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Abstract

Aim: The aim of this study was to investigate the association between RLS and PH in CS patients,
and to further explore the potential contribution of PH to stroke occurrence in CS patients. Method:
PH was confirmed by right cardiac catheterization, cardiac parameters were collected by trans-
thoracic echocardiography, and the presence and degree of RLS were determined by foaming test.
In addition, logistic regression was used to analyze the risk factors of cerebrovascular disease and
the indications of cardiac parameters. Results: A total of 383 patients were included in this study.
PH exhibited a significantly higher prevalence in patients with CS than those without CS (P < 0.001).
Moreover, CS manifested significantly more frequently in the PH group than in the non-PH group
(P < 0.001). The incidence of PH in RLS+ group was higher than that in RLS- group (P = 0.042), and
the incidence of PH in large shunt group was higher than that in small shunt group (P < 0.001). A large
shunt was observed more commonly in the PH group than in the no-pH group (P < 0.001). After mul-
tivariate analysis, PH was a risk factor for stroke in CS patients (OR: 4.151, 95% CI: 1.317~13.086, P =
0.015). Conclusions: Compared with patients without CS, patients with CS have combined PH, and
the occurrence of PH may be related to RLS and influenced by the degree of shunt. In addition, PH
may be a risk factor for stroke in patients with CS and may be an important predictor of ischemic
stroke in patients with RLS.
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1. 51§

Jiti 21 ik & s (Pulmonary  Hypertension, PH)&—2H H1 2 Fivps ] 5 250 af 27 R A i 3 ik o S 7 v 11
P B AR BB (1], L IO R ELHE 20 o« T 08 B AR AS ZEME R o F 9 R IG5 R an ], PH
A O IE G FERE I KUK, Sk A i ARG . BEAE R S 4R Tl PH B BRUF JE A 7 53K
il I D 25 R R R AR [2] o IR W FL I PH 507 J #4 %€ (Paradoxical Embolism, PE)FH.CrJ5 Bzl (Atrial Fi-
brillation, AF)AHC, 177X SEH /2 o 9 i A6 B S R R [3] [4]. BB giit, 15%~30%(1 5 KA BH 1)
e i1 41 2 b gy A1 28 g e 4 25 (Cryptogenic Stroke, CS) [5]. WFFC &R B, T 40%(F) CS H B4 2 25y
Ji(Right-to-Left Shunt, RLS) [6] [7], #i# B A AHINE[8]. RLS 5lARA sF A ImHLAEI B 2 2 6, HhRH
22 (Paradoxical Embolism, PE)HLHiI# ) V2 #F 5T H-45 BB R B 2 A AT [9]. PE &5k B # ik REtalif O
PR ivE, “HdE” M3t g, il RLS (5 5@ Bk A 0 ARG, R T BN s ke
J€. CS 5 RLS % VJMC, 4R PH 5 CS 1 RLS Z AL R ANIERE . Mk, AHFIT B EIRIT CS B
RLS 5 PH Z[A[f2CEk, Hat— P4RIT PH X CS FR 3 25 i kA BV E DR o

2. MRI57%
2.1 BIRAH

EEX 2019 45 6 H & 2022 4F 6 HIHIATE T B K EM BB Be e W RMERS IR YT, kil TOAST 4312

DOI: 10.12677/acm.2024.1441178 1430 e R 2= 273k e


https://doi.org/10.12677/acm.2024.1441178
http://creativecommons.org/licenses/by/4.0/

w7, RBT

Wik CS 1) 272 22 59 CS A, FEBEHLIE IR HA T3 BE A B (1 E Sk Mk fx 44 85 9 T8 CS He BT A
4 R Y 5e s 1 ik 3R ii% (Magnetic Resonance Imaging, MRI) Az i i i FE 3 IfL 7 18 5 (Magnetic Re-
sonance Angiography, MRA)=:k 2 CT Ifil % i 5 (Computed Tomography Angiography, CTA). 353 if &
A, HATAOSERK A (Right Heart Catheterization, RHC). £ i 75 .02 5 & (Transthoracic Echocardio-
graphy, TTE). <U»HLF(Electrocardiogram, ECG). X Lt 55 2% fiii 22 3% i) (Contrast Enhancement Transcranial
Doppler, c-TCD) & I S I8 254 25

HEBRPRAEAT R : 1) WKHE TOAST 4322 [ AL R R RN KEFEREAL AL . /NBIK A ZERY L oV
o ZE B A IR R RL[10]s 2) PRE MR, WEEMEME . OIER@ R ELOIUR . RS ERESGE
fiE PEEOIERE ), BUTERIF. i BIhEeA A 3) EREHIaEGd L2 4. BE R Ig R S5
() PH[11]; 4) BE KB AR, HILHERARER valsalva 3h{E(Valsalva Maneuver, VM); 5) ¥ [ A~ 52 3
Ho

22. MIRFG*

2.2.1. ImPRFERIAOYER

WEEFTA ZIRE MIRIRGE S, AR —RERER . M5, & EIE4(Body Mass Index, BMI), BEfE
o SRS L BRI R AE L BEAE 2 rh R 4R 5k L < A (Transient Ischemic Attack, TIA) (/06
— A HAIG RIZ ) A0S N SR R G2 6 AN H BA B, BEREA LHR). Rili(ES: 6 MH UL L, &)E
TP = 50 mg).

2.2.2.c-TCD % ;@3E3&70 RLS 43

C-TCD At itk R i A5 22 3 el 25 (Chioy, Jb5(, ). fH] 2MHz-TCD AT K% o
k. XA 9 ml SRR, Lml 258 18 H RRA R, ZREWEN N ERE 8%
(YRS 28 2 AP 222> 20 YR, B v 5 21 AR 3 SRS AT ik o 36— U ST~ B PR JEAT B2 T RPN
UESHE VM 1 5 FbiEAT, BEIRIEESRIREZE 5 0%h. X LEFIAE S 20 #0 9 TCD A LB 1 4 e LL
k15 5 (Microembolic, MB)EZ W RLS HIAFFE. /Nt fisE X 1~25 MBs; K3 i E UK T
25 MBs, FEMBARESE “MA” [12]. FREEEHSREEIMHERIEENT, BEASNMESSHT
15 A5 52

2.2.3. PH HiSERfI L RGBS ]

TTE HHAKNE c-TCD K SLIn 45 RN AL F & kA EINHAT, PLIEZET PH AIVTAS O IE 45 2
H[13] [14]. X TEEAA PH i s i &3 8o ol TTE 2 W08 PH 8, FIRAT RHC AW PH
2. WRYE B ATSEE A O E SRR, PH E ORI, &SRR RHC W& K T3t ik &
F 20 mmHg [15]. i TTE & filis) kU 4s & (Pulmonary Artery Systolic Pressure, PASP). =23 S it
(Tricuspid Regurgitation, TR). T ik 19 42 (Inferior Vena Cava diameter, IVCd). #70»% B2 (Right Ven-
tricular diameter, RVd). #77k R AL 3 ML B/ R H R Z 2t Ele’ (B, P AMIESE; ¢,
B 7 00 5 78 B I R L 2R ) - = 2RI PR T WAL 4 I A% (Tricuspid Annular Plane Systolic Excursion, TAPSE).
Aoty = 5 i 43 # (Left Ventricular Ejection Fraction, LVEF). /¢ 5 E 42 (Left Atrial diameter, LAd). 72 /0= &F
7k K W N 4% (Left Ventricular end-Diastolic dimension, LVDd). 7 0 %5 W45 K 1 4 42 (Left Ventricular
end-Systolic dimension, LVSd)%% 0 iF 2% .

224, BIBFRE
T ZARE AL TR 7 RN FEEMN MR S0 MRA Bk 335 CTAL 2035 I8 #2540 25
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PN MRI ALFETR B A% T1 A1 T2 kU447 5. FLAIR J£51)%% .,

2.25. GitESHh

AHEFE A% ] SPSS 28.0 (IBM Corp, Armonk, NY, United States)i#E 4748701 448 B LIE + 45
HEZEFRIR, KABCLREA t 50504240 Wilcoxon #5536 LLATH A1 2 F . 44 SRR DLE 7 HRoR, HNF
Y 1) 22 AR IR FH Pearson K636, BhAh, K logistic 7] U434 (A28 Al 22 25 5) W A e a2 i 25 b 790
WK BFEMEKFEN P <0.05.

3. R

AWFRILANT 411 LT R IRIEHEBRbRAE, 13 B8 ™ E, 1 BI2508 M PH 5%, 6 il
HRAAR, 6 GITLIETHR VM, 2 GIHHTTRA SR . RARTT I T 383 4 EH

3.1. CSFE CS ZER PH, RMEREKREZMOESHALLE

AT TN I AN 383 44 A AR ik MRI &5 5L F0 TOAST 73 8ARitE 734 CS 4i(n = 272, 71.0%)
MITE CS 4(n =111, 29.0%). HFE-FIER N 48.8+125 %, LIFEM Iy (n=228, 5 59.5%). CSH 5T
CS AR A B2 (P <0.001). CS 4 PH M #% R & T CS 41(31.6% vs. 12.6%, P < 0.001, 4* =
14.758). PI4LU MRS ZH0n PASP. TR, RVd. E/e’s LA K#h. LAd. LVDd. LVSd %734 giit 2
(P <0.05), %I, WifERGREZR: ik BRWE. WM. P00, @R e ss & AR OIS 8
#5 TAPSE. IVCd. LA F4lAT LVEF 2540122 5 (P > 0.05) (L4 1),

Table 1. Comparison of PH, cerebrovascular disease risk factors and cardiac parameters in CS and non-CS patients
F= 1. CSAMT CS 4 PH. fXMERREK EREF LS AL

R CS #(n=272) 7 CS #(n = 111) P-1&
FER(P) 48.65 + 11.90 49.24 +13.99 0.677
#H, B, n%) 194 (71.3) 34 (30.6) <0.001
BILE, n (%) 139 (51.1) 48 (43.2) 0.163
BRI, n (%) 40 (14.7) 11 (9.9) 0.210
W, n (%) 80 (29.4) 25 (22.5) 0.170
WIE, n (%) 71 (26.1) 22 (19.8) 0.193
BEAERF/TIA, n (%) 38 (14.0) 0(0) <0.001
RABIMEE, N (%) 60 (22.1) 18 (16.2) 0.198
BMI (kg/m?) 25.31 + 3.06 25.36 + 3.55 0.891
PH, n (%) 86 (31.6) 14 (12.6) <0.001
PASP (mmHg) 29.90 + 6.72 27.81 + 4.66 0.003
TR, n (%) 174 (64.0) 44 (39.6) <0.001
IVCd (cm) 1.55+0.11 1.55+0.13 0.830
RVd (cm) 2.73+0.25 2.63+0.23 <0.001
Ele’ 11.10 + 2.74 9.42+374 <0.001
TAPSE (cm) 2.37£0.38 2.45£0.50 0.071
LA major axis (cm) 4.62 +£2.49 4.22 +0.45 0.012
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Bk

LA minor axis (cm)
LVEF (%)
LAd (cm)
LVDd (cm)
LVSd (cm)

3.55+201
63.84 +4.90
3.79+0.42
4.68 +0.29
3.00+0.28

3.32+0.36
64.65 +4.84
3.38+0.39
4.42 +0.42
2.82+0.29

0.070

0.138
<0.001
<0.001
<0.001

455 CS: FRIRMEZRH; PH: Mgk E; TIA: SR IE; BMI: fRETEE; PASP: Mlizhkii4i&; TR:
SRR IVCd: FEEERIKNE; RVd: AO=EER; Ele': &7k F L SO g/ R A g 2 LL(E:
B R RBEE; o BALRERBNMALEST); TAPSE: =RIMIAMEILZERFL: LA major axis: 725K AR;

LA minor axis: 5442 LVEF: ZEOESHMAH; LAD: KB EZ;
HINGEARBINAE. PN CSH ST CS ARItbE . FE LI FIE + B n (w)FxR.

3.2. A 4EE RLS By CS & PH., RMEmERERNOESHNELE

LVDd: O EEFIRARMHNGE; LVSd: 70

¥ 272 4 CS & RLS HIAAAE 7 N RLS+4H(n = 169, 62.1%) A1 RLS—4H(n = 103, 37.9%). 453Kk
I RLS+ZH EE RLS—2H (I4E#E /1N (46.09 + 10.67 vs. 52.86 + 12.63, P < 0.001). 5 RLS-41#HtL, RLS+41 PH
) 2 A 28 T 1(36.1% vs. 24.3%, P = 0.042, »* = 4.137), H PASP (30.78 + 7.26 vs. 28.45 + 5.46, Ppagp = 0.005)
J LAd (3.85 £ 0.43 vs. 3.68 + 0.38, P_ag = 0.001) 5 b5 58 K o AH P 2H 2 [a] HAR O IES 40 TR IVCd Ele's
TAPSE. LVEF. LA K#h. LA %%, LvDd & LVSd FIPES . i 59 i 6 R R e G it 24 7 SC(P > 0.05)

(W% 2).

Table 2. Comparison of PH, cerebrovascular disease risk factors and cardiac parameters in CS patients with or without RLS

2. A RLS B9 CS B3 PH. R E R ERFO S AL

TR RLS #(n = 169) 7 RLS #4(n = 103) P-{H
FR (D) 46.09 + 10.67 52.86 + 12.63 <0.001

H3H], F, n(%) 123 (72.8) 71 (68.9) 0.496
FILE, n (%) 85 (50.3) 54 (52.4) 0.733
PR, n (%) 20 (11.8) 20 (19.4) 0.087
B, n (%) 50 (29.6) 30 (29.1) 0.936
YR, n (%) 44 (26.0) 27 (26.2) 0.974
BAAEZEFITIA, n (%) 21 (12.4) 17 (16.5) 0.347
FARILAE, n (%) 30 (17.8) 30 (29.1) 0.028
BMI (kg/m?) 25.38 +3.33 25.19 + 2,59 0.622

PH, n (%) 61 (36.1) 25 (24.3) 0.042
PASP (mmHg) 30.78 £ 7.26 28.45 + 5.46 0.005
TR, n (%) 107 (63.3) 67 (65.0) 0.773
IVCd (cm) 1.55+0.11 1.55+0.11 0.904

RVd (cm) 2.73+0.26 2.73+0.25 0.860

Ele’ 11.19 +2.93 10.93 +2.41 0.424

TAPSE (cm) 2.35+0.38 2.39+0.38 0.317

LA major axis (cm) 450+ 0.41 482+4.01 0.424

DOI: 10.12677/acm.2024.1441178 1433 i AR I 2 3k


https://doi.org/10.12677/acm.2024.1441178

w7, RBT

LA minor axis (cm) 3.64 £2.53 3.41+0.34 0.246
LVEF (%) 63.65+5.14 64.15 + 4.47 0.399
LAd (cm) 3.85+0.43 3.68 £0.38 0.001

LVDd (cm) 4.69 +£0.27 4.67 +£0.32 0.702
LVSd (cm) 3.00+0.25 3.00+0.33 0.729

495: RLS: AWML CS: RREMERH: PH: MighfkemE: TIA: EEMEMSULRE; BMI: fREEE; PH:
fshikiE s; PASP: FlBhikic4E&: TR: =R IVCd: FE#EIKkANE; RVd: AO0REER: Ele: $FikEM
& MG P I HGUR T 2 th(E: RIAE ERBEE; o B OE AR FAHLURE); TAPSE: =Rk
e it LA major axis: £ h5KA%: LA minor axis: 7 554%; LVEF: ZEO=HIMAH: LAd: Z5EHZ,
LVDd: &0 EEFABINAE; LVSd: 20 SR AR, PN RLS 457 RLS 4L ELEL. U DLSEAME + 1
HEE n (%)FER.

3.3. KGRI RBE PH. RIMEREREERZRMOESHEIELE

H4 169 44 RLS+EE MK 700 ™ E AR 70 K44 (n = 71, 40.0%) Fl/N 73 i (n = 98, 60.0%) . &5
RIS /INRALLE, KTR4LN CS B A% KA PH (52.1% vs. 25.5%, P < 0.001, 5* = 13.619), H.
PASP (33.69  9.12 vs. 28.67 % 4.55, Ppasp < 0.001) J2 LAd (3.93 + 0.48 vs. 3.79 + 0.38, P_ag = 0.036)/K 7 H /1.
At O FE AR 22 T B St 245 (P > 0.05) . BbAk, ML/ E, KO EE PR TE/N40.89 +
8.92 vs. 49.86 + 10.28, P < 0.001). f& L ¥ A& AE Z B {IK(39.4% vs. 58.2%, P = 0.016), {H oA i 1855 1 56
DRl 3 I M ) 45 JE IR 2 e v 22 5 (P > 0.05) (L3 3)-

Table 3. Comparison of PH, cerebrovascular disease risk factors and cardiac parameters in CS patients with small and large
shunts

F# 3. IR AS TR CS BE PH, RIEREREZMOESHMILE

8 INGFR(n = 98) KARAN =71) P&
ER(CH) 49.86 + 10.28 40.89 + 8.92 <0.001
HH, B, n(%) 71 (72.4) 52 (73.2) 0.909
BILE, n (%) 57 (58.2) 28 (39.4) 0.016
PERRE, n (%) 12 (12.2) 8 (11.3) 0.846
WIE, n (%) 30 (30.6) 20 (28.2) 0.731
W, n (%) 25 (25.5) 19 (26.8) 0.855
BAZEF/TIA, n (%) 11 (11.2) 10 (14.1) 0.349
EIBILAE, n (%) 20 (20.4) 10 (14.1) 0.288
BMI (kg/m?) 25.23 +3.48 25.60 + 3.12 0.465
PH, n (%) 24 (24.4) 37 (52.1) <0.001
PASP (mmHg) 28.67 + 4.55 33.69+9.12 <0.001
TR, n (%) 66 (67.3) 41 (57.7) 0.201
IVCd (cm) 1.55 +0.09 1.55 +0.14 0.936
RVd (cm) 2.76 +0.24 2.70 £ 0.27 0.141
Ele’ 11.44 +3.16 10.85 + 2.56 0.180
TAPSE (cm) 2.33+0.39 2.37 £0.36 0.536
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LA major axis (cm) 4.55+0.36 4.43 +0.47 0.075
LA minor axis (cm) 3.78 £3.30 3.43+0.43 0.303
LVEF (%) 63.93+2.83 63.25+7.21 0.457
LAd (cm) 3.79+0.38 3.93+0.48 0.036
LVDd (cm) 4.72+0.23 464 £0.31 0.105
LVSd (cm) 3.00+£0.23 2.98 £0.28 0.584

45 : PH: Flishikem & TIA: JE &N A A BMI: KEIEEG PASP: MishikdsE; TR: =2 if; 1VCd:
TREF KNS RVA: A0 ER; Ele’: 79K HME S MIFREE/ R LR 2 L(E: RIS REEE; ¢
B O R R PIHLSUREE); TAPSE: =R I MAL; LA major axis: 7 5K4%; LA minor axis: 725
% LVEF: ALEHIMSE: LAd: AFEEA: LVDD: AOEFKABINZE; LVSd: ALEIRgGERBINGE. P
AN AR AR B . BB DU IME £ BMEB n (%)FRIR.

3.4.PH B&5X PH BE LIS ER ik M Es ekl H RAV LR

AR FAYE RHC R 845 554 PH 2H(n = 100, 26.1%)F1C PH 4 (n = 283, 73.9%). 57 PH 414HEL,
PH 41 CS [ 5 %4 15(86.0% vs. 65.7%, P < 0.001, * = 14.758), BEAEZEH/TIA. KA TR k4%
B (P <0.05), H PASP. LAd il E/e' % D IF S 8RR E K (P < 0.05). MLk, WL [BAAAEYE 22 (P =
0.001). #RT, WL IAIFEARERE i I 00 e e R 3R B HoAth0 IE 2 BB AR Jo Gt v 2 2 (P > 0.05) (L3
4.,

Table 4. Comparison of cardiac parameters and cerebrovascular disease risk factors in PH and non-PH patients
4. PH BE53IEPH BE LIS H RN ERREKREZENLLER

iy PH #(n = 100) T PH #H(n = 283) P-4
(D) 47.34+13.39 49.35+12.18 0.189
R, B, n (%) 73 (73.0) 155 (54.8) 0.001
HBILE, n (%) 48 (48.0) 139 (49.1) 0.848
PR, n (%) 9 (9.0) 42 (14.8) 0.139
WA, n (%) 28 (28.0) 77 (27.2) 0.879
W, n (%) 21 (21.0) 72 (25.4) 0.373
BEAEZRFITIA, n (%) 16 (16.0) 22 (7.8) 0.018
FARILAE, n (%) 11 (11.0) 67 (23.7) 0.07
BMI (kg/m?) 25.29 + 2.96 25.34 +3.29 0.901
CS, n (%) 86 (86.0) 186 (65.7) <0.001
RLS+, n (%) 71 (71.0) 174 (61.5) 0.088
KA, n (%) 43 (43.0) 68 (24.0) <0.001
PASP (mmHg) 37.50 + 5.80 26.39 + 3.00 <0.001
TR, n (%) 69 (69.0) 149 (52.7) 0.005
IVCd (cm) 1.57 £0.12 1.54 +0.12 0.080
RVd (cm) 2.70 £0.24 2.70 £0.25 0.851
Ele’ 11.21 +3.31 10.39 + 3.07 0.032
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TAPSE (cm) 2.44 +0.50 2.37+£0.38 0.193
LA major axis (cm) 4.83 +£4.09 4.39+0.39 0.075
LA minor axis (cm) 3.52+0.43 347 +1.97 0.689

LVEF (%) 63.49+7.24 64.28 +3.72 0.301
LAd (cm) 3.83+0.54 3.61+0.40 <0.001
LVDd (cm) 4.66 £ 0.36 458 £0.35 0.073
LVSd (cm) 3.00£0.37 2.93+£0.27 0.076

455 PH: zhfikeE; TIA: 8 HEmERIE; BMI: RERE; CS: FRIEMAF,; RLS: M ZE5i; PASP:

KA R TR: =R IR: IVCd: FIE&EKNE; RVd: AODEER; Ele’: &7k ML S M &/ 0
WHLUEE 2 H(E: FMIA SR BT o FIHAOE R RN WAHLUET); TAPSE: =4 R4 A2 ; LA major
axis: £ KA LA minoraxis: A E%42; LVEF: EO=ESM2%: LAd: ZHEA; LVDD: KEO=EEFKERIRA
2 LVSd: ZEUEWGERARE. P AEA PH 4T PH AL . BB LCFIME + HMEEL n (%) &R

3.5. i logistics EIYASHFAE CS BEZE P L4 MTUNETF

AN L BAE AT T logistics [0V /3 Hr « 33 B K 22 [0 VA /047, (CfIEZ%0dn PH. PR 51 TR
PASP. E/e’. LAd. LVDd. LVSd. RVd. LA K4, LA %55 CS BEMIG. Ka BRhEH gt EE X
AT BN Z R E 3 HT)E, PH [LLIEEL(OR): 4.151, 95%E {5[X [a](Cl): 1.317~13.086, P = 0.015]/& CS
B AR AR R R, HAER]. Ele’AT LA [FIRER S F 7 (W2 5).

Table 5. Predictors of CS stroke occurrence were determined by logistics regression analysis
= 5. 183 logistics BIYARHTHHE CS 229 & & KT EF

5 ORilﬂ?ﬁz\ﬁ ZRERRHT
(95% CI) P-f& OR (95% CI) P-{&
5, B 5.633 (3.480, 9.117) 0.000 3.267 (1.831, 5.830) 0.000
PH 3.204 (1.730, 5.931) 0.000 4.151 (1.317, 13.086) 0.015
TR 2.704 (1.717, 4.256) 0.000
PASP 1.064 (1.021, 1.110) 0.004
Rvd 5.750 (2.210, 14.961) 0.000
Ele’ 1.256 (1.144, 1.379) 0.000 1.108 (1.005, 1.222) 0.040
LA major axis 4.635 (2.561, 8.389) 0.000
LA minor axis 2.422 (1.265, 14, 4.640) 0.008
LAd 13.167 (6.592, 26.299) 0.000 4.935 (2.159, 11.285) 0.000
LvDd 13.010 (5.698, 29.704) 0.000
LVSd 11.134 (4.663, 26.584) 0.000

455 OR: LWHLIL: Cl: EEXIA; PH: Mizhfikmi: TR: =RIGKIR: PASP: Mhiahfkiisst: RVd: AL=EH
15 Ele': BF5K R SRR R R GUE 2 H(E: T/ = 7o B s o' U170 00 S TR BN A 2H 4 )5
LA major axis: & 5K4%; LA minoraxis: 7 5%4%; LAd: B HEAA; LVDd: AO=EEFIKAMA®S; LvSd:
EWAAR BN E.

4, e
ARG CS B h RLS 5 PH Z IR 8k, KI: (1) 5 CS &MLk, CS & ¥ &3 PH,
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H PH R AERTRES RLS AHOG, FHZ e B msem; (2) PH ATRgE CS BF A RAMAKTEE, H
AT AE RN TION RLS 38 s PR 2 v R AR I B LR 3K

AT RN, 5o CS ML, CS B3 PH MEUHNZEE S, PASP. RVd. E/e’. LA K. LAd.
LVDd K LVSd S50 E S5 K, HF HAE PH B3, CS BRI S TJ8 PH 3%, 4878 PH MAEE 4R
Gy 3 AR A . B ALK I PH S ER LG A % DA OG . 2019 4, Shah &8 A [4]id 1 252550 Hr it
i PH H5ERFRIRER, KILKL) 8%PH B KAEMAF, I H PH 5 1.5 A4 KEGMAZAH K. PH &
A R AR AR AR BA R, TR S LR ML G, B9, BHARRM, PH BT SEG K. by
FEORRE IR A, JEE R RO ERE R3] PH SR 3, SECHORE. ALEY
K BRG] A AR M Ay, (ERE O s Bah SO AR B R AR [3] [16]. FLIK, PH 5 SBLOLIhREG %
TRRE[L7], X AT R4 L B AR 5 R I B o R T R AR SR AR

AW R, BATRI PH 8 5 K A4 RLS () CS B, H KOS PH BB R E R, X4R
/N PH AT RES RLS AHOG, FES2 iR FERIsEm . FRATTHENN A AR 4 AL . RLS RAEAEA O 5K T
Fet i IR, A7 B IR SRR FLIN O 5, S B O IR 38K, G 3R i [l sz ), S
FPH. Ak, RLS S84 ISR MR 22 00 55 B & S sk i, 51 SR MAE[18] [19], Hlk 1
P A TN T 2 AT 1) I o o I NG W e ol B I = ) P i )
JAE o 3 T I RISBAAR R ILSE, T INEE PH IR 4. —T0ETXT 404 ) PH BB (O RTRE MR 70 & 8L, PFO
G RLS SRR M PH BB A 52[20]. Fsz b, RLS @5l MmAsh f4Zal, S8
AW A AR LA BEL 33 I, s PH B AR

AW, PH BE KRN ERE T L PH B, S5 CS B RLS FLEEEAL. PH 5L
A E S IN[21], MR A O e, ATl RLS BOFERE . BEAERT U CESE, RLS W] BHFE it K%
W TR AN [18] [20]. BEE RGN RE, PH AIE—D N/ RLS 51 MIEA, 76 CS Mk L H Rk fE
Mo BFFURIAS PSR AT RIS A, SR R, SR SEeRAS, DI A T B R
[22]. UbAh, BOEM—RRLEARIGE, PH BFAERERET, BEESHETE S HIF)@EBHBEEE23],
T HIF-1 AT 2 50 s A AL B, JE— B RN Ae R AR RS o 2 TS BRI S KB, HIF-1a 2%
G TR BN BRTE B FR R I R I PH A O 2 AR k5 [24], 110 HIF-200 BEAARER R 1)/ RS RETE K
WIS P AT [25] . 0 I TR I SR R 2R . AR MESRRARR R, ZREREIASHTERY PH &
CS AP RAEMGREE, RERFERIL, ATARRTEIN PH X CS ARk E. Fitk PH FI&E
IR RLS 7= B, SEINE KRR NRIER L2, B2 FE CS 50 & f ZE MR I R A
[26].

BATHRFFIERKIL PH 5 CS X R R — 2O bR B AE B e, RHELE BT K. TR A=)
REMIELAE, RLS WrJRES S H . o BARMINLHI & ZE 34T SRR N AR 5T

KA A RRYE . 5, FRATIBE R — ek, st BB E, WA T .. &
B 2 (MATHEYE . 2 O RE ViR FERIESEFRATI 45 R . LIk, Hassoun [11145 H PH FRHEIH AL K 4 N
FARFK. BRI, ABFFARXS PH IR BT A0 M. BEARIRATHER T 52 PAP 254, (B 50 5mi > Lk
K#E 5 RLS Xk AREEYNEA Frt— IR . =, CS LWl ERIINZE . AW EA BT AR
KA, XATReSBENRII S, BRI O s Bah 5| R r O K3 260y CS. R R 5 85| i
(7 YR 2 T R AR R AR [27], {5 B B A T RO SR =y CS 2 W AR 1

5. &g
fE CS B h, PH RET RS RLS A1, FE2 0RO . JhAh, PH ATRSE CS B
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RAERSERIN R, HATRESON T RLS £ 3% s i ik A5 ok AR A BB A 3R A H T F0RT AR el RLS 5
(¥ PH, VIl PH 5.0EL 505 2 18] (5083, B b2 i) R A

B oW
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