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Mechanism of Shen Hong capsule in preventing and treating acute mountain

sickness based on network pharmacology and in vitro experiments
ZHANG Mengdi, QIU Haiying, WANG Guangyun, WU Yan(Air Force Medical Center, CPLA, Beijing 100142, China)

[Abstract] Objective To explore the mechanism of Shen Hong capsule in preventing and treating acute mountain sickness
based on biological information platform and in vitro experiment. Methods TCMSP and TCMID traditional Chinese medicine
information database were used to obtain the active components and predicted targets of Shen Hong capsule. TTD database,
DisGeNET database and GeneCards database were used to search for the targets of acute mountain sickness related diseases, and the
potential therapeutic targets were obtained. The protein-protein interaction (PPI) was analyzed by STRING, DAVID online
platform analyzes GO biological annotation and KEGG signal pathway enrichment. The network information was visualized by
Cytoscape software, the key targets in PPI network were obtained according to the topology data, and the binding ability of main
active components and key therapeutic targets were analyzed by molecular docking. The validation of the main active components
was performed by LC-MS. The hypoxia model was created by H9c2 cells, apoptosis was visualized by Hoechst33342 staining, and
key target proteins were verified by Western blot. Results 91 active components, 3 main active components and 150 predicted
targets were selected from Shen Hong capsule. 515 targets of altitude sickness-related diseases and 37 targets of Shen Hong capsule
regulating altitude sickness-related diseases were screened out. 44 related signal pathways, such as HIF-1 signal pathway, PPAR
signal pathway, Drug metabolism - cytochrome P450, were enriched and analyzed. TNF, IL1B, VEGFA, NOS3, EGFR, ESR1,
PPARG, NR3C1 HMOXI1 and IFNG were 10 key targets. The molecular docking results showed that the docking conformations
between the main active components and the key targets were stable. The three main active components of quercetin, luteolin and
kaempferol were identified by LC-MS, and in vitro experiments proved that Shen Hong capsule could relieve acute hypoxia injury
by regulating the expression of HIF-1a, PPARG, NOS3, and TNF. Conclusion Shen Hong capsule could regulate the body’s
hypoxia response and metabolism through multi-component, multi-target and multi-channel ways, so as to prevent and treat acute

mountain sickness. This study provided a direction for further exploring the mechanism of Shen Hong capsule, and also provided a
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theoretical basis for further development and clinical application.

[Key words] Shen Hong capsule; acute mountain sickness; biological information; LC-MS; in vitro experiment

e L N R N T SRR A A, Bl AR
VIR M X R A B R TR B X B, TR R B
1 N BE IR A SR T & A A AN, R
JE S0 kg e e SR N e DB 2K R g A K e
o IEW ARG, 25 R E AR AR E R R
B 5 BB AR, SR ] IR &b AR IR A A B
(3000m LA I IX )2 KA Sk L ks, O R
A EARIGER | S M . PRI PRIME S I ACREAR T, AR
PETATIN A VR A s S5 AR 0 w3 it DX A, bk
T R R S R N 48.7%, A 91.6% I A A
G REE S . F I S  E HIRGJ  5  Jir 2 I i
Mo YEBATE ELRALPLEIEA = R, w55 s N Y
KRG 2 S AR AR L g, a7 S £
WP, AT RE S fE M A i, X R BAAE K BE 1 R RN
YE i A Ay e AR B T AR K s 1, R, ol
WA R TR SR T R R R N 2580, R
JEUSZ N 9 S ELA R R B A R

R H 2 i3 IS 7 FRTAR,, TA K HORE A PR <
IR AT B BT R, SOCR FHANSC, T5 0, SRR
2, USSR ML IR ST S S 20 i 2 h
%, =t S B R RLAE . I, K
A8 R 2504 4R, S A2 844 05 PSR R S,
FR A TLAR H B2 B i PR 8 565, 7 52 B v S T el st p
o BEZE 5 TR RS EA TG AR . FE AL A )
8, =B B PESIE AL, FErES 2 IR, B
FEAATARIR, BRLLAETE ML, LA E S, K
RITE NG, 3513525 IR, DLk, ©F
WS RFFS | VS s 3% 5 A 3 5K ik i
B, Gt e I B N AR, JEET AL AT VR T S Dy
RE AR FH, 8 D) ] 2 e v i S I Jor s I 1) B R
PS50 T R R X B TR E LRy, Lt
EZ ][Ry SRR IP R OV 23 (NN CIETAN ED'S
TS0 e 88 B 3 v D s oy Y ELAAE FE AL o AS 35
o ARBRIETAEYEBT-7, W g 2584 K
Oy FRHEHAR, XS 21 e B i v VR L 19 A 5508
A3 VEFHHE A VE FH 8 B0 A7 T, 565 0E 336 1 B
HHEAZ B ESA RS, I i ARS8 56 0E
Oy REEHER 1, WS AR IR AR SY etk — 4
N FHER LB A

1 MR5EE

L1 ALrfg d i b s o A R e 5 T
454 2 £ B RO 3 R o3 A £ (TCMSP)

Hh 24 B B 2 (TCMID ) B G SCERRE, L) TR
AW FIHEE (OB) =30%. 25241 (DL) =0.18 Jyfifi
TR, RPEZ . = PVES . AL MR AL
A6 VKR L A 8 BRI 2G SEAT TR PR AR . AR
P A3 BTG PE Lo A T VR FRE SR 2R, A (4
J AR 44 i Uniprot B RS R 8 FHBE R 4 .
i3 Cytoscape 31 AT 44 AT LAk, #a 24 -
T PR3- T AE 3 25 4
1.2 Aixf B s & JR B A2 Ik R 06 T 32 b
R

AT SRR (TTD) | B AH DG KR
AR S E B LA 7 75 (DisGeNET) | ik P 45U 4f 4
(GeneCards) # 17 % 755 L SR &, DA “high altitude
pulmonary edema” , “high altitude cerebral edema” .
“high altitude reaction” . “acute mountain sickness”
SR F O], A9 BRI A , BIBRTS Ik
AURE A AT Venny b 7EZ 2 SCRELEL, # i 1E
S A5 B R 9 L 0 5 S 0 1 T L A AR
SRR 3 B Ry S 2T B I o SR S T TETR T
13 AualREGEHRALGESET LEE K
“AaEAER (PP) W% M

FEAT BN ) S L0 BTG S5 RN B R TETR 97
B S AR VA BRI AR 2 (STRING), £ & 2|
R H Z A AR OC R, S BE, @
Cytoscape FX4FEE PPI W 4% [&], i F CytoNCA i
AT EARR TN AT, AR degree {EXF PP 2% 4]
AT AT ARAR 3T o
1.4 BRIk ib & R AT R ERATE
E5HT

W 2 21 e By it v I S T TRV T R
NEYE BBEE (DAVID), M3 8/ E Yl B i 45
B (GO) ¢ {5 = i #% (KEGG) . ¥ K i, LA
P {HAE MRS, S8 PAEKT 0.01 AYd
KAF i
1.5 EZFWRLS 5 HAEITRERATH) T A

HEH PPI H degree HHEA T 10 HITEAERE & F
1RGSR A, M\ PDB 4 U8 R R B A3 i AR
H & A RZE R, R 38 pdb /X 3CF, § A PyMOI
BAbrh, B 2 A IR SR T JECA R BCAR B2 K S35
S, OB E AR 7450, SRR AN pdb A%
2o PRI AR IS LA . AH DGR iR 1Y)



RS SRS 2026 4EX A 25 H 44 X
J Pharm Pract Serv, Vol. 44, No. X, xxx 25, 2026 3

TEMERLAE R 73 XHER /N3 F R, A PubChem
O PR b 3R 20 VE MR 2D 4 T A5, T 2R mol2
¥ 3CE, T A OpenBabel 3514, K5 mol2 #2441k
 pdb 4 X o B K4 5 T M R T A G o
Autodock FAHEAT /T3, X2 SE UG, HR 4
RERY R/ NIE U AR 42
1.6 LC-MS %% £ ZE M5

W2 g ZEEHRZ R T 200 ml 70% £ B
PR EL 6 h, 5578 4 PR U, KA OB e 4 2230
+, I BRI E A2 S ml, 6T 0.45 pm fFL
DRI S EALINIR . SEE AR RS FRER TR U3000+
MSQ Plus; {6 i £ : Xtimate UHPLC Cq, 1.8 um,
2.1 mmx100 mm; #E75: 55°C; Fik: 0.3 ml/min; JEFE
e 10 pl; GEBhAH: ZHEFN0.1% K, BAEEVERBUS
B 1. B B0 BSLIE, 1144,
Cone 75v, Needle 3.5kv, Probe Temperature 350°C .

®1 EEBEMRABERLRES

18] (#/min) ZNE(%) 0.1%H R /K (%)
0 10 90
2 10 90
5 90 10
8 90 10
8.1 10 90
15 10 90

1.7 #RIPSEIE
1.7.1  #K

O WLAHAE HOe2 FR 28 ZERpta B 2l I R 22 27
Sy bl 48 ff; DMEM S R (it 5
GP22030160220) . 7 % % %= (it 5 : CR2201019) .
[ (41 5. CA22030013660) . il I 12k 571 2 (5
PO012AC) . HLIKZE IR (52 20211215) | 552
M (it 20211 210) W [ BTR4E /R A RHEAT
PR A5 D275 6 4 13 (145 20201 124) . CCK-
8 151 & (H1t5: 20210323) | IDF-11774 i 55 (41t
5 HY-111387) 1 A b 5t = R il A= Wy H R A R 2
)3 NOS3 Hifk (41t 5 00103575) . PPARG i Ak (3t
5.10014314) . HMOX1 Fit 4k (3t 5. 00100097) .
HRP Hric B ILEd T 1gG P (5 00101747)
W B 2RI =8 A B R A BR S B 5 Hoechst 33342
eyl (5. C1026) 14 F B3 < RAEYEASA
FRAH]

R 77 8 14 3k 32 B0 M o0 PR o, PSR B
TR TK, AT T B, IR BE S 2 e e 254
RS YA TIRSP S . 28 10 {85 JC/K 2B
P LS h, SRR SR TR, B 1 g BEERYIIN 1 ml B
R, NS 4137 55(90% DMEM + 10% FBS) #i

e, ZOR R A 1 ml 250 & A 1 mg BEERY),
IyEJEABAFT—20°C, il LC-MS XLy o6
BEPER S AT, B T ml ¥R 1 mg/ml Y24
WH P BRI E R 2 5 ml, IS 0.45 pm 1L
TERE EALIR . A A5 RTR] 1.6,
1.7.2 4IpEE R | o3l ARSIk SRR T

H9c2 .U L4075 % 90% DMEM + 10% FBS
BRI, T 37°C. 5% CO, Hl I FA P A K, 7
. IEH A B B2 # 4 (SH) | IDF-11774
PIHIFIL o AR A M gl ARS8 A 3 B X5 E K
B4 A B4R &, 12 h ), 7 A 37°CL 5% CO,
TE IR I SR AR AR S 135 6 h, By IR A B g 12,
IDF-11774 i 48075 3 R 4 il 0], ol AR A %
I EAES F I HIF-1a FUFLER
1.7.3  CCK-8 KM 4 f7 1% %

XPECAE AR H9e2 Al TH AL in A RS 73
) 5 200 P R, R AT A M TR, R A R P =
1x10° A~/ml, #FhF 96 FLAR, BFL 100 pl, LA 37°C.
5% CO, THIRIEFF HARUE 4 h, FRA0IESE 2 MREE S,
B FL N B SRR, T K48 FAR 40, A Fe s 3R 3k,
IS LB B4 LY A IDF-11774 i 741,
SRR 2R R 1000, 750, 500, 250,
125, 62.5. 31.25, 15.625, 7.8125 pg/ml, IDF-11774
PIRIFNLHR BEAKIR M 20, 15, 10, 7.5, 5, 2.5, 1.25,
0.625. 0.3125 umol/L. 254 24 h J5, Stk
R R B, OB U B CCK-8 % Wi (45 100 pl &
10 ul CCK-8), 37°C B 5 2 h, EEAR (KT 450 nm
WA ARG A RE
1.7.4  Hoechst 33342 YLy ki 41 ff I3 7=

WS B 0 A K B 118 HOC2 20 i, 3141 44 e
K 1x10° A4~ /ml, % FL 2 ml, R T 6 fLHR, A
37°C. 5%CO, THHEIEFAATTARUE 4 h, 2 1.7.2 754,
BAIMAARIR 2P AT 24 h, BRIE# 46, HAlh
BN 1.7.2 A R 2R, BUE 6 FLR,
7 LR, N 4% 28 T4 2 10 min,
PBS Ve 3 K, YK 1 min, B:FLIIA 1 ml Hoechst
33342 YL, F IR N 30 min, FF YL, PBS PR
3K, DG BB N SN R T
1.7.5 Western blotting £l &5 [ 7K ~F

P2 1.7.4 3 A AN A B Y B 45 L A A
N LA, VKIS 1 h, BF 15 min I E—IK, 7405
fiff, B O RIS 2P 8 11, dl i BCA B
RS E B AW, LL S0 ng AR B
A FAEATL . SDS-PAGE %I B ik, VKA %
[, B 4500 5% Wilg @k 46 2 h, A R —t



P SRS 2026 4E X H 25 A 5445 XM
4 J Pharm Pract Serv, Vol. 44, No. X, xxx 25, 2026
C i, Peiask R —Pi, 37°C W H HRP Fnic i — *"%%Jﬁ?ﬂfz 93] 91 A IE Ay, K2
0 2 h, TBST Ve A 4L, N ECL A6k, 5E A, =B 84, ALAE 54, A& 34, '
JBEAGAL 5 9 /l\, PEIEZ 9, UK 34, i 24>, 1 2 N
) ©m PR AFTE T 3R 2, A 5 NS R E T

2.1 ALLfEEEM RS BTN ek

i TCMSP. TCMID HeHf i KA Sk

20K 2y, [R] A R B 150 S o . T
Cytoscape FAIEE * H 24 -1 11 A - U A 5 ) 255 14,
LU

oybroes
ol
vy
.
s

e
vofges
e
A
ucyus

oy o
wofim oy

sty s
sy i

wfyn oy o o vy
s i oy o e

woyfigem  woyfdga
sy e
i
s i
e

o sl
ofie wfye
o e
uoglyrn woyfiee
vy wyfii
o woyln  woylor  weylon
o e
e ol

o i
e
-
A
b wafim

;
¥
t
$

s
v
N@!

O iz
I\ TEPEIRY
O T

1 BLURE P BTN R W% E

S @ @2 a@p S @ @GR P € P Oh
Do @ @ e W o Ds (F P ok £ W
& o B @ € S B ) A7 AR AERe AP
D e @ wSuaEde (De oD W A oM O D
© o@s x@yecOr vGe @ HEA TP 6B Ex 8 R
D @ B O D O D O D> O
O © @ s O ©r ¥ AR O o
O D M D B D P O W P T3 R
@@@@@W@@@W@@
s 63 @ v@i Oy X ofs B KN ofM 0 B
M ks TPRE AOM E@Ba WG B LD a@dc G O o
@ ado ofe @ O A D D S e
@ @ @ G @ @
22 HEBTTRERL

TTD. DisGeNET. GeneCards %% ¥ ¢ £ & %)
515 /> It 2 B AH B HE 5, TCMSP B840 2 A
KE| 150 DSLLERE RS TINAL &3, 3t Venny 43
Bl 3 s 24 s, B S 2 I BB in &
LY FEIRY TR A . WNIET 2 Frs S SRR S SRR A

1mi J5U S A S

ST S HELS ) TN A

2 BURERS TN R SHEXEREREE

# e 8 97 $e.5. PP M %o 7
H@fﬁf%ﬁ%ASRMGﬁﬁ”éﬁﬁu
SRS Z A EAE I OCR, Bt 5 i,
Cytoscape #EAT AT HLAL, 4n&l 3 i . &4$h o,
4 degree fH K/, HERT 10 FHE 1543 51 TNF
(26.0). IL1B(22.0). VEGFA(22.0). NOS3(20.0).

23

EGFR(19.0), ESR1(18.0), PPARG(17.0). NR3Cl
(14.0) . HMOX1(14.0). IFNG(14.0), 1E Ky #% 0> 50
AL T Z R0 FRHE

Hh.(1l N.:‘I

e
GSTMI XDH—
E.1 AR ok Ty O RBT r.)
\ /L ADRB2 L . Sicem
.."- .f‘ i -, T '1
h.3 CY b (e 'gpim v EDNRA ..'
V@A w0 e
SO MMRL Fa

3 BYERITHAS PPI ML

BT ¥ BT T

BRI T 0 5 5 A DAVID B8 017 F A,
GO YJREHE B3] 163 AWt #2 H 5%, KEGG &
LI A3 44 M558 H 5% . DL P{E<0.01 4
O e 45, A i A 2 & RNA RA T 1T A 5

24



A S RS

20264EX H25 H H44% HXW
J Pharm Pract Serv, Vol. 44, No. X, xxx 25, 2026

5

TR SR IE A | X B SO SRR SR A
IMAEEF KA IET T | — AL RE Y & S PR Y E
P MU | 70 RE 52 DNA 255 5 S [N 1%
PR IETR T . AR i 2Bl R S L I A B I
P | A G AR 25 £ 38 % 2 2R S T HIF-1
{5238 e JRRE IR A | MECR AR B R A

M54k, PPAR {5538 25901 Cll-4iffi (a2 P450.
YA 0K PASO X AR 5 A0 AR 4515 51 s
Horp 5 H AR AH MR 1)l A HIF-1 5%
. 5P AN 2R P4S0. A5 3 P4SO X
HNIEEY) AR . GO ThAE B A Wi #E 4
&l 4 PR, KEGG {5 5 i & 4 i an 1l 5 s o

RNARAG A )55 AT [ JE1% §
RS

PR LA SEDNARY 1E [ 45

RNAZR G 8144 3 19 5 4% 1
RNAREFHUA 3l 7 195 5405 3 1
e SN NARIEECE

LIRS |

R A

XTEGHI R

P T R A 7 R 1

AR T R

S IL L R

iNESE SUNACIRLRTE

— S AW ni i A T [ 47
[IINES/RER

PEDNAZE {3 5 55 PR 718 R A T [ 947
AR R 2R B S

TE R A AR, 1

2T M4 5 1

Fe

& 4
HAEB T ¥ b 5 E RS 5T AT
HREA 530 L & AR RS A 1, $R IR
PTG PR ST, EHU R L RFRRLR | 1Ll 3 4>
DR 6 VN (B s i I 7 Sl <13 4 N2 LTV NP
PPI [ 2% [ 5 BE H (1) 10 420§ 55 TNF, IL1B,
VEGFA. NOS3, EGFR, ESR1, PPARG. NR3Cl,
HMOX1, IFNG, /£ R 43 F 5 R E A Ko 5%
&, M\ PDB #& 1548 2 b 4R 2538 1 8 A A

SER o WM RS 55 A R RS R AT A
XH4, oy B R BR K, FRERTG R A 7RI i Y
TEPEAE R BRE . S0 8 T BE Mo S

RO RS R (E 6) P LUE Y, MR R E .
/ﬁ MR A3 5 AR PR iR e U L DR RGBS AT, 25
AETE R
26 EZEMERSLEE

I LC-MS %57 M2 24 B 22k 1 Y S 20 e

P3N EBEMRSY, WM R RBER 1

2.5

B IE D
®
@
@
. 12

PlH

0.10

0.05

15

20 25 30

BEP L fa)

BIEATTH S GO ERE YIS

=l WNE 7 BN, SRR K EEEE ) PRz
KRR ZRN L A3 B 9 LR B B[] 43 A S
6.940min. 6.975min 1 7.305min, 5 X% 1 B 7 5 5
HR R B s ) AR ]
2.7 ARSNEIE

245 ) i il VR B Y T R, S ALY 1Cs) H
888.5 pg/ml, 24 BN 62.5 pg/ml B AS 5 Wi 24 g 18
%8, ULIE 8A; IDF-11774 4 1Csy A 12.41 pmol/L, BE
$£ 1.25 pmol/L A 4 il e idi vk B2, ULIE] 8B,

AN A A B , 38 3 Hoechst 33342 4Lk
A ANM R TS . QiR 9 FIR, IE & 41 4n i &2
KIAPIR, IR W 5 s IR AN AN B | 40 i A% 4
45, WAk 9Ot SRR IDF-11774 4140
MBS TIE R 4 .

i 7 Western blotting A0 &b R J5 40 A 85 H 3
IR 24, G A 10 FrR, B A S K 7 HIF-
Lo FE AR Y 2 v b F 55 R 3R 7K -, S 40 48 4 A



SR S

20264EX H25 H 444 X

6 J Pharm Pract Serv, Vol. 44, No. X, xxx 25, 2026

/N e @
PRI 42 1
TS e
PPAR(5 538 % |
ST TR A%

B

T At 31

i (7 22 PASOXT A NI M4 5 1 R
-2 1

HIF- 115538 it 1

WE R A3
2P €2, 3 P450 1
=BT @

T ( SEREIAE O )
e

AT K 5 <

Pl

0.06
0.04

0.02

TS RACH
® 4
®s
@®:

[ B
[ J¥)

10
5

IDF-11774 UK AL IF# T T 1E # 41; T e
11 PPARG, NOS3, TNF 7¢ & £l 4 v 52 Ik £ 15 7K
S, BT A0 A IDF-11774 27 TR #E T
IEH A FRIE KT,
3 iTig

BRI, 76 R EA R T, A
IEAER, TR A IS KA 2R L, LR 20K
B SR B AS S, BORRIE R TE 22 R AR 1
ANV TR ILARIRS | 2l il N K b 25 B I 25 A T
[T e S/ RN TN T =W i=w B TR = KN
BV E DL NEZY PR = PR N < K N (L W |
B, EiROH . BREIERD . SORETESFSIRE
LRl AT INIR, 28 24 Im R, AWk, 78
SERr R ZE AR A AT AT 07 o B, /) B P
S ST R S 41 I B R A AR AR I b A
P Be ) P, BB 7E ML H TiEAS BB
KL, AR TAYE B2 6, Wil Mg 28
S0 T R S 20 e e B I v S g AR FAIL )
PR T E o AR S A SE B AT W P e . R R

I TR, S LR 8 R Z5H) 91 ME PRI |

150 A~ 25 W) VR FHE 550, 515 > 1 B S g AH S g B
M, Venn 730 Hr 45 21 37 S ETRIT HE S, GO F

15

20 25 30
FL A E A

BIERTTH S KEGG ESBREESN

KEGG & #4143 163 NEYE LR H X 44 %
S, ORI T SRS 2 sy 2
ML ZEBEkRBIA RN . GO Ayt R K
KEGG {5 538 4307 vl 1, S21 548 ] it HIF-
1 55 PR S AN 5.2 P450 AHC S Sl FER T
IL1B. VEGFA. EGFR, HMOX1., NOS3, PPARG,
TNF S50 5, AT R 5 BILAA Bl S R I B 4R A SRt
T, SR E LA B A AE Ty, VARSI | 1A AR A 20
JH 35 5 AR v D v o L v DR PR L L e R
P 1 3 22 0 S5 ) R AR R Ay TR RS R B
NOS3-111 25 W . PPARG-A B H 2 | TNF-1L 23 1
X HE R i, A G RE L WM SRR
ik S DU R 4581 R, —%&
LA A U (NOS3) 2 50K & R A il =W 1 g, JF
AL AR i — E AL A (NO), NO & —Fh P Bz # st [A]
F, B PSR . PR L 30 i S L
FRLHE B L A9 ot/ IS AR FA 200 ERG B 2 EE R R,

DA B FEAR AR AR B oy, HLAAR I | I 37 2 184 1
g B S P o A Ak Y T A 8 E O A2 A
y(PPARG)Z S5 MU 72, 4EREHLIAR A B D) RE
IE B 5L i RAE R (TNF)BR T 1] R Bk
HANEI bR A AL, IR S IR RIE R G RAE
TR, SR EIA S T IALZ . 20 405 I



2t SRS 2026 4E X 25 H 4544 % 45 X I
J Pharm Pract Serv, Vol. 44, No. X, xxx 25, 2026

7\ | P
itz Z-NR3C1 (—=7.60 kcal/mol ) AJREZ-PPARG (—8.46 keal/mol )

IIZ-TNF (—8.90 kcal/mol ) AJRELZ-VEGFA (—7.25 keal/mol )
E6 SURBEFETMHRDSZOEBES FIHEBAR



SR S

20264EX H25 H 444 X

8 J Pharm Pract Serv, Vol. 44, No. X, xxx 25, 2026

Tfﬁjf)k;n

B

AR EH ) A3
6.8 7.0 72 74 76 78 6.8 7.0 72 74 7.6 78
it (#/min ) i5FfE] ( ¢/min )
C
ARPEE R
6.8 7.0 72 74 7.6 78
s 1E] ( #/min )
B7 FEFERPEE
AL FRUESD; B JRZ685; C. R
A B
150- 1507
= 100 2 100
= — A )
= k'\\\.‘\» R
et st
2 501 2 501 o
= g
0 . : : , 0 : : : : .
1 2 3 4 “10 -05 0 05 10 15

Log[25%¥ %] (pg/ml)

Log[IDF-11774% ] ((umol/1 )

8 BLIRE (A) FHIFIFT IDF-11774(B) iR E ifik

AL

IEH4H

SHZH IDF-1177441

9 TAEMBRURSLRETHXBHETHIRNE (<100)

N AT B P 7R NOS3, PPARG, TNF 4
FUEE 1 0] BB LA S 41 I e B 6 & B N 1A% L iR
ST IR E B AR, 26T T RSR
HRISEYS . TEZ SR RYSES Y, H9e2 A Ze B4R &2
S A PRSI v [ PR S ST AR A MY, 222 4k
L, AT LA B TR A A AR T S
PEY] 5 B S A0 IR IDF-11774 41 [RIFEHD
A i 40175 5 T HIF-1a A9 3 5 K R A%, 208
A PR Y HIF-10 5 323K BT 1 A 4 49 5 % it )

R R S & B, 8580 2 NOS3. PPARG,
TNF %5 0] Z 5HURR . SR IR B P LR R
SiE 4047 AR BB AR SRR AR, 25 b B S RT3 Hak
G{SNE ST

25 LTIR, AHIFGE A ik X245 25 B2 K oy T b
FOR, ST T SRR I5 5 SN VR FHBL R
FEMGEIR R, VI AR T SRS T HIF-1 {55
i [ S M €8 28 PAS0 AH OG5 53l B AR s AR, T
MUARBTBIAERE 7, DR 2B 6 i 55 N A AL



A S RS

2026 4E X H 25 H 444 X

J Pharm Pract Serv, Vol. 44, No. X, xxx 25, 2026 9

%O

A
HIF-la ~ - —
PPARG o o oo a—
NOS3
s 1 I B
TNF e - ———
B-actin —
P ey

SHAL

IDF-1177441

B iy
= L4
o= SHZH
s [DF-1177441 =

—_
W

—_
(=)
n

¢
[

X E R (%Area )

TN

PPARG

(=)
1

HIF-la
2.0
w2 == SHEH
= EH

== [DF-1177441

HEHMX B E (%Area)

NOS3

TNF

E10 S4RETFEESER (HIF-1a. PPARG, NOS3, TNF) Rk
TE: #%%P<0.001, SR LA

i, W TR T 2y 2R 2t
AR IRYR Y B . R I T B 0 S B A R ) M
{5 ZIEEKHEAT T SCHRIGIIE, 45 R [FREEIIE T F 45

ABEFE R IRAIRIT S LR E AL By

li], LA FCE— 2T A B RIS FH St B Al
[ 2%k

(1]

(2]

(3]

(5]

(6]

(8]

(9]

[10]

(11]

[12]

% H ). mEREE A (M), dbat: db st R B A4 A, 2015:
134.

ZHANG S F, LUO X H. Acute high altitude reaction syndrome
and systemic inflammatory response syndrome[J]. Zhongguo Yi
Xue Ke Xue Yuan Xue Bao, 2007, 29(4): 551-556.

HEWH, B, 20, S Pum B N S BTaEERE 0],
F BB HZ5IP 54047, 2021, 21(1): 125-128.

UV, At S O S I A SR AR AR R A
&M FRIIEAR [D]. EEE: 5 =R, 2013.

FAUR, AT OR, T, G5 i IR A 2 e S N A A T
SFIAE (0], VEILEBT B 2R 24, 2016, 37(4): 253-255.
RS, AR, VOFT. 2P S S BEE A S T AR i 4R
¥ [1]. HIFEZG A, 2015, 45(11): 90-92.

ik, BRi, A, . BT RGP 0P AL )
HbREBTE (1], thE 25258, 2020, 45(14): 3259-3265.
PEE, =, XEE, A5 TS ST 25 EE R
PRSP R (9], b v B 2 ARG AR EUF, 2020, 18(7):
130-133.

SRR, ZEARER. RRELAL 245 BAE HIWF ST 2R S (0], 259 WFAR,
2013, 36(5): 394-396.

BT, BRIG. L A T SR (3. 2R 24 i R 24 B,
2003, 14(3): 218-220.

SERAN, A, B, AF. FHBER B 1A NIX A9 Ziik
I P4 HOc2 AU LA L Bk 4/ 52 Si A 0], il v 2 2,
2020, 45(12): 2960-2965.

Wi, SRk, BhEEVY, 45, AR R X HOc2 O LA i B A/

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

A AR R LR [9]. L G SR 2 2 4R, 2020,
51(8): 761-765.

XUBHH , ¥ FMg, KRIERE. 1 -PFS 250 3= 22 B A A3 1 I 4%
2l B 5 48 S0 S A 5 0], S5 I R B2 2 2% 5k, 2023,
27(15): 98-103.

WhTEIG, Wi, ZEpmh, A5 FhZ 0 e o B ol 00 e A ) =2
TEIR B A 32 145 A I 24 LA TR 9T 32 JR [T, 259037t
5%, 2023, 46(1): 216-224.

RESE, B0, AU, 55 BT B @A K 4§ X R R
WFIE PS8 i I A B0 DGR R R 1 43 7], T RE 24, 2022,
53(11): 3394-3401.

T . =LA SIE MR T IS B8 Kbt Ak MR S T
IPERFSE [D]. )N R, 2021.

X ZAe, X RIE, S, 45, BLAE TGRS GC-MS 4
B [0]. 4 T B Fh, 2018, 16(24): 8172-8178.

2R, RN R, BRI AS L =0 v 7 B
M 4% [J]. PUBRGL2E, 2020, 17(9): 1248-1252.
TS, WA, TR, AR IR P - S R SIS A
Fer -5 S B (1. PEAEARL 2R, 2021, 30(9): 1402-1409.
XUEERH. B RIS 0 57 235 A E B L 0 R 1) 22 41 2 DA B o
TS I R RO RO IR 8 & 1L [D]. BRI AR R R 25 K2,
2023.

XSt WEARTT, 28, 45, LA TSR T 3 B A FH AL
SERER [7]. 1R8E 50T, 2020, 20(5): 231-236.

TR, XBEE, WIS 2E, S5, AN ] i A L I 1 AR A3 S L hT AR
ACTEPEREE (7], BURE SR, 2017, 33(9): 91-95,292.
Z5ih, R, RRE, 5. SRS EBEE S UONEEIT
MUEZL (1] b P22, 2022, 43(4): 7-9.

i, R, R, S5 T2 R O BB A RRE K
HALHIBIIE [7]. 28 B 2445, 2020, 36(3): 226-230.

XIAO J M, WANG J J, SUN L L. Effect of miR-134 against
myocardial hypoxia/reoxygenation injury by directly targeting
NOS3 and regulating PI3K/Akt pathway[J]. Acta Cir Bras,
2019, 34(8): €201900802.

MACIEJEWSKA-SKRENDO A, PAWLIK A, SAWCZUK M,


https://doi.org/10.16021/j.cnki.1007-8622.2016.04.015
https://doi.org/10.19540/j.cnki.cjcmm.20200210.404
https://doi.org/10.3969/j.issn.1001-6678.2024.05.012
https://doi.org/10.19540/j.cnki.cjcmm.20200224.402
https://doi.org/10.13753/j.issn.1007-6611.2020.08.005
https://doi.org/10.7501/j.issn.0253-2670.2022.11.015
https://doi.org/10.13271/j.mpb.016.008172
https://doi.org/10.3969/j.issn.1009-6221.2020.05.036
https://doi.org/10.13982/j.mfst.1673-9078.2017.9.013
https://doi.org/10.16254/j.cnki.53-1120/r.2022.04.025
https://doi.org/10.1590/s0102-865020190080000002

10

SR S

20264EX H25 H 444 X

J Pharm Pract Serv, Vol. 44, No. X, xxx 25, 2026

271

[28]

et al. PPARA PPARD and PPARG gene polymorphisms in pa-
tients with unstable angina[J]. Gene, 2019, 711: 143947.

BEWE, TR, skwe i, . AFIEMAHESMTES
CDKAL1, PPARG H:[H 1G58 [J]. 2% 418, 2019,
16(12): 6-9.

VARFOLOMEEV E, VUCIC D. Intracellular regulation of
TNF activity in health and disease[J]. Cytokine, 2018, 101: 26-
32.

[29]

[30]

R B, BUGH. AR SO 5 R (T]. 58 AR KRR,
2016, 38(3): 215-219.
S SOME, YRk AR, BRI, 55 2R E AR TR T KR4
I B2 A B TL-6 . TNF-o0 R IR7EAL [J]. LI sh Rl
2016, 33(4): 58-62.
[FAH#AT  2024-05-28
[AXHE] 2kA

[EEHEHE] 2025-06-25


https://doi.org/10.1016/j.gene.2019.143947
https://doi.org/10.3969/j.issn.1674-4985.2019.12.002
https://doi.org/10.1016/j.cyto.2016.08.035
https://doi.org/10.3969/j.issn.1006-6179.2016.04.011

	1 材料与方法
	1.1 参红胶囊活性成分及作用靶点预测
	1.2 参红胶囊防治高原反应潜在疾病治疗靶点检索
	1.3 参红胶囊防治高原反应潜在治疗靶点蛋白-蛋白相互作用（PPI）网络构建
	1.4 参红胶囊防治高原反应潜在治疗靶点进行富集分析
	1.5 主要活性成分与潜在治疗靶点进行分子对接
	1.6 LC-MS鉴定主要活性成分
	1.7 体外实验
	1.7.1 材料
	1.7.2 细胞培养、分组及体外缺氧模型建立
	1.7.3 CCK-8检测细胞存活率
	1.7.4 Hoechst 33342染液检测细胞凋亡
	1.7.5 Western blotting 检测蛋白水平


	2 结果
	2.1 参红胶囊活性成分及预测靶点
	2.2 潜在治疗靶点筛选
	2.3 潜在治疗靶点PPI网络分析
	2.4 潜在治疗靶点富集分析
	2.5 潜在治疗靶点与活性成分分子对接
	2.6 主要活性成分鉴定
	2.7 体外实验

	3 讨论
	参考文献

