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[ Abstract] Objective To analyze the relationship between humoral factors [myocyle enhancement factor 2 (MEF2) A,
insulin—like growth factor 1 (IGF-1) , histone deacetylase (HDAC) 4, serum response factor (SRF) | and their related miRNA and
chronic obstructive pulmonary disease (COPD) combined with peripheral skeletal muscle dysfunction (PSMD) . Methods This
experiment was conducted from December 2021 to September 2022. Eleven healthy male C57BL/6 mice were randomly divided
into control group (n=6) and model group (n=5) . Mice in the control group ate and drank freely without any treatment, and mice
in the model group were smoked to construct COPD combined with PSMD model. The general condition of the mice was observed,
and the pulmonary function indexes [including forced expiratory volume in 50 millisecond (FEV) /forced vital capacity (FVC) ,
minute ventilation volume (MV) , airway resistance (AR) , dynamic lung compliance (Cdyn) , peak inspiratory flow (PIF) , peak

expiratory flow (PEF) | of the mice were detected. HE staining was used to detect the number of muscle fibers, the total area of
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muscle fibers and the average area of cross—cut muscle fibers in pectoralis major muscle tissue of mice. Western blot was used to
detect the expression levels of MEF2A, IGF-1, HDAC4 and SRF in pectoralis major muscle tissue of mice. The miRNA of Mef2a,
Igf-1, Hdac4 and Srf genes was predicted, and the expression levels of mmu—-miR-4661-3p and mmu-miR-705 of mice were
detected by qPCR. Results During the intervention process, the mice in the model group gradually showed loss of appetite, hair
gradually lost luster and yellow color, listless spirit, activity decreased significantly, and some mice showed symptoms of sneezing;
and when smoking, mice liked to huddle together, were tired and curled up, sweated obviously, their stomachs suelled, their
breathing became rapid, and they nodded or even opened their mouths to breathe. At 2, 3, 4, 5 and 6 months of intervention, the
body mass of mice in model group was less than that in control group (P < 0.05) . FEV/FVC, MV and Cdyn in model group were
lower than those in control group, RI was higher than that in control group, PIF and PEF were slower than those in control group (P
< 0.05) . The number of muscle fibers in pectoralis major muscle tissue in the model group was less than that in the control group,
the total area of muscle fibers and the average area of cross—cut muscle fibers were smaller than those in the control group (P <
0.05) . There was no significant difference in the expression levels of MEF2A, HDAC4 and SRF in pectoralis major muscle tissue
between control group and model group (P > 0.05) . The expression level of IGF-1 in pectoralis major muscle tissue in the model
group was higher than that in the control group (P < 0.05) . No miRNA related to Igf-1 gene was predicted, Mef2a and Srf genes
were jointly regulated by mmu-miR-4661-3p, and Mef2a and Hdac4 genes were jointly regulated by mmu—miR-705. There was
no significant difference in the expression levels of mmu-miR-4661-3p and mmu-miR-705 between control group and model
group (P > 0.05) . Conclusion [GF-1 may be associated with COPD combined with PSMD, while MEF2A, SRF, HDAC4 may
be unrelated to COPD combined with PSMD, and mmu-miR-4661-3 and mmu-miR-705, which regulate Mef2a, Hdac4, and Srf

genes, may be unrelated to COPD combined with PSMD.
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*7: GB23301) . HRPFricAIIL=EPT R R IgC =4t (Hit



SO IR R 4%k 20234 10 A 55314555 108 FeA5 Mk http://www.syxnf.net .67 -

71 GB23302) . AHLIHELLREAE (120 cm x 80 cm x
80 cm ) My AW A LIS AEWRHEATBR 22 ], DSI Buxco
PETEI Yt ShBERS I R S [ 2 [EDSIA R, ECLAL %
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B A (100 mgrkg ) ST LURBE/NL, SR H]
DSI Buxco PFTSH) i GEAL I 28 Se A6 it D REHE b ,
FUFE50Z R H IR (forced expiratory volume in 50
millisecond, FEVs,) /HJififififi & (forced vital capacity,
FVC) . &4 S & ( minute ventilation, MV ) .
SGEBH ) (airway resistance, AR ) . 20l M
( dynamic lung compliance, Cdyn) . WS IEE ( peak
inspiratory flow, PIF) | FFRUEE ( peak expiratory
flow, PEF) .
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FHH100 CA RIS minkA25PE, PEFTSDS-PAGE,
b HLUK T AT IR (B B A5 300 m A TE i 4% i
0.5 h) , PUEBIVEFHENEMAL, =i T EHI30 min,
IMAMEF2A . IGF-1. HDAC4. SRFHiIASITE, M
TBSTHVE3R . 5 min/AR, MIAZHL (125 0007 #E ) J5
i P A 30 min, FHTBSTIEPE3K . 5 min/ik, TEREE
OMAECLAGA: B GIRIEAT 783 O, SR JE TR A
W5 G, s Bini KA K.

1.4.7 fitiliMef2a, Igf-1. Hdac4. SrfEH Y miRNA
AR S multiMi R Mef2a , Tgf-1,
Hdac4 . SrFEHmiRNA; EECHN H ) A 1 1%
miRNA, Fff FHCytoscape 3.8. 2842 HmRNA-miRNA
Mg HEfEMef2a, lgf-1. Hdacd . Srf 43EH A 5E

EMmiRNASEAT N 25056

1.4.8 qPCR?{Kﬁ?}HU/J\Elimmu—miR—466I—3p\ mmu—
miR-705K k7K F  BUNERHIAZI50 mg, $EHL
SRNA, JEEAT RS, KM qPCREER I mmu-miR-
4661-3p. mmu-miR-705%&ik/K>F-. PCREMF: 95 C
10 min, 95 C 15 s, 60 °C 30 s, H40MEH, 72 C
30 s. mmu-miR-4661-3pf FiiF5¥ R : 5~ACACT
CCAGCTGGGATACACACACACATAC-3", TFiEs|¥
H: 5-CTCAACTGGTGTCGTGGAGTCGGCAATTCAGT
TGAGTAGTGTGT-3"; mmu-miR-7050 FiE5 149 K .
5'~ACACTCCAGCTGGGGGTGGGAGGTGGGG-3", |
W51 ¥ k. 5°~CTCAACTGGTGTCGTGGAGTCGGCA
ATTCAGTTGAGTGCCCACC-3"; NBU6H FiFs|4
i 5~CTCGCTTCGGCAGCACA-3", FiEnl¥h:
5-AACGCTTCACGAATTTGCGT-3"

1.5 GEileFsk SRAISPSS 26.08 4 Ut 41 86 04 o
TFEIESAA IR TORILL (x+s) Fs, P4l i
KA REARRGE . LIP<0.05 82 FA 505 L.
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R, F/NEGR BT ST, FAREE AN
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Cdyn/NFXTIEZH, ARKFXTIEAL, PIF, PEFIZFXIIEL4L, 25

SAEGHEE L (P<0.05) , LFk2.

2.3 /NRIRIMAALNEA dighs . PeFge S B
WL AE 34 THAR B2/ INER N R WLZH ST A%t >
FXIRRA, WUAF4E A, B HLEF 4724 A N X
M, Z2RA5%TFE X (P<0.05) , WL&E3, El.
2.4 NERBRIAL P MEF2A . IGF-1. HDAC4. SRF
FIRIKE X HRA AR ZH /N B K L2 MER2A |
HDAC4, SRFERZEKFILE, ZREHRITFES
(P>0.05) ; BAIZ/NRIG KA LIPIGF- 18K
TR, ZRAGIFE L (P<0.05) , Wk4,
2.5 Mef2a, Igf-1, Hdac4, SrfFEHFFImiRNA A
T BEAT 5 F1gf- 1R B miRNA , i A F500 2145 %2
KFMef2a, Hdacd, SrfFEHFmiRNA . HeHURAH T
1% miRNA, 255575, Mef2a, Hdacd. Srf3L[H [
miRNAZEH 233107, 33, 164>, Mef2a, SrfkEpd4L[A]
Zmmu-miR-4661-3plifs, Mef2a, HdacdBEH H:[m] 37
mmu-miR-7057&#% .

2.6 /J\E_:'Eummu—miR—466I—3p\ mmu-miR-70533ik
KA XS BREH AR AL ZH /N Blmmu-miR-4661-3p .

mmu-miR-705F K KFEHLK, 2R XHRITFE X
(P>0.05) , W#*s5,
3 itig

H 43K COPD &Ik R ASE T R B 7E B AF 2 T},
Bl BE TSR, AR, &
FOBE SRR, R 2 R R 2 A 2 5k
PSMD; H.COPD& IFPSMDAYHG A & 2%, 18V IIREAR
G BYEEIIREN A BRI . S5k IR

(UnBERG . FRARShBETCHE ) 2290 S:3pSMD
COPDA FFPSMD (ALl -5 JIL PR 2. 1 J5 B 1k 20 0 43 i
W2 SEWUAE AT ST A X ) MiEiFE
P, LD B T A R A i X 52 B A S A R
FAIEMEF2A . IGF-1. HDAC4, SRFZEMyiEE: 0. It
Ah, ALFEmiRN AR TE P 9 20035 14 1 E A COPD
HIFPSMD RS . RS R, BB L KR
KB miRNA A LIAE K12 Wi COPD & I PSMD ) 43 -Fr i
Py 1 RBRE B TEAMTMEF2A . IGF-1, HDAC4,
SRF M HAH ¥miRNA 5 COPD & - PSMDAY K %
BTN, COPDAIFPSMDIEE A GGEI KL |
N WP IRIMESS A BUThRE SR, RIS
PR S MR SIS SE, R TR LRI
B DGR A D . efissn ' L AR g4
R, TR, BB NEOER ISR,
BEREERIOCFE AT AL, KSR, Goha
g, AN BT TR EL S N B
FORFLAE, (AR, MR, AR, MRS
12, MBS ks sh =R I, T2, 3.4, 5.6
A A, AL/ BT /N T B AL /N R
FEVs/FVCAL FXFHRZH, MV, Cdyn/NFXFIRZH, ARK
FXFHR4, PIF. PEFIE T XFHRLL; LAY /N B KL
HAWEF AR DT XA, DIEF4E S mfl . BEUIILER
Y- BN TS HRAL; 878 COPDA F:PSMDAE 74 ) 7
ez
COPD&IFPSMD Y = B R PR HLA B 85 L&
A RS T E AT REPE DR S . MEF2JE T4 2253 2L B H Bl
#H I (mitotic arrest deficient, MAD ) RN L1, J&—
P T, HEEA M REEENA LT TR .
IGF -1 F R VAT AL, HASART LA 4 JH- 4 Jfd 1%

R X IRAFIBITILE /N AR (] SR LU (x5, g)

Table 1 Comparison of body mass between control group and model group at different time points

41 HH TH04H T T2~ TH3AH T4 A T THieH
X HRZH 6 23.8+0.5 255+ 1.7 30.1+1.8 312+1.8 322+1.5 322+14 327+1.0
BRI 5 237+ 1.0 24.1+14 254+ 1.6 259+ 15 259+ 1.5 255+ 1.1 26.0 + 1.6

E 0.201 1.376 4.126 4.893 6.374 7.704 7.715

Pfi 0.848 0.202 0.003 0.001 <0.001 <0.001 <0.001

R2 OO MR AR /N BT D REFE AR HEAL (X2 5)
Table 2 Comparison of lung function indexes between control group and model group

21 HEL FEV/FVC MV (ml/s) AR (emH,0«L"+s") Cdyn (L/em H,0) PIF (ml/s) PEF (ml/s)
paiistdil 6 0.46 +0.10 27.98 +2.13 0.65+0.14 0.05 £ 0.02 1.04 £ 0.04 21.97 £ 1.04
HEEHIZH 5 0.33+0.05 23.62+0.74 1.13 +0.07 0.03+0.01 0.96 +0.04 14.51£3.92

HH 2.853 4332 -6.851 2.782 3.391 4.140
Pl 0.024 0.002 <0.001 0.034 0.008 0.011
TE: FEVs =50 R AR, FVC=HJIIBE &, MV=f/ril < ht, AR="UEF S, Cdyn=shZSMBINTE, PIF= ST, PEF=ITS

W& ; 1 em H,0=0.098 kPa
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R3 X BRI AL/ U R LA SR Bt . LR 4 S AR
REOIIT 4P B AR A (x+s)

Table 3 Comparison of the number of muscle fibers, the total area of
muscle fibers and the average area of cross—cut muscle fibers in pectoralis

major muscle tissue of mice between control group and model group

R4 BB/ N RBRAMAZUEMER2A | 1GF-1, HDAC4,
SRFFRIKIKF- L (x+5)

Table 4 Comparison of expression levels of MEF2A, IGF-1, HDAC4
and SRF in pectoralis major muscle tissue of mice between control group

and model group

qm g WLLT % Hlefrﬁszﬁ A ffﬁf}mzﬂfz‘fﬂﬁﬂaﬁ Al
(1) (mm?) (mm’/AR)
XIEH 6 61.4+12.0 0.08+0.01 0.002 2 +0.000 8
Wi 5 488+19.6  0.07+0.01 0.001 5 +0.000 5
tfH. -2.281 -4.561 -3.124
PlE 0.029 <0.001 0.004

AL

Xt HRZH
Bl xR RSO /N BRI A HE R (45 R (% 400 )

Figure 1 HE staining results of pectoralis major muscle tissue of mice in

control group and model group

e, T LAE I —se b 2T BRI DAL
fashfe 0. HDACR M AN BB —FE R, HT
PLE PR s 5%, B D R4 86 14 S BEAL A (histone
acetyltransferase, HAT ) ffifh 1 SBEALANZ: L TkAL IR F
AP, MTZEG P R aRa st 1) o TEA B HE
g, HDAC AU AL, BFHDACI. HDAC2,
HDAC3. HDAC4, HEIMRRZMIEEIEHDACS, H
AR PR VR ML N A R A AR R IR AR,
Hl AR s B 4 (glucose transporter 4, GLUT 4)
N BRI IR SE 5% F i1 ( carnitine palmitoyl transferase
1, CPT1) JEPHELSE, PMdlE- a5 L. 0ok B K fiki 55
fThaE 1o BFSE W, HDACAT] ] BR300 2 1 2
ik, MEEMEAFETILAAE A RAVER, T SEUL
PRI 1 L SREEMADSRE SN F&RiE—H, 1
ARG AR K E RG9S R HEETEAER,
QN LA O LA I s i LA A i S TR
B U RBRSRAE R BN, BRI B R L4 41
IGF- 185K TR, $2/RCOPDA FHEPSMD AT fig
HICF-1£ARK T E AL, ¥R EN: COPDA I
PSMDHF, BLAR T, &4 ZHMIGF-1kEBE
WL 1O (HARBIRTE 4 SRk o, Xof B RIS R 4
INERB R LZH 2P MEF2A . HDAC4 . SRFE KK
B, ZRTGOTFREX, VTR EATRE S AR A R
NS E S BN G, R B RREAR i A
FERE— AR

H i 5% T COPDA IFEPSMDAH KEmiRNA Y57 K 2 4
FTE/BUL A miRNA, fimiR-1. miR-133, miR-206
4 FEFERAImIRNASEHE R, WiZn] DLz £l L

41 HE MEF2A  IGF-1 HDAC4 SRF
it HR AL 6 0.84 +0.33 0.62+0.21 0.65+0.27 0.35+0.26
FRIZ 5 1.03+0.44 0.91+0.17 0.84+0.08 0.52+0.15
HH -0.823 -2.272 -1.554 -1.261
PlE 0.431 0.034 0.156 0.240

e MEF2=JL40 {3438 1 72, 1GF-1=B 5 R4 K HF 1,
HDAC4=41 1 X LWEALRE4, SRF=IM3% N 24 K7

£5 X BEAUARIHZE /N Fimmu-miR-4661-3p . mmu-miR=705% %7K
T (x+s)
Table 5 Comparison of the expression levels of mmu-miR-4661-3p and

mmu-miR-705 in mice between control group and model group

2H51 A mmu-miR-4661-3p  mmu-miR-705
popiitiil 6 1.17+0.70 2.79 £2.46
HLRIZH 5 1.47 +0.68 3.88+2.03
il -0.732 -0.793
PlE 0.495 0.451

YE B COPDA FEPSMDIZ B FIVAYFHIL S BImiRNA 10 L 7
FFEEEMEF2A . SRF. HDAC4AFIIGF-1 4N ZE 45
T AT, EDKE R Mef2a, Tgf-1. Hdac4. Sif
FEHEMmiRNA, 255 0oR, A WM Flgf-1
FER B miRNA, 0] f )38 2 ¢ FMef2a . Hdac4 .
SriAE I AImiRNA 3 EHURAI AT 1% miRNA, 4551
/N, Mef2a, Hdac4. SrfF:PHAYmiRNAZLCH 25107
33, 161, Mef2a, SrfdEHI[FZmmu-miR-4661-3p
JE¥E, Mef2a. HdacdZE N[ 3Zmmu-miR-7057E4
20 O HRZH A AL /N F mmu-miR-4661-3p |
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