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th B 4 % 5 : R-322; R289. 5; R322. 35; R329. 24; R364. 5;
R563.9

TEE BB BI85 B 7 %18 B ZE 2 il 9585 (chronic
obstructive pulmonary disease, COPD) 9R N BIEES W TN N
PG E TR . Ak 540 O RBEYLS: 9% 18 (Con-
trol) 41 A7 (COPD) 41 #MMifi %5 ' (Bu-Fei Yi-Shen formula,
BYF)#H . £ & 2558 (Doxofylline, DOX) 2H . 4 1~8 J& 38 it &
HH A 55 2 2 (BE R 2 7K, B3R 30 min) B4 il 98 7 T A 4T
B (B 1 UR) HE ST COPD AR, 275 9~ 16 J& Sif HE 4 I 764
AT EMEKHES 4 H 2 mL; VAIF AN 20 9145 BYF FiI
DOXiEH o 25 16 B UEAT S Y BOb , 2 )5 38 A i T g il
LAV R BRI A IR 5 G M TS 1k A
IP3R/GRP75/VDAC1 mRNA & 8 [ 7K V-4 2 4k B P COPD
KRB ARG REE . £ 8 5 Control A 1L,
COPD 41 il s &6 45 I 4 A (P<0. 05, P<0. 01) o B
AIE 5875 > RS COPD B A8 | A0 435 Jili 60 45 R4 A28 , il ol i il 54
RlG, ST RERS R e R HEA R R 400 iE . COPD
2 i 2 2 A7 B G RIS VP e 5T S T LIV TR PR R
(P<0.05). I3 FI4r 2 -1 (interleukin 1,1L-1B) | JigE S5 48 (X
T - o (tumor necrosis factor- o, TNF-a) . % 1b 4= K A+ - p1
(transforming growth factor-B1, TGF-B1) . [141 2 -6 (interleukin
6,1L-6) /K V- W] & 7175 (P<0. 05, P<0.01) . JliZH4H IP3R .
GRP75.VDACI mRNA J¢ & (4 % ik 7K -3 B &8 % F Control
ZH (P<0. 05, P<0.01) o #5397 41T A [F) F2 B2 i85 1R 3
BL,H AP BYFALIE T DOX . &t #Milidh B s gl
COPD K Fl 18 1 9 A iz by RN (At 497 , AR FHAIL I AT &

Wik H 1 :2025-12-21, & 9] H 11 :2026-03-16

FEAIH « [FH K A RENF I 4% Bh I H (No 82374416, 82405345) 5
Y K 48 9 H K & T (No 2023ZD0506700/2023ZD050670
2) 59 FE A B R B 25 4G R A BT 0 B IF L T (No
20237ZX7X1154,20247X7X1159)

YEZ A LT (2001-) , 0, 6+ 25 BIFSE 7 1) - v B 24 B 3 V1
FRYLPNG , E-mail :s72918638933632@163.com;
R (1965-) 4 i, b WA 0, B9 7 1ml
oS 24 B IR T R 5 v 24 2 B LR 8 E 1R AT L E-
mail: lisuyun2000@126.com

450000]

P IP3R/GRP75/VDACT {7 Sl A G .

S AR < 1 1 BEL R VRPN s R 2% 7 5 BT AE ; 2k AT
15 5 989 W 3 IP3R/GRP75/VDAC1

TR (B IRAR 55 ) 471243 (OSID) :

12 P FH ZE 14 Jili %< 9% (chronic obstructive pulmo-
nary disease, COPD)/F 2y —Ff DL 32 PR 32 204
IE 09 5 BT PR 0, HLAT e A0 3 e i SR T R A e
F A JRAE VAL D CTE COPD 9 95 e vh 2 45
KHEVE . IR A RGO A E RS
Z NN PRI N R AR 22, ) AW AR A A
DL I A ORE 55 X S W) Bk A RS L 23
IR TR AAE , T B S v R 20 0 e 20 i 43
FHL, RN S RE SN, I 7T B 4 23 it b B 5 e, 1%
i i 7 b B 20 R ) SOk A R 2 e, S IR L AL T
K PSS BRI RESZ 0 SORLIAE Sy A
ALY T EORIE, B 0S5 A P 3R T A
W BE S A WRE HLTAE E T RE S L A A R AL
REA S ZbL A T RESAT o X —ad BT 51 & 4 F1 ot
SRR R IAE RN S B, TR AR Y
A B AN T HE AN, X 240 i PN B S A i RO
T HMIIRFE LA S — R A SERE S0 PR i i
b B A LRI D RE A5 13 7 COPD i 2 & b 4 4%
KHERT

1,4, 5- =B WLELZ A& (inositol 1, 4, S-trisphos-
phate receptors, IP3R) & N 5t [ i | 114 5 25 - (cal-
cium ion, Ca™ ) FBE IR 18 , BE % 845 40 L N 11 Ca> FR2
Ao Ca I B IP3R, LA KSR 1 A 1Y Fit A
P FH B 7 i i (voltage-dependent anion channel 1,
VDACL) , NN 5T M B O e & B ds AR . Ik
FERTFE LR , VDAC 3 Jek 2L AR 5C PA) T 100 42 fith
37 55 (mitochondrial associated ER membrane , MAM)
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DX 38| 3% 42 1) 4 75 5 5 19 2R 11 (glucose-related pro-
tein 75, GRP75) , 55 IP3R J& i 4 B M4 45 & ; GRPTS
LRV RS AN B I B LR e B X = B
FERE )5 FR B0 DI RE EAME S, 7E COPD H L K
H 7 IR A 55 7 5 R A T R e 23 15 P JBE IR 6 SR
IP3R A2k B S0 , BRI f 1) Ca o B SRy D T I -2
K7 A 8] Ca?* 1% 3% 19 #% 0 4 F ML, IP3R/GRPT5/
VDACI E &N SR Cax E ALK, S35k
PRIE T P Ca® 2K, 25 1 900 1 FL 1 1% 338 B (electron
transport chain, ETC) HJ &8 , 34 M P % (ROS) 24k A%
AT ] S A S 3 AN % R I A T
6L E K AR R T, AAE P (4 TNF-a IL-18) BT,
2 T 0PN 5 I 3 38R 4 G IR B N T B N
J5T I - R A 5 R A A7 - S R ) E R BB, AT
TR ZH 507 , BR5h COPD 12 PE 4 e > . BFFE 2],
M IP3R/GRP75/VDAC 1 3 [ m] 5 kiR Ca®Ft
B, —E B Lol LR R, SCk s
Z RIS RRA B8R A Bl A0 , 0D Atk R
UL E T BE 2 B Sk S 0 SR R RN
I, FREAF R PR EE . HEr, b
P= 25 4E COPD I Y7 i R SRR L 34, i 390 s PR A 52
R I g5 B O TT AT R 1 A AR i e
PRAER , B it T e RS $2TH iRa AE A T i
FEA S UE S, 1% 5 BRI I8 52 COPD K R4 4 iE
J R, K FEGRAFT b B o B iV F S (R LR AR R L
il 0 A 56 4 I o AR AR 3 Ao G I R A48 A A
IP3R/GRP75/VDACT il A8 4% , 4858 HAE HALH] , by
e A FH 2 P A S 30 S 4

1 MPRE5F*

1.1 SEIezh4  BEFH 40 K 8 JHIE ok & o IR ik 2%
TP SD K B 2 200420 ) , ) 1 A 552 307 DL AR A=
W ARA PR F [SCXK(52)2019-0010] . T g H?
= 24 K 2 5 — B J B B v 0 SE 36 % SPF R 3h W) By
(SYXK # 2022-0004 ) #E 47 M 3% , 525t F H Ak K &
B, HEESBORE N 12 W12 W B IRIEH , IRE R
JEME 2 . A BRVE S YFYDW2024018 58 Hi
A L, AR T g v B 2 R A A — B R B B
SEE SR IR ZE 51 23 o A B B AR RIAR AT
1.2 Z5Y #MliZEE T AS9 ¢, EE 15 g, Mt
T 12 g, Wi DI BEO o, LIBI R 12 g 55, #4000 F A vfE il
T8, TR R 2 K2 B S e = AR it 2
R - [ 2575 H19991048 , 11 521y VT 4R Al
il 245 4 P B 0 A PR 28wl AL, BiAS 0.2 o/ Fr o

1.3 FERFNEMSEF FW L0 R 8N
(AT R R T BRBAT 2 F) A7) o Brf/ K R

A Tubulin {4 (ab7291) IP3R HL1A (19962-1-AP) |
GRP75 i {& (14887-1-AP) . VDACI1 #T 4 (10886-1-
AP) ; qPCR Master Mix (G3321) . RNA #& B 7] &
(19221ES50) .RNA i % 55857 & (11151ES10) W T
RSN q-PCRAHIEH . KA G4 7
51 IP3R1.GRP75 . VDAC1 i i I FE4E /R 28wl A
A 5 ELISA #H & i 7 £ : TNF- o (RA20035) | IL-1pB
(RA20020) . IL-6 (E-EL-R0015) . TGF- B1 (E-EL-
0162) W F 2 BB S ity 172> 7] 5 S 1A B H A Az )
R £ (JC-1) (E-CK-A301) I T % I 30 Hi 4% 2
) AR RS AL (0. 25% ) (T1350) g TIb mt &R 36
S/ I8

KR4 BHAFTC R 48 (whole body plethysmog-
raphy, WBP, BUXCO, £ ; I RERE M 2 5t (Fine-
Pointe™ series PFT system, BUXCO, 32 [ ) ; it 2 4f g
BT 3 B B 2= B A BR A A D) 5 G = ik
0> ML (Thermo, € [# ) ; YCYCLER %4 £ £ PCR 1%
(BIO-RAD 22 ], 2E [/ ) 5 7500 AU 52 1} 9% ) & H PCR
{SCCABI, [ ) ; Western blot LKA 4% BA# | Power-
Pac Universal % B,k &2 4% (BIO-RAD A &), EH ) 5
ImageJ G 73 BT A (Media Cybernetics, 3 [# ) ; 4>
A 3l BT A AL L 4 A skl A HL L JEM-1400 %
S (JEOLAR], HAS) .
1.4 #EEGE KRAEUSENERSET do R
B A 25 % 2% (cigarette smoking , CS) I A 4 P Jgk e
(75 121l 5 COPD Fo e 1K BRSBTS, 25 1~8 JA]
fili R JRAR 64T CS 5%, B 2 K/d, 30 min/iK ; CS
TR W IR, B SRR R RS S 1 0. 1 mL R BNy
6x10° CFU »mL" B ili & 5 75 A FF P 7R 7R o
1.5 BhYHARTFM ERL G, 40 K ERE
HL43 A %F BB (Control ) 2H A7 (COPD ) 20 #Miili #5 '
(Bu-Fei Yi-Shen Formula, BYF) 4 . 2 & 45 ( Doxo-
fylline, DOX) 4, 541 10 H o 9~16 Jif] , Xf B 2H 55 A5l
X HEZH 55 FH A AR /K IR AT 1 T, B UK R
PSRN (4 mL-kg'-d") , B HA 25—k 2y
BT AL T AN 2SO (11,61 kg
d"), VH 25X BRZ R F 22 BRI W A THE (36 g+
kg'-d") o A 259500 R A5 R50R) e B A 5K
AT IR, BR300 D R ER=D Ax(HI KK/
HI ) x (W R B/W A)>, o D AR 7 244, HI
SRR R E, WON R R AR M ST 16 JE]
Ji o WO 25 AR BRI A SUREAS , T 5 23R 7 3R
IPEAL 737 o
1.6 fEERET

1.6.1 AFdhaeteml  4r5FE0.4.8.12.16 i
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1 IC R0 it Dy REAS I - 2H R B 18 <4 (tidal volume,
TV) A 43474038 <, & (minute volume , MV ) .50% 4]
RIS (50% tidal volume, EF,) 3 FEA IR
H(PEF)", BB 4K, 47 A B ) e eIl , =5 I
7B KU 1 it & (forced vital capacity ,FVC) 0. 1s
H 71 S 45 FH (forced expiratory volume in 0.1 s,
FEV, ) .FEV, /FVC,
1.6.2 5 At~ 4 (HE) ¢ & W05l 28 42 % 22 4}
i ALK BRI ZH R AN, Sk F A D) R HoR
Qb P - K il 2 ZUR I AE 10% 22 3 F VA v [ 72
h, Dl KPR R B AHAUE S . FHRIREETTHE &
P 7K = ORE I N s A 3R A g I U] B 4
um JEJE 5 34T HE JL @ A0 3E . 75 200 £50657 s
TOVLEE A A K U A S G O, A 2 A Hh B
T 1) o DT 0 2 9 B W | A S R A RE B R Y
O o
1.6.3 B AIE  HUH G4 SV A T 0k
BRI 1 mm?®, 28 F¥8 1Y) 2. 5% 13— 1 ] 5 1)
4 CHMF R IEE 24 h 5 ARIRARAF , 2B T R
e, LS vt 1 Rz 4 A S 26 b A e i 45 4 A Ak, %]
F AT R R R 2 R g R R
1.6.4 BB S AR (ELISA) i X R e 7
KE B FKF M ES KBNS, 5B i , B
PR ERAE e B ELISA A I 370 & 56 B 5, A0 A B if
B 4T TGF-B1 IL-6 . TNF-o. . IL-1B [ 7K -
1.6.5 ZARBG AR IR ARAR R il 2 ST I
SRRk RllRY  ON W A | NS R (352 1R
FEAT ST T P R A RS S SR AR S A
A U 2 AR B0 BB R, R 43 066 BE 1 43301
I 7 2 R AR T 0 5% 52 5 90 11 (succinate dehydroge-
nase, SDH) 1 & 51V (cytochrome ¢ oxidase, COX)
%) Tl 05 1, I 2R T BCA 125 [R] 20 I PR AR S 3 &
i AV AR ETEYE (U mg" ) RAEFHE J1KF.
Jits 2 2R A7 (AYm) W05 = SRy DA 2 AR i F,
PR, 2R FH 28 3 B0 v SR U 2R Zhi 14, JC-10
gett )5, 1963 6 EETH R 20 3 530 nm (FL4)
1590 nm (GRS DR E . IEHIRABAL T, JC-
10 TEZ LA N IR AETE i J- AR, R L0 68581
R H o7 AT, 3B DL BRI X B M o, 52 PR
5, WAL 590 nm 5 530 nm 2 E5EE HUAH
SE T TSR AR A AR
1.6.6 Far&EEFPCR  HUE BM4ILIHEA,
2 RNA 42 a0 & Ul B 348 4E il Bk peAs
IP3R .GRP75 Jx VDACI mRNA 3k 7K ¥, 514 7 41
JLTab 1.

Tab 1 Primer sequences

Gene Primer sequence (5 to 3")

Forward CGAATGGATTTATCAGCACCTT

IP3R(ITPR1)
Reverse ACCGCATCTGTTGTACTGTTGG
Forward  GAGAAGTGATCCTGGTTGGTGG
GRP75(HSPA9)
Reverse CATCTGTAACATCACCAGCCAAC
VDACI Forward AATAGCAGCCAAGTATCAGGTCG
Reverse ATTGACGTTCTTGCCATCCAG
Forward CTGGAGAAACCTGCCAAGTATG
GAPDH

Reverse GGTGGAAGAATGGGAGTTGCT

1.6.7 Western blot # | #8 % # 2% &9 & & HL
50 mg K BUIT L 20, fifi 2R P 4 O ) & E T 41 40
TR TR, B S A 5~10 min {85 128 P B A P
Ji B b i BB e 4 AL Y, B UK 30 min, F%
J5, 205 B RS B A ) — T : TP3R (1:200) |
GRP75 (1: 5 000) . VDACI (1: 500) ., TUBULIN
(1:5000) .GAPDH(1:5000) ,4 CYKAE M & T K .
U H , I TBST ¥k % 450 )5 5 X B =4t (R ¥t
1:3 000, FPL 1:5000) M H 1 h, W5 5 5%
17, I Image] 70 Mrifi 21404 TIP3R \GRP75 . VDACI
A, HAE E AR IALE R L TP3R/TUBU-
LIN, VDACI/TUBULIN I GRP75/GAPDH /Y Lt {H
TR

1.7 %it=ZFHiE A FodE R H SPSs 26.0.
GraphPad Prism 10. 1. 2 G2 1143 M 8 R A 3, 25 S LA
Xts 37N o ] LAR FH B IR 2207 2204 s O 25 5%
P R B SR FH de /D 35 P 22 55 9% (least-significant
difference , LSD) ; A1 /& 05 % FH Dunnett’s T35, 6
¥ 7K #E a=0. 05,

2 #£R

2.1 fhThEE 25K 7R, 5 Control 41 %K, COPD
ZHRELTV MV . PEF .EF50 .FVC.FEV, ,.FEV, ,/FVC
@ R (P<0.01,P<0.05). 5 COPD 4 H4¢, BYF
44 F1 DOX 20 K L TV .MV . PEF .EF50 .FVC.FEV, .
FEV, /FVC A it $# 55 (P<0. 01, P<0.05) , H ' BYF
U TV F8455 DOX LA Pt . X R 254
BIT 25, KB Il AU O B ek W
Fig 1.

2.2 FfifRIE  HE Qe g5 IR, Control ZH K BT
ZH U /N A — | T 76 ) o i A, S R R
Bz SE a8 AN DL ELCEE S R AR IR, 25 il Th BEAS:
25 R PRIEBIL . 5 Control LM, COPD £
R B  76 235 KA 1 I, il 96 ] o D7 284 a5 T2 il R
YL 5 S AE RE A A 3G TR i ] 5 B S R TR LT
R RVE IR . BYF 4H 81 DOX 4H KBl & 24
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YT IE 4500 s S 2 A TR, G
R JEE R AT, 4 T 0 L0 i 9 T 4 /), 2 2 )
COPD B H ¥ HA M THfEH . JF H BYFZY
BT RO DOX ZH B, WL Fig 2.

2.3 BT 45H R, Control 41K UM R
N 25 49 S0 HE TR B HED B 55, 2o AR B2 B 5
R SL IS SE R, HESI A T, o s s 2RI
L5 111 COPD 21 1) 4 A7 AR 38 3 i i 52 3R O sl 5 [ 4

TE A, U ASORN W7 224, 8 o FBE 45 40 A fie | B2 5 T P ik
s T S AR Y 7K . BYF 415 DOX 2 3%
A LA R B R 1 22 HARFREE K R RS54 1B,
P FE M, 5 COPD 4 AH Eb , 05 285 K4 3 b 13 B 4 2l
¥, UL Fig 3,

2.4 ELISAZR 5 Control 441 [t , COPD £ K i
i 26 £ 10375 2% 1k P TNF-a0 IL-1B  IL-6 .\ TGFB-1 7K
-8 & T (P<0. 05, P<0. 01) ; 1 BYF 2H #1 DOX 4

A 6 -e Control B 800 -+ Control € 40 - Control
-# COPD -# COPD -# COPD
- BYF 600F —+ BYF 1 _ 30F -~ BYF T
L Ar B "o
E E =
= S 400 S20r
&= = s
2+ [
200 10
0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1
0 4 8 12 16 0 4 8 12 16 0 4 8 12 16
Time/weeks Time/weeks Time/weeks
D 3+ - Control E F
% COPD I 5 800
. -+ BYF 24t =
v ol % E4 #4 E600f
,_E] © 3 ) ## #
= B ok o
S 3 8400 o
= L s 2
m 1 = ®
L > 200
21 s
0 1 1 1 1 1 0 O
0 4 8 1216 Control COPD BYF DOX Control COPD BYF DOX
G Time/weeks H 1
40 3r 20r i »
| H
E30+ _ H# 15F o
= w2
M i # — sk 'é
820+ sk S\E olor
E S S
® = 1r 9
w10 M 51
25|
[=%}
0 0

Control COPD BYF DOX

Control COPD BYF DOX

il

Control COPD BYF DOX

Fig1 Pulmonary function
of rats (¥+s, n=6)
A: TV; B: MV; C: PEF; D: EF50;
E: TV at week 16; F: MV at week 16; G:
PEF at week 16; H: EF50 at week 16; I:
FVC; J: FEV, ; K: FEVO. 1/FVC. Con-

T K 6.
— 8T i #
‘o * Q04r
Rl Z
= 4 Z 02}
= o5l =

0

Control COPD BYF DOX

Control COPD BYF DOX

trol: Control group; COPD: COPD group;

BYF: Bu-fei Yi-shen group; DOX: Doxophylline group. "P<0. 05, " P<0. 01 s Control group;*P<0. 05,*P<0. 01 vs COPD group.

Control group COPD group

S XF - (RS T 2 7

BYF group DOX group

Fig 2 Pathological changes in rat lung tissue (x+s, n=6)

Control: Control group; COPD: COPD group; BYF: Bu-fei Yi-shen group; DOX: Doxophylline group.
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COPD group

kN

BYF group

DOX group
a _.O ; - 3 £ei)

b

Fig 3 Ultrastructure of lung tissue in each group of rats (¥+s, n=6)

Control: Control group; COPD: COPD group; BYF: Bu-fei Yi-shen group; DOX: Doxophylline group.
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IL-1B in serum/ng-L‘] o

KU TNF-o, IL-1B . IL-6 .\ TGF-B1 /K F- 5 COPD £
AH LG B 5 G (P<0. 05, P<0. 01) , Hith BYF 43497
AEREPET DOX A (A2 5 Gt 3 3, WL Fig 4.
2.5 SRAIRINBEAE IR

2.5.1 MR &AARCF R H S W B T A A
5j Control HAH Et , COPD #H A K5l il 25 43 £ 67 44 IPF-
BEE A IV EEE I B FEAIK (P<0. 01) ;5 COPD
ZHAH EE , BYF 41 A1 DOX 21 A Uil 21 21 4 R A4 I 1 e
AW IV EES T (P<0. 01, P<0.05) , Horr
BYF 20 2 br AR W 12 ik 52 45y i 1% M A o W S 7
PEE, WL Fig 5o PRI R B B4, $ i i 2
Va7 vl LAMGE 2R A4 47

2.5.2 ML EBEAREEZEN 5 Control AH
Et, COPD 2H K BRI ZH 2 S AR B e A7 BH S8 T i (<
0.01) ;15 COPD ZH K EUAH [E , BYF A1 DOX i1 21
A IR 30 e 2o AR AL B4 (P<0. 01) , 2 A 5t
HL AT BT T 5 9 HAER R BRGORLAR B F 7 Dy g
J7 1T, BYF 5 DOX ZHAH Lt , J7 25 i i & (P<0. 01) .
XU E A 20RO L RB A8 A Ak ek E COPD i
PR M SR AR f A7 R RIS O, UL Fig 5.

2.6 fifi 42 £ IP3R. VDACI. GRP75 mRNA % i%
5 Control 41 A1 . , COPD i K R fifi 4 2% IP3R.
GRP75.VDACI mRNA % ik B & 7+ & (P<0. 05, P<

Control COPD BYF

DOX Control COPD BYF DOX

Fig4 Inflammatory cytokine levels (¥+s, n=6)
A: IL-65; B: TGF-B1; C: TNF-a; D: IL-1B. Control: Control group;
COPD: COPD group; BYF: Bu-fei Yi-shen group; DOX: Doxophylline group.
P <0. 01 vs Control group;*P<0. 05,"P<0. 01 »s COPD group.

0.01), BYF 41 A1 DOX 41 K Rt 4141 IP3R .GRP75 .
VDACI mRNA F235%; COPD 4145 i [019% (P<0. 05, P
<0.01), W, Fig 6,
2.7 A4 48 IP3R.VDACI.GRP7T5 I E A R i&
5 Control ZH #H It , COPD £H kK B i 26 2! 1P3R.
VDAC1.GRP75 i) 2 1 3¢ ik B 2 I+ & (P<0. 05, P<
0.01) ;5 COPD 4 AH LL , BYF £ Fll DOX £H A Bl i 21
Z11P3R.VDAC1 . GRP75 Y 2K 1 22 15 W Wk P& AIK (P<
0.05,P<0.01) ; H o, 7EFFEAR IP3R L 1 R85 1,
BYF 414 DOX ZHACR T Ry b (H 22 S Gt 5
X, UL Fig 7.
3 itig

ML AERFFE 0] LA Y, COPD s BLUEFE 35 K %
He B oy W 2 ¥ KA 3 0N R 5 | RSB
PR SE , [ B fih 2% PN ST IR 38 7, PR JBE I S 35
JE T 9 155 S S S, AR Ak - BRI RS
I My T B LU, AT T A R 0] 3 4 R
AR B IRYT T Bl LIS R £ 98 B i 41
U5, I R S 2 m ik 2 o o 3 A B AR
Foow A B WA U N F L A A T AR UE A
W98 & B, COPD FaE A fii B < ke A i B <0 T
A5 UL UEAE 20 R 5 B 5 R A5 # M I 25 L 1k 0%
S LR I RIG T B As I COPD s 48 1A i Y
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Fig5 Changes in mitochondrial function related indicators in each group of rats (x+s, n=3)

A': Respiratory chain complex Il ; B: Respiratory chain complex IV ; C: Mitochondrial membrane potential ; D: Effects of Bu-Fei Yi-Shen formula

on the membrane potential of rat mitochondria. Control: Control group; COPD: COPD group; BYF: Bu-fei Yi-shen group; DOX: Doxophylline
group. “"P<0. 01 vs Control group;*P<0. 01 vs COPD group; “*P<0. 01 vs BYF group.
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The molecular mechanism of Bufei Yishen decoction in intervening

mitochondrial damage in chronic obstructive pulmonary disease via

IP3R/GRP75/VDACI1 signaling pathway

SHEN Zi-han'?, FAN Zheng-yuan'’, LI Gao-feng'*, MA Li'*, LI Ya'?, LI Su-yun'*
(1. Respiratory Dept , the First Affiliated Hospital of Henan University of Chinese Medicine, 2. the First Clinical College,

Henan University of Chinese Medicine, 3. Lab of Chinese Materia Medica Pharmacology (Respiratory Disease) ,

the First Affiliated Hospital of Henan University of Chinese Medicine ,4. Institute of Respiratory Diseases ,
Henan University of Chinese Medicine , Zhengzhou 450000, China)

Abstract: Aim To investigate the interventional ef-
fects of the Bu-fei Yi-shen Formula (BYF) on airway
mitochondrial damage in rats with stable chronic ob-
(COPD). Methods
Forty rats were randomly assigned to four groups: Con-
trol, COPD model, BYF, and Doxofylline (DOX).
From week 1 to week 8, stable COPD was induced by

twice-daily exposure to cigarette smoke (30 minutes

structive  pulmonary disease

each time) combined with intranasal instillation of
Klebsiella pneumoniae (once weekly). From week
9 to week 16, the control and COPD model groups were
administered normal saline by gavage at a dose of 2 mL
per rat. The BYF and DOX groups received 2 mL of
BYF or DOX, respectively, by gavage. In week 16,
tissue samples were collected. Subsequently, the de-
gree of mitochondrial damage in lung tissues of COPD
rats was evaluated from multiple dimensions, includ-
ing pulmonary function, histopathology and ultrastruc-
ture of lung tissue, mitochondrial membrane poten-
tial, activities of mitochondrial respiratory chain com-
plexes, and mRNA and protein expression levels of
IP3R, GRP75, and VDACI. Results
with the control group, the COPD group showed signifi-

Compared

cantly lower pulmonary function indices (P<0. 05, P<
0.01). Histopathological examination revealed typical

COPD-related alterations, including alveolar rarefac-

tion, rupture and fusion of alveolar walls, thickening
and corrugation of bronchial walls, accompanied by ex-
tensive inflammatory cell infiltration. The mitochon-
drial membrane potential in lung tissues of the COPD
group was significantly reduced, and the activities of
respiratory chain complexes II and IV decreased (P<
0.05). Serum levels of interleukin-1p (IL-1B), tumor
necrosis factor-a (TNF-a.) , transforming growth factor-
B1 (TGF-B1), and interleukin-6 (IL-6) were signifi-
cantly elevated (P<0.05, P<0.01). The mRNA and
protein expression levels of IP3R, GRP75, and
VDACI in lung tissues were significantly elevated in
the COPD group compared with the control group (P<
0.05, P<0.01). These pathological alterations were
alleviated to varying degrees in the treatment groups,
with the BYF group demonstrating greater improve-
ment than the DOX group. Conclusion BYF allevi-
ates chronic inflammation and mitochondrial damage
in rats with COPD, and its underlying mechanism may
be associated with the inhibition of the IP3R/GRP75/
VDACTI signaling pathway.

Key words: chronic obstructive pulmonary disease;
Bu-fei Yi-shen decoction; pulmonary function; mito-
chondrial dysfunction; inflammatory reaction; IP3R/

GRP75/VDAC1



