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Abstract
BACKGROUND
The pathogenesis of severe pneumonia combined with stress
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ulcers has not been fully elucidated, andh it has an overall
poor prognosis due to the lack of specific treatment options.
Clarifying its pathogenesis and identifying appropriate
therapeutic targets are expected to control the progression of
the disease and facilitate its regression.

AlM

To explore the effect of Weifuchun capsules in the adjuvant
treatment of severe pneumonia complicated with gastric
stress ulcer based on the nuclear factor erythroid 2 related
factor 2/heme oxygenase-1 (Nrf2/HO-1) signaling pathway.

METHODS

The clinical data of 108 patients with severe pneumonia
complicated with gastric stress ulcer treated at the Zhoushan
Traditional Chinese Medicine Hospital from January 2021 to
January 2023 were retrospectively analyzed. According to the
treatment plan, they were divided into either a control group (1
= 54) or a study group (1 = 54). The control group and study
group were treated with omeprazole alone and omeprazole +
Weifucun capsules for 1 week, respectively. The total effective
rate, clinical symptom remission time, adverse reactions, and
recurrence rate were compared between the two groups.
Somatostatin (SS), vasoactive intestinal peptide (VIP),
gastrin (GAS), mRNA and protein expression of Nrf2/HO-1
signaling pathway-related molecules, and oxidative stress
markers [malondialdehyde (MDA), nitric oxide (NO), and
glutathione peroxidase (8-OHdG)] before and after treatment
were also compared between the two groups.

RESULTS

The total effective rate was significantly higher and the
remission time of clinical symptoms was significantly
shorter in the study group than in the control group (P <
0.05). After 1 week of treatment, VIP, GAS, and SS contents
and their differences between before and after treatment in
the study group were significantly higher than those of the
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control group (P < 0.05); the levels of Nrf2 and HO-1 mRNA
and protein expression, and NO in the study group were
significantly higher than those of the control group; and the
contents of MDA and 8-OHdGp were significantly lower
but their differences between before and after treatment
were significantly higher in the study group than in the
control group (P < 0.05). There was no significant difference
in the rates of adverse reactions and recurrence between the
two groups (P > 0.05).

CONCLUSION

Weifuchun capsules have a definite effect in the adjuvant
treatment of severe pneumonia complicated with gastric
stress ulcer with high safety, and such treatment is conducive
to regulating gastrointestinal hormones, alleviating oxidative
stress reaction, and shortening symptom remission time,
which may be related to the up-regulation of the Nrf2/HO-1
signaling pathway.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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factor erythroid 2 related factor 2/heme oxygenase-1, Nrf2/
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BT R ALAE(P<0.05); 74971 wkis TR 4LVIP. GAS.
SSAF A £ 15 3 T2 BBALP<0.05); 6771 wkia
FFFC4ANT2. HO-1 mRNA., & & ANOA®3 3 T Af
M8, MDA, 8-OHAGA A& T *F 1840, 24434 5 T
FBLH(P<0.05); 2407R B R B B K Fpbas £ 5+ 4 it
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FERZGHIR. 207 WITERBRT B B AR
ROR, BEBRRIER BT, BRI ASHBHT K
2, BTG, m @ mohsk, ST B owin
70O AW TR B R AR S RS R MR A5V T AR
i 98 5 IR, 70T HNrf2/HO- L5 5 I8 R R 52
M.

1 #RRSE

1.1 A U8E2021-01/2023-01FF 1 17 A 2 2 e 108451 5
T 98 A R ISP B It B I PR BERHEEAT [m ] 2
T, WYV IT 7 R A IR (n = 54 R L @ = 54). 2
R VOB A AT LU (P>0.05, 1), AR R&RB S
Z2 Lo AT AE.

UNNBRIE: F5& ERER 2 12 WibriiE”, C TR ILsE
JRESUE, U2 S, Bl T WBE AR, SR, Wik A
WNESTRY, SCRERRAS, TSGR, 6 N5
AR DA TC T A8 0 s, SRR 98 RS 10
AP AT AR, XA S R RIS PP, &5 5 8
BRIFSI; AR08 =185, ANl IR T R} 56 %8,

HEBRARAE: FHE BRlS; AN T 2500 AN 52, A5
P (e gtz i), IEEEA R BITFAR
s Hopth B (a8 B ER. B4ih); i
RSB LA L
1.2 ik 2B G2 B < AR . U
oo PHGIATT, RIS ERBKRETE100 mgZ Ak nl 1 FATE SR
(A F M EZDI A TR A R, B 2517 H13021504)+500
mLAEEEEE/K, 2000/d. Xof B 2 SR H B S5 el (oo 447 ) 5 o
AT PR ), [E257E 7 H20030412), FEkiMIFE40 mgh 3
MR B ERIK, 200/d; BT AR IR SRR+ B AR
BEWUMEHPAR B 2DV AT BR A ], [H 25#E7220090697, Fi
% BRRIZE0.35 @), BASEH M VL R RO R, BRIF B
IR, B AR A T20 mLIE K, WAL B, 4%/
W, 3. 24ELLIRTT T wk.

1.3 WLEFEAR (124057 2T P85 2 i (s S RE IR 3
AT, B RAE B ARG A ) A ARCRE R
WA O, B KRR (H)]. R E i
PRUE)IANEEYL, 0RO R RPN SHUE,; (2)
WITHT JAIT1 wkin, B2 I E Iki4 mL, 550
15 min(3000 r/min, r = 8 cm), BL_EiEWR, MIE4AKINER
(somatostatin, SS). ME VM /Ik(vasoactive intestinal
peptide, VIP). H 2 (gastrin, GAS) LU Fe il
5€; A M (malondialdehyde, MDA). 8-F83& /i %A &1
% (8-Hydroxy-2'-deoxyguanine, 8-OHdG) AR, %%
W B2 52 ; —E AL R (nitric oxide, NO) AR FR it Ji
B 5E; Nrf2. HO-1 mRNA. 2735 PART-PCR

Baishidenge  WCJD | https:/ /www.wjgnet.com

L EAEZENE, HAPNrf2 mRNA PCRY #4115
WIFH9: IE5-GAGACGGCCATGACTGAT-3, %Al
5-GTGAGGGGATCGATGAGTAA-3"; HO-1 mRNA# 1]
SIWIFEH: 1EH)5-AAGAGGCTAAGACCGAATTC-3,
J% [[]5"-GCATAAATTCCCACTGCCAC-3"; (3)24H I AAEIR
GRS (A2 RS, 25395, Sl WX (5)241
BRZE, BITE3 moRAI TR EITRE Y, LLZERRM
BACEE PR PUIEA . B VKA i A5 PR
AR, BRSO R i 58 R e N R

Bt 4038 N FSPSS 22,04 FEEHE, 454 IEA Sy
i (11T B RER Flmean & SDFE R, 20 18] LK 437
FEARAGTI, T RLR H K56, 367K o = 0.05.

2 R

N2 = VEANF 220 A ¢ e B H LK E S BORE, s i
B JAEC TEOX E RISl T RE (56 M 45 2R B 2
(ORI, AAERRI LA, 2R iE E sk At — b U

aran
7.
2.1 24 F7 B AR SXHRA LR, MERAIGTT B

R R (P<0.05), 2.

2.2 24488, VIP. GASA% 71 wkigtf 7t 4lVIP,
GAS. SST & N HZE ) E TR HRZH (P<0.05), £3.

2.3 24ANrf2/HO-142 5 i@ %48 X mRNA. & @ £ 3i& A
571 wkg T 7T4Nrf2. HO-1 mRNA. & K HZEE )
TR IR AL(P<0.05), 4. 1.

2.4 2 FA B ARAF 1GIT 1 wkia B R IMEMDA.
8-OHAG & AR T IR 2, NO& & T a4, Z(E s
T A P<0.05), 5.

2.5 24006 R AR 2% A et la) 5 IRZE LA, AL ALIE
A MEIK . IXIMAE I SR FRGZ AR [A] 45 (P<0.05), %
6.

2.6 240 R B R B A K F RIS, HF%L, &
KA N3.70%(2/54), i HRZH2M1 k9%, 14513850, 145HX
SR AR T 41%(4/54), IR Ui 2= RS2 7
(¢* = 0.176, P = 0.647). 1J7 )53 mobifiiVi, 24 K1 KV
1], T T4 K %0.00%(0/51) 5 X I 2H4.76%(2/42) Eb 4
BRI ER (" =0.735,P=0.391).

3 e

N B 5 I 9 HRREZ —, 2 KA T EEN
RIG10 AN, FORHNE IR, HREM 28 5 WAL T RIBUIRE,
RIS S PR A I, SR B BRI,
BERASE, BT E B, IR R SRR R, 34 n
BT IR, IR 2t Xof L B 5 (K797 LA 1
AN, anBSERme, A Rk A e AL, ]
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R 1 MEEATIRILER

=] 54BN = 54) XHRLA( = 54) ty' P
MBIEE/20), n(%) 30/24 33/21 0.343 0.558
FH(2) 40.42 +4.33 38.89+5.53 1.601 0.112
INREER (kg/m?) 21.50+1.23 21.38+1.34 0.485 0.629
BN ENIEIMERIZEY E) (d) 3.34+0.46 3.50 +0.41 1.908 0.060
SHER, n(%)

ESIIES 12(22.22) 10(18.52) 0.228 0.633
FEFRP 6(11.11) 10(18.52) 1.174 0.278
SISIIAE 11(20.37) 14(25.93) 0.468 0.494
RIBSE, (%) 19(35.18) 23(42.59) 0.623 0.430
THESE, 1(%) 16(29.63) 20(37.04) 0.667 0.414
N RZIGRZRI, 7(%)

sk 50(92.60) 52(96.30) 0.176 0.674
R 35(64.81) 40(74.07) 0.698 0.403
IXon 10(18.52) 8(14.81) 0.267 0.606
EE 15(27.78) 12(22.22) 0.444 0.505
FRImT

+ 16(29.63) 18(33.33) 0.172 0.678
++ 20(37.04) 22(40.74) 0.156 0.693
ot 18(33.33) 14(25.93) 0.711 0.400

R 2 UBETS BEBERLER(%)

AR n Rl 23 TR ISE=pUE
HRAE 54 32(59.25) 19(35.19) 3(5.56) 51(94.44)
WA 54 27(50.00) 15(27.78) 12(22.22) 42(77.78)
Ve 6.271
P 0.012

R 3 248VIP, GAS. SSE2tt#(mean +SD)

4R3I n GAS(pg/ml) VIP(ng/L) SS(pg/mL)
iaeavc| 54

SIS HI 95.92 +13.34 25.53 +3.87 13.55+1.98
BT 1 wkig 72.24 + 6.68" 19.33+£2.41% 40.42 +4.43%
=E 35.30 +3.38° 8.92+1.63° 26.57 +3.05°
WA 54

SIS HI 97.04+12.11 24.48 + 4.46 12.74 +2.43
A1 wkig 60.62 +5.53° 16.61 +2.20° 29.95+3.77°
=E 24.80+2.74 5.15+1.02 17.21+2.26
HPGBISEI 0.457/0.649 1.307/0.194 1.899/0.060
HPOBIZ 1 wkid) 9.847/0.000 6.125/0.000 13.226/0.000
HPEE) 17.733/0.000 14.408/0.000 18.120/0.000

°P<0.05, SALBITHILLE; °P<0.05, 538151 wkiBWIRALLE; P<0.05, SWIREEELR; ZEIVENE. SS: KK, VIP: MESHZAL;

GAS: SIWR.
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7R

+® 4 24ANrf2/HO-1SS@IEMEF<mRNA, EBRIALEH (mean £ SD)

Nrf2 HO-1
4R35 w MRNA =9 mMRNA =S
HRA 54
ATl 1.33+0.42 1.35+0.44 1.23+0.35 1.25 +0.40
SBYT1 wkig 4.77 +0.56™ 4.71 +0.53% 4.92 +0.63% 4.86 +0.59”
=B 3.44+0.51° 3.36 +0.46° 3.69 +0.43° 3.61+0.46°
SIRAE 54
JeIsHl 1.30+0.45 1.39+0.40 1.26 +0.33 1.23+0.42
S5 1 wkig 2.89 + 0.50° 2.93+0.48" 2.94 +0.54° 3.00+0.57°
=B 1.69 +0.32 1.564+0.33 1.68+0.36 1.77+0.38
HPGBISED 0.351/0.721 0.494/0.622 0.458/0.648 0.253/0.800
HPOBIS 1 wkig) 18.402/0.000 18.293/0.000 17.535/0.000 16.661/0.000
HPEE) 22.580/0.000 23.624/0.000 26.338/0.000 22.662/0.000

°P<0.05, SAGBITRILLE "P<0.05, 536151 wkiSXIRAE; ©P<0.05, SWIRAZEELLR. Nrf2: ZRFE2ABXEF2; HO-1: [ RESHHE-1.

+® 5 24AFILAEUEIREER (mean + SD)

485l n MDA (umol/L) 8-OHdG(ug/L) NO(umol/L)
iaavac] 54

SIS HI 7.78+1.12 10.12 +1.36 50.12 +4.33
BIT 1 wkig 3.32 +0.66™ 5.53 +0.83" 65.65+5.18"
=8 4.46+0.53° 459+0.51° 15.563+2.01°
WA 54

SIS HI 7.88+1.03 9.95+1.50 48.89+5.79
A1 wkig 5.12+0.78° 7.01 £0.94° 58.58 + 5.32°
=E 2.76+0.44 2.94+0.49 9.69 + 1.40
HPGESEI 0.483/0.630 0.617/0.540 1.250/0.214
HPOBIS 1 wkid) 12.946/0.000 8.673/0.000 6.996/0.000
HPEE) 18.135/0.000 17.144/0.000 17.520/0.000

"P<0.05, SABITAILLER; °P<0.05, i85 1 wkigWIRA R, °P<0.05, SWIRAZEEI . MDA: I_E; 8-OHdG: 8-REFRASHIL NO: —

ala.

& 6 2AIBREREREN LR (mean + SD, d)

A5 n 5% (1S X0/ RER
HRA 54 1.56 +0.26 2.68+0.35 2.02 £0.41 1.56 +0.30
WA 54 2.28+0.31 4.12 +0.55 3.98 +0.50 3.05+0.48
t 13.077 16.232 22.275 19.344
P 0.000 0.000 0.000 0.000

R 55 154
BB R LR, RS R AMEAS,
FT R AT FAEAAEALA  H
WRAETHRG BFEEHTAT MK, BAUSI, (A
TFAH) BB “RMIFE . W, T, L, 3
B RRE e s CREATH) fRl TR
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7 4.00 | 1400 |
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Z2.00 | Z 2.00 -

0.00 j IL | : — 0.00 j Al | .

BT R BITUEE IBTTHI BT RS
w5 |
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z 4.00 t ug 4.00 F
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L 2.00 T 2.00
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Al RTINS TRITH IR

1 24BNrf2/HO-1ES@EBMEXmMRNA, BERIALLER. Nef2: K FE2H55 K 12, HO-1: MZLZ A AEE-1.

TR B 18RRS4 hiya A, (B AR
FRE Ml 5 H R SO B i R AT ROE, A TR IS
SERIEHPAYT MR T, nUONEREN R R R
B G 2R YT 7 R SRR E S EE B GAS.
VIP. SS/ZRBE FED)Re BEIEFR, GASH] TH H IR
A, ARAE B PP L AR R S, s B B ), — B
FE PR U8 B B B DhRe 3L, VIPEA (e E R
i) B R 2 AR, AR o, R VIPR] R
W&, sk B R B SRR, e T B BED
i, NS DA A R, 2% B ot i et
SSJE ALK g ik, WA e RO B T &
PR INRESEL, (R B AT, et TR B, JR9T1 wk
JaWEFLAVIP. GAS. SSH & M H 2 & T X R4
(P<0.05), M55 T — PR SE B 2 R AHBhA
I BT 98 H e SOV B It A . RN 220 AR
AN | RN, ZERPREVR YT 5 419 B2, B &
F I B BTG TT B 28 H R RO 18 s 1) 7 Ak
JCATATPE. BRI, BT A B ELE R, SR B
2451, (R [R] L AEHTC 2 5, W R S R 5 B g et [ i A
R, BB VT [ AT SR AR,
TR, AN B B 2E NI B K
TRULY, SRR R, ML A it s, 5
AN . Keap L fif 25, TMERRALNIT2 AT 45 & 20 A%
PrEEATCIE, RN IEPUA R HO-12E B, M S
EERIE, RAEPAI AR e, A 20EFRMDA.
8-OHAG™". ¥Ehli7R, HO-1m] #IHI R RAR S A B R
FEFURT-AEH, B aT i 2r K72 — ALk, HZ R
MMBEERE, BGE B EE, IR P B R &

Baishidenge  WCJD | https:/ /www.wjgnet.com

233

W EE s, WEFC4ANT2. HO-1 mRNA. 2 H MNO
T AHEYL, MDA 8-OHAG & BAR T4 IR 4L, 215
TXHRHP<0.05), HEERENLSE S ZMPLEN
I, TP BEE T, AR N TR 2
My R A SUAAE, B P 4E2ERE. 4E4ER
C. BRI o] F BN B 2R 5, S M4
PUEALRE P, = B R ] P2 A i R4 A R
VEH, RELZRLB PR KA R, (Rt 3. E1E
R, AW TN T R REU SR E D UMIE S,
Toka N sk, Bl B BERERIT M ARG T
20 mLIEFT 7K, & BATRELE 2.

4 g

gi b, BERERIEMBGT EREM R A IS B B
MR, HHHI AT A 5 EIANTR2/HO- 15 Sl i, i
SRR B A D%, AHIE ST @ [ A 5, P RE s 5] A
oI st BAm 2=, 580 F S HAL T ML A 1E,
TR, JEEPEARNE, TF BN .

NERER

ZHE R
A A ST 0187 MR F AR, A
S fi B S, B AEAA T R IR,
R 2 RO LR, 4R BT 7 R TR
e

L5
VLS R MEAE 6T BLRE AT 28 15 F MLk i 7 T F A
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FRCRA IR, 118 KRG MRS, R
R, G T BRI IT. IS A iR T LS AR A
78, RIFEAENRIT R

Esg=lon

F R T E2HH R 72/ 4T 2 5 & - 1(nuclear factor
erythroid 2 related factor 2/heme oxygenase-1, Nrf2/HO-1){5
FIEBRAEPUAMT . SRR IR A A, A
WAL S B BRI A B IRy BN 2 & I R
T R, BRI N2/ HO- 15 5l B 75 H b R A2 1)
YEHL.

LE %
I PSSR YT KTV, X EE R B MR,
Mg BTl 2 I LR B TRk, RIS 3
WrAE = 75, A Aef2/HO- 15 Sl % FAH G H 11
AANEDL.

ERHRALEEE, BT 4LIGTT BA R . 18971 wkiE,
WA R M. B, KR, —4Hi
A&, Nrf2, HO-1RIA m T A, Mg —
. 8-F I S IR & K T HEH, W Fe 4
K WX A L S BRGEARA [R5

B SR IER T PN 2/HO- 115 538 % i (1 5C i
7, A BhiE T SRR A A I F R B s B,
IR C)IETE S

REf=

AWEFCUESE 1 B BRI 16T AT 2 15 HF B
B 7 I FHAING2/HO- 15 S IE B HLIL. (H2, 200 &
HRERAS D, AR BE N E, DT R
FEA B FTAIESE.

5 Z3ENWK
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