%%%Aé% e ol _ .

FEAM, B, REvdsstHEER

Joumal of Pharmaceutical Practice and Sen.rlcecn TR R T sp——

T Keapl/Nrf2/H0-115 5B BRI FUFI &7 REAR TEXT G R GRE/D B 22 SR AZ AR e B e A
b, REKE, HHRL, BLW, H¥E, LEF

Study on the effect of Lishukang capsule on learning and memory impairment in mice with high altitude
hypoxia based on Keap1/Nrf2/HO-1 signal pathway

MENG Panpan, SONG Muge, YANG Shichao, CHEN Keming, YANG Zhongduo, MA Huiping
TEZE 7] View online: http://yxsj.smmu.edu.cn/en/article/doi/10.12206/j.issn.2097-2024.202303006

AT ARG HoA S E

Articles you may be interested in

G FE M R AEAL v DR SR sl ) DR A IS
Anti-hypoxia activity and its protective effects of Lishukang capsule on rat brain tissue at simulated high altitude hypoxia

2F SR 5 RS 2018, 36(3): 255-259  DOI: 10.3969/.issn.1006-0111.2018.03.014

B T SR B A S T m TOR (R 538 UG 2 e A2 0

Phenylethanoid glycosides of Pedicularis muscicola ameliorate high altitude—induced memory impairment by activating mTOR signal

pathway
2SR 5 RS 2017, 35(3): 238-242  DOI: 10.3969/j.issn.1006-0111.2017.03.011

BFALTR e St B4 N B  O r Blest AL RIS

Ameliorate effect and mechanism of verbascoside on memory impairment in hypoxic mice

2y 5 /4. 2019, 37(1): 23-26  DOL: 10.3969/j.issn.1006-0111.2019.01.006

e 312 A X sl e I R PPV T S
Protective effects of the total bakkenolides from Petasites. tricholobus on high altitude hypoxia
2SR 5 R S5 2017, 35(2): 116-120,125 DOI: 10.3969/j.issn.1006-0111.2017.02.005

AU, i IR A PR X R Bt . IRZH U RIS
Study on myocardium and brain damage in rats by simulating high altitude

225 5 RS . 2018, 36(3): 250-254  DOLI: 10.3969/).issn.1006-0111.2018.03.013

I MCCC2XT R 9 AR AN B 2R DU 145458 . 325 IR T 1 5 oy
Effects of MCCC2 knockdown on proliferation, migration and apoptosis of DU145 prostate cancer cells

2R 5 IR S5 2021, 39(3): 215-220  DOI: 10.12206/j.issn.1006-0111.202104020

{Jgﬂ:{l'fl’l any


http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.2097-2024.202303006
http://yxsj.smmu.edu.cn/cn/article/doi/10.3969/j.issn.1006-0111.2018.03.014
http://yxsj.smmu.edu.cn/cn/article/doi/10.3969/j.issn.1006-0111.2018.03.014
http://yxsj.smmu.edu.cn/cn/article/doi/10.3969/j.issn.1006-0111.2017.03.011
http://yxsj.smmu.edu.cn/cn/article/doi/10.3969/j.issn.1006-0111.2017.03.011
http://yxsj.smmu.edu.cn/cn/article/doi/10.3969/j.issn.1006-0111.2019.01.006
http://yxsj.smmu.edu.cn/cn/article/doi/10.3969/j.issn.1006-0111.2019.01.006
http://yxsj.smmu.edu.cn/cn/article/doi/10.3969/j.issn.1006-0111.2017.02.005
http://yxsj.smmu.edu.cn/cn/article/doi/10.3969/j.issn.1006-0111.2017.02.005
http://yxsj.smmu.edu.cn/cn/article/doi/10.3969/j.issn.1006-0111.2018.03.013
http://yxsj.smmu.edu.cn/cn/article/doi/10.3969/j.issn.1006-0111.2018.03.013
http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.1006-0111.202104020
http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.1006-0111.202104020
http://yxsj.smmu.edu.cn/cn/article/doi/10.12206/j.issn.1006-0111.202104020

PR SRS 2026 4E 1 25 H 44l 1M
26 J Pharm Pract Serv, Vol. 44, No. 1, January 25, 2026

-+

EHF Keapl/Nrf2/HO-1 ESEBEARFFEREMNSEHBER/NMRFE L
IZ BRI EIER

SErB Y, REM, A R, A, LR (L M TR AR S TR AR, HA 22
730050; 2. B B 5 R R BA S JLU O B2 Be 24 5708, Hlr 2244 730050)

[(#E] B8 T Kelch BEFRE AR LA X E H-1(Keapl) . BT E2 A5 T 2(Nrf2) Fl L 21 2 048 -1 (HO-1)
55 38 AR R BT R e ) 1 TR s A N R S A AR M GEE . 733% % 60 K Balb/C MMk /INERBEAIL 53y 1F %o iR
2, BRAEEIIZE | 4T R R B2 (400 mg/kg) . FIEF REACHEAS . . =41 (400, 600, 800 mg/kg), #F4H 10 K, AHREH %
245 7d, 55 4 REBZEEHUG, 1IE% W RARFE T 24 14K (1500 m), HARK 4 E TR TARE 3 W S AR L =5 54K 7500 m
B4R 3 d, I A HE B 2R 20 1 UK, JEH O IR R BRI 20 25 T A BRAR /K, ARIKZAZG)5 1 h, SR FH VR B RS/ N BRUZE B 55
JERECIRAS RS RCACRE S7; HE Yo a8/ N U ZH 200015 IX A TR 2522725 1; Western blot IS Hh4H 41 Keap1/Nrf2/HO-1
SEMBEEATETARATHEEATES. SR SIEFXRAMEL, SRR/ R 2 [LCIZ a8 0 W B3
(P<0.01); HE 4 (0 042/ B T oo 73 7™ 55 Keapl 8 12 i & B 20k B8 (1 s 2 -2 (Bel-2) A6 X B (Bax).
PR R &2 BR 2 1 1§ -3 (Caspase-3) & 0¥ [ FH(P<0.01); Nrf2, HO-1 & Bel-2 i FRE(P<0.01) . B AIZHAH LT,
BT BRI A 2 ) ek 28/ BRUAE VR B AT Ry 2 S 3 h A i 5 IR (P<<0.05, P<0.01) ; HE YL (5 WS4 22 e An L HEB 82 5%, 4
HITE A 5541 Keapl 25 & & MR T-MI56FE (4 Bax, Caspase-3 F w1 F[#(P<0.01); Nrf2, HO-1 XAT-HKE I Bel-2 & &
EFH(P<0.01). ZEie = IREEE T DR UM UL RN . 15 SR TR G i 2k, DRI EE T /INBUA I T RE 1 B A 5
FIET FE RS HEREA ACE A S R A/ B2 S R IZ R AR, AR FPLEI W B85 J495 KeapI/Nrf2/HO-1 15 558 #% . BEALAT A %K.

[RBIA] i JEB A FIET IR 9E; 2% 201012 RE 775 Kelch BRI ST R AHSE 2 - 1A% R F B2 MG IR 2/1f0 4T 2 i
fif-1 155530 s ARk T

[XEHS] 2097-2024(2026)01-0026-06 [DOI] 10.12206/j.issn.2097-2024.202303006

Study on the effect of Lishukang capsule on learning and memory impairment

in mice with high altitude hypoxia based on Keap1/Nrf2/HO-1 signal pathway
MENG Panpan'?, SONG Muge?, YANG Shichao?, CHEN Keming’, YANG Zhongduo', MA Huiping(1. School of Life Science
and Engineering, Lanzhou University of Technology, Lanzhou 730050, China; 2. Department of Pharmacy, No.940 Hospital of
Joint Logistics Support Force, Lanzhou 730050, China)

[Abstract] Objective To study the effect of Lishukang capsule on learning and memory impairment in mice with high
altitude hypoxia based on Keapl/Nrf2/HO-1 signal pathway. Methods Sixty male Balb/C mice were randomly divided into
normal control group, hypoxia model group, Rhodiola capsule group (400 mg/kg), low, medium and high dose groups of Lishukang
capsule (400, 600, 800 mg/kg), with 10 mice in each group. The normal control group was fed at the local altitude (1 500 m) after
7 days of intragastric administration in each group, and the rest groups were fed at the low pressure and hypoxia animal
experimental cabin to simulate the altitude of 7500 m for hypoxia for 3 days. During this period, the normal control group and the
hypoxia model group were given normal saline once a day, and 1 hour after the last administration, the eight arm maze was used to
test the spatial memory ability of mice under simulated high altitude hypoxia; HE staining was used to observe the morphological
changes of hippocampus in mice; Western blot was used to detect the changes of protein content of Keapl/Nrf2/HO-1 signal
pathway and apoptosis related protein in hippocampus of mice. Results Compared with the normal control group, the spatial
memory ability of mice in the hypoxia model group was significantly impaired (P<0.01); HE staining showed that hippocampal
neurons in mice were seriously injured; the content of brain tissue Keapl protein and apoptosis related protein Bax and Caspase-3
increased (P<0.01); the content of Ntf2, HO-1 and apoptosis related protein Bcl-2 decreased (P<0.01). Compared with the hypoxia
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model group, the error rate of mice in the high dose group of Lishukang capsule in the eight arm maze behavior experiment was

significantly reduced (P<0.05, P<0.01); HE staining showed that the neurons were arranged orderly and the cell morphology was

good; the content of Keapl protein and apoptosis related protein Bax and Caspase-3 decreased (P<0.01); the content of Nrf2, HO-1

and apoptosis related protein Bcl-2 increased(P<0.01). Conclusion High altitude hypoxia can lead to oxidative stress injury in

mice and induce the expression of apoptosis related genes, thus aggravating the cognitive dysfunction of mice; Lishukang capsule

can effectively improve the learning and memory impairment in mice caused by hypoxia, and its mechanism may be related to

regulating the Keap1/Nrf2/HO-1 signal pathway and reducing apoptosis.

[Key words] high altitude hypoxia; Lishukang capsule; learning and memory ability; Keap1/Nrf2/HO-1 signaling pathway;

morphological changes; apoptosis
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