HERERE, B, SR
CA, EB5CO, WPRIM, UPD, CMCCEizSt

;gagﬂ;hﬁgééié :, ?$g;,;b<$ = U e

Journal of Pharmaceutical Practice

SRR I R R RE S 2 RO R AR E R BT
KA, FHk, BEF, MF, HEF

Protective effect of Saussurea involucrata flavone capsule on myocardial injury induced by hypoxia at high
altitude in mice

ZHANG Pengpeng, LI Lin, SHI ZhiQun, HE Lei, MA Huiping
TEZE 7] View online: http://yxsj.smmu.edu.cn/en/article/doi/10.12206/j.issn.2097-2024.202205086

TR BERRER  HA S

Articles you may be interested in

B S|SB N X Bl e SR S DR VR T A
Protective effects of the total bakkenolides from Petasites. tricholobus on high altitude hypoxia
2E SR 5 IR S5, 2017, 35(2): 116-120,125 DOI: 10.3969/j.issn.1006-0111.2017.02.005

KA T A RUN T PTG R - T
Pharmacodynamics of the effective anti—hypoxia constituents in Saussurea involucrata

2R SR 5 RS 2018, 36(3): 247-249.254  DOI: 10.3969/j.issn.1006-0111.2018.03.012

FET RS X AU g Dt s M e DR3P 1 TS

Anti-hypoxia activity and its protective effects of Lishukang capsule on rat brain tissue at simulated high altitude hypoxia

22 R 5 IR 45 2018, 36(3): 255-259  DOI: 10.3969/j.issn.1006-0111.2018.03.014

RA T TR A A A5 0 WAL g DR S B i A Qi ) B2
Effects of the active constituents from Saussurea involucrata on metabolism of mice at simulated high altitude

e 5 RS 2018, 36(3): 243-246  DOI: 10.3969/j.issn.1006-0111.2018.03.011

BRI AT HOC2.Co LA ATt A LA

Protective effect of areca catechu linn ethanol extract against hypoxia in HOC2 cells

Zjr B 5 RS 2019, 37(4): 294-298  DOI: 10.3969/j.issn.1006-0111.2019.04.002

THbe 7 B R 251K S0 SRR A2 SR B AR ) AP 1
Protective effect of Shengxian decoction and the decoction of single herb component against myocardial injury induced by

hypoxia/reoxygenation

2R SR 5 RS 2021, 39(3): 240244 DOI: 10.12206/).issn.1006-0111.202006080

KEMGEAART, PAFE LML



IS 20224E9 H25 H SR40% SRS H
Journal of Pharmaceutical Practice and Service, Vol. 40, No. 5, September 25, 2022 403

 BERERENEH SH LS -
EEETR RN S EREE SRR R B R

R, & k! B AR AT F, LEIEY (1P E R I R R A 5 LI OE e 2 3R 4 7 5 L IR
SFSLIS R, H 220 7300505 2. HR HEE 25 K2R 240, B 22 730000)

UAZE] BEY S i g s R R I/ RO LA S R R E R R ML . 55k 64 H Balb/c /)
SRBEHL A A I 6 RE A | R USRI 2E | BHME X R A S T 8 41, ) 500 mg/kg 7 AT MUk B A 2405, TERSHL 4K
8 000 m PREE(SFE 9 h, XU LA SR T 5k Bl 5 8 e 2 A L%, A I B SE AR AR AR A 28 Ak o 3 3 RT-PCR G il SR G 3
R KSR Ak, S8 o 2R 1 0T B A A I i SR D 3L R B (1 ki A8 1k, ISR HRE TR AE LG . 55R THX
T 5 28 ] B S5 G A AL oo SRS S R 5 X /N B WL B4 453455, B2 O LA T-AOC 3 1, FAIR LD B, 3 1] LAREAIGCo WL
ZH#1 HIF-1a. VEGF mRNA [7i57KF, #5 SOD. CAT mRNA M EMMNFAKE. &t T &S EE —RIFNHE
JREEAER, WSO USSR TIRE, A RE R AR BT A b RE Sy . HAILHI T AR 4R e e R A N B b A R
AT e AR LK HIF-1a, VEGF, SOD. CAT mRNA I H#ILA %,

[XB2IE] 3 et Pl B 2R - Lo REAKE T

[FE>FES] R2855 [aktnEmE] A [XEHS] 2097-2024(2022)05-0403-05

[DOI] 10.12206/j.issn.2097-2024.202205086

Protective effect of Saussurea involucrata flavone capsule on myocardial injury

induced by hypoxia at high altitude in mice

ZHANG Pengpeng'?, LI Lin', SHI ZhiQun', HE Lei', MA Huiping'*( 1. Key Laboratory of the Plateau Medicine, the 940th
Hospital of Joint Logistics Support Force of the PLA, Lanzhou 730050, China; 2. School of Pharmacy, Gansu University of Chinese
Medicine, Lanzhou 730000, China)

[Abstract] Objective To study the protective effect and mechanism of Saussurea involucrata flavone capsule on the
myocardial tissue of mice in simulated plateau hypoxia environment. Methods 64 Balb/c mice were randomly divided into normal
control group, hypoxia model group, positive control group and Xuelian flavonoid capsule group. Myocardial tissue was observed
microscopically and ultra-structurally, and the changes of hypoxia-related indexes were detected. The changes in the transcription
levels of hypoxia-related genes were detected by RT-PCR, and the changes in the protein expressions of hypoxia-related genes were
detected by Western blotting to study the mechanism of action of Xuelian flavone capsules. Results Saussurea involucrata
flavone capsule had significantly alleviated the pathological damage to the myocardium of mice caused by simulated altitude
hypoxia, increased the activity of T-AOC in myocardial tissue, reduced the accumulation of LD, and also reduced the expression
levels of HIF-la and VEGF mRNA in myocardial tissue, increased the SOD, CAT mRNA and protein expression levels.
Conclusion Saussurea involucrata flavone capsule have good anti-altitude hypoxia effect, which could protect myocardial tissue
structure and function, regulate energy metabolism, and improve antioxidant capacity. The mechanism might be related to
improving the antioxidant capacity, regulating energy metabolism, and affecting the protein expression of HIF-1a, VEGF, SOD and
CAT mRNA in high altitude hypoxic mice.

[Key words] Saussurea involucrata; plateau; anti-hypoxia; hypoxia-inducible factor 1a; epidermal growth factor

SRS PR AR E A T i Fag R KRR PIRIGHOBCH N, SUGIE AT IR
3000 m Db B, i H o MBS . 28 = 15
[(HEWA] R ARBEIES (81571847); FBAF BIRHIF R Sk E RN M, m R E SR RE IS TS T IE MR
ML CWHITION): L IR D BTSRRIy S (ROS) I s AL B2, LA AL UK

£1(21WQ045) . v o o .y
CHEEMAT SN, BURFIE:, BFEr T Hs R SRR 25 ﬁ@, M BB '[;HEEWZ':R@%W%
ﬁ; Email: zpp15127860030@163.c0m B Zg’ Xﬁ%ﬁ%‘dﬁ{fﬁ}iﬂﬁ%ﬁ:‘f‘ﬁ\ﬁi@[ ]o %l

UEEEE] DR, FAEL0T . 207, B4 S5, B9 7 ;5 HURK AL FERECIRAS T, 3R | A A oAy, O
JE B HL I K 250F %% ; Email: mahuiping2022@163.com TG g 3800, SO IERE RN A R, %Z@%’ﬁﬁ[mﬁgjﬁ


https://doi.org/10.12206/j.issn.2097-2024.202205086
https://doi.org/10.12206/j.issn.2097-2024.202205086
mailto:zpp15127860030@163.com
mailto:mahuiping2022@163.com

IR SRS 20224E9 H25 H 405 B S
404 Journal of Pharmaceutical Practice and Service, Vol. 40, No. 5, September 25, 2022

3o e D AR P gt ™ Tl R ) 1™ 90 810 v 98 A M
NG €4 SR K S 2 )2 e

S e LU DR P 2% S R 2, AR
K, FE RS FELG BRI B0 E B o TR L
PR TT | Pl B e Ba S S AR TP, TG T
JEU AN R DT TSR o AR T XS 20 Z2 70
T JTAE ) HEA T 1, R RS T B B Y
PUBR TS 1, IRl e AR BT 2P, Ay
HERIFZERY, AIF] Hh P T s DR SR B 14 B o 55
T E . AT RTIIBE S P E T i
HEA 255058 500 me/kg™ o AR S A AR IR AR
S S B REASTHIEIR 8 000 m = JR i S A B, 1t
R St g L S N B O IR A ZH 227 | BRAEUAR G R
AR AR FIEE N R S AR B0, AR5 =5 3 e s
XTI SO I B PRAP B

1 MR5RE

1.1 sy

SPF 2Pk Balb/e /MR 64 L, 1A 18 ~ 22 g,
W A 258 AR R2F L B o, VAT IE S : SCXK
(B%)2019-001, 1 FfLH it 45 : 2021KYLL170, 17l
FEF RN AR BB A SE JLIU O B e h ) 32 40 %
1.2 #H¥5K5

T e GG R, & A FRA 1, 59-66-
5) 5 5 T B s A (e [N RS 2K A PR S BA
L OBEBEHI R ) ; FLR: (LD) . ZLWR Wt &
(LDH) . &P AfbEE 11 (T-AOC) . BCA & ik 7
& (Pt AU E Y TRRWFSE T, A003-1-2); RNAiso
i#7fl . TakaRa Prime ScriptTM 7 & . PCR $ #ix
Rl & (CREFEEDAF, 51 YBLEEY TRAA
E ) BHEIE SN T La(HIF-10) FUA . M5 N K
AR F (VEGF) Bk | 8 A4k 9 5 AL 1 (SOD)
Pr ik ( Abcom, % [H ) ; L& (BD, 3 [H ); Western
BrightTM ECL(Advansta, ¢[E ) .
13 BB

Delta 320 HL T pH 3T (M FE#FE R 2 4 7] ) 5
IEC-Micromax = % &5 /0> #L ( 3 [E ThermoElectron
5l ) 5 Tissuelyser PR A BE A (_E 05 BHE A
F]); BP210S BT R (FE 2 I i A FR A 7] ) 5 HP-
8453 KAMPIEIEEETT (32 [ B3 /A W] ) ; SpectraMax
i3 4 H a3 2¢ Gl AR 1Y (€ [ Molecular Devices 7y
F]); FLYDWC20- IT A K AU AR 45 0 ) S5 560
(P SN XU B A2 2t PR IEAE A A o
1.4 Zh¥hurar i

B SPF 2% fit RE k1 Balb/e /NER 64 H, fRlFE3E

N 3 dJEREHL A IEH A (N) | BRI (M) | 2wk
JHig B 1% PR ZH (ACZ, 250 mg/kg) . 25 T B e 2 41
(XLIN, 500 mg/kg) 4 41, #4116 1, FREE %
2, BRIEE A/NRAR, HAas$ 4/ 45 2 50 min J5
AR AR E S L5, 4400 8 000 m A Bl 4
e, LL10 m/s BEEE T 28 8 000 m gk, ZEdrk
489 h, SERUBUE BAEUS LL 20 m/s B B R IR
1450 mo /)R 58 B0 S 7 BRI F AR BE, 3G AL
4, -80 C VKFAVRATEH o

S i AR R 2 R 3R JE PR AT, SLHG R FE
W K sl AR A e B R 7 P ) A A5 191 ) R
T FAAL I, ™A AT [ 5P O T RF sk
sy 4e SR L), SR AT Re DX sh i1 .
1.5 a5
150125 35 3 T 5 0 %o A 4L v it ke S/ B O S
T RA () ]

BRAREVLIL 3 HU/NLO IR WA, BT H
M o A AR 6 2R K A O R B S L Y O B2 Bie i
PERMEAT A S AW R Yeta DL RO
1.5.2 25 3% 0 A 5 0 %o A 401 v it ke S/ B i A
B SR ) 5]

FABEHLIC 3 H/NRGBEAR AR, VAL 1 mmx
1 mmx3 mm A/NEe, BT 2.5% I B E g, 2
Je RIFRAS A T 7 AL DL R LA SR
1.6 AAu3gizal 2

5 el el 4 10 /NP0 L2 50 mg, Jin
A 9 fERER 0 C AHELK, 2150, BLE
T, 20 'C ¥, T LD, LDH. T-AOC #&#5 il
o VAR E A S B R T
1.7 RT-PCR 2 mRNA &k K-F

B Ay 10 FUNRGO I ZRA 30 mg, (7]
TR AL BRI O LA ZU R A 1 ml RNAiso
Plus B FAIFES, LA 200 pl &40, IRAIE B O, 7
EVEW, B 75% CBEATRATAL B RNATUHE, FHGE
DFF IS, B S RNA T-80 C 147, LMt
FETHRINLEL RNA e B S 4, T 1 % AR
PEEEAE MR IR S . IR L RNA 257
Wik 5, BRI S PrimeScriptTM RT 850 &1t
B3, SERT PCR A5l 29857% Applied Biosystems
N 7300 (YRS, ROV AR R i PCR 3
14,95 °C FASPE 30 5395 °C U 55,60 'C 1B 31,
40 MiEEF. SIRIFHINER 1,
1.8 & & R ¥pi% % m % HIF-lo. VEGF. SOD %
B 6y Rk

sl % 10 H/NEO LA ZUFR AR 50 mg,



iR HIRSS 20224E9 25 H H40% S
Journal of Pharmaceutical Practice and Service, Vol. 40, No. 5, September 25, 2022 405

%=1 Real Time RT- PCR 3|#/55|

e gL izl
HIF-1o Forward5-GGACGATGAACATCAAGTCAGCA-3’
Reverse 5'-AGGAATGGGTTCACAAATCAGCA-3’
VEGF Forward5'-ACATTGGCTCACTTCCAGAAACAC-3'
Reverse 5'-TGGTTGGAACCGGCATCTTTA-3'
SOD Forward5-GGCCTGAAATACCAAGTCAGGAA-3’
Reverse 5'-CCATGGCTTAGAATCACACACACA-3’
CAT Forward5'-CCAGTGCGCGTAGATGTGAAAC-3'
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N4l 10 — 0.405+0.050 1919.8+143.1 1.58+0.23

M#H 10 — 0.5790.032" 1871.0+£95.9 1.11£0.10*
ACZH 10 300 0.513+0.059" 1925.9+141.4 1.30£0.217
XLIN4L 10 500 0.524+0.057" 1916.8+129.1 1.34+0.19"

*P<0.05, "P<0.01, 5 M4 L4 *P<0.05, #P<0.01, SN LK.
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