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M k2820 o F W MUILE) & & (a-SMA ) % 3% 4= HIF-1a NF-kB mRNA & ik , VA & HIF-1a NF-kB p65 & & R AL, R 54
LA YA, A AT B | 5 ) B 4 e PR S BE 20 K R 69 MPAP . RVHI 3 2 3 4K (P<<0.05) ; 2828 7 a-SMA & ik #» HIF-1a. . NF-«kB
mRNA & A , A& HIF-1a #= NF-«B p65 & @ £ 32 3 2 F TR (P<0.05); s E TR RRALERE, g AFERKRESTKR
HPAH A A & EAF A, FAUH 7T 48 55 #746) HIF-1o/NF-kB 12 5 18584 % .

LR RS E AR BV S IR S R e E R KRS R T la; 2B F kB

Effects of Lishukang capsules on hypoxic pulmonary artery hypertension in rats by modulating the HIF-1o/
NF-kB signaling pathway

LI Longyu', XU Fuju', WANG Xin', ZHANG Songda® (1. Dept. of Pharmacy, Qinghai Provincial People’ s
Hospital, Xining 810000, China;2. Dept. of Pharmacy, Fourth People’s Hospital of Qinghai Province, Xining
810000, China)

ABSTRACT OBJECTIVE To explore the effects of Lishukang capsules on hypoxic pulmonary artery hypertension (HPAH) rats
by regulating the HIF-1a/NF-«B signaling pathway. METHODS Sixty rats were randomly divided into control group, model
group, positive control group (sildenafil, 30 mg/kg), Lishukang low-, medium- and high-dose groups (Lishukang capsules 6, 12,
18 g/kg), with 10 rats in each group. Except for control group, the HPAH model was induced by intermittent hypoxia method
(simulating an altitude of 5 000 m) in other groups; at the same time, they were given relevant medicine or normal saline
intragastrically, for consecutive 28 days. Within 24 hours of the last administration, the mean pulmonary artery pressure (MPAP)
and right ventricule hypertrophy index (RVHI) of rats were detected; pathological morphology of lung tissue was observed, and
the expression of a-smooth muscle actin (a-SMA), mRNA expressions of HIF-1la and NF-«B as well as protein expressions of
HIF-1a and NF-«kB p65 in lung tissue were determined. RESULTS Compared with model group, MPAP and RVHI in Lishukang
medium- and high-dose groups and positive control group were all decreased significantly (P<<0.05) ; the expression of a-SMA,
mRNA expressions of HIF-1a and NF-«kB, and protein expressions of HIF-la and NF-«kB p65 in lung tissue were all decreased
significantly (P<<0.05) ; additionally, pulmonary vascular remodeling was improved to varying degrees. CONCLUSIONS
Lishukang capsules may protect HPAH rats, the mechanism of which may be associated with inhibiting the HIF-1a/NF- kB
signaling pathway.
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HPAH 1455 # A= BRAIL ] &2 2% , Horb 075 2 10 R
BRI RHEE R Z — o TEAREAREE T, il i
P Bz 20 i TP AR 1 S Rl F 1o (hypoxia-inducible factor-
Lo, HIF-1o) 25 1 5 RA, PR B i 48 N B2 AR
TN B 2 1D AR BRI e 4 | TR I B0 A% N T kB
(nuclear factor kB, NF-kB) /5 f 4& iE 2 Bk Jz v , e[
9K gy il i 45 EE HEY Y, WFSY R, HIF-1/NF-kB {55538
% 1 A8 SO 2 1 i SR 5 i A R Y O B A
I AE BT X2 S B 259 T B AT AN A
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Ji 38 22 UL R . BRI ST IESE , 41 5 K vl 3l
T HIF-1oc i S8 B 47 , i s A s 2 A 9 1) NF-«B
FIVERT ™, F A, &7 B 2 AT g Xt HPAH HAT —
SEVRITAEH o R T B R4, ACHF 5 3 T HIF-1o/
NF-kB 15 53 , LAPG IR AR Ry BHE XS B 254, %58 T
FIUET B 3T HPAH K SRS, & 76 88 B R 6 B i 40
XK B HPAH WO EH | 3 & 2 5 iR YT HPAH 1)
BR2E N
1 #E
1.1 EFENEF

ARG T ZAXAR 6135 QuantStudio™ 3 BYSLHT 7L
e i B A 5 X SN (qPCR)AURT DXR3 A4 ik 43k
4% (32 [E Thermo Fisher Scientific /A 7] ) (KZ- Il -F %l =33
15 R 2H U AN (R T ZE4E IR AE R A IR A ) |
RM2016 A1) 7 #L (LR -R AL A FRZA F]) . vS200 #4
BOEY R 9 (B 78 Olympus 23 7 ) L5200 Multi 5%
SeEMG T 258 (il R RERHE A FR/A F]) \LP-15008 %Y
TR R IR EE A (L AR ESA FR/A R \MP160
22 S A B (b st R A FRAFDD .
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PRI i 1L 2E 4T/ R BR B 1 G 40 (15245 AS003) 1
A B 28 s B PR A7 RS R s HIF-1a NF-kB p65
AR (5555351 4 bs-0737R . bs-0465R ) #41y [ It 5T i 5L
TR AA AT B-WLh 2 11 (B-actin) HLik (575
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255 525 N5 sl A 3 AT O ) SR ASGR) i bR SR
P BAE) AR EFHAG R g (FIET BRI 6 .12
18 g/kg, HZGHit 5% N5 sl iR 3= m AR 5 1 S50
BRI, FH 10 2 % B4R LU HLRE
I, HAR A K BUCR F R BRI , (ARSI R A
BEM AL 5 000 m i 4K [ K E 10.8%, K% 77 405
mmHg (1 mmHg=0.133 kPa) , i (23 + 1)°C , X A
50% + 10%) # 7. HPAH # # , R\ R £ 8K
8:00—20:00 1L & 7%, 20:00— ¥k H 8:00 1% [ 37
JEIRES #5228 do JIr A K B W] B A 7 25 4 T 70,
1 AR R BB S (20:00) 50— 2524 , 25 4 K Rl
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2.2 EIEHhBKEMA O EREEENE

TARRGZ) 5 24 h N, IREE K BUS 70 2 80
FLMAE , 2 58 BN OF 25 LG , v d 7 VIR I
JEAEAN T O =5 AR sk, i id 2 5 A #00
& F 4 il 3 ik . (mean pulmonary artery pressure,
MPAP) . 45 55 A AE IR B, 40500 IR 2 1] 161
B TR 2 (R B 0 2% 5 WA /0 5 Jiff 25 BE (right ventricle free
wall ,RV) , FRE RV FIZCC 28 Ml 2 [A] % (left ventricle plus
septum, LV+S) (i i, #¢ F i A = A O & I RAE 4L
(right ventricle hypertrophy index, RVHI) : RVHI=RV Ji
H/(LV+S) fi &,
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2.3 MARREFERMNE

RRLFEALEEN 6 R R A AL, B T 4% Z R H
P R A2 24 h, MK AL B0 R (4 wm) T H SRR
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K ] 27 ¥ 3 % HIF-1a Al NF- kB mRNA f) % ik
K-

=1 SlHWFETISFEHARN

1R kgl TR /Np
Bractin IEJ]:5-GGGAAATCGTGCGTGACATT-S' 154
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2£95 °CARE: 5 min J5 #E1 T HLIK 7325, F 15E, H1 5% Mg 15
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TR i A AL Y B AR iC B9 L 2R PN R BRE 1 G
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TTECLAL S EOE B2 . PN EG T R G b 45
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50 0.8
I MPAP

I RVHI

MPAP/mmHg
oo w -
(=] (=] (=]
3

S

0 0
XPBRZH AORIZH FIEFRE FIGPEE FISTHE BPEXH
1&?&]5 EPZEJE E}zfﬁﬂi skl

a: HXHIRAL AR, P<<0.05;b: SHTIAL AR, P<<0.05;c: S BN
MEZH b4, P<<0.05;1 mmHg=0.133 kPa,
E1 &AKFRHMPAPFIRVHILLE (x+5,n=10)
3.2 XKBMALRKRETHL

X REZH K BRI A 2R A5 1B, NSl N B e 3, 48
BEJRFEYS] AR U1 U288 . BRI K RN 2 21 B
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1.13+0.01,P<<0.05) ; 5 FHEXF BRZH HL 4, FIETFRRAG L op
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a-SMA J2 L F- 1 LA I Y B 24 5 W) , 75 HPAH

R R TR at AR e A AR AT SRR PR 2R AT i I P R A

o] 121052 1 A S 8 0/ e O P R 1 A o S P R N 2

e 0 A ST AL 14 5 ) PR 3B RS R Asi  ili

LA ) 1 ) 5 200 e ) WL S 2T 4 40 e 2 A, T LB 21 4% 4

o2 ik KA a-SMA™, HIF-1o JE HLAE WA E 2R 55

Y B S R o FEIE R AR N HIF-1a SS90 5L

Fril i vz R -8 A BRI AR G B T ERE MR T,

HIF-1o PR2BAL AZ A0 i AR 2R, 9 5 HIF-18 455 E ik

TR AW, E I A N R AR R 2 3 R 9 2k L

T8 WA IR, AR I, IR PR T3 2o S

Toll £ AZ A4 198 SR HE. R 52 AR S5 (5 3 4%, 28 I B K

it A5 1) Ik B 2 11 W R Ak S R A i 12, BE T i NF-kB;

NF-kB (v 2 20 M % J ] 4% 2 9 0 A 2 AR I+

FOZHBE 3 10 23k, 78 HPAH %) 98 A 2 I Al G 28 1 19 3

P R EETAEAY, AU BN, FIET B

74 s AR AR BE B & K 8 HPAH K Sl 20 21 b o« -SMA FlI

HIF-lo\NF-kB mRNA ()35, Ll J HIF-1o \NF-kB p65

BRI VOHUIRAEAE ik £k 5 R B R — IR w4 i)

SR, A3 A A ol A AT 5K R AIR MPAP B AT i 4IE 4T 4

AR 2 35 0 A RO Bt HPAH (9 1L 55 Ui 4 5 9t il

VIAS I 5% 58 6 7 M IR A4 A BHAE X BR 259, LT BRI

TE TG B A3 £ 5 R S AT SR Al LA, O TR 38

PRI 0L T PR A Y i — AL A A R, BEAIG

W2 2 1KV A RO AR AR 5 | e il ol 5 A 4, AR

MPAP"™; T2 Z W H 5 75 == B 45 v] A R0 i il /)

MATE HE AR A R 37 S 0 0 LA G 8% S e fb A= K A

T BT «-SMA Fik [ " BRI A H 5 R S5 ) m T

P EREAT 5 38 B , Wl SRAE PR T3R8 R, B AR

NF-kB #k"", 18 7] figid i i HL A S AL sl 75 HIF-1a

R ffaR A, D/l HIF- Lo FRUER DA AR LR A 52, DA

M & FEXT HPAH H3E PR

gk TR R EF S 28 X HPAH K RUE A 23 1k

I, H AL AT BE 5 0 ) HIF-1o/NF-«B {5 5 18 A % .

AT Ry 6T B e 2 FH T4 i) HPAH 32 Ji R fii il 7 5

SRR T W15 PSR (B ASBIF 9 R SR LR T il

ARG S ZEVE  H S B RS R . R 2Lt

FEP A A 35 PR TR S B A UE S I TR K

IIREE VAN DAAERE 3R ORI R FE 1L

SZ 3k

[1] EEE, TV, MR, % LT R4 25 HE 5056 56
PRIT L-58 I B TR U il 80 ok s /R BIL 1 F 5
[7]. W E TR 2548, 2025,50(1) : 209-217.

[2] &85 TR, RGN, & BUSEE HER R HIE S
Bk s R FRUN 3 7T LA e e A Ak (g sg D] P
2472 ,2024,49(19) : 5297-5306.

[3] BN, sk T, WA, 5. M 1% Mo b 2-
phenylethyl-beta-glucopyranoside i i 4 7 PI3K/Akt/
mTOR/HIF- 1o 3 % % {0 4801 Il h ik 5 1R B 52 iy [ 7], op
FEh22eak,2024,49(14) : 3857-3867.

-+ 1992 - China Pharmacy 2025 Vol. 36 No. 16

(10]

[13]

SADDOUK F Z,KUZEMCZAK A, SAITO J, et al. Endo-
thelial HIFa/PDGF-B to smooth muscle beclinl signaling
sustains pathological muscularization in pulmonary hyper-
tension[J]. JCI Insight,2024,9(10) :e162449.
WANG Y, LI N J, WANG Y F, et al. NF-kB/p65 com-
petes with peroxisome proliferator-activated receptor
gamma for transient receptor potential channel 6 in
hypoxia-induced human pulmonary arterial smooth
muscle cells[J]. Front Cell Dev Biol,2021,9:656625.
XIGERH . 825 &Y FEIR S 10y g MR MO g 3 1 i
IRBCR B AT BBV (3], b B ROFR B2 25 2%, 2024, 30
(10):22-23,61.
SRS, RN PR, A 205 R I 30 k-7 LA
a5 GER MR 73T HLRIBESE ()], o 2 s
#%,2024,49(12) : 3356-3364.
B . SRS DR SRR 1717 128 3 5 SR AL RE T A 1Y
SR > TR E RN, 2023,21(12) :4109-4115.
PANG Y, LIANG M T, GONG Y, et al. HGF reduces di-
sease severity and inflammation by attenuating the NF-kB
signaling in a rat model of pulmonary artery hypertension
[J1]. Inflammation, 2018 ,41(3) : 924-931.
KELCHTERMANS J, CHANG X, MARCH M E, et al.
HIF-1a pulmonary phenotype wide association study un-
veils a link to inflammatory airway conditions[J]. Front
Genet,2021,12:756645.
VG v IRTIE 54 A v S TR B e S/ 4| (B GBL1R0)
R R AU 2 U A58 1 HIF- Lo 2 VEGF 7K
SFRYREIA]. P E AR RS, 2024,44(T) : 1647-1651.
WOUT, I, FEL08 %5 . ST HIF-1a/NF-kB/NLRP3
15538 BRI BB T B JOREN AR SRR AL R B
A2 40 B4 B P VR T 0], v [ S92 6 5 790 7 2% 3, 2023, 29
(10):134-141.
LI X Y, JIANG Z N. Correlation between a-SMA and
{3-catenin levels in bronchoalveolar lavage fluid and seve-
rity of pneumonia[J]. Pak J Med Sci, 2022, 38(3Part- [ ) :
600-604.
HUANG W J, LIU N, TONG X, et al. Sildenafil protects
against pulmonary hypertension induced by hypoxia in
neonatal rats via activation of PPARy-mediated downregu-
lation of TRPC[J]. Int ] Mol Med, 2022,49(2) : 19.
ZTT L HIRA]L BB A R BURAE SR P AR R
Xt/NGCIZ Ry R I ], P 2 B a4, 2023,
39(1):65-70.
AT . G2 ) BRI MR 5 £ 5 3P BRAE A MR L 1R 0
R SR TR B N KORE L R RE KPR SZ R ], v R
PE2h7k i, 2024,30(7) :61-63.
FEERT RN . ST BN 1Y NF-kB/MAPK {5 5l
% X8 B IR 35497 R B A A S I B S M [0, v TR S 4 2 2
7,2024,44(4) :935-939.
P, o Wy Py, 250 , 25 . M) BRI 438 5 Nirf2/HO- 1
IRAR IS i S R B WL S U3 (0], SE563h )
Bl2£,2023,40(5) : 71-75.

(ke H :2025-04-09 &1l H 18 :2025-07-04)

(G AR A )

thEZ 2025 4E55 36 4245 16 3



