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S gy B ¥ PE ) 8 A LS miR-146a, IRAK-1 #ik
A5 LS B TE . o0 R R GPE 53 By

atke, REER, Kk F, §FH, 2w (NSHERDR R EREFE L, PRI 010010)

i E: BY ®itsh s E g4 A %35 (heart failure with preserved ejection fraction, HFpEF ) # 4 o i #)» RNA
(micro RNA, miR ) -146a. &A% 1 % 4k48%:% 5 1 (interleukin-1 receptor-associated kinase 1, IRAK-1) & ik K-F &
L5 kg R, SETHAEEE, FiE ®4F2020 F6 A~ 2022 53 AEAZTEMXFHEERIK S 93
5] HFpEF B4 ARSI %, BRI NS RemEd (Lo hEmy ) 00 4l AT mEa, WEBEHTH, KRAEZHEE
€ % PCR( quantitative real-time PCR ,qRT-PCR J#-i] 2 # miR-146a #= IRAK-1 mRNA & ik , 5 JF B3 %, 9% 2 X 36 enzyme
linked immunosorbent assay, ELISA ) A&l f i M % & -1 (endothelin-1, ET-1) K-F, 4520 EMm f ik — 2 AL &
(nitric oxide, NO) K-F, A F 3Bk £ FHm54 (LVEF) | =R 247K -T2 K ifiik & B %5 47 1K ot
KR ik AL (B/A) \ ASEAREAMARZE (LVEDD) | £S5 N#EZ (LAD) AFREHRHK (LVMI) .
Pearson %4 #7 HFpEF % # 7% miR-146a #= IRAK-1 mRNA F A K-F 6948 K A miR-146a, IRAK-1 555 A R I 4%
O FFMATREIEARIAT R, ROC W& 547 f27% miR-146a #» IRAK-1 %} HFpEF #9#4 Biifi, &R 5tk
HFpEF 48 274 miR-146a (2.13+0.35 vs 1.05+0.21 ) &ikK-FI %, IRAK-1 mRNA (0.65+0.10 vs 1.03£0.12) FikKk
Tk, £FA % FE L (225209, 23.302, 3% P <0.05) ; HFpEF %% f & miR-146a 5 IRAK-1 mRNA K- 2
fita% (=-0.473, P<0.001 ), f274 miR-146a 5 ET-1, LVEDD, LAD, LVMI £ EA4% (=0.501, 0.556, 0.391, 0.601,
¥ P<0.001), 5&i%NO, LVEF, E/A £ fi#a% (1=-0.453, -0.623, -0.613, 3% P < 0.001) ; IRAK-1 mRNA 5
f2 7 ET-1, LVEDD, LAD, LVMI £ #i 48 % (r=-0.369, -0.478, -0.551, -0.457, 3 P < 0.001) , 5 & & NO,
LVEF, E/A 2 EA% (1=0.447, 0.605, 0.567, 3 P < 0.001) ., 2’4 miR-146a, IRAK-1 #¢-4-% ¥ HFpEF #) AUC %
%5 F miR-146a, IRAK-1 #4240 (Z=2.122, 2.067, P=0.033, 0.038) . %€ HFpEF %% f i miR-146a & ik K-
&, IRAK-1 Rk K-FBIK, HhE A Ehk, SEEMHX, TR HFpEF %8 5 R 46 69 3847,
FHEEIR): BRI R RO I U IMEREIR -146a; IR 1 SZIRHDCHENE 15 AN IRE; O
RESES: R541.6; R392.11 XEAARIRAD: A XEHS :1671-7414 (2023 ) 03-109-06
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Correlation Analysis of Serum miR-146a, IRAK-1 Expression Levels with
Vascular Endothelial Function and Ventricular Remodeling in Patients
with Ejection Fraction Preserved Heart Failure

BAO Qiu-hong, JIA Hai-yu, ZHANG Yong, CAO Zhong-zhao, LIU Yun ( Center for Geriatric Medicine, the
Affiliated Hospital of Inner Mongolia Medical University, Hohhot 010010, China )

Abstract: Objective To investigate the expression levels of serum microRNA (miR) -146a and interleukin-1 receptor-
associated kinase 1 (IRAK-1) in patients with heart failure with preserved ejection fraction (HFpEF) and their correlation with
vascular endothelial function and ventricular remodeling. Methods 93 HFpEF patients admitted to the Affiliated Hospital of
Inner Mongolia Medical University from June 2021 to March 2022 were selected as observation objects. A total of 90 healthy
people (with no history of cardiovascular disease) were selected as the control group. The data of patients were collected,
Quantitative Real-time PCR ( qRT-PCR ) was used to detect the expression of serum miR-146a and IRAK-1 mRNA, Enzyme
linked immunosorbent assay (ELISA ) was used to detect the level of serum endothelin-1 (ET-1), chemiluminescent
immunoassay methods were used to detect the level of serum nitric oxide(NO), echocardiography was used to examine left
ventricular ejection fraction (LVEF), the ratio of the maximum early diastolic flow velocity of the mitral valve E-peak to the

maximum late-diastolic flow velocity of the A-peak (E/A), the left ventricular end-diastolic diameter (LVEDD), left atrial
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diameter (LAD), and left ventricular mass index (LVMI). Pearson was used to analyze the correlation of serum miR-146a and
IRAK-1 mRNA expression levels in HFpEF patients and the correlation of miR-146a and IRAK-1 with vascular endothelial
function and ventricular remodeling-related indicators, ROC curve was used to analyze the diagnostic value of serum miR-146a
and IRAK-1 for HFpEF. Results Compared with the control group, the expression level of miR-146a (2.13 £ 0.35 vs
1.05 +0.21) in serum of HFpEF group was increased, and the expression level of IRAK-1 mRNA (0.65 +0.10 vs 1.03 £ 0.12)
was decreased, with statistical significance (#=25.209, 23.302, all P<0.05). Serum miR-146a and IRAK-1 levels in HFpEF
patients were negatively correlated (7=—0.473, P<0.001). Serum miR-146a was positively correlated with ET-1, LVEDD, LAD
and LVMI (r=0.501, 0.556, 0.391, 0.601, all P<0.001), negatively correlated with serum NO, LVEF and E/A (r=-0.453, —-0.623,
-0.613, all P<0.001), IRAK-1 mRNA was negatively correlated with serum ET-1, LVEDD, LAD and LVMI (=-0.369, —0.478,
-0.551, -0.457, all P<0.001), and positively correlated with serum NO, LVEF and E/A (r=0.447, 0.605, 0.567, all P < 0.001).
The AUC of serum miR-146a and IRAK-1 in the diagnosis of HFpEF was significantly higher than that of miR-146a and IRAK-1
alone (Z=2.122, 2.067, P=0.033, 0.038). Conclusion The expression level of serum miR-146a in HFpEF patients was increased,
and the expression level of IRAK-1 was decreased, and may become an indicator of diagnosis and disease evaluation of HFpEF.

Keywords: heart failure with preserved ejection fraction; microRNA-146a; interleukin-1 receptor-related kinase 1; vascular

endothelial function; ventricular remodeling

SR 1L 4 BOOR BA PR 0 1 % 3 (heart failure with
preserved ejection fraction, HFpEF ) LI #4F B & K
FEARE, SO EE SRR 60% A, £
BB E ARG, DisiEE 2, KRR 55T
T2 E R, HHNAITRCRA AL, e E s i &
R, HFpEF A 52 2%, WF58Ik A HFpEF &
B 5 0 ILER 44k Al A8 P B D e R i A 06 U2
f#%/IN RNA ('micro RNA, miR ) -146a ] i 1 3 7] £
PERIERNL . M EFEE O . OV . sl
FUE IR S50 L s h B S EAE R B A
7R, miR-146a 750> 77 52 9 K B0 WLZH 8L Rk
AT, HAEHIBLR AT e H a4 i i e UL
Jist 3- S8t / 45 1134 B(phosphatidylinositol 3-kinase/
protein kinase B, PI3K/AKT) {5 *Z i i, fEdk.0o L
AP T-A XY, A B8, HFpEF ¥ i
miR-146a &K AKCE I B A3 1 2K
X ¥ B 1 (interleukin-1 receptor-related kinase 1,
IRAK-1) J& miR-146a # 5E [A, & 5 4E I 4% A1 O
¥, IRAK-1 A 3 {5 #% A F - k B(Nuclear Factor-
kappaB, NF-k B) %, i5SRAERTEIL Y, A
fifF 58 ¥ & HFpEF & # 1Ml {5 miR-146a, IRAK-1 %
NS MAE NS DEEMM M, & HFpEF
WG RIZ TR B At L
1 #REFHE
11 AR ER AR CRERE AR ZE 52
HEME, PEFE 2021 4F 6 H ~ 2022 4F 3 H N5 IR
R B8 B2 B YSiA By 93 9] HEpEF H 2 R g2 wf
% (HFpEF 1) , Horp 5 57 4], ok 36 14,
Y 60~78 (69.30+£3.70) %, EEERIIT TSRS
f@REH (o0 I s ) 90 4k xf HR 4, Hoh B
PE 50 1], 2k 40 i, AF#% 60~80 (68.90 +4.23)
% ., HFpEF 4 5 %t M2 A% . PRI WO s . #

PRI« e iR B A SRR OB U 25 R G L
(1=0.681, ¥’=0.619, 1.705, 0.520, 0.085, ¥ P > 0.05 ).
PARRHE: OFFE CRELD S B2 WGy 718
2018) H* HFpEF 2WikrifE ©'5 @4 #E 60 % L) I
OIBEFEAR TR . HEBRARE: R M CMENS |
PRI . diAA MR . RS AL LR AL
PN ; QNG . IR R G SO TR
RollRro i, QM EFTFRASRE; @
GRS ; ORISR &
12 ELXMN AHNEER (ET-1) BB
R 2377 £ ( E-EL-H0064¢ ) K —4% LA (NO)
Mk & (fe2e k6, A013-1) (NZEdEhBEAEY
BHE AR F ) ;5 8 RNA it 5 (R1010) &
Maxima First Strand cDNA Synthesis Kit for RT-qPCR
(K1642) ( PEFNWE A W E R AR A ) ;
2 x SYBR Green PCR Mastermix ( SR1110) ( &35
YR AR ) ;5 miR-146a, TRAK-1 K U6,
B -actin 514 (J MBI AEMRHEABRAR ) 5 %
JtE i+ PCR {X ( Light Cycler 480 11, Fi %K) .
1.3 Bk
1.3.1 RT-qPCR Ul Ifil 7% miR-146a, IRAK-1 7KF-:
REEBH ABE 48h NG RZS AN KN 5 ml, X
MEZ N DR SERAS X H 2 I #R KL 5 mil, B0 )5
Wi, -80°CLRAT, KM TRzol 3k F2 UM &l
RNA, fifi /] Maxima First Strand cDNA Synthesis Kit
Wik A B cDNA, K F RT-qPCR EAG 1fiL 1 miR-
146a, IRAK-1 ik, # MR & Uil 51 T HAE
miR-146a L5917 %]: 5-GAGAACTGAATTCC
ATGG-3", TE5|¥75: 5-GAACATGTCTGCG
TATCTC-3’; U6 L5975 : 5°-GCTTCGGCAG
CACATATACTAAAAT-3, FiF5|#F51: 5°-CGCTT
CACGAATTTGCGTGTCAT-3’; IRAK-1 I3 | ¥1%
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5. 5-~GCACCCACAACTTCTCGGAG-3’, FiEsl
Y% 5°-CACCGTGTTCCTCATCACCG-3"; B -
actin I Ji 51 # J¥ 3. 5-GCTTCGGCAGCACAT
ATACT-3’, TFiEsI¥F4]: 5°-GCAGGGTCCGAG
GTATTC-3’ 43 LA U6, B -actin WINZ:, B2 24
114 miR-146a, IRAK-1 ZKFAIXT Rk

1.3.2  HAWGERMLEE . 0SS0 4 — ekt
ALFGAEWE L PRI . W s Ko s ek (i . b
PR¥% ), IMIE/KFE (TC, TG, HDL-C, LDL-C) K&
ML C R (CRP) | N S48 IKET A& (NT-
proBNP ) 7KF-, 7 0 3l B A 22 = 5 1l 43 2K
(LVEF) | R & 5K FL 1 5 R i i 3 )i E U
5 &7 ok s I K M A WA LUAE (B/A) | /&
D EEFIKRIINA (LVEDD ) | ZE0BrN42 (LAD)
AR R EFEEC (LVMI ) o >R ELISA #: K6 ifiy
5 ET-1 7K°F, A2 ROk ki 7 NO 7K F, H
PRFRAE T 4 FEI I UL 5 A 7 .

14 it F o THRRAT G IER M DL EL
+ bRifEZE (X =s) Fn, RAI SPSS 25.0 Geitobr,
P IA] LR ¢ k56, T8RRI [n (%) ]
Fn, KHFE KK, Pearson 434 HFpEF 4 Il
75 miR-146a, IRAK-1 7K-FAYAH &M & miR-146a,
IRAK-1 5.0 HH | LA N R DI REFE AR AR DG
ROC i £k 43 #7 IfiL & miR-146a, IRAK-1 %} HFpEF
HHZWHNE, LA P < 0.05 W2ERAH LG5 L.,
2 R
2.1 HFpEF %8 5 % B8 28 — f% FFF A o 7 36 AR b 4%
W2 1, 55X M4 4S, HFpEF 4H 174 CRP, NT-
proBNP Fl ET-1 7K 3 T+, NO 7K i 51,
EREGHEEL (B P <0.05) , MASKFHE
ZRTEGIFEL (¥ P>005) .
% 1 HFpEF A5 RAMFBFREIRLLE (x+5)

poplati| HFpEF 4
T ’ t P
A (1=90) (1=93) P
TC ( mmol/L) 426+0.53 431£062 0586  0.559

TG ( mmol/L ) 1.43£0.35 1.39+0.41 0.709  0.479
LDL-C (mmol/L)  2.45+0.64 2514052 0.697  0.487
HDL-C (mmol/L.)  1.54+0.39 148 +0.37 1068 0.237

CRP (mg/L) 3.34£0.85 8.73+251 19326 < 0.001

NT-proBNP (ng/L) 158342437 18437325238 63.064 < 0.001
ET-1 (pg/ml)
NO ( pmollL)

3421+£7.34 75311205 27755 < 0.001

4726 +10.53 23.15+£6.81 18451 < 0.001

22 HFpEF 45 sf A B o3 Bigtriti I
2. 5 XF M4 &, HFpEF 40 & # LVEDD,
LAD, LVMI & & F+ 5 (¥ P < 0.05) , LVEF J&

E/A BEEM, 2RA5#EX (P <0.05) .
Fz 2 HFpEF A5 BALEOShETEIRIEE (x£5)

-
LVEDD (mm) 4679678  5830+859  10.040 < 0.001
LAD (mm) 3559732 5036+642 14525 < 0.001
LVMI (g/m’)  103.49+2542 12546+2651 5719 < 0.001
LVEF (%) 63.23+561  5835+5.14  6.139 < 0.001
E/A 1.13£0.21 0.82£0.14  11.785 < 0.001

2.3 HFpEF 48 5 2+ #8 %0 fr 7% miR-146a, IRAK-1
K -F W& HFpEF 41 £ 3% Ifil 7 miR-146a 3 ik 7K
W T (213 £0.35 vs 1.05+£021) , LT
IRAK-1 mRNA 57K AR T X 20 (0.65 +0.10
vs 1.03£0.12) , ZFA LI L (125209,
23.302, ¥ P < 0.001) .
2.4 HFpEF %% fni# miR-146a 5 IRAK-1 mRNA &
BKFEgAR A AHMES TR N, HFpEF 844 10
7% miR-146a 5 IRAK-1 mRNA /K-S A5 (r=—
0.473, P < 0.001)
2.5 HFpEF &4 fni# miR-146a, IRAK-1 K-F 5.
EEMIEARG AN LR 3. MM IR,
HFpEF #.#4 [L% miR-146a 5 LVEDD, LAD, LVMI
HEIFAE(P <0.001 ), 5 LVEF, E/A 27k (P <
0.001) , IRAK-1 mRNA 5 LVEDD, LAD, LVMI
EHAMKE (P <0.001), 5 LVEF, E/A 2IEME (P
< 0.001) .

% 3 HFpEF BEIME miR-146a, IRAK-17kFS

IDEEHERIEXE

miR-146a IRAK-1
WiH
r P r P

LVEDD 0.556 < 0.001 -0.478 < 0.001

LAD 0.391 < 0.001 -0.551 < 0.001
LVMI 0.601 < 0.001 -0.457 < 0.001
LVEF -0.623 < 0.001 0.605 < 0.001

E/A -0.613 < 0.001 0.567 < 0.001

2.6 HFpEF % % fr 7% miR-146a, IRAK-1 K F 5
fE N R RIEAF G AL MM R,
HFpEF H% Il 7% miR-146a #3155 fL3E ET-1 /K52
EAEE (7.=0.501, P < 0.001) , 5 NO £ MAMH¥ (r=
-0.453, P < 0.001), IRAK-1 mRNA 5 [fi. i% ET-1
KA (1=-0.369, P < 0.001), 5 NO &
EAHYE (r=0.447, P < 0.001) ,

2.7 % miR-146a, IRAK-1 %+ HFpEF #% i 14
ULIE 1, miR-146a 2K HFpEF i<k Rl ( AUC)
47 0.816 (95%CI=0.752 ~ 0.869, P < 0.001), #XWr
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B4 1.66, HURBEFER 53510 74.19%, 86.67%;
IRAK-1 128 HFpEF 1) AUC 4 0.838( 95%CI1=0.788 ~
0.897, P < 0.001 ), #Wr{E A 0.85, UL FIRE R
BE43 R 83.87%, 74.44%; Ifil{E miR-146a, IRAK-1
Bt & 12 Wi HFpEF ) AUC & 0.901 (95%Cl=
0.848 ~ 0.940, P < 0.001) , %2 FE: 55 )%
A 82.80%, 85.56%, BEA LW AUC 3% & T
miR-146a, TRAK-1 il 2 Wi (Z=2.122, 2.067;

P=0.033, 0.038) .

ROC ik
10

3
QD

06
JUES 2
% miR-146a
—== |RAK-1
—
—nEy

mRE

04

02

1 - 55
& 1 Imi% miR-146a, IRAK-1 i2Bf HFpEF &Y
ROC HiZk4 7

3 iR

HFpEF FZRINOHUALE . DILEF4Efk . O
JIEET TSI RER S, H HIA) HFpEF 18t A 36 )T
TB, FH2K A3 MBS, NT-proBNP J& Hi.0
FYRLSI, AT Sy, (B —E R
RRPE, DR GRS SR o bR 4, FHF HFpEF
s

miRNAs 2 517 25005 i BLA: Bt /2, it
VAT . ik, TS AWSEE R, fEOh
Wy, O DR SO IR 1Y A K R
Wil B U, JEIRIE R, ZFF miRNA ()
S IR O T R R DI RE RO B R A O M
miR-146a J& T miRNAs () —Ff, 78 56k 50 ik 9 52
YA . O ULAE AR . A T T UL B S A 3Rk,
n] 3@ o Toll £E3Z4A 4 ( Toll-like receptor 4, TLR4 )
/NF-« B il i # m] Z AL, 2 507 RAE R
N, AT A K F B (transforming
growth factor- 8 1, TGF- B 1) F&ik iR I8 A4
55 s, miR-146a 7E 2 ME IR B KSR AAE (acute
coronary syndrome, ACS) 2 I Tk K- F+
wr, HS o s REAC Y, R R, fEoh
SV AR A R A, 0] miR-146a T 2035 0 77 4608
KO IE T BE A AL AEE 9 1Y TRAK-1 24
R F, J& Toll BESZ AR/ A & 1 324K (Toll-like

receptor/Interleukin 1 receptor, TLR/IL-1R) % JiE {5
S EEN T, 52 RERRA LY. AR
WhoE 45 4 W7, HFpEF 41 5834 1L 74 miR-146a # 1k
KB E TR, IRAK-1 £k K B8 A%, #2R
miR-146a, IRAK-1 5 HFpEF Y % £ 4 %, HFpEF
KIHLEI R 2%, ¥ ARG RAE . DLk . 4140
LRYedl . WLANMAE R A5 2 R 38 A: BRMLE . A DS
78, miR-146a 7] i i #8 ] IRAK-1 ] NF-« B
A AR, D SRAE R TR, R
OETRE U ABIFSE AL/ iR, miR-146a
5 IRAK-1 FEKF-E R, WIFES miR-146a 5
IRAK-1 (] S 5CF, HEN miR-146a i i 40
AR IRAK-1 ik, SEm LA RTgE, dEms
W HFpEF &4 K.

HFpEF {5 Bl 2 o 2 5 22 R 47 5k Dy Re B,
HFpEF 8 ORI L LERIE . 2205 K.
EPIKTIREAN 4, B/A WA EET KT AR S H 1) RS
bR, HFpEF .LUJREAR A S8, O R T RAER
Ve L 20 B R e R AR S i ILEE A, LVEDD,
LAD, LVMI Fl LVEF J&J B0 2 A A b 1
AN 5% & 7R, HFpEF 41 % LVEDD, LAD, LVMI
WBETHE, LVEF K E/A BERA%, S5PEHGE—3.
HFpEF % Il miR-146a 5 LVEDD, LAD, LVMI
BIFME, 5 LVEF, E/A 274156, IRAK-1 mRNA
5 LVEDD, LAD, LVMI £ fiti%, 5 LVEF, E/A
HIEM S, #2758 miR-146a, IRAK-1 A] A5 HFpEF
BEOIEMA S, K miR-146a, TRAK-1 7KF-X}
Al HFpEF & WA — s 55

HFPEF 835 A 7E N i DU ReBR A5, 148 1Y &7
SRINBEFR A N 2 T RE S RE , I A8 PN i i Ao
it ET-1, NO 2848 A F IR M5k 71, 4Eriin &
a2 U ARBFSE s, HFpEF 4HIE ET-1 /K- F-F+
&, NO ZKFERER, AHCHE ST 7R, miR-146a %
KE I BT-1 K 2RIEM K, 5 NO EHfHE,
IRAK-1 mRNA 5 (1% ET-1 K FE G, 5 NO
SEIEAASE, 475 miR-146a, IRAK-1 5 HFpEF 3
N R DhBEfOE 54, ET-1 B WS & vEr, &
W BN BN HE bR, NO S P TEPE A 47 3K A1,
Wz D Be & A AR, NO B /b, Wi -1
i A W s /AR DR SR, R I e e A
miR-146a, IRAK-17K~F-A] Bt HFpEF £ 19 4 K2
UrhekEfs. ROC &/t R, I miR-146a,
IRAK-1 I & 12 W HFpEF f AUC 4 0.901, i
JE FIVER 5B 43 90 K 82.80%, 85.56%, /K miR-
146a, IRAK-1 X} HFpEF A — 2, HIE
LW AUC B 5 T miR-146a, IRAK-1 Sl Hr,
$2/R miR-146a, TRAK-1 FIfER A2 W HFpEF AY45



LA 90 2 2 20 75

H38E 3 202345 A

J Mod Lab Med, Vol. 38, No. 3, May 2023 113

&Y, W4 HFpEF pi2Wiefit—E kS .

4% I fTik, HFpEF M I 7% miR-146a Fik7K

T, IRAK-1 FhKFREAR, 508 N B UIRE
LE TG, W REMCA HFpEF 1218 5 9 17 DAl
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BB TRA RIS o
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