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HWE . B SR RmEERMZER (COPD) & & f2 i microRNA-210 (miR—210), HIF-1a K
FHOETFEBMARIBIFN LR, FTiE RR2016F 122017 F 12 AKEe T H—ERKEH
COPD %% 120 #], #/8 COPD 4 BAr/f, ¥E A5 A BEM 356 FEL 45 4 FeF F 40 40 ], FIF
Bt RARAR 35 BIAE A AT IR AL, AR Atk m T 5 44T B COPD % 4 89 2 7F miR—210. HIF-1a K-F &
M B4R AT 5 LA R R 2 22 B 452K COPD %4098 & T Aol 2 B8 4T 5 970 5 1 ke 55 il 2 4R ¢
MER, R LM EHN COPD & fiF mR-210, HIF-1a KFERFE 1A A EAE/ RAMES
(FEV/FVC) {& FAZ 8 (P <0.05); f FEV, )4z, ZFR%HFEZL (P>0.05), LM EH COPD &%
e miR—210 5 HIF-1«a K-FZEME (r=0.364, P =0.000), @5 FEV, #2= FEV,/EVC £ fi#8% (r=-0.375
Fr —0.287, P =0.030 #= 0.002), #& & # COPD # # f & miR—-210 5 HIF-1«a K -F 2 E48 % (r=0.214,
P =0.025), X5 FEV/FVC 2 A48% (r=—0.345, P =0.008 ), %40, ¥ AAfeF FI0E M RR 074
% (SDNN), % RR H B #9474 2 (SDANN), 234848 5 RR H18) Z4865 3 5 ARAL (tMSSD ).
>50 ms 18] 4% L B B4 el (pNIN50 ), S91E (HF ) BRI (LF) & R T FMEstBATT & (P <0.05),
VR E EAARTEEA (P<0.05), TEAKTFEML (P<005), BEMA, ¥ELAFEELHFVC,
FEV,. FEV/FVC B F 4 R29% 14 (PEF) 8 BAaAR (P <0.05), BEAF P EAS T EZLA (P<0.05),
BEMAGHT ¥ EA (P<005), COPD % % FVC 5 SDNN, SDANN. rMSSD., pNN50, HF % LF % iE
# % (r=0.734, 0.762, 0.758, 0.773., 0.765 #= 0.774, ¥} P =0.000), FEV, 5 SDNN. SDANN, rMSSD,
pNN50, HF Z LF 2 iE 48 X (r =0.782, 0.792, 0.781, 0.794. 0.801 #= 0.784, ¥ P =0.000), FEV,/FVC 5
SDNN. SDANN. rMSSD., pNN50. HF & LF £ iE 48 % (r =0.784. 0.792., 0.784, 0.791, 0.812 #= 0.783,
¥ P =0.000), PEF 5 SDNN, SDANN, r—MSSD, pNN50, HF % LF 2 iE 48 % (r =0.764, 0.785. 0.773.
0.781. 0.775 #= 0.783, ¥ P =0.000 ), Pearson 48 % M 47 2 R & =, K& %4 SDANN, rMSSD. SDNN,
pNN50, HF & LF & %% F #9935, FVC, FEV,. FEV,/FVC & PEF R R 7%, 4&it COPD &4 fiF
miR—210, HIF-1a KF5CHEE FW, A RN, —EA2E ETRERIFH T ELE ; SET Fi
5 B e A AR, ST R TRt e TR
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Relationship of both serum miR-210 and hif-1 alpha levels with
heart rate variability and lung function in patients with COPD

Jiang Xing, Ya-ping Yang
(the First Hospital of Zhangjiakou, Zhangjiakou, Hebei 075000, China)

Abstract: Objective To analyze the relationship of both serum miR-210 and HIF-1 alpha levels with heart
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rate variability and lung function in patients with chronic obstructive pulmonary disease (COPD). Methods A
total of 120 patients with chronic obstructive pulmonary disease (COPD) admitted to our department from
December 31, 2016 to January 1, 2017 were collected from venous blood during the stable phase and acute
exacerbation phase of the disease, and the serum miR-210 and hif-1 alpha levels were detected. According to
the classification of COPD, patients were divided into the mild group of 35 cases, the moderate group of 45
cases, and the severe group of 40 cases. The serum miR-210 and hif-1 alpha levels were compared with lung
function indicators in 35 healthy subjects as control group. Comparison of pulmonary function parameters in
acute exacerbation stage of copd; Comparison of heart rate variability among the four groups; Comparison of
lung function among four groups; Relationship between heart rate variability and lung function. Results serum
miR-210, HIF-1 alpha, and FEV1 /FVC levels in patients with acute exacerbation of copd were significantly
lower than those in the stationary phase (P < 0.05). FEV1 had no significant change during the period of acute
exacerbation (P > 0.05). Serum miR-210 was positively correlated with hif-1 alpha level in patients with acute
exacerbation (r = 0.364, P < 0.05), and negatively correlated with FEV1 and FEV1/FVC (r = -0.375 and -0.287,
both P < 0.05). Serum miR-210 was positively correlated with hif-1 alpha (r = 0.214, P < 0.05) and negatively
correlated with FEV1/FVC in patients with stable stage (r = -0.345, P < 0.05). SDANN, r-mssd, SDNN, pNN50,
HF and LF in the mild, moderate and severe groups were significantly increased compared with the control
group (P < 0.05). The index of heart rate variability in the moderate group and the severe group was lower than
that in the mild group (P < 0.05). The index of heart rate variability in the severe group was lower than that
in the moderate group (P < 0.05). Compared with the control group, FVC, FEVI1, FEVI/FVC, PEF and other
indicators of lung function in the mild, moderate and severe groups were significantly reduced (P < 0.05). The
indexes of pulmonary function in mild group and moderate group were significantly higher than those in severe
group (P < 0.05). The index of pulmonary function in the mild group was significantly higher than that in the
moderate group (P < 0.05). FVC was positively correlated with SDNN, SDANN, r-MSSD, pNN50, HF and LF
in patients with copd (r = 0.734, 0.762, 0.758, 0.773, 0.765, 0.774, all P < 0.05). FEV1 was positively correlated
with SDNN, SDANN, r-MSSD, pNN50, HF and LF (r = 0.782, 0.792, 0.781, 0.794, 0.801, all P < 0.05), FEV1/
FVC was positively correlated with SDNN, SDANN, r-MSSD, pNN50, HF and LF (r = 0.784, 0.792, 0.784,
0.791, 0.812 and 0.783, P < 0.05). PEF as positively correlated with SDNN, SDANN, r-MSSD, pNN50, HF and
LF@ = 0.764, 0.785, 0.773, 0.781, 0.775 and 0.783, all P < 0.05). Pearson correlation analysis results showed
that with the increase of variation indicators such as SDANN, r-mssd, SDNN, pNN50, HF and LF, FVC, FEV1,
FEV1/FVC, PEF and other pulmonary function indicators. Conclusion Serum miR-210 and HIF-1 alpha levels
of COPD patients are correlated with heart rate variability and lung function, which can reflect the severity of
the disease to some extent, and heart rate variability is also correlated with lung function, which can be used to
predict the disease.
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EE BB i COPD i 120 ], 4218 COPD Zr4hnifE,
W B EIr AR 35 191 P R 45 AT A 40 441,
PRI R g e A A 5 35 VR X HRAH . A AARUE -
D2 AR F R A AL A A DK A 812 COPD, HAF
Gl RiZWitrfE " ; @QHA COPD i ; @BEAE R
i S INE = 1R 5 @RI PR E i = R i 2 ok
e R B 2 Rl BELA B 1 RPRER A 1 Ak
SR (R A TR b M b 4 L )
OFF A FL T A ZHET COPD AERAB I Jr br e A
E s @TCE I A B S MR R T S
@A HAFAIEG T AR 5 @TOEMEMNIE 5 OFE
FIALAT 1A H N ARIESZHE B BRI o HEBRPRUE -
D4 AR HPER ; QABAMEMERFE>5d;
OB I IEEEMEEAZ . EY oK. A L il
Sl ] AT AL RO R 2E 5 RS PRI RERE RS ; B
ol F. HENERIIREAR S 5 @ AR s
o AWFFEE LT PR BEAR TS 01 2t (fRBR2EA 1 S
51 201609005 ), FTA HE FIIE R
1.2 FHik

1E COPD 8 3 Fa 5 309 A0 vk in = 30 b B bk
I, K s miR-210 A HIF-1 o KV, &
FeoE A BERT 1 d B 2ot e 0 A BESE 1 K4 il
BB B ki 5 ml, 13X 2 63 RAC g ik 46
W13 miR-210, K 53 40 1 £ 1 FE 7 B -4 C i &
30 ~ 40 min, FEEEL 10 min, HBUE B3, R
1B A 28 W B IO A HIF—1 o0, 128300 2y s -7
W TR AR,

fifi %L Switzerland 23 w47 1 SPIROVIT SP-1
RUBTREAS AN o RSk LA, BUSMAARGT, w3
BHOES, Jehrfhde, FHREEARIE, RAF2Y 1.5 min 1
BISInEg o Tl SRAXESAT BRI SR B« i o (
FVC )5 1 BRI FEV, ) T & PEF)
1 FEV/FVC.,

XA BB AT 24 h =EE S A D H L A
& b A 45 A5 B S min 32 PE RR 3] (8] 249 49 b o 22
(SDANN ), 4 AHARSE M RR ) 18] 22 {5 /9 35 5 AR E

1.1

(rMSSD ). >50 ms [B] f7 4B 3T J& BH (%) B 451 ( pNN5SO ).,
SEVE RR [ WI4R#EZE (SDNN), PASARSE (LF) 5
FEARME (HF ).

1.3 COPD =ERESHR

WA W RS AR AU D) R AR e 0 2. 1 4k
Mg, MPEMNY" . 1% RE, TRMAEEE
PENZ K B SEIR, FEV, (5 it H = 80%, FEV/
FVC<70% ; WHAHBE, A REAAAEISPERZIK . WEPRAE
IR, FEV, & Wit {l 50% ~ <80%, FEV/FVC<70% ;
M RS, WREAFIEMEMENZIK . ZPAER, FEV, &
HAE 30% ~ <50%, FEV/FVC<10% ; IV 2% Ktk
B, TEAEAEPENENE 58, FEV, S THE <30%, FEV/
FVC<70% 5 0 9 R faiRas .
1.4 Sit=FH*E

BAE TR SPSS 18.0 Geit#iit. GOk L
B+ bRifE2E (xxs) FoR, R 2200078k ¢ K
By, LW LA SNK—q K656 5 15080
R (%) Fon, M x° K% ; ] Pearson iF
TIAHENESI AT, P <0.05 AERBGI4E L,

2 #R
21 BA—MARLER
B o B R IR RIS . AR R E

SRR — MR A, 22 F g E (P >0.05),
HAR M, Wk 1.
22 RAMMEHSIEER COPD £3& Mm% miR-
210, HIF-1 o ZKFEFAHTREFEFREL B

A E Y S5k e W) coOPD B I T miR-210,
HIF-1« 7K F F1 FEV/FVC L3¢, &5k, 2%
HEI2EE X (P<0.05), FEY ST 24 mnE Y
(P <0.05), 2 550E ) COPD 3 FEV, [t
B, ZRIGIFE L (P>0.05). WLk 2.
2.3 RAMmMEFIEZER COPD BEMINGEEIR
5% miR-210 gy x 14

200 E W T miR-210 5 HIF-1a 7K
B IE A & (P <0.05), 5 FEV, #l FEV/FVC £ 1t
I (P <0.05), FeE B I miR-210 5 HIF-
1o KFEIFEFR (P <0.05), 5 FEV/FVC 27X
(P<0.05). W& 3,
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x1

4 H—MERLLE

TR 35 20/15 52.52 + 14.58 56.24 +7.58 445+ 158
THEEL 45 20/25 51.53+12.52 54.23 +8.62 431+1.43
Y 40 21/19 56.44 + 15.17 58.65 +7.87 457127
Xf REEH 35 20/15 55.26 + 14.78 58.13 £6.82 -

X IF {8 1.772 2.542 1.681 1.014
PiE 0.621 0.107 0.193 0.276

K2 AMmMEESTEER COPD 2&MiEF miR-210.
HIF-1 o 7K EFAZhRETEARELEE  (n=120, X +s)

ZPEINER 1752725 2.04+0.18 41.54+14.10 48.04 + 14.35
i 214812 227+024 422411325 57.87+16.78
18 3.925 4.777 1.132 4.867
Py 0.000 0.000 0.102 0.000
*®3 AMMEHFEEE COPD 2&MINgEiEtR

5% miR-210 f9tEX1E  (n=120)

HIF-1 o 0.364 0.000 0.214 0.025
FEV/FVC -0.287 0.002 -0.345 0.008
FEV, -0.375 0.030 -0.134 0.055

% 4 442 SDANN, rMSSD. SDNN. pNN50, HF % LF tb%

2.4 4 ALFEETRMEIEIRIEE

4 #f{ SDNN .SDANN ,rMSSD .pNN50 . HF } LF H#5¢,
LRHENNT, ERAGIEREL (P<0.05), #—LW
PILLEE, R RIS B AR A (P <0.05), HRE
AMTHEA (P<0.05), Wik 4.
2.5 4 ARIhBEIERILER

4 40 FVC, FEV,. FEV/FVC X PEFLF [L4¢, %
T5 225001, ZRAGIEE X (P<0.05), #F—LmH
[a, REAMP AR TEEH (P<0.05), HEA
BT (P<0.05), W5,
2.6 WELTRMESHIIGEMNEXE

COPD i # FVC 5 SDNN. SDANN, rMSSD,
pNN50. HF & LF £ IF A X (P<0.05); FEV, 5
SDNN. SDANN, rMSSD., pNN50, HF K LF & 1E #{
X% (P<005); FEV/FVC 5 SDNN. SDANN, rMSSD.
pNN50. HF J LF 5 1EAH ¢ (P <0.05) ; PEF 5 SDNN,

(xxs)

TR 35 105.57 24517 10254 +21.68" 3345+ 11.11" 1547 6,657  2588.74+347.26" 944.56 +268.31"
A 40 97.42+1524"  9357+16.28"" 2428 +9.65" 1028 £5.24"%  849.541 £202.41"% 758.64 +257.24"%
Y 45 8124+ 1274™%  7027+13.26"%7  18.42+8.14"*" 721+287"" 57424 +184.56 %" 521.57 +121.42"%7
Xt R 35 147.58 +32.55 132.91 +24.89 4148 + 1421 21.56 + 12.01 684278 £39.24  1162.24 +288.42
FAH 5.174 5241 5.478 5.341 6.987 5.928
PAE 0.016 0.012 0.008 0.010 0.001 0.003

H: O5XHRLIEE, P<0.05; QSGRELL, P<0.05; @5 EEALLE, P<0.05,

SDANN .rMSSD .pNN50 . HF & LF S 1EA (P <0.05 );
Pearson A OC ¥ 70 #1465 2L 7R, Bl & B SDANN,

rMSSD., SDNN. pNN50. HF }& LF J &, FVC,
FEV,. FEV,/FVC } PEF [0/ 7. W3 6.

- 90 .



AR B2 Ak o530 %

&®5 44FVC. FEV,, FEV/FVC B PEFLF Ebt% (x=+s)

IR 35 2.75+0.65" 1.87+0.62" 65.01 +6.84" 363.45+43.85"
AL 40 2.54+0.54" 1.50 +0.37"% 57.95+5.74"7 297.73 +34.45"%
Gl 45 2.25+0.57"%7 1.03 £0.25"%7 4525 £5.63"%7 215.57 £30.52"*%
X M2 35 3.31+0.67 2.85+0.84 85.56 + 8.86 456.27 +52.34
FAE 4.241 4.576 5.122 4375
P 0.034 0.025 0.020 0.030

H: O5XBA R, P<0.05; Q5HEHLE, P<0.05; @5HEHL, P<0.05,

#*6 COPDBFZFELELTZMUSHMINGEMNMEXYE (n=120)

SDNN 0.734 0.000 0.782 0.000 0.784 0.000 0.764 0.000
SDANN 0.762 0.000 0.792 0.000 0.792 0.000 0.785 0.000
rMSSD 0.758 0.000 0.781 0.000 0.784 0.000 0.773 0.000
pNN50 0.773 0.000 0.794 0.000 0.791 0.000 0.781 0.000
HF 0.765 0.000 0.801 0.000 0.812 0.000 0.775 0.000
LF 0.774 0.000 0.784 0.000 0.783 0.000 0.783 0.000
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FIBTPAOPORT, WV B it e it
TN IG ", Sk COPD KA it
Fi, JCECRRIA AT R A HCHFSCRM, COPD
AT R S R SR
MEFRERAR, 20, JLE, j(i”ﬁ/\ﬂﬁ%% COPD £ # SDNN, SDANN, rMSSD, pNN50, HF K
P BYeRRORRRS T ABCOPD ERSANE 5 g s bR, BURIBH ORI . Lo
U SUBIAT T AP ABCOPD AT e s ot o i 4 T2 SUBLSE ™, AT
AT HIF-1 o AT, HS5RIERER —E (A AU ET S . BB Stk e ek
HORHCHE " miR=210 9 M L SIOMAMIIN, oy e st i RO B SV, R Bk
frif, i, DNABRRNERAEGEMEINR, e npeit, Amamseartb i, Oas s
WL HIRAG BRI EABFNEE e

miRNA", IR COPD B 1) FZAFE . AHFSE F] Pearson F JCHE 3BT 4 COPD B 303 2245 Fe
ABL, ALTER] COPD AR M miR-210. HIF-Ta K Fishe et obHr, M OF s b FIE, I
R FEV /FVC 85 F 2 E ). fEtL &b FIE, COPD M08 B 5T fig

AECOPD 2 P HTHGEARIRINGE , FiTRES2EHR MG, MmO SPEAE—E FE R b AT b
T, FERIATRE A RIS AR s WA AISCHE ARk, I RE AR — s BRI LA B T 1
FiAlil, COPD BB SECEME LA . = ErEn KU,
AR AN RAEIR , TS MO o Al S EURE Bk £i LTIk, COPD [ Ifil % miR-210, HIF-1«
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