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Abstract ; Objective To investigate the mechanism of action of Bufei Decoction ( #Mifi{% ) in intervening chronic obstructive
pulmonary disease( COPD) lung Qi deficiency by modulating the levels of mitochondrial autophagy mediated by phosphatase and
tensin homolog — induced putative kinase protein 1 ( PINKI )/RBR domain E3 ubiquitin protein ligase ( Parkin) signaling path-
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way. Methods The rats were randomly divided into the control group and the modeling group,and a rat model of COPD lung Qi
deficiency was created by using passive smoke inhalation combined with intra — airway lipopolysaccharide drip. At the end of
modeling, the rats in the modeling group were randomly divided into the model group, Bufei Decoction medium — dose group , Bufei
Decoction high — dose group and 3 — methyladenine (3 — MA) group. The Bufei Decoction medium — and high — dose groups
were given Bufei Decoction drug solution by gavage(7.29,14.58 g + kg™'),and 3 — MA group was given 3 - MA (15 mg -
kg™') by intraperitoneal injection,and each group was intervened with the drug once daily for 28 d consecutively. Hematoxylin —
eosin( HE) staining was used to observe the pathological changes in lung tissues. The transmission electron microscopy was used
to observe ultrastructural changes in alveolar type Il epithelial cells in lung tissues. The immunohistochemistry (THC) method
was used to detect the positive expressions of PINKI , Parkin, autophagy receptor protein P62 ( sequestosome 1,P62/SQSTM1) and
microtubule — associated protein 1 light chain 3(LC3) proteins in lung tissues and protein immunoblotting( Western blot) to de-
tect the expressions of PINKI1 in mitochondria in lung tissues, Parkin, P62, LC3 Il /LC3I protein expression in mitochondria of
lung tissues. Flow cytometry detected the changes of mitochondrial membrane potential in lung tissues. The reactive oxygen spe-
cies fluorescent probe dichloro — dihydro — fluorescein diacetate( DCFH — DA) and mitochondrial superoxide ( MitoSOX) red fluo-
rescent probe were used to determine the levels of reactive oxygen species (ROS) and mitochondrial reactive oxygen species
(mtROS) in lung tissues by flow cytometry,respectively. Western blot detected the expressions of nuclear factor — kB P65 ( NF —
kB P65) and phosphorylation of nuclear factor — kB P65 (p — NF — kB P65) proteins in lung tissues. Results Compared with that
in the control group,the lung tissue damage in the model group was severe. Compared with that in the model group, the pathologi-
cal damages in the Bufei Decoction medium — and high — dose groups and 3 — MA group were improved to different degrees.
Compared with those of the control group,the lung tissue of the model group showed severe damage to alveolar type Il epithelial
cells and their mitochondrial structure , with a decrease in mitochondria and an increase in autophagic vesicles. Compared with
those of the model group,the alveolar type Il epithelial cells and their mitochondrial structure of the model group showed a lesser
degree of damage in the Bufei Decoction medium — and high — dose groups and the 3 — MA group, with a relatively higher in-
crease in mitochondria and a decrease in autophagic vesicles. Compared with those in the control group,the protein expressions of
PINK1 , Parkin, L.C3 and LC3 II /LC31 were up — regulated (P <0.01) and the protein expression of P62 was down — regulated
(P <0.01) in the lung tissues and mitochondria of lung tissue in the model group. Compared with those in the model group,the
protein expressions of PINKI1 ,Parkin and LC3 ]I /LC3T were up — regulated (P <0.01) and the protein expression of P62 was
down — regulated( P <0.01) in the lung tissues and mitochondria of lung tissue in the Bufei Decoction medium — and high — dose
groups and 3 — MA group. The protein expressions of PINKI, Parkin, LC3 and LC3 II /LC3I were down — regulated (P <0. 05,
P <0.01) and P62 protein expression was up — regulated( P <0. 01). Compared with those in the control group ,the mitochondri-
al membrane potential of lung tissues in the model group was decreased( P <0. 01) ,the levels of ROS and mtROS were up - reg-
ulated( P <0. 01) ,the difference in the expression of NF — kB P65 protein was not statistically significant, and the expression of
p — NF — kB P65 protein was up — regulated( P <0.01). Compared with those of the model group,the mitochondrial membrane
potential in the lung tissues of the Bufei Decoction medium — and high — dose groups and the 3 — MA group were elevated( P <
0.01) ,the levels of ROS and mtROS were down — regulated (P <0.01) ,and the differences in the expression of NF — kB P65
proteins were not statistically significant,and the expression of p — NF — kB P65 protein was down — regulated (P <0.01). Con-
clusion Bufei Decoction inhibited lung tissue ROS levels and the activation of NF — kB P65, thereby attenuating the oxidative
damage and inflammatory responses in the lung of COPD lung Qi deficiency,and its mechanism of action may be related to the in-
hibition of the level of mitochondrial autophagy mediated by the PINK1/Parkin signaling pathway.
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F£2  KBHKEMHL LR AT PINKL  Parkin \P62 \LC3 II /LC3T K Fik (x +5)

21 n PINK1/VDACI Parkin/VDACI P62/VDACI LC3 T /LC31
X BE 21 5 0.133 £0.020 0.121 £0.034 0.817 £0. 068 0.221 £0.073
R 5 0.822 +0.080% 0.674 +0.037% 0.167 £0.050% 4.808 +£0.205%
R A 5 0.677 £0.117% 0.508 +0.037% 0.355 £0.081% 2.151 +0.332%
N A 5 0.468 +0. 1229 0.343 +0. 050 0.558 +0. 086" 1.076 £0.180%
3-MA 4 5 0.653 +0.116Y 0.509 +0.042% 0.342 +0.078% 2.270 +0.519%

TE: 2) HX M LLEL, P <0.0153) SRR AL, P <0. 05;4) SR AL, P <0. 01,

PINK1 58KD

Parkin

VDACI

P62 62KD

LC31
LC3 1T

VDACI1

>
w
a
o
™

AL R4, B BT, C. bl PR 4L
D. #Miliz R R =L, E. 3 - MA 4],
K7 AR EAT L ZR A& f PINKI Parkin |
P62 . LC3 T . LC31 78 FIF ik
3.5 A4 KB4 4 & KR+ PINKI , Parkin P62  LC3 11/
LC3I & | k&

5 BRZAR L, BRI 1) PINKI | Parkin \LC3 11 /LC31 /) 2K
HFIE LR (P <0.01) P62 [ FRIA T (P <0.01) ; 51
AR L, #M Il SR A 3 - MA 444 PINKI Parkin \LC3
M/LC3I WEAFRETIH(P<0.05,P<0.01) P62 T FEik
Fi(P<0.01), WLE2 K7,

3.6 &K R4 A SRR R L ALY K

551 AL AH H, AR 2 1) G/ 21 9 e 5R E HU(E BE T
(P <0.01) , F2 7R 2 R0 A4 IS v A7 REAIG ;S5 B B Z AH EL, 4P i
o R 3 - MA 2 (0 G/ 20 YR BT LA W 35 R AR
(P<0.01) , /R bR A T & o L3R 3 Ad L XA 8,

F3 KRB L SR A 7 R KT (v £ 5)

2157 n L/ L1 IE LA (%)
papilskil 5 0.34 £0.020 096
FERIZH 5 1.18 +0.036 288>
%Eﬂiiﬁﬂfﬂ?‘ﬂ%éﬂ 5 0.73 +0. 040 064
I 5 7 5 0.52 +0.036 6249
3 - MA 4 5 0.73 £0.051 529

PR p - NF - kB P65 5 H KA EiH (P <0.01); 5EIAIZ
AEE, #MZ R4 RN 3 — MA 4119 NF — B P65 /& 43
kEF TG E L p - NF - kB P65 A&k T (P<

0.01), W5 K11,

F4 BHKBUITAZH ROS . mROS /K- (x +5)

A5 n JitiZH 2 ROS JiliZH 2% mROS
X RRAL 5 7748.58 £537.70 8932.1+208.6
R 5 35 813.96 +1986.74%) 34 718.7 £878.1%
1 R 2 5 21 116.08 +1 978.219 25 903.6 =2 013.79
FT e 70k 4 5 15 632.54 £1 767.32% 19 396.4 =1 605. 8
3-MA4] 5 21553.46 +2 029.90°) 26 299.8 +1 408. 1+

2) 5XHRLLELEL, P <0.01;4) SR HE, P <0.01,
5 KAIKEMLIZH NF - «B P65 .p — NF - kB P65

HEAMEE(x£s)
a5 . NF - kB P65/ p - NF - kB P65/
GAPDH GAPDH

Xif HE 4 5 0.880 =0. 076 0.122 +0.035
R 5 0.882 0. 080 0.736 0. 055
R 2 5 0.880 +0. 104 0.512 £0.037%
M 5 0.844 +0.087 0.348 +0.033Y
3-MA 4] 5 0.867 +0. 086 0.500 +0.0519

TE:2) 5% HBYL S, P <0. 01 34) S04 i, P <0.01,
3.7 %éﬂﬁmﬂﬁwﬂm ROS .mtROS &y A F

5% PRI AH EL , RS TR0 2 il 20 X %) ROS \mtROS 7K 73 | i
(P<0.01) ; SHRIZA AR LL, #3770 S 20 3 - MA 2
AfiZHZR ROS \mtROS 7KF-45 R (P <0.01) o W3 4 A s Xl
P 9 A sTXVIA 10,
3.8 A4k EU L P NF - kB P65.p - NF — kB P65 & &
Rk

5% HRZEAH 1L, BRI ) NF - kB P65 R RIA2ZE RS
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e 2) SGX ML AR, P <0. 0134) SHIRIZT AL, P <0. 01,

NE-kB P65 65KD
p-NF-kB P65 75KD
GAPDH 36KD

TE AL G IRZL, B BRI, C. kA R AR 4, D. b
filivz A4 L E. 3 - MA 4,
F11 A4 KB40 NF - kB P65 |
p = NF — B P65 [{7F (5 Ha 1k
4 it
TN SS BT TS YL a5 Z RSN M R 25 S 800 Hh i S AL R

WOKE B COPD f EZE R E 7', AL e
& SR AR B AR A AR Z 18] 0 AN A, £ BE A AL R T
[ B 9 2R A 23 3, P L B ROS AKSE-8E N e A 1k 2
FERE S ROS BT 535 2 1% 45 1) 1 D) BE A2 01, 52 40 2 hr
ASENIEE ROS 1 32 BOR IR, HE A B CE £ 19 mtROS it —
ST S AR R, AR 03 i 5 A A TRD I SO o R X o
B2 mtROS FHE I AT — A R P R g o
FIRIER N « %5 57 T - kB (nuclear factor — kB, NF — kB)
S FITIZ AL AR PR 45 B AR 4% 4 M TR -2 SR A e SR
F GRS COPD fy % RIIRISE ™ . NF - kB #4I% Y
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COPD Jifi S M UE R 2 M7 7). AT AT IR 98 M BEAE IR R 3%
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