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Mechanism of respiratory muscle training via cortical diaphragm pathway in patients with ischemic stroke
Lin Xiafei, Wu Haixia, Shi Jingqin, etal. Department of Rehabilitation Medicine , Haikou People’s Hos-
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[Abstract] Objective To analyze the mechanism of respiratory muscle training via a cortical-diaphrag-
matic pathway in stroke patients. Methods A total of 98 patients with ischemic stroke who were treated in our
hospital from June 2019 to June 2021 were included. The patients were divided into the observation group and
the control group using the random number table method in a ratio of 1:1, with 49 cases in each. The control
group received routine rehabilitation training, while the observation group received additional respiratory mus-
cle training. The following functional changes were compared between the two groups before treatment and af-
ter 8 weeks of treatment: respiratory muscle function [ maximum inspiratory pressure (MIP), maximum expir-
atory pressure (MEP), thoracic range of motion |, trunk injury scale (TIS), Fugl-Meyer assessment scale
(FMA), simple test for evaluating hand function(STEF), three-dimensional gait, Barthel index (BI), stroke-
specific quality of life scale (SS-QOL) score, cortical-diaphragmatic pathway [ phrenic nerve motor conduction
(PNC) latency, PNC amplitude pair number, magnetically stimulated diaphragm motor evoked potential
(dMEP) latency via C; spinous process, logarithm of dMEP amplitude via C; spinous process |. Results ~ After
treatment, MIP, MEP, and thoracic activity in the observation group were higher than those in the control
group (P<{0.05). After treatment, the TIS, FMA, and STEF scores in the observation group were higher
than those in the control group (P<C0.05). The frequency and stride length ratio of the observation group
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were higher than those of the control group (P<C0. 05). The Bl and SS-QOL scores of the observation group

after treatment were higher than those of the control group (P<C0.05). The incubation period of PNC and

dMEP via the C7 spinous process in the observation group were shorter than those in the control group. The

logarithm of the amplitude of PNC and the logarithm of the amplitude of AMEP through the C7 spinous process

were higher than those of the control group (P<C0. 05). Conclusion Respiratory muscle training may improve

the respiratory muscle function of stroke patients by improving the transcortical-diaphragmatic pathway, there-

by improving trunk control, restoring gait balance, and improving limb motor function, daily living ability,

and quality of life.

[Key words] Stroke Respiratory muscle training Transcortical-diaphragmatic pathway Mechanism

of action Respiratory muscle

o A i SR I DA D i o A+ R ) g A
Bk B FER L 200 7N KRR L R 120/10 J7, )%
SR 2 A TR O B R R
RORITAIAFAEAS )RR BE %) SRR A B R i JR 3
BB YIRE A H ARG RE 1D . A RS L A
J W LS e IR AT 32 46, S SO I D RE v 55 i
REARG s DTS Jii 35 07 5 905 it 7 AR AT » 338 A5
YR, LR [R] AL B WA kg BRI L
o 2GR URE DR I P JUL ) 6 32 B3 AT 5 | & R T
Pl B i 4, e E R R AR H R AR TR . B IL . sk
o A v £ R LY o) R+ S 2. RN
NARIFWE g =228 7 L. R #4552 338 4% 52 i K2
J2 T AZ AR L DRI R — I AL S T IR i )
IFEH T D) T b, AN 5% 223805 58 I I
WU 228 B Jo — JIEa AL 3 o dfe L i 2 25 ) 1
FAML BUHGE T

1 #AMEIE
L1 —eser

ABIFFE G A B B2 A FR 2 23t Al . B
2019 4F 6 A = 2021 4F 6 AZARBEMIA R 98 5]k i 1
g2 rp R AT RS R i BRBE LR 7 R 595 1

ORI T 1 22 5 (P=>0. 05) (& 1),

PyNARAE: (D BIRF G Bl il 2 il A v a2 W bs
e, H 28 O A AL T 43 5 1% (Computed
tomography, CT) . ## 3t ¥k il 1% (Magnetic Reso-
nance Imaging, MRD 28 A 1IE 5 5 (2) B IR A0 > &
PEHIZR AT I A A ARE R, b TR 8 A AEAS
R B2 AR DI REFRAS: 5 (3) MR I L4, TiE A5 52 A
Kk Ar AT s (D HEABIE B E.

HEBRARIE : CORE R 55 N D) RE R A% (2) £
AP 5 (3) U AE ANFRE ALC B | Dy BAE
DRI 5 () FEAE GPE L N A3 W« LR 3R 98 350 5
) Py IR 5 (6) T EEAS B IRk is; (7) Bk
AR T A S 5 (8) AR T g Fefig , ToidiA 7 5 (O X
WS LY AR RAIE
1.2 ik A RBREN T UGN IMCERE LY
57 AR B35 DL TR R L R R R IR YT
.21 XPREZE RAVEHRE NS dhiz g pe
> \Bobath A MU IS 1 ¥ /d, 60 min/IK,
T 5 W
1.2.2 SRERdl AEX RT3 T e LI 2k
BLAARSR OW MU S5 - T 46 i Vs i 28 25 270 0 FH 5
W1 o 5 TR 2, 2 P A T 452 1B DI 25, B 22 Ve 4k

1 He B4 g UBEL K BRAL FE AL 49 . 2 A — M S FUA s IISRAS BCAR i SUBI A i AR LT I
1 24 R
g WELLH (n = 49) X HBZH (n = 49) t/ P
PR B /L) 30/19 27/22 0.377 0. 539
RIS (Tt s, ) 53~74(64. 86 £ 4.56) 52~73(63. 34 £ 4. 87) 1.595 0.114
RFREIEH(x * 5, kg/m?) 18. 4~27.2(22. 86+ 1. 54) 18.2~27.5(22. 97 £ 1. 49) 0. 359 0. 720
BEAE 0 [n( %) ]
WE IR 18(36.73) 21(42.86) 0. 383 0. 536
5 ILE S 38(77.55) 35(71. 43) 0. 483 0. 487
JERN ] 11(22. 45) 13(26.53) 0.221 0. 639
W AE S (%) ] 28(57.14) 26(53. 06) 0. 165 0. 685
WP RGP A /G ) 20/29 18/31




. 444 .

it FIVNGAL (P S2) JCE Sk 30 i B 5 B I i A
WIZRASC o felT 288 35 I e A5 g i g A A 7 S I
WSR2 30 6 e K U (Maximum inspiratory
pressure, MIP),2 21 /d,30 ¥ /2 ; QAL S5 - (45
JERE L UL N A RHILII 2, v s s JL )1 2
S E IR TERE ST B8 B U Iy A e
Weg I L 08 T ST 0 P AP R A R A )1 R D R
Tt BE T3 5 B8 BV L5 31 25000 7 £ 00 g L
WS R O R XU S5 IR TG B T 4ERE
— B T8] 5 1 N A RHILIINZR N R st £ 2800, T2
fie JS2 A A e JE6 T ST 25 o Wi W AR 3 e B K T 1)
e, o) — ST B A T BRI . &R 5 IR,
2 HIPRYT 8 .

1.2.3 WEAERR (D HE 2 BT RTIRYT 8 A
Jo PR LG B [ MIP ., £ K PES & (Maximal expira-
tory pressure, MEP) | J J5 1 2 & |, SR FH %% v I Il
it S INERAL S2 2 MIP . MEP 7K ; Jifg J58 35 2 -
BAB AL PRAF B BT o F AR U , SR W o
ORGSR AE S5 0y TR B3 W s 20 Ml e i 00
P TR U BT 22 5 P A 8 24 T 6 3 0, I
{85 (2) FeA 2 SHIRYTHT BT 8 R IK T4 g

K AR T4 45 8 3¢ (Trunk impaiment scale, TIS)!
VAL B R AR RS AL A (0~T7 J3) B A AR AL
AT 0~10 43 VI (0~6 493 D I5TH » 43K 23
g3 AR KR R B 5 (3) LR 2 ZHIRYY
B AYT 8 FG Az 3h Dise . R 1] Fugl-Meyer
sE 3 (Fugl-Meyer assessment, FMA)™  fij 5 |
T Th fE K6 2 12 3¢ (Simple test for evaluating hand
function, STEF) ™ ¥4k , FMA 44532 ) 21 it . *F- i
RE T JERSE T RE L G191 2l B 4%, 3t 33 T, J3E R O
~66 53, SHE B R L S B D RE B 4 ; STEF 38 i
VST PUIBCAS [F] 4 i o FH s 1) A T3P S o3E 0~
100 43, (BB = L B2 sh D Re i 4f s (4) teds 2 4
IRITHTRIT 8 G =4S R = 4E P &
4t (B A BTS SMART-D) 5 45 A 40
PR R (5) g 2 HIRYT AT IRYT 8 JBJE H
AETEBET ENG A, H R AETG R JT DL Barthel $8%K

Stroke and Nervous Diseases, Oct 2022, Vol. 29, No. 5

(Barthelindex, BD " 374l , 422 i F & L 28 4K & 1
P /M 2 i A | R A R RS R R R
B AT REZE L AME 0~100 43 A B8 H 8 AT,
FE B 5 25 3 o o DA AR rh & 1) A A 0 o o
(Stroke specific quality of life scale, SS-QOL) 3P
i, RS A AL ) G EhRE ST HE ST 3 AR 2L
15 5 H CRHT 1~5 4319 5 RIFI31% 4B 15~
75 73 o3 R AR T R B s (6) LUER 2 4R T
B IRYT 8 JAl 5 Bz Bt — IR WL 8% LR #h 22z % &
(Phrenic nerve conduction, PNC) &k 8. PNC %
WX B, 28 G, 22 1 R VIR L iz 301155 & HiL o7 (Dia-
phragmatic; motor evoked potential, AIMEP) ¥ {k
W2 G ge AMEP i % 45, >R JH Keypoint 4
HILRR PRI & H A2 AU 52 PNC PR 39 L PNC 3% i X
¥ R A Magpro Compact BRI #5810 5k 48 G, il
R 2 G ge AMEP J@ x4

1.2.4 GEit=2ib B SRAIGEEA 414k SPSS 25. 0;
FHECEERE LA BB AT o) B 43R (U0) w2k A
RS 5 T B B ORE R B Bartlett J5 22 55K 0
Kolmogorov-Smirnov 1E & M4 5 , B A2 & 7 22
FEPE IR M AEZS 340, JF LS8 £ prifii 22 (o £
)RR 2 H BRS¢ K50 H N TR
FHBCRS ¢ k5. 2R XU AL S 2 = 0. 05, BL P<<
0. 058 ZFA G 7R L,

2 & B

2.1 FEIRWLTIAE  IRYTHT 2 4 MIPMEP. i B %
SR A E i 22 7 (P>>0. 05) 33677 8 )G 2
2 MIP, MEP ., Jig J5 1% 20 B2 Y 8067 i I s HoULgE
ZH I B AH 1 (P<<0. 05) (K 2),

2.2 HKTHERIRES)  IRYTHT 2 20 TIS PF45 A T
BEFP>0.05) ;3697 8 G 2 41 TIS P4 544
FERTTF T HOUER L 50t R A 3 (P<<0. 05) (£ 3),
2.3 Bikizghvifg  JRYTET 2 4 FMA, STEF 3
Ay W IO i 25 5 (P>>0. 05) 53897 8 )G 2 4
FMA, STEF 1153 B8 36 97 10 7t » OS2 0
MR = (P<<0.05)(F 4,

Fz2 2HMFRNIIEELIL (x£5)

5 _— MIP(cmH, ) MEP(emH,( ))\ VG 56 1% 2 B (em)
SERERil] 69T 8 JHJE IBITHT IBIT 8 A G SERARil] IBIT 8 G
WELH 49 38.26+8. 45 62.65+ 11.45*4 64.86 12,65 106. 97 £18.37*4 1.48%0.57 2.44+0.68*A
it HR 21 49 36.94%7.53  49.58+9, 22" 68.47£11.09  82.46+13, 11" 1.53+0. 61 2.07+0, 62"

TE: SRIALAIFET AL, * P<<0. 05; 5% HA1IAYT 8 JiJG i, & P<C0. 05



A SR 2022 4 10 55 29 855 5

. 445 -

F3 2HWETEGIEI R @540
g5 s A A AN A A A AN A HriA
- IRYTHT 697 8 A IBITHT IBIT 8 G JRITHT BT 8 G
Mg 49 2.45%0. 43 4,2540.96*4 4.56%0.89 7.88+1.14%4 2.19%0. 47 3.97+0.59%4
X HE 21 49 2.3710.48 3.51+0.78" 4.38+0.76 6.46%0.96 2.28+0.43 3.4110. 44
1 SEAIBIFRT S, P<<0. 05; 5% BN 8 JiJE g, & P<<0. 05

T4 2HUABKEHREHR (w55

FMA STEF
215 ik T P — P A T —
RITH iy 8 JJE YT R hIT 8 A A

WL 49 30,25+ 4. 48 43.62+5,87*4 12.674  <<0.001 40.33+6.45 62.73+8.05*4
X 2] 49 29.01+5.19 38.56+5.17* 9.126  <€0.001 38.97+7. 14 58.98 £7.67*
e 5RAIBIFRTHES . * P<<0. 05; 5% BRAIAYT 8 JiJG Hje, 2 P<<0. 05
2.4 FHELE WRITEI2ALE B LK % AMEP JERXTEUEO IR S (P<0. 05) (F 7).,

FAE TR 2 R (P>0.05)38Y7 8 5 2 4
A A K R BRI R R, BSR4
B B2 5 (P<<0. 05) (£ 5).,

2.5 HWAEWREFRE JRIFHT 2 4 B,
SS-QOL PF43 L JCHA i 24 5+ (P=>0. 05) 33497 8
JilJ& 2 41 BI, SS-QOL ¥ 4 8a it & » Hgs
ZH BN HRH 5 (P<<0. 05) (£ 6),

2.6 FERT - MRNGER IRV ET 2 41 PNC BRI,
PNC 3% x5 28 G lize dMEP k1 28 C ik
dMEP I s X 5 b 3 Je A i 22 55 (P=>0. 05) 3 ¥R
J7 8 Jil )5 2 41 PNC &R . PNC P x4 28 C;
% AMEP R, 2 C i 5e AMEP i i X 8535 55
BITRT M, B WSS PNC R . 2 G, il 5
dAMEP ¥R 304 %) HE 4 4, PNC 08 %8, 28 G, i

3 it it

P I P R A P R A D T RO gt 1t A G 44
R I R4 o DATR A58 3 I 1 2 R 5 B 22 280
Il R s AN R R AR A R e, B
B FPIIRERRR , o ig s RGEZ B H W . X
TAH B s P fe R fe B )R 24T B AR AR
L8 CON AR A DRI R RN 5 /RIS
ORI

BEAE A A & St I A il A v S8 i Bl s 2
M 5 2l K S RE Y 32 B2 D DA o DRI e PR 25 1 X
BAERARZ S TIRE I . IR A WFTE R
I K% Ly R R -t ] 7 e oy A4 i 2 o R 2 a8 Bl 2 R
1 S Z2 R R G I A A TR XL 5 | A i

B/
5

x5 2H =LK (s

21 ] il il (em/s) A (R /min) [PIEATES,
IRYT G978 G JRIT I G978 FA)E YRYT I 1697 8 G
WEE2H 49 29,44 +5,23 37.46 %5, 844 56. 74 £ 6. 25 67.42+5, 884 0.98%0. 09 1.19+0.13* 2
popiiekaEl 49 28.07 6. 01 34,68 £5,29* 57.91+7.03 63.98 %6, 64* 1.01+0. 11 1.11£0.12*
& 5FABRITET RS, © P<<0. 05; 535 ARYT 8 JiJ5 i, 2 P<<0. 05
F6 24 AWAIERN EERELE (txs,50)
" BI SS-QOL
215 1% o S A g
JRIT I IBY7 8 G IBITH 697 8 A
WL 49 42.93+7.56 60.26+8, 694 35,56+ 4,99 52.65% 6,284
X} HE R 49 43.28+6.78 56. 74+ 8. 11 36.71+5.32 49.57+6. 43"
& S RANEYTRT I, P<0. 05; 5% RAIRYY 8 JiJE Hig .~ P<0. 05
F7 2HM - RGBSR s
g b PNC ¥R (ms) PNC P %1 44 % C7ig¢ AMEP ¥k (ms) % C,iige dMEP I g x4k
b A S par=— G S —— SRR A —— S NS
gl a7 8 il BT 97 8 i) il 7 8 e gl 07 8 il
WEA 49 8.1410.87  7.29%0.6874  2.49%0.33  2.81+0.29*4  7.22%0.75  6.21+0.48*2  2,09%0.41 2.35+0, 154
MHR4L 49 8.08%0.76  7.71%0.66* 2431036 2.69+0.25% 7.31+0.66  6.82+0.53% 2,020, 44 2.2240.16*

T SRARTFAT AL, * P<0. 055 5% BA41AT 8 JfR k.2 P<0. 05



. 446 -

Ml A rh AR A MR T R R, 2T
LSRR T B P A R O R UL i
PR S AR XS W I RE AN SR PRI i PROX T ke
LR A2 H e I S R R A ) O T B . [
Fsf o Bt R L P i A £ B A L A e » ke Ml
R IR LI RS2 B PR32 G . sk 450
AR PR LI R AN (S AT 38 53 e o 4 ik 2 o 8
AP g Hp IR T L BE | £ T B 3 8l i
A E S R MR A 28 2R G D RE R B LA R B L
MR GRS . Jung S E R L R
WURRE S YN Rt 25 5 P O LI 2 m] 88 e e A Al
Arp IR T 1 6 minB AT RS . LA BT
PRI T O LN 0 e o A ik A o R B B R
APWRE o FET 1 AW S8 WL ST 2 )
Fify b Xk dfe A A 2 P R T PRI LI i A B
M LS RE W] S 3 R T L = R0 2 iz
SRR B4 Tt . KTz s h At S g
IR O 70 B AT Vo - P o e o MR DL R T
JUL I PR SMRHUL T ] JUL A5 bR S5 Rz P A 44 52 B T
I K% JUL-S5 I LA S DDA 5 o e L P i 2 v i e
JILDBRES) |t 2 AR Tl A O L e LI
R Xl A A A R Rt — B L
T3 AR BE AT R LA 3 7 5 — DIl ki B i
AR HOE N SE A B 0 I Zh B I 2 BAT W < e
A ILPA) CLARR LR ) » 38 5 L RIS 7 » e o i )
RE - LS g I DT BE 5 [m] i 3o o AR JUL L R UL L R
P ARG ] 2 s A JLAE T340 o DT 4 8 K+
PEHIRE Sy A7 BT 02 fe S A LB W 4 » 4R TS L
KNRRE N i — P P B H s S ) RE ) =4k 2P
B A AW R IRIT 8 TR WAk 4 BLL
SS-QOL P73 58 B 20 7 » v L 158 B 0182 L A
P B ARG i H R AR TR A ) O T S EAT S
PUHe o X AT RE i T8 o v IR LI R A I Lk
e KU AR T S ALK+ 2 BE )
T e 5 25148 0 R i v » e 6 B 1 2 S8 1A% ol
H %35 30 AR 6 AR LR T

e M FERE 1 AR FE B 58 B — M AL g Aot —
03 HT s AT W LI 5 (9 AR SC AR AL . g L
hye R E WL, FHAT 70 %6 W 5 B, 37 N 22
SEIC » TR At 52 iAo 2 p A i il B ot v oy
A KRS 5 )8 8 TR I S AR DR
e B LIz 3 B R R . oty A A o
S A A Bz J5 Hh 240 B b A3 475 B2 5 — AR AL

Stroke and Nervous Diseases, Oct 2022, Vol. 29, No. 5

WG, 51 R IEI I AERE RS, dAMEP, PNC 2 2 Bt Bz
— R L3 % 1 B AR bR, Hoh PNC VR Ry b e
SN FE Al DA T 2 A DRI A 230 Sk s
R (i), ] S 4o 22 A T RS A 7 g Bk 5 0 i T S ke
P 2T g0 KR A R s 4 G ffise AMEP 1]
JWLAR AR 2 — BE LI REAR S AT BT PR 4R
PRI AIT 8 JJR ML PNC IR 4 C i
AMEP ¥ 1R 3114 % F8 41 %65, PNC J 8 %8, 28 C, i
2 dMEP I 8 X B 0T B8 28 w85 o 3 s o I LN 2 vl
AT A 8 B T — IR L [ R i T I LIE 3 T
AE o AT AE P LI A1 fo gt i 44 o A e 28 3 Tl e
PR M AR ML . AEASHIF S 1 A it R S 5
10 A B F b o R ) LA AL R AT 1 I SR LR AE 5T
HE—RIE

g5 L ATk ORI LI 25 0T B A el 3 2 B R -
JI L0 A A 3 a4 A A e B PRI LT BB 5 AR
T4 i A 4 1 7 52 S 2 L ST B 3 1)
AE . H B A TG BE S B AR TG

2 % X #

[1] Rabinstein AA. Update on treatment of acute ischemic stroke
[J]. Continuum (Minneap Minn), 2020, 26(2); 268-286.

[2] Tang L, Tang X, Yang Q. The application of tirofiban in the
endovascular treatment of acute ischemic stroke: a Meta-Anal-
ysis[J]. Cerebrovasc Dis, 2021, 50(2); 121-131,

[3] Wang Q, Wang F, FuF, et al. Diagnostic and prognostic val-
ue of serum miR-9-5p and miR-128-3p levels in early-stage a-
cute ischemic stroke[]J]. Clinics (Sao Paulo), 2021, 76(1).
€2958.

[4] Slupska L, Halski T, Zytkiewicz M, et al. Proprioceptive neu-
romuscular facilitation for accessory respiratory muscles train-
ing in patients after ischemic stroke[ J]. Adv Exp Med Biol,
2019, 1160(1) . 81-91.

(5] VB, FHEME  JF4IT, 4. Breath-link 0% 3 B £ 16 2 4E 45
R IR IV BEPEAN T R N I E SR L) ] S B AR BE
2019,33(5) :433-436.

(6] B MAIR = Ir 3. AR E M AN 4 0 23 LR
2 b E S I A 2 A HE R 2018 [ . h AR &R}
Z75,2018,51(9) : 666-682.

[7]  RPFI AR AL AR, 5. v SRR T 2 49 1 3R 0 5 i 4 o
BB D RE (5 B SO W gE [ ], v e R R R A 4k A
2020,35(1) :40-44.

[8]  BAFHIR, Mt , B AR , 45, = R Tl 17 2 12 28 76 fiki 25 Hh 1 )
BF AR KA SCHERTFE L) 1. P R HESE, 2018, 33 (2)
133-135.

(9] EWHE, B w 3R. RIS . TP EA RS B Re A A
S3HTLT). R R B S5 84k . 2021.27(6) : 730-736.

L10] sKmif, B, X 20, 45, 97 & Barthel $i5 80 % 0 H T i 46
BRI E M AE BT )] T E R E L 2019, 34(2) . 75-
77.



A SR 2022 4 10 55 29 855 5

CU1] FESEWT, Sy M  FBERT . 55 187 U 2 v (8 3 6 1] A 7 o 1 i
RV PAFRE R 30 [T 1. BUARIGE PR HEL, 2021, 20(2)
33-39.

[12] Li H, Long D, Li B, et al. A clinical study to assess the influ-
ence of acupuncture at "Wang’s Jiaji" acupoints on limb spas-
ticity in patients in convalescent stage of ischemic stroke: stud-
y protocol for a randomized controlled trial[ J]. Trials, 2019,
20(1): 419.

[137] Ptaszkowska L, Ptaszkowski K, Halski T, et al. Immediate
effects of the respiratory stimulation on ventilation parameters
in ischemic stroke survivors: A randomized interventional
study (CONSORT) [[J]. Medicine (Baltimore), 2019, 98
(38): el17128.

L14] o, 2= 2ok ORI LN 25 %6 i 4 v f 8 142 o A
S RERYFZM L) . TR B AR B 24k - 2019, 25(7) : 538-542.

[15] Z= DT, Jifs, Lo aL. fe i M S UL e ], o
| e 42 B 45 520 2018, 24(7) : 843-845.

L16] ke TRHa I, o2 H . s b 8 AU I 2R ik o
Tl RIFSTE IR LT ). vh B e AT B2 23K, 2017, 32 (1) £ 1317+

. 447 -

1320.

[17] Jung NJ, Na SS, Kim SK, et al. The effect of the inspiratory
muscle training on functional ability in stroke patients[J]. ]
Phys Ther Sci, 2017, 29(11); 1954-1956.

[18] Geltser BI, Kurpatov 1G, Dei AA, et al. Otsenka sily
dykhatel'nykh myshts na razlichnykh stadiiakh ishemicheskogo
insul’ta (Assessment of the respiratory muscles strength at va-
rious stages of ischemic stroke)[J]. Zh Nevrol Psikhiatr Im S
S Korsakova, 2019, 119(2) . 83-88.

[19] Aydogan AS, Ugurlu K, Sakizli EE, et al. Effects of inspira-
tory muscle training on respiratory muscle strength, trunk
control, balance and functional capacity in stroke patients: a
single-blinded randomized controlled study[J]. Top Stroke Re-
habil, 2022, 29(1). 40-48.

(207 ARRE I, S Bt A o 283 R W LN 25 i i PR B 5 2 JRe L .
A IR 5 HEE 2458, 2019, 41(9) 708711,

[21] Fr, SRBT AHE L 45 MU NS 1 BE M i i A o B -
iR LT 6 1y P AR BRI [ ). RHEBE24,2010,38(2) : 105-108.

(2022-03-25 )

(L#F 441 7O

[2] GuoS, LinY, Ma X, et al. Long-Term safety and efficacy of
antiplatelet therapy in patients with cerebral infarction with
thrombocytopenia[ J]. Clin Appl Thromb Hemost, 2021, 27
(1): 1076029620980067.

[3] Cao W, LiuJN, Liu Z, et al. A three-IncRNA signature de-
rived from the Atlas of ncRNA in cancer (TANRIC) database
predicts the survival of patients with head and neck squamous
cell carcinomal J]. Oral Oncol, 2017, 65(1); 94-101.

(4] BCmiFF, FAE . BRi AR, 45, B 4% RNA 5 il P i 2 b s i
BRI BT R LT ). R BE 2% . 2020.31(7) :914-918.

[5] Qi X, ShaoM, Sun H, et al. Long non-coding RNA SNHG14
promotes microglia activation by regulating miR-145-5p/
PLLA2G4A in cerebral infarction[ ] ]. Neuroscience, 2017, 348
(348): 98-106.

[6] SRfFEE . 2Bk, MRIE . 45, IncRNA NEAT1 1E PR Hl 28 R e 5
T R R [ . A WAk S AR Y BRI L 2020, 47 (1)
1174-1182.

(7] WHaTF, He3E . Z248 . 5. IncRNA NEAT1 J8#5 miR-206 X §4
SRR B WU L A B At 55 AN o T g s e 0. o ) 30 ik
A2k . 2020,28(12) : 1034-1041.

[8] Jafi. 25X PH . #4745 NEAT1 i it miR-504-5p 4% 3= 3h ik
SRR LB RV AR M A W 2 e [ . i e B AR 2, 2021, 41
(19) :4367-4373.

L9 Xt A 2R, ) S, 55, /N il 57 AR S FH X DR 3l ik ok A
AL A AR A B 3 K TR 2 ma L) . th RS e 2B 2=k
2020,37(4) :292-297.

[10] Wang H, Lu H, Zhang XM, et al. Association of serum lev-
els of antibodies against ALDOA and FH4 with transient is-
chemic attack and cerebral infarction[J]. BMC Neurol, 2021,
21(1): 274.

C11] WASARE. B8 5 8 2 1M 55 NSE. Lp-PLA2, Hey /K45 1k K &
LT BURIZ W 50T . 2020,31(23) :3813-3815.

[12] 2RI I B 2 A K AR 410 RNA NEATT 7688 R K
HIEZRE P B FIREENLRI LT /OL]. v E A Wik 2t 54 74
WA . 2022.38(2) : 159-164.

[13] B0, #08  R &P, IncRNA-NEAT 1 #811] miR-34 a 1)1 ' Ji 40
Mo K A SEER AT LT ] AR R 24, 2022, 30(3) : 376-382.

[14] Huang S, Qian K, Zhu Y, et al. Diagnostic value of the In-
cRNA NEAT1 in peripheral blood mononuclear cells of pa-
tients with sepsis[J]. Dis Markers, 2017 (16): 7962836.

[15] ERAELE, KA. 15 F IncRNA LET R T (9 VE B 9T
L)1 S B kg, 2021,42(11) : 100-105.

[16] IR, M52 AR AE . K AEIE S % RNA NEAT1 X IfiL & F ¥ L
SR NG FEFN PR T A S e S AR FABLER LT 0. o [ B R R 2% 25 4
2020,49(7) :601-605.

(171 S, T3, /N, 55 St WA B8 28 35 41 ] il K 55 I w1
B NEAT1 FibACF 590 1% K U5 AR 4 Hr L) .
o A2 5 5 2021, 40(10) : 1020-1024.

[18] Li P, Duan S, Fu A. Long noncoding RNA NEAT1 correlates
with higher disease risk, worse disease condition, decreased
miR-124 and miR-125a and predicts poor recurrence-free sur-
vival of acute ischemic stroke[ J]. J Clin Lab Anal, 2020, 34
(2): e23056.

[19] Bian W, Chen W, Jiang X, et al. Downregulation of long non-
coding RNA nuclear paraspeckle assembly transcript 1 inhibits
MEG-01 differentiation and Platelet-Like particles activity[ ] ].
Front Genet, 2020, 11(11); 571467.

[20] PVBCE , Falise, B, 55, PUsETE /N S 8o 0 DM
IR FETL S TR ST (. [ B b 2 2% il 2 AR 24 e s
2021,48(1):55-58.

(2022-03-16 Yk





