PRI A $535% #6 M 20204E 11 T Mod Lab Med, Vol. 35, No. 6, Nove. 2020 25

COPD (BA Ltk Dy fie R AR K- AR A 5
‘1 Fif DLy 8 Bt 8 R G PRI

MR, Y E, THE, 2 OF, ¥ B, 344 (LETIEXEVLERERE, B 200090)

 E: BY #HITRMmERNERE (COPD) &Kkt RitK-F TS BB RES (SMD) dtakit, &
& 452018 4 12 A ~2019 4F 12 A LT A R E R =R AFA 456849 60 7] COPD &%, HRIEAFF 4 SMD
4~ COPD-SMD #8 (n=21) #= COPD £ (n=39) , % #tFF A4k BRibF 30 Hl4E A B2, La & 4198 B o SE 47 4w
#o (PBMCs) mtDNA # M 4. ZEKRBE el fotmie MERE (ROS) . ikl 442 KB F -1(IGF-1). %% (LP)
Fo 2 WM By & (FINS) 54547, ST &R, KRR 5 RAY 2 )4 A ib 18] e AP 245 Fak JEed A X ik, S5
5t 4LrkE, COPD 414= COPD-SMD 21 PBMCs P mtDNA # N Ao it w15 . % F %, ROS W 2% 713 (£=4.03~9.97,
2.92~6.75 F7 2.73~3.92, ¥ P<0.05) , Li& #5474 COPD-SMD 215 COPD 201b3k, £ F A %it ¥ & L (1=10.26, 5.28
F2 9.24, 3 P<0.05) , COPD-SMD #1., COPD Z8 LP #= FINS 2 % & T2 40, IGF-1 £33 1820 % Z 4% (1=5.57~8.50,
5.27~6.64 F2 3.27~11.57, 3 P<0.05 ) , COPD-SMD 28 LP #= FINS & % % T COPD 21, IGF-1 4 COPD #1 % % 4% ( /=10.25,
14.26 42 8.01, 3 P<0.05) ., M&AbZ 4% 501 55 mtDNA, B fife LP ¥ EZF AL (1=-0475, —-0.440 #= -0.416,
¥ P<0.05) , 5 ROS #= IGF-1 22 # EAXMH (1=0.421 #= 0.471, P<0.05) ; MAYZsh1Ed 48 E 5 mtDNA, BE¥is,
LP #= FINS Y £ 2 % E49% (7=0451, 0.464, 0.435 4= 0.375, 3 P<0.05) , 5 ROS #= IGF-1 £ 2% fi4a% (r=-0.447
Fe -0.391, ¥ P<0.05) . £ COPD % F ALK RE, RMAFFF, B5 SMD 9L EFtxX,
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Abstract: Objective To explore the correlation between changes in mitochondrial function, metabolic level and skeletal muscle
dysfunction (SMD ) in patients with chronic obstructive pulmonary disease(COPD). Methods From December 2018 to
December 2019, 60 COPD patients of outpatient from the Department of Respiratory Medicine of Kongjiang Hospital of Yangpu
District in Shanghai were divided into the COPD-SMD group (n=21) and the COPD group (n=39) according to the combination
of SMD or not. Healthy control of 30 cases was chosed at the same period as control group. The copy number of mt DNA,
mitochondrial membrane potential, intracellular reactive oxygen species (ROS) in peripheral blood mononuclear cells (PBMCs),
serum insulin-like growth factor (IGF-1), leptin (LP), fasting insulin (FINS) in each group were compared, and the correlation
between mitochondrial function and metabolic level with the action potential time of femoral nerve and conduction velocity of
femoral nerve was analyzed. Results Compared with the control group, mtDNA copy number and membrane potential in
PBMCs in COPD group and COPD-SMD group significantly decreased, while ROS significantly was increased(=4.03~9.97,
2.92~6.75 and 2.73~3.92, all P<0.05). The indexes above were statistically significant between the COPD group and the COPD
group (#=10.26, 5.28 and 9.24, all P<0.05).LP and FINS in the COPD-SMD group, COPD group were significantly higher than
the control group, and IGF-1 was significantly lower than the control group (+=5.57~8.50, 5.27~6.64 and 3.27~11.57, all P<0.05).
LP and FINS in the COPD-SMD group were significantly higher than that in the COPD group, and IGF-1 was significantly lower
than that in the COPD group (#=10.25, 14.26 and 8.01,all P<0.05). The action potential time of femoral nerve was negatively
correlated with mtDNA, membrane potential and L ( 7=-0.475,-0.440 and —0.416, all P<0.05) , and positively correlated with
ROS and IGF-1 (7=0.421 and 0.471, all P<0.05). The conduction amplitude of the femoral nerve was positively correlated with
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mtDNA, membrane potential, LP and FINS (=0.451, 0.464, 0.435 and 0.375, all P<0.05) , and negatively correlated with
ROS and IGF-1 (7=-0.447 and -0.391, all P<0.05) . Conclusion COPD had decreased mitochondrial function and

abnormal metabolic levels, which were closely related to the occurrence of SMD, mitochondrial function and metabolic level are

expected to be the evaluation indexes of skeletal muscle function in COPD patients.

Keywords: chronic obstructive pulmonary disease; mitochondria; metabolism;skeletal muscle dysfunction

1% PEBH ZEPET PR ( chronic obstructive pulmo-
nary disease, COPD) E—FZHEZS5 . L
WG B R PR AE TR, A I R A AL
N, HrbEag LD aERERS (skeletal muscle dysfunc-
tion, SMD ) P& X F9 i 14 7 o 5 0 1 i & 5 | o
W U2 COPD 3% SMD MHLEI AR 40Tk %E,
WA &G RGEHERIE ., BEFRAR . Bl AL .
B RS SR E IR A 5, i
BB EESRIE . W N, HEif%k COPD &tk
FlE B ARk, BFSE R AR A LA G S
ST e R & B R E R, HoaeAR ]
it 5 COPD Jf & SMD fF7EBE R B, (HA S0 o8 55
b HiikZ REEIEAARTE . A E o A COPD
B ANE M AZ M ( peripheral blood mononuclear
cells, PMBCs ) ZeRifhkThag . R, 547
HE5EINIRERIACE, IR IT .

1 MR5FE

1.1 ARz & 53 #2018 4F 12 H ~2019
A 12 Al KA BRI MR T2 82 1) 60 4]
COPD B HMIGIR TR, Adibnife: O¥WFFA ik
BR2F2 AT (e YRR ZEPERBRI2iG 45 (2013
EABITRR ) ) MsWibsifE ™ Q4K 18~70 25 B
HEBR S AE Y5k N R S
R R EERE R . Hrh B 37, &«
£ 33 f]; 4E 48~70 (52.8+4.6) %; COPD Jiift
2~15 (9.3 £2.5) 4F, HRHEEFEEIF A SMD, 4
>4 COPD-SMD 41 (n=21) H1 COPD 4] (n=39) .
T3 T A B [R) 300 e BRE ARG 5 30 BilAE A AR AL, HE
oo i B S . Herh B 15 9, 2k 15
AEIE 45~70 (51.6£4.3) %, S AW M AL
FL SRR LR, 22 R TG F R L(P>0.05 ).
AT BE SRR E AR

1.2 B S5EA AP bk EL A 5 25 (So-
larbio ) , TGL-16B f5 3 &5 .00 ML ( 1 g &2 52 )
QIAamp DNA #2 Ht i 5 & ( 7% [ QIAGEN) ,
BriCyte E6 it =AM AL (i % ) S JC-1 ( L[ sig-

ma) . 264 DCFH-DA ( Z£[E Thermo ) 5 &1,
BT SMART 300 4= [ s b2 & a4, 5]
& AN B A EARTT R ABR S wl Bt
1.3 ik
1.3.1  ZRRIARTREAG I . il B 3 25 1R A1 8 i ok
M3 ml, FFZEPUEE, % 50 B0 W ke 40
Ji 43 B8 T 4 B PBMCs, 433 )5 T -80 CAR AT
K H QlAamp DNA # B it 51 & 45 B 26 ki 14 DNA
( mitochondrial DNA, mtDNA ) , % JHEE 986 E
# RT-PCR £l mtDNA #45 D14, R X 4 g R
G T 2 A A B b A7 R 40 S DN 75 P 4 (reactive oxide
species, ROS) , &7l &40 518 JC-1. 2GR ET
DCFH-DA. — W LISEH5856mEE ( MFI) %45,
PR . ARSI 488nm, 520 nm.
132 ARIHHEFREI . B 2ml AP EEIKIL, 438 i
T, KRB M B (ELISA ) A i 75 5 5
E KA K I F -1( insulin-like growth factor-1, IGF-
1) JJE 2 (LP) /KF, SR A2 KO G e vk A il 25
B 3K (fasting insulin, FINS) /K, ifXF] &4 H
WM AT R ARA AL, Fra ™
i UL 5517 o
133 EHNLEhaeRE I : >R H Nicolet Viking Quest
RUNURR S K A, BHAR B i 2 585 a0 T
AL, ISR LR AEETE 2 om &b, H)
PAVLPR SR Jo WS IR 2845 S F ) e s F 7 i
1.4 it ob KH SPSS 17.0 FAA XTI 5L
PEIEATEEI 24000, THETORER H LR 2 22007,
WP LR LSD-2 #6565 THECRRER H o R,
P<0.05 AESAGITFE L.
2 R
2.1 %1 PBMCs & kthdh stk Wk 1. S5xF
0B 4 H %8, COPD 41. COPD-SMD 41 PBMCs A
mtDNA #5 D1, B 47 8 2% T %, ROS I g 2 Tt
W, ZRASGIEE X (P<005) . FiRdEbRTE
COPD-SMD 45 COPD 4 [bL#, ZRAFKIT¥¢E
X (P<0.05) .

*1 &40 PBMCs & A IBE L% (x £ )
uiH XRRAL (n=30) COPD 4 (n=39) COPD-SMD 4 (n=21) 4 A 4 P
miDNA ( copies ) 2384023 2.07+037 136 +0.49 403 1026 997 <005
ROS 36.33+9.25 4045£10.18 48.14+1227 273 528 392 <005
EEH fiz 2386.88 +651.90 1980.67 + 505.47 135263 +306.61 292 924 675 <005

FE: ot COPD 4H vs X HRZH; £,: %1HRZH vs COPD-SMD #41; #,: COPD i vs COPD-SMD %1,
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2.2 BMAURRMIR-F e WK 2, COPD-SMD
4. COPD 41 LP, FINS i # & T % BB 4, IGF-1

COPD-SMD 41 LP, FINS & % & F COPD 41,
IGF-1 % COPD 4 i} & [#AK, ZRA it E X

BT B ERR, ZRA5H#E L (P<0.05) . (P<0.05) .
x2 FANERBKFLLE (x £ 5)
| XA (n=30) COPD % (n=39) COPD-SMD 4 (n=21) 4 1, 1, P
LP(pngl) 13.37+2.38 21.06+7.25 4039+10.23 557 1025 850  <0.05
IGF-1(p g/L) 4533+9.15 38.45+8.26 16.14 £ 4.18 327 1426 1157 <0.05
FINS(mIU/L) 12.83+3.93 18.34 +4.57 24.93+6.34 521 801 664  <0.05

. t,: COPD 4 vs XIEZH; 1,; XFMEZ vs COPD-SMD #1; t,: COPD # vs COPD-SMD #1.

23 LEARTEE, RFR-FERAYZ s a4 H UL
%% 3. Pearson LA LT o, BEpR 4% T
] 5 mtDNA . {7, LP ¥R W ERML, 5

ROS, IGF-1 £ W& IEAMME (P<0.05) . Brma
ZhVEF R BF 5 mtDNA, S . LP, FINS 2
WEIEASE, 5 ROS, IGF-1 2 B # A& P<0.05 ),

3 ZRkThEE. RGKFSRMEZINEER X
i b Bt A5 R TE) (ms ) BB ER AR (mV)
r P r P
miDNA 0475 0.017 0.451 0.019
LRk Ihhe ROS 0421 0333 -0.447 0.024
T f -0.440 0.031 0.464 0.017
Lp -0.416 0.035 0.435 0.027
TRk IGF-1 0471 0.028 -0.391 0.038
FINS 0317 0.147 0.375 0.047
3 1 YA P AR R AL L FR AR, A B

SMD {4 COPD & e i Z i sh R 2 —
DR HAE i ) e = L RUREAIR 2 Bk W, Bt s
PERERT L BULA AR N | 8 shak BEUs | 18 S
IR, PEEEmREAA R SR Y. s
TR, FEE W COPD M3 B ZE A VAl N a0 A
SMD, RZEANESEIE AAERTFAL . HHT, COPD
BH I K SMD ¥ CRRE A RURIT ik, Z)RIRT
BB IR, (ARG R, B
FECESE, AR . g T3 R S BOIA %
e FE4EHMIE KR SMD 1 FEHLH Z —, Lokl
L5H 5 I RERE RS AE COPD 3 %& SMD & 15 %6 3
YER B2

LR RAE N B B LS s I RE 1Y RS
Fr, TaE e I LR T A T, Lk
PRI S 7 S AR R AL Sy 7= A ATP (1 [R)sf P=A R
# ROS, TJAESE DNA #4755, FElis | s A
KB A A, R T AE 1. mtDNA
S EAZ AR DNA SME— Wi Y i, R4
R 2454 2~10 ¥ 01 mtDNA,  JE4E A 20 Bl o i
(IET6 BBUS DAL AL A T2, B ek
RIIREM BB R . ABFTEH, COPD % PBMCs
T mtDNA #5 D15k, B 3% R R, ROS Wi 2%
F & (P<0.05) , Tfi COPD 3% SMD H # 4 ki {4k
IReB i R 2t DA In G SR AR N g Ty g

TR ", KONOKHOVA %5 " 55 R B, SfdRext
FRZHAH L, COPD 35 WL 4 DNA Ebiifh
FEYR IR S ( 8-OHAG ) /K- ik 25 7 T Bl ABE,
H mtDNA 53 %55 R, STt m . ot
HRAEFK, ROS (KRBl nT 38 3 52 ma LS X T RE |
WUERZE 11 ATP [T RE K ILA0 M S r (AT T g 453
ZOIRE AL ZEE . WLLT e S S0 BRI
FESE N

H R WU S B AT 00 a R, ARy E
PR E, COPD iAKW E RIE. AL
SR, T el - R - B R R REH0E
Jea PRI R TR . LS S T MBS R Rk
O FECT BT BB S BT (IR ) P BTN,
BHHNLIR 5 ROS & UM G, 2B KF ROS
BT AERrE a U A, i & ROS 2t i 4R
RRINRE . FAHHEEC S BB IR ARWFor sl
R, M SMD A4, COPD B4 MG LP,
FINS % F+#, IGF-1 BEFEME (P<0.05) , H&
AR MAE A g g5 AL, FE W COPD Jf & SMD
A HLAACIIACE TF 5, X5 A A i FH 2
S, REETHEERI, (EUEEELE AR . A
KRAETHT R IR, Teph 25 S0 0] S gh VR s AR B
mtDNA, A7 LP AA7E R EHOCHE (P<0.05)
PE—AES T SMD R Sk ( FTEEE 32T )



