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HWE BE VAN 5 E B AR 3 B S A 1% b L B 7R 9% (COPD) X R B 85 L 25 ) Ao 24 4k 04 %
", 3t Ak PKA-CREB i % 7 @41 7 38 3F Lauhl . ik # 72 X SPF & SD XK AL h = @40 AR 4
AN £ B4R GEBh LR AN S B BE A E S (M ARIEA) AR A 12 R, R A AW R LA B
L ikh & COPD A MAKAABER =M BAALTARERKET AMTAETAL TANTR T
[11.61 g A£2%5/(kg - d),H#R2K|ER ,EHME LHWE %Y (8 m/min, 20 min/ kK, R 1K) BEAHH
BT HEIRA AEBAL T REM[54 mgl(kg - d) , R 2K]# T, A BL4A20 AMIEFREZRKILE
KR w9 Sk UL B 48 7 5 A5 T LA 28 42 e w9 Sk ULZE 2R 9 22 T 4K v B TF LA v Sk LU 4m i A48 ik 45
# E AL ;qPCR 7 ik #m) it v 3k AL PKA CREB ,FOXO1 Atrogin-1 #= MuRF1 mRNA % ik ; Western Blot
HA M A& g kLT PKA CREB.pCREB % & ik, &R Laguibs BAAX KAMARKZT KER
TR LT  Rk A IR BE R K IR v Sk UL L HE ) B L BB AR Y, B B ILIK 4E A AR (P<0.01) , &
9 sk L PKA .CREB mRNA fo % & & ik F44%( P<0.01) ,FOXO1 Atrogin-1 /7= MuRF1 mRNA & ik &
(P<0.01); 5ARM LR BT RAMALE AR K IIREFG REEEREZ FAUKERE & FRa
WURIK %5 S 9+ 3 (P<0.01) ,PKA mRNA #%ix 7 %  CREB mRNA % ik th Akl & 5209139 7+ % (P<0.01)
FOXO1 Atrogin-1 MuRF1 mRNA %A 4% ( P<0.01) , &-F 748 PKA .CREB #= pCREB % & & it 7+ %
(P<0.01); 5 &% mia iz BR A 2R LA K 45 /1 % PKA mRNA %2 H & ( P<0.01), Atrogin-1 mRNA %
iR K (P<0. 01) , A 35 528 F=i2 35 22 CREB mRNA 4% FOXO1 mRNA 4t & ( P<0.01) , 4 & %4
PKA .CREB #= pCREB % & % iA Bk ( P<0. 01) , i3 21 PKA & & & ik AR ( P<0. 01) ; BE A 2R AT 35 B
Fniz 5140 PKA #= CREB mRNA &% 4t & ( P<0.01) ,FOXO1.Atrogin-1 # MuRF1 mRNA 4 ik 1% ( P<
0.01) ,PKA & & &k 4t % (P<0.01) , % 4N 3 %21 CREB,pCREB & & & A # & ( P<0.01), %t 4k
Wi B BEEA R BEAY TR A LR Fe v kIR BB, EER B E RIS ABFES LA
B & A T4k 5835 PKA-CREB @ %8 % & & &R o - # A %,

KEBIR IBEMERMER; AMER R BHREL; BB RS ; PKA-CREB i@

Bufei Yishen Recipe Combined with Exercise Alleviate Skeletal Muscle Function Via Regulation of
PKA-CREB Pathway in Chronic Obstructive Pulmonary Disease Rats WU Ming-ming'?, TIAN
Yan-ge'*®, ZHANG Lan-xi"*, LIU Xue-fang"**, MA Jin-di'*, ZHU Li-hua"?, LIU Shuai'?, LI Jun-

1,2
Zl

, and LI Jian-sheng'? 1 Co-construction Collaborative Innovation Center for Chinese Medicine and
Respiratory Diseases by Henan & Education Ministry of P.R., Henan University of Chinese Medicine,
Zhengzhou (450046) ; 2 Henan Key Laboratory of Chinese Medicine for Respiratory Disease, Henan Uni-

versity of Chinese Medicine, Zhengzhou (450046) ; 3 Academy of Chinese Medicine Sciences, Henan Uni-

FESTH . B A RBEIE 4 m EYEBIT H (No. 81973822) ; 44 & S HFA S & 1 (BHE %) (N0 :.192102310427)

VR AL o A VAT T v P 24 A2 WP I 55 1 24 B 9 4 S L W [ T Tt (BN 450046 ) 5 2. AT g F I 25 R 2 YT g 4 v 15 24 Bl 3 PP W
B (FBIN 450046) ; 3. I R H B 24 R 2R 2R AR BE (84N 450046)

WIRME . 258k | Tel: 0371-65676568, E-mail; li_js8@163.com

DOI; 10. 7661/j.cjim. 20201101 051



-1496- rf [ G PE 4 A 2R 2020 4E 12 A 55 40 #5512 ] CJITWM, December 2020, Vol. 40, No. 12

versity of Chinese Medicine, Zhengzhou (450046)

ABSTRACT Objective To observe the effects of Bufei Yishen Recipe (BYR) combined with exercise
on skeletal muscle structure and function in chronic obstructive pulmonary disease (COPD) rats, and to
investigate its potential mechanism via regulation of PKA-CREB pathway. Methods A total of 72 SPF SD
rats were randomly divided into the control group, model group, BYR group, exercise rehabilitation
group, BYR combined with exercise (combined) group, and aminophylline (APL) groups,12 rats in each
group. COPD rat model was established by cigarette smoking exposure combined with bacterial infection.
Rats in control and model groups were administrated with normal saline by gavage. Rats in BYR group
were treated with BYR (11.61 g crude drug - kg™' - d™", twice daily) by gavage. Rats in exercise group
were ordered to run on an experimental treadmill (8 m/min, 20 min/d, once daily). Rats in combined group
was treated with BYR combined with running training, and rats in APL group was given aminophylline
(54 mg - kg™ - d™', twice daily) intragastrically. The BL420 biosignal acquisition system was used to re-
cord rat quadriceps muscle contractility ; pathological techniques were used to observe the pathological
changes of lung tissue and quadriceps muscle tissue under light microscope, and electron microscopy
was used to observe the ultramicroscopic structural changes of quadriceps muscle cell. PKA, CREB,
FOXO1, Atrogin-1 and MuRF1 mRNA expression in quadriceps femoris were measured by qPCR method,
PKA, CREB, pCREB protein expression in quadriceps femoris were measured by Western Blot. Results
Compared with control group, lung tissues of rats in model group showed massive inflammation infiltration,
rupture and fusion of alveoli, enlarged alveolar cavity; muscular tissue showed disordered arrangement of
quadriceps sarcomere filaments, reduced mitochondria, and decreased skeletal muscle contractility ( P<
0.01), and expressions of PKA and CREB mRNA and protein in quadriceps muscle were decreased ( P<
0.01), while expressions of FOXO1, Atrogin-1 and MuRF1 mRNA were increased ( P<0.01). Compared with
model group, the pathological damage of the lung tissues and the quadriceps muscle in each intervention
group was alleviated with varying degrees, and combined group improved significantly, meanwhile the mus-
cle contractility of rats in each intervention group was increased ( P<0.01); the expression of PKA mRNA
was increased, and the expression of CREB mRNA was increased ( P<0.01) in each intervention group ex-
cept for BYR group; expressions of FOXO1, Atrogin-1 and MuRF1 mRNA were decreased ( P<0.01), while
protein expressions of PKA, CREB and pCREB were increased ( P<0.01) in each intervention group. Com-
pared with the aminophylline group, muscle contractility and PKA mRNA expression were increased in com-
bined group (P<0.01), while Atrogin-1 mRNA expression was decreased ( P<0.01). CREB mRNA was de-
creased and FOXO1 mRNA were increased in BYR group and exercise group (P<0.01), the protein expres-
sion of PKA, CREB and pCREB were decreased in BYR group (P<0.01), and the protein expression of PKA
in the exercise group was decreased ( P<0.01). Compared with BYR group and exercise group, the expres-
sion of PKA, CREB mRNA increased ( P<0.01), the expression of FOXO1, Atrogin-1, MuRF-1 mRNA de-
creased ( P<0.01), the protein expression of PKA increased in combined group ( P<0.01); the protein ex-
pression of CREB and pCREB in combined group was higher than that in the BYR group (P<0.01). Conclu-
sions BYR, exercise and their combination can improve the lung function, reduce the pathological dam-
age of lung tissues and quadriceps muscles, and alleviate the skeletal muscle dysfunction in COPD rats, es-
pecially for the combinational treatment. The potential mechanism may be related to regulating protein syn-
thesis and decomposition balance via regulation of PKA-CREB pathway.

KEYWORDS chronic obstructive pulmonary disease; Bufei Yishen Recipe; exercise rehabilitation;
skeletal muscle dysfunction; PKA-CREB pathway
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PMLH Z —, WLEE A ¥ A (protein kinase A,
PKA ) -Fii BR800 Je k45 5 B 1 ( cAMP-response
element binding protein, CREB) ifi i1 5 G & 1]
T R T A U R R LA D e
HEEBEIRAE

AT 0 I R 58 W7, M 25 5 O (LR 5
ZL.201110117578. 1) A] LAt 3% COPD {1455 3 i 4%
PEE B H 6 min AT B AIE ShRE ), 5 WA R 17 & 30
AT 25 B BE AR R AR Y R AR BT Y
B B B SR A% O, v] LA = FR A Il DI RE
WL RE , WG shae f e m AR s s % AR B
TEGETT AN I 25 5 5 Bk iz sh B & 75 W] i35 COPD
GBI RERE AT, HALH 2 & 5154 PKA-CREB
KR B R BT A G, I RIG YT R S
IR

M5 7%

1 S ManE  SPF 2% SD KL 72 H, M 4%
e fRHE(200+20) g, MR A SEER S Wb oo SR 4t
[ AlFES5 . SCXK (4)2015-0004 ] , 5256k B4 1A
FET T R 2R 25— B BE B IVC S5 =5, IR EF
Fi21~23 C, B POK#EE,3 R 1 Wk,
A5 38 2o TR R R 2 KA — B i B S 9 sh )
PR A 2 51 254t (No . YFYDW2019031) , il % B
TAFFIA (46117) 0 A rp & 2 R e s e, il
FHRTH Lk B 6x10° 1 7% TE 8847 ( colony -forming
unit, CFU)/mL,

2 2y BT AZ9g WE15g )
F12g 1WWZE#E12g AWT9g HFH9g
WiRE9 g Wiz 9 g %12 BG4k, il Eg o IE
R EF DA PP 48 7 WU R T, U T
19 &2 3.14 g, 2 (0.1 g/l , WA IR
BrAEH 25 A R 7] 5. H37020630)

3 FEAFIMALEE  EZLH R RNA 2GR
F 4 (#5 . R1200, Solarbio ) , cDNA 33 %% ik 7 &
(#t 5. R211-01/02, Solarbio ) , SYBR GREEN iz5
& (5 .Q111-02,Vazyme) , #5514 S« GAPDH
e W AR R A R A R A ; BCA FEHRE
M52 12857 £ (4t . PC0020-500, Solarbio ) , PAGE #t
et s ] 4 30 £ (it *5 . 022A1082, EpiZyme) ,
PKA $iik (H3% 5. ab211265, Abcam ) , CREB #ifk
( H3#'5:GTX112846, GeneTex), pCREB #i{k ( H
50 GTX32166, GeneTex ) ; - FAX 2% . 31 52 46 il
BOLRIERAEY S ARAF) , TEM 1400 #3255

45 (JEOL, HA%) ,7500 #¢ & PCR 1Y (Applied
Biosystems, 3¢[# ) , Trans-Blot Turbo System % [
51 %% (Bio-Rad ,NC,Z£H) .

4 ZhYr o RIS AE K R BRI BE DL R
o A A BRI b a5 B A i B b AR
TG BN (FEPRRGH) ZRmA, fH 12 2,
WEMERS o R I MR 25 2 SR 1K B S A0 o S g 1) 7
il 5 COPD FaiE I BUBERILT | 8 Ji i Al 9 5 7
AFF R B 0.1 mL (B Mk 5. 6x10° CFU/mL)
5K 1 WK FFEE 8 JH , REVE THEFG b, sUAE Sl
AF PN 55 Mk JE 35 F) (3 000+500) ppm, B R 2 ¥k,
30 min/ik,2 WHRZET R 3 h DL b 522 12 i, Al
R PRI KRR 8 BT 1 R S A Bt 41
LU Mk B AT VRS 2T 2 B IS A AT . 565 12
WS A4 i Sl B4 SR T Bt B A B L AR S
AT ZH 2L FOULEE | LA WA p o) 5 45

5 FTHEE 5 13~20 i, 25 A AR K R
T AERRERKHE S (2 mL/ ) #Mili R B 45 T4 b 25
B[11.61 g 24E2h/(kg - d), BRK 2 K H#EE , 2580
HEATHELHE[ 54 mg/(kg - d) K2 K] H#EH &5
2H LI L 2D (2R S e W LA A s (]
2920 min B 8 m/min, &K 1K), KEHL T 4b
Jifizs B e B Gz sh. 1RYT 8 JL 5 20 A4 aE B
Mo R SRR R BRACE JR A 1 R >R SRR 4
B3 A8 Dy =Dy x (Hiyg HE ) x (W /
W, ) %D K5l HI AT R 5 W ok RS

6 KrliFEbs K&k

6.1 LRI KU EIEE 10% thE
PEE [ ZH 2, B BE I K, A B AL 4 um U0 HE 3
(6= 23 TR 7§l W Ve 2SS 7 Na Y Ao

6.2 RPN MEE B ALAPIE 1 mmx
1 mmx1 mm /N 2. 5% % EET I E 1% 3R 5
2, LRSI K, Epon812 LB VI A, R
JEM-1400 7 5 HL BE L 5¢ B % LA B8 B4t 1 A2 4

6.3 HEMILEE ) SR BL-420 W15 5%
R R GEIC s el Sk WL A e 7= A 1y ik 45 S i T
&I {H ( Peak -Peak ,P-P H) .

6.4 >k qPCR J7 i & I i 4 sk L PKA
CREB ,FOXO1 Atrogin-1 MuRF1 mRNA %ik M
RNA $i Gt & 32 OB Sk LS. RNA R 45 27 — B
cDNA & i 77 & 158 B A5 b 7% 5%, 75 31 cDNA J7 ]
7500 LI FOEE 5t PCR AGHEATY W R, 53 mR-
NA ATk B 2742 SIHFHI Lk 1,

6.5 KFWestern Blot BEAGINBEIISL AL PKA |
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R HIERT YT

A 19751 FEYIKEE (bp)
PKA F 5-TTTGCCAAGCGTGTGAAAGG-3’ 73
R 5'-GGATAATCTCGGGGGCCAAG-3’
CREB F 5'-GTATCCATGCCAGCAGCTCA-3' 88
R 5'-CATGGACCTGGACTGTCTGC-3’
F 5-CAGCCAGGCACCTCATAACA-3’
FoXo1 R 5'-TCAAGCGGTTCATGGCAGAT-3’ 143
Atrogin-1 F 5-AGCTTGTGCGATGTTACCCA-3’ 142
gin- R 5'-GGTGAAAGTGAGACGGAGCA-3’
MuRF1 F 5-CCAAGCTTGTGGAAACAGCC-3’ 9
R 5'-CAATGCTCTTGATGAGCGGC-3’
F 5-ACAGCAACAGGGTGGTGGAC-3'
GAPDH R 5'-TTTGAGGGTGCAGCGAACTT-3’ 252
CREB ,pCREB #H H#ik A H I BGUR G i

ALY Sk BILEVER [, FF 00 2 Wk, 10% SDS-PAGE
BERE R K, e s TG A B4 & — P s
W I 5% ISR PR I MG 53 BT R G 4 43 #

7 GiiteEdiE: R SPSS 2200 Giit kAT
BT, TR PR A Xes Fon, AN R] 0 AR
FHE S T 25307 s 411 R ] One-Way ANO-
VA, J5 22553 % H B/ 2% {1 (Least Significant
Difference) , /7 21553 & H Dunnett's T3 1%, P<
0.05 NWZERAGI¥FEL,

R

1 SAMALEIE (E 1) = HAME &
[ B T2 A R B AR TR, R DL B A 72 75 2 i 0 ]
JRA RS A M IR 1 el 4 5 | TR B8 4%, 454 23K
L, Al YO BE Tl B R 5 I 2 2 R 28 2R 4 S AE 200 i
B AR A I BER R AR s a2 sh 2 il
TUBEWT R8I 2 , (0 CTE A [ 90 3R et AN W
R A B BERG R 8, el 45 A elcate R DL B 2 R 1
il iakaiE

LA s
5E W F A 2 5 BT Sk RSO MO, 21 (6 3 Sk 2%
TR A 5 3L X A
SE1 AR EIA SURBI AL LE R (HE, x200) o

0.01),

2 Rk (K 2) A HAE
WL A S50 S8 B, JILET AEHES 5K B, 8657 A, AL
2R A S O TR 2R, JULET 24 52 20 (5, T W sk i s AR
HAENHLNE HEHEDZ AL, RR U EF 4L ;4%
07 AL IVLET A HE 51 s T 20 359 P ke 3 | USROS S0

IR U RTE <5 SRt Sttt i ey L KA
\\& _\-\\.\\ B | ikl

N

N

TEA N%s (4B AL C WA 2SI ; D kb i35 5
4 E FB A F e 4 B A8 LR 45 25 HL s ir
2 B R EUBL IURHEMIEELE R (HE, x200)

3 ALK WUILAN A Sz (18 3) = H
LU T 4 T D3 B B It AR T HE 910, ok iy Z
LHEFNREST B A 2, IO IE R 2R RIS 7 I 5 A5 R 2
WUSEFHEHESIR BL , Z BRI AL, 2ok A b, I i
UMK 25 A , LR AU AN AT 5 25T AL AT AN [
JE B Rt LB £ 4k 254, o JL/IN 1 45 4 5 B, W5 5
W, LRI 22 IS T AT, JE MK, DAIBK 45 4 243 T
B,

S v —— ol = ‘,—’A'ﬁwﬂi—#q:i FHMMHH‘%
VE:A h%3 (4L B RIEILL C 2SRl D Kb il 25
4 E FB AN F NS A M FRghiik
3 KRR IUL PR FREELESR (TEM, 30 000)

4 BAURDUSK USRS (£ 2)  HEAA
PUAS, BT IR DY Sk LW 45 7 ARG ( P<0. 01) 5 S84
ALILEE, #% T AL T3 T+ (P<0.01) 5 435 5 4b it
g B Z B2 AR AR, A LA T v (P<

5 441 %ML PKA CREB FOXO1 Atro-
gin-1 MuRF1 mRNA %£ik (£ 3) S84l i, i
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F2 FUAKBEHIIG ) P-PAERE (g, X£8)

2051 n Wi f P-P i
=M 6 2.17+0.20
R 6 1.14+0.11°
FNInE= 6 1.42+0.11°4
B H 6 1.51+0.15%4
A 6 1.87+0.10°
SR 6 1.41+0.10%4

T 52 A A, © P<0.01; SHAIH LE, 2 P<0.01; 5H:A4H
#z,» P<0. 01

#12H A BL PKA .CREB mRNA k&K ( P<0.01),
FOXO1 . Atrogin-1 #1 MuRF1 mRNA #ik J} & ( P<
0.01) ; 5HIARIY L4, 45 T i 41 PKA mRNA &3k
T+ ,FOXO1  Atrogin-1 1 MuRF1 mRNA % ik %
iR (P<0.01) , BNl 25 B 41 4h 5T 4l CREB mR-
NA ¥ 7+ (P<0.01); 5 i 2 i, kG 4
PKA mRNA F}& , Atrogin-1 mRNA 2 ik [& 1% ( P<
0.01) , £l 25 ' 41 iz s 41 CREB mRNA ik
fit,FOXO1 mRNA 3% ik FF /5 ( P<0.01) ; 43 %1l 5 #b
iti 25 B Aliz sh 4 F s B4 41 PKA il CREB mRNA
T+ & ,FOXO1  Atrogin-1 1 MuRF1 mRNA % ik %
fik(P<0.01),

6 &AMkt PKA CREB pCREB %I
TR (K4, K 4)  Hzs g, BRI By sk
Il PKA .CREB #il pCREB 7 [ % iA [k ( P<0. 01) ;
SRR A, 4T 4L R L R A TS (P<0.01) 3 5

R4 FHURDUSLALT PKA .CREB pCREB
FHRBHLE  (X£8)

A5 n  PKA/GAPDH  CREB/GAPDH  pCREB/GAPDH
ZH 6 0.70:0.03 0.61:0.02 0.57+0.02

] 6 0.36:0.04" 0.23:0.02* 0.47+0.01*
b2 B 6 0.48:0.03°4°  0.27:0.01%4°® 0.56:0.0144°¢
23 6 0.49:0.02%4°  0.52+0.01% 0.64+0.01%
Bh 6 0.66+0.01° 0.55+0.01% 0.72+0.05%

E2p ST 6 0.63:0.02° 0.51+0.02% 0.63+0.03%

T Sa A R, * P<0.01; SHEIZH ks, & P<0. 01; 52 50
ZHFL#, A P<0. 01; SIA LA, © P<0. 01, 5B 5 40 He ik, ® P<0. 01

45 kD

43 kD

PCREB | s s o S8 S W 43 kD

GAPDH ”. et & JEL
TH B Al E3) KA &R
e

4 BRIk UL PKA .CREB .pCREB i #ik

AT AL, %Ml 25 ' 4 PKA  CREB #Il pCREB
FEHFIBFFIL(P<0.01) iz 3141 PKA £k AR
(P<0.01) ; BEA 4 PKA & A5 AMili 35 B 41 iz 5)
T+ (P<0.01) B4 4l iz 541 CREB ,pCREB
BRI BAMIG 5 B 4T+ (P<0.01)

it

COPD &3 Eak% o R B BALA
DhRew 55 , J5 B i T3l S RE T B B AR sk 4
1 AR RS IR AR RN | S Bl 1A 7 16 Bl L 2% it 68 M
SR B P AS T 25475 00, (H 38 Bl s 2> 4 hn o R
WD REREAT | B LR 2240 , A 06 B it T R, 7205
KRR PR W& B COPD #:3% 6 min 17HE
B, TS fE I N Rk, i 77 COPD [R] i ik
SR LT B A R T R DB I ACRE IR | B 1 7 B
REJT, #EMI BT AR O TR TG B,

HE 253597 COPD A W W (97 5k, vT AR s
TN KK, M N RO, s sh a0
A R AR T AR 9T R B PR30, $RHE  IE
BT S COPD B9 3= 220 AL, I b st #0013 %1 il 25
5 I ARTT SR I % NS T ML T
BB AL R, LAANIT 25 15 O 3 i AL RS AR
i, COPD J ML 22 oA fi B < i 3 DL 9%, ke v LA
NS A, BT, *D RN HE R 0, 85
HIR AT AN 2 3, A B A S Z2 905 I 2 Bt A+
SRR, AR AN 2 R AR AR S B R

%3 K410t PKA .CREB .FOXO1 Atrogin-1 MuRF1 mRNA %k 4 (Xxs)

2 5] n PKA CREB FOXO1 Atrogin-1 MuRF1
2 H 6 1.00+0. 04 1.00+0. 07 1.00+0. 11 1.00£0.15 1.00+0. 08
B 6 0.41+0.02* 0.42+0.02* 2.02+0.10" 2.47+0.12* 2.27+0.17"
Al 35 B 6 0.60+0.04%° 0.47+0.034° 1.80+0.0644° 1.88+0.094° 1.73£0.124°
izgh 6 0.63+0.08%% 0.50+0.03%4° 1.68+0. 07447 1.82+0:164° 1.69+0.06°°
KA 6 0.83+0.03%4 0.65+0.03% 1.46+0. 08 1,64+0. 1024 1.51+0. 132
S 6 0.6340.05% 0.62+0.04% 1.50+0. 13° 1.91+0.07% 1.64x0.07%

TS g,

P<0. 01 ; SHEEAIZ L, P<0. 01; SR ZEIZI LS, » P<0. 01; 54 4 He4k, © P<0. 01
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ZIREAA B, TR AN S0 o B PG LA PR L
SETE AL T BUHA 254l 25 B e AL PR e
2R, WIS R R It 25 B 5 gt s COPD K
FRIG BBE 77, Dl 4 B ROR R 0 S 2™) HR mHLA
GPETNREN & MLARK, i B 7 2% COPD 4 3F
SMD J5 HIBUS T3 K 8, 32 sh i & e Ml e & A A%,
) AT F+ COPD & # iz shifie f1 i fE v £, £ %
TR E LR PUH IS B gtk s T\ B
o XISRAETS L I rp 2540 R TR FE A A R 22 e ek
3 COPD [ Wl DI e S iz shit 71, FLIG R e 4 PR
. Jarosch | 250 % RS I 25 mT i S B R L&
AE R M AR , 1k COPD 3 142 Bl g J1 A Fridk 3
AWFFELASE I #5417 3l COPD 1k BUAE B 4L 4
Bl A2y 7 IR T P T AR, DR AR I A
Dy T R it 25 B 5 Bk A2 o i 2 2 COPD & 9%
SMD H R REHILA , Al AR FEE LA

it ZEL 205 B 265 AT UL 55 i o6 A< 3 &5 40 1) S
B VIR U IR YT T 9730, I 20 Bk R
AT 25 By G2 R S HR A Y RE s Bl 25 4 S R
FETRIE | AN 5 B 7 S L B is sk B3, B sl ik
S RS R B AAER TR AN B3, SMD #51i
WUBEE  WLAZE SR, ARG %R, COPD K i)
JREVU Sk LT 4 25 40, Zebn il /b WL 3R #h i 25 5
J7 Gz SR K FLCA RE B 2 0 B Y Sk UL AT 4 25
4, 3R BB LI D RE , ABC A T B3, WAt 25
BB s s R RE R KRR 3 COPD 4 Jf SMD,

A M A & COPD 43 SMD 11 3252 4L
#lz—"" PKA-CREB il #7F H: v i & 24 ], He
MUl A G ¥ ATP 2= 8 1R AL JE i BF Wl 2 R 45
CAMP 3T PKA , PKA JEA I A% il A A% 5% 5 A
T CREB, /" T & b B+, & #F & A & A, A A,
cAMP il i # B2tk PKA T DL 2k 3% 3k 5 5t F 1
FOXO1 , ffi HMF W > LA 22 4 5 S ME 48 45 Atrogin-
1 1 MuRF1 5 A B8 J7 B AIK, M1 40 i) 2 F 5T oK
fife 10 RBIFSE SR B AN 25 B O 32 B R HLER A T
AR R B2 B TR COPD K BB WL PKA il CREB
M F K ik, B K Atrogin-1, MuRF1 K& | JiF
FOXO1 JEH 2 131k WA OL T I AP FP T vk | 1iiis
B HEE CREB K HLW R fb 8 11 2 600 T 4 i 25
B, RWE SRS A s S L ey
T HAT — 2 PR3, #2507 B 18 8l A2 ol o
WS fe EA U A3 HopL Al e il i PKA-CREB
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