AU [ T]. 2522 2% 41,2020, 55 (10) :2392
-1.

(7] Bsis BR/NAR. SLIME Mh s H SR 25 WL A s R [ 0] g
B EE2¥,2019,30(6) ;808 —11.

potent inhibitor of breast cancer resistance protein [ J]. Cancer

Chemother Pharmacol, 2016, 78 (4) : 735 —44.

Study on HIF-1a regulating the sensitivity of 4-hydroxytamoxifen to

breast cancer MCF-7 cells
Chen Zongyue' ,Zhang Jingyu' ,Zhang Mingin',Fan Shuanggin', Shen Xiangchun',Chen Yan',Zhang Yue'
('Key Laboratory of Optimal Utilization of Natural Medicinal Resources, Guizhou Medical
University, Guiyang 550025 ; *Guiyang Healthcare Vocational University ,Guiyang 550081)

Abstract Objective To explore the effect of hypoxia inducible factor 1o ( HIF-1a) on tamoxifen resistance in
breast cancer MCF-7 ,and to established a human breast cancer cell line ( MCF-7/TR ) with 4-hydroxy tamoxifen (4-
OHT) resistance. Methods 4-OHT was an active form of tamoxifen in vivo, resistant breast cancer cells MCF-7/
TR were established in vitro using 4-OHT. MTT assay was used to detect the effect of 4-OHT on the MCF-7 and
MCF-7/TR cells, and the drug resistance multiple was detected. Western blot was used to detect the expression
level of HIF-1a protein in MCF-7 and MCF-7/TR cells. The effects of HIF-1a inhibitor (LW6) or siRNA HIF-1a
on MCF-7/TR cells and 4-OHT on MCF-7 cells treated with HIF-1a stabilizer (FG-4592) were detected by MTT
and flow cytometry AV/PI staining. Results The results showed that the MCF-7/TR was successfully constructed ,
and the drug resistance ratio was (5.56 £0.80). Compared with MCF-7 cells, MCF-7/TR cells had higher expres-
sion of HIF-1a protein and it was up-regulated after tamoxifen treatment. After giving LW6 or silencing the expres-
sion of HIF-1a,the down-regulation of HIF-1a expression enhanced the inhibitory effect of 4-OHT on MCF-7/TR
cells. After treatment of FG-4592, the expression level of HIF-1a in breast cancer cells MCF-7 was up-regulated
and hindered the inhibition effect of tamoxifen on MCF-7 cells. Conclusion The above results indicate that HIF-
la plays an important role in 4-OHT resistant breast cancer, and targeting HIF-1a may be an effective way to in-
crease the sensitivity of MCF7/TR cells to tamoxifen.
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