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F2ERTRRAAEARNE XM WICZANE,AB-PAS 2 ER2 T RAL AT TR ERKREAIG & ;B A 4 AQP3,
AQP5 mRNA K-F % & & #3459 2 A% ,MUCSAC mRNA K-+ 2 E G A A EERGH(P<0.01); 5HAMbE A4 %540

KA X AEWAR RERBERET ARG AW LA R BAR 6 B4 ,AQP3 L AQP5 mRNA KT R B & A4,
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Abstract; Objective To study the effects of Yifei Jianpi Recipe ( 25 filiff 5 /7) on aquaporin 3( AQP3) , aquaporin 5 ( AQP5)
and mucin SAC(MUCSAC) in bronchial and lung tissues of chronic obstructive pulmonary disease( COPD) model rats with lung
and spleen deficiency syndrome. Methods Sprague — dawley rats were randomly segmented into blank group,model group,ambr-
oxol group,dexamethasone group and Yifei Jianpi Recipe high, medium and low dose groups. The COPD rat model of lung and
spleen deficiency was created by fumigation combined with lipopolysaccharide tracheal drip and Senna gavage and the pathologic
morphology of bronchopulmonary tissues in rats was observed by hematoxylin — eosin( HE) staining and Alcian Blue — Periodic
Acid Schiff(AB — PAS) staining,and the mRNA expressions of AQP3,AQP5 and MUC5AC in rat bronchopulmonary tissues were
detected by RT — qPCR,and protein expressions of AQP3,AQPS5 and MUCSAC were detected by Western Blot and immunohisto-
chemistry (THC) methods,the mRNA expressions of AQP3, AQP5 and MUCSAC in rat bronchopulmonary tissues were detected
by quantitative real — time polymerase chain reaction( RT — qPCR) ,and the protein expressions of AQP3,AQP5 and MUC5AC in
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rat bronchopulmonary tissues were detected by Western Blot and IHC methods. Results Compared with those in the sham group,

the bronchopulmonary tissues of rats in the model group showed different degrees of damage,and HE staining demonstrated that

there were tangible inflammatory cell infiltration in the airways of rats,and AB — PAS staining reviewed that a good deal of cup —

shaped cell hyperplasia could be seen in the bronchial tubes of rats. The mRNA and protein expressions of AQP3 and AQP5 were

significantly decreased and MUC5AC mRNA and protein expressions were clearly increased in the model group (P <0.01).

Compared with those in the model group, the inflammatory pathology damage of the bronchopulmonary tissues and the proliferation

of cup cells in the rats of each dose group showed different degrees of improvement, and the mRNA and protein expressions of

AQP3 and AQPS were increased to different degrees. Among them,the Yifei Jianpi Recipe high dose group ,the aminoglossum

group and the dexamethasone group showed significant and comparable levels of increase (P <0.05) ;the MUC5AC mRNA and

protein expressions were reduced to different degrees, among which the ambroxol group,the dexamethasone group and the Yifei

Jianpi Recipe high dose group showed significant and comparable reductions( P <0.01). Conclusion Yifei Jianpi Recipe can in-

hibit airway mucus hypersecretion and reduce airway inflammation in COPD model rats with lung and spleen deficiency syndrome,

and its mechanism is related to up — regulation of AQP3 and AQP5 and down — regulation of MUC5AC transcription and expres-

sion.

Keywords : COPD; Yifei Jianpi Recipe ( 25 filifi 8 5 ) ; deficiency of lung and spleen; AQP3 ; AQP5 ;MUC5AC
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WIAA COPD JEHEER (G) - H8E (E) MR A Ay B (T)
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TAESERE, DL COPD BRARA S 8 IF S I A S, SR S5 AK
FEYIEEE R AQP3 (AQPS J Zh 7 4 Sac (MUCSAC) iy WL 15
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(b5 412495T) K VE T AR —H A RAF .
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AQP3 AQP5 71 & W4 B 3% [ Biowor /& #], it 5 BS3671 .
BS3477 ; MUCS A i 7 & W A %[ Abcam 237, L5 Ab24071;
S SR & B 22 & Thermo A ], #it5: 00221108 5 i A &
PN B BACILE 2578 7], 5. 717105 5 41 e 43
FIMA B 32 Thermo 23 w], it5 . 723132 lg Z W H 3¢ [ Sig-
ma 2> &), fit5 12180309, 4] A HL( Leica RM2451 [H ) ; [ 3
JRAKHL(ZAE FTI =301 ) s AMEMEHL( %5 YD -6D #r
L&) s AN C AN 70T fr 22) 5 LKA (A 4R 1645056 3
BIO — RAD ) ; ¥ IE{ ( VE — 186 %! Tanon) ;%3 PCR {X ({1
% T100 25 BIO — RAD) ; %% & PCR X ({1 4k C1000 3
BIO - RAD) , 514l i T AW FRA A .
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M AL 49 d, DAL HS Aili A9 1 78 COPD K fRABERY
TER BREESZ 3% G L2244 (30 mg/kg) I8 I 5 BRI IS 56 1
RANGE 14 RIFTEE RS T2 28E, IF4T LPS 200 L
(1 mg/mL) BYSAETE T, 7E45 2 ~30 KBRS 14 KoM, KR
B 1 m® BHPH A B IR T A AR AL FE (T =B
PEVLRA I - MR 1.1 mg, CO &2k 14 mg, F MRl & N
13 mg) , FFRFEER A 30 min, BERIAT 2 YHHE, BRI A 15
ZEM. AEH20 RE30 R, BRATKRR 1 ¢/mL M4 CH
VBRI (1 mL/100 g) JEATHE B A, B R T 1 RS . &
NS o A S 0 2 ) T T A A R v
(1) s pm ol - OFRE MiORAE, B EMILIE ; @ B &8 TR, (5 &
B QORMEMIESA MY ; DF LB E HL TG, (2)HE Jb
6, AB — PAS YL (54 COPD SR FRARMb , MG, TLh2%
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i (A 7 s o A [3.2.1.6.,0.8 g/(mL - 100 g) | \AREKIR
E[1.4 mg/(mL - 100 g) | b FEARAMERWLL (0.052 5 mg/
(mL - 100 g) 17 B ALER, 1 H 4 AR 20 7 5 2 R FL 0. 9% &
LB TR 1 IR/ d, TS 6 4,

L5 R4t R &

TERG —IREG20JE 1 24 h BBERIET- R B, IF A4l b ik
o HRRIATREARAE . 26X K R A7 18 s v 5 3% 1 i
EL 2401 (30 mg/kg) JRRIS S , AL 3 3h kR 2 1M ¥k, 26850 55 0
JE BN , 5 AR - 80 °C VK48 rh 4T ¥ AR AE o
X K AT SO ARS8 J5 , T T Ho M 1, o Jes 22 SR8 il
BURAY VR AR A7 Hh, LU 3E 4T 52 0 92 0% %8 =R I (RT -
qPCR ¥ ) FEE 171 5T 4 93 B 325 ( Western blot ) 325 (1) 46 I 5 4% J B
T AR =M, FIAR R AR FN 10% 14 B B S W AT [ 58 . 1
AT O IR A b BE DB AT R AKS - 4T (HE) Y
8, RS - AR 5 R YL 8 (AB - PAS) Tl s 41 1k 32
(IHC) Fy A
1.5.1 faaEan X R LA F MR AQP3  AQPS &
MUCSAC &k K-F  ZHIZRBIEE 20 min 2 ;86 B R &K
(100%2 1K \95% 90% .85% ZEWE/K, BEIR 5 min) ; FLFBEE
M) 33 % BUEA/K BB 35 5 1 s — B0 [R) & Al 1 33 £ 771 5 —
Pr4 CIFHE TR E ZPi; DAB ;SRR K5 4 K&
W, AP R R 5 DT Tmage J R4 EA T BRMEAR 5 T 200%
FEAH T o
1.5.2 RT - qPCR F4m X R L A% M4 AQP3 AQP5 &
MUC5AC mRNA £ A K-F B 100 mg FRA7 2 Ml 28, n
A Trizol i J5 FEIAL 215 RNA; & RNA 33 % 5% ¢DNA: {K I
JA dT .RNA [ JG Rnase 7K 38 % S0, 50 B AN, A% 45 1R
VLI HERAE 45 ) I DL B0 A T 5 cDNA, - 80 C AR A74%
FH s cDNA §38 H 3L B e L B0 IR 57 A PCR AU, 5]
Y1,

#£1 KMERGIYFH(553)

A i T i/
(bp)

B-actin 5~ CCCATCTATGAGGGTTACGC -3” 5"~ TTTAATGTCACGCACGATTTC -3~ 150
AQP3 5~ CAATGGCACAGCTGGTATCT -3~ 5~ CACACACAATAAGGGCTGCT -37 104
AQPS 5= AAGCTCTGGGACCTGTGAGT -3 5~ CACGTAGAAGACAGCTCGGA -37 105
MUCSAC 5= GCTCGATCGACTCCTACTCC 3" 5~ GGTGGACCCTAAGGTTGAGA -3~ 128

1.5.3  WB &4 KR L& E M4 48 AQP3, AQP5 %
MUCSAC % & & A K-F  BUE R4, 240 K 8 A E 5 il
%% SDS — PAGE B¢ ; 25 FH HL YK : 41%€ SDS - PAGE [ H [ # .
PR LR, T 46 o Uk s B I B PR PR PR R
0. 1% TBST JEYEET M J5 1 NC J5 3 %, BIR 5 min, #i B &
F—$t, 5 H —H1,0. 1% TBST g3k NC & 3 ¥k, &K 10 min;
{5 image) 24507
1.6 it

K HI SPSS 26. 0 G it 3R i AT 5k s b #1414
PP = 52 (v 25) TR, P <0.05 RN EFAH S
AR S AR B L IR SR A 22570, Z 4L IA LR
FHSE R T 200, P90 LGB (5 R W ST R AR ¢ R3S, 5 AN
T R 51, A AR S50k 3
2 #£#R
2.1 BAXRRXAEMALREFHE

i HE @ fil AB — PAS Yo (1) 25 R 2 25 (4110
KEXAEMAR N R4 BB IER, 3 Bl LUE 2>

44

BPRIR AN 5 72 B 4] R BRI SR I 41 24, COPD 1995
PUESIE R BN B BB B RN IR KB 1Y JORE AR, PRIk
ARG Z i RERL S Bl A5 T U R, it — 25 R B il
SRR s M TR A, 2541 K B B R B G E
ANTRIFRRE Bt , P2 e A R R A TNt T KA £ 1) i
JeAEE. WIERIVE 1 G VE2,
2.2 AU KB KR4 E AQP3 AQP5 f1 MUCSAC % ik
(f B AE)
2.2.1 AQP3  Hzs g Ho, A 4 KBRS RS il 4L 4
AQP3 Fh5H0 BE AR ; SRERIZE Ho AL, S AT A R AQP3 £
IETFER, Horb g e Ty e R ] R R A M FE AN LT
FHE . DL VI 3,
2.2.2  AQP5  LHus 4 g, AR ALK R SRR i 41 41
AQPS IR0 B AR SAETZE Ho A, & A 25 A R AQPS %
KT, H R 2 AL TR R A FE RS LT
DG VA 4,
2.2.3 MUCSAC Sz 4 g, BRI K RSB Ml
LU MUCSAC Rk B T SR 4 L3, & AR 2 L 3 AT L
MUC5AC FIRFEAG, Horb b 25 m 77 2 4 L IR AR A Bt SR
ZHIFARPH . . WL T VINAL 5
2.2.4 FHRFEAA HEA4 R, BIRIA KRS AE M
ZHEL AQP3 J AQPS ik i 3 F W, L FE(E 4K, MUCSAC
Feik Rt A = G TR SRR LR, 2 5P 2
HRKRIIEMAL AQP3 Ji AQPS ik & AR
FHEr , MUCSAC ik 35945 A [E R BE I B AIG, Hoh b 2 il i
HE TR R K FER P AQP3 | AQPS Tt ] ik, MUCSAC
MR, Wk 2.

2 BEKREEHCE ML (v 2 5)

415 n AQP3 AQPS MUGSAC
A 6 0.51+0.003 0.52£0.003 0.33 +0.003
Al 6 0.25£0.004**  0.29£0.003**  0.50£0.006* *
WM EARA 6 0.44£0.003%  0.37£0.004%  0.43£0.003*
WM RRRAL 6 0.40£0.007%%  0.35£0.007% 0.4 £0.003"*
WIEE S IEREA 6 0.36£0.008" 7 0.32£0.000%% % 0.47 £0.002%%* *
FIEA 6 0.46£0.006"  0.45£0.010™  0.40 £0.002%*
HhIEAAAL 6 0.42£0.008%  0.48£0.004%  0.37£0.004*

o ox P, P <0 0L BERIAT LA, P <0. 015 v e i MR AL AR, P <
0.05; 5 % 5rh 2 E Al A, P <0.01,
2.3 HHARRIXALHHAL AQP3 AQP5 1 MUCSAC mRNA
# 35 (RT - qPCR )

BRI K RS M ZH 2 AQP3 mRNA (AQPS mRNA
FIR A HAWE T R, MUCSAC mRNA ik & U] 8 75
SRR B, 2 AL S T 25 A1 R RS AU IRt 4 4 AQP3
mRNA J% AQP5 mRNA 3 ik & #5945 A Rl B2 3 19 7 &5, MUCSAC
mRNA 35 5 WA AR R B R AR , e b 28 0] = 2 2005
R S FE K AN AQP3 mRNA | AQPS mRNA T & B i |
MUC5ACmRNA FE{IRAHE . WL3E 3 JHTTIXE 6,

2.4 KU KB IR 4 E AQP3 AQPS f1 MUCSAC & & %
ik (Wb )

BRI R RS R KW AQP3 (AQPS Rk #is 1
ZHPH B T %, MUCSAC ikl BT} & SR i, h Al 5
PO R B M 21 AQP3 (AQPS SRk A a2
FEMIF T, MUCSAC Rk A [FI AR BT B, I o oo 24 i ) o
A EIRRA HEERMA R . W3R 4 JhITTIXE 7,



%434 H12H % fh E 25 ¥ T Vol. 43 No. 12
2025412 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Dec. 2025

F3 KAJHNH R COPD KBl AQP3mRNA  AQPSmRNA #

MUC5ACmRNA 557K A (% +5) Bfify .2 T AACT
ik n AQP3 AQPS MUCSAC
14l 6 1.00£0.10 1.00 £0.09 1.00£0.19
ikl 6 0.24:0.03**  0.27£0.04**  2.10£0.30**
RN EREA 6 0.74£0.08% 0.75 £0.10** 1.21 £0.20%*
WA RRRA 6 0.50£0.08™"  0.65£0.06""  1.73£0.27%
ST IAREE 6 0.40£0.06™7 % 0.43£0.05" % 2,14 £0.26%*
AR 6 0.73£0.05™ 0.71£0.05" 1.20 £0.08"*
E S| 6 0.82:£0.06" 0.92 £0.07% 1.16 £0.10*

e = 52 AL, P <0.01## 5B AL P <0.01; % SR ARA LA, P <
0.05; ¥ 52yl 1AL, P <0.01,
K4 RANNRH EERL COPD K RS AiZH 4L AQP3 (AQPS

MUCSAC ZEHRBKF L (v £5)  Bf7:B - actin

il n AQP3 AQPS MUCSAC
24 6 2.05£0.05 2.15£0.08 0.28 £0.02
I 6 0.69£0.08**  0.72£0.05**  0.54£0.01**
W REA 6 1.66£0.05% 1.77 £0.07% 0.35 0. 04
ST PREA 6 1.32£0.02%%  1.38£0.06""  0.41£0.02%"
ST RAEL 6 0.91£0.08%5%  0.95£0,09% % (.48 £0.03%#*
HIRRA 6 1.63£0.06™ 1.78 £0.05* 0.35 £0.03"
gk 6 1.73£0.08" 1.82 £0.05" 0.32£0.04"

ex o« G2 AL, P <0. 01 ## SHRAL P <0.01; v Sl mal iz, P <

0.05; e Yo 52 m 41, P <0.01,
3 iFig

COPD @ Frp e mmig " = W ™ “ Jili pl ™ S 9wz, Dy 4K,
RS GIEZCE SRt v e [ U o CN = g WSy
FRazAC kg "™ R DR 2 B ik KK U, R R R A 3 LA
SEZ I, =S IAWHE , 5 BAS0R 0, il Mg SR R AR R
0 SRR BE W L LM AE B 1 08 P H 2 i
WG, ZHTE B A, RS B2 AL 2 Ul IR £ 0L
RESERZE— R, AT AE  HL PG A A 98 2 U5, il A 2
AR AR BRATEIN AN RS AW
WA RN W I R A SR L, R AR 2R R L M s
EZY 7/ N 11 S AL 7 N T3y W [ .3 L D |
NG AR E B RECE 7S B T2 10 8k R 255 1l 48 L
JRY7 COPD, s 1 B L AR S RS R R R E 3K
ZAE IR H R 2 AHID, R R IR AT B
XILEE 25 i e L 7 v P AV ) 2 % il L 7 B 78 COPD B 7Y R
S N A 2 b K Gl B BR 1 AQP3 | AQPS R F B
MUCS5AC R 1H B B2 , I35 F X AL 8 ek 4 48 e A BH 1
TERIMRIRR O ZERAE N XT B 259, 3] 25 i (e g 7 ¥4 97
1 1 BHLZE PR il 0T RAE S BRI 40 Wb A AL o

SIS R LEE B B 21 R BB B A R B B T (JE TSR
SR SIBRIFT LA SR ) , 76 A R AT 2B IR 6 5 g 2 <A
T TR B T VB I A i AL R A COPD AR RS FR e, &
PG LPS )5, REURAE R T &, iX AT RE S LPS #3 K R
AR S s AR RAE K R ORI B R A,
TTEhEE BB W R AT . BT R RS S 1T 8hR
O WEENMD A B EL B RTE YL, S, R I, SRR ,
TR AG o BE 25 R B, 25 Ml N9y v L v ARG 4
FIREH K FERINE R B, KBS RSB nT e, 7T
PEE AR, FUE B AR R A B R, LR TR SR A
TN Ty A g IR R I ZE RN, R LN
BE,

X AQP3 AQPS MUCSAC 3 ANMEHR I BIFSE & B, 2 I {4

J5 R4 5 fili % 5 HE A COPD A5 0 o L 37 A 5 i 4 41

AQP3 | AQPS fj mRNA FIZE 133k, FEAE MUCSAC f) mRNA F

HERFRIR . /KIE I R e R DR A B FRa 18, A D 2R

e B F A 24 320 ANEBERRALAL, 4 F ik 28 kD HAY

B AN WA I B, o 2 A A A AR A 6 AN T /D Y il 2

H, HEIF R0, 2L sh b 2 & B 13 F AQPs (AQPO

AQPI12) PR R GE P AFAE 4 Bl (AQPL 3 .4.5) , 2 55 3 5 ili

IR A ez, FCAR I oAl ), LA Gl B B i L

B RHSCAR LS PN B RO R T B 45, Horh AQP3 7EJENIE 1 A2 4

JE BRI ) Fhak , AQPS TR T RY - B 246 i 1 7

IR R A Rk MR AR RS T

it AL EE 1, PRI E A 1 E 2O MUCSAC J MUCSB,

SAGERR AW VIHIE ™ P T COPD &R HLE £ 5

SO 20T LR T R R A I Ak R T R

16  TOWNE 2 270 % B AQPT AQPS 7 il g e o 2 1

K1 ANURADHA Z5§E 52, AQP1  AQP3 AQP5 T /E 1 4 St bre

AR S A O Ao T SRR A 8 & B,

AQP5 MUC5AC 5 COPD # Y] 4 3¢, i 4% 55 46 6 HU AQP3

AQP5 Jz MUCSAC /= 1y S B4 3

JKE 1 2 A SRIRPEEAILAR B A BT L L AQP3 FE )5 3l 1

DX ELA 22 SO0 TO A AV Si IR 745 5 L, INMECR SO T

£ (ERE) .ROR/REV - ERB - /% i 764 (RORE) . SP1 fij & .

FOXAL 7, ff H e #5158 2K Haln@ & ™. 25

COPD JAE S L 20 H , 75 28 1335 335 I PR 356 ) SO AE I, S5 30

7K A7 38 375 K /N B, DA T A 4 AR s kY

RABOLLI %4 7 AQP3 A i 2 15 4 i ik F 9 & JB ', ZHU

AR AQP3 ZETRIRMILA . AQPS I AZEY Ik 12413

ERYEAPE DURED , N T 3 (1s3736309) Hh Y BAAL T IR £ 25

(SNP) 51 [ A #E it COPD FE(EAT 7, VERKMAN 474

7\ AQPS FGEREAL ' COPD i 2l e (1L Y 1 # it

B R A e AT AR ] T LIS COPD

FHRIT IR AQPS k'™ ™ JEAEsk, AQPs [y ik 5

P/ O R B0 L AQP3 5 i# R AR S
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