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Abstract

Objective: To observe the serum neuronostatin level in patients with heart failure and its relation-
ship with the severity of heart failure, and to explore its clinical significance. Methods: 62 patients
with heart failure with reduced ejection fraction were selected as the experimental group, and 72
patients with non-heart failure during the same period were selected as the control group. The level
of neuronostatin in serum was determined by enzyme-linked immunosorbent assay (ELISA). Results:
The level of neuronostatin in the serum of the heart failure group was significantly higher than that
of the non-heart failure group, and the difference was statistically significant (p < 0.05); the level of
neuronostatin in cardiac function grade III was significantly higher than that in grade II, and the lev-
el of neuronostatin grade IV in cardiac function was significantly higher than that in grade II, and the
differences were statistically significant (p < 0.05); Spearman correlation analysis showed that the
level of NST in the heart failure group was positively correlated with different cardiac function clas-
sifications (r = 0.649, p < 0.05); ROC curve was used, and the AUC of neuronostatin for diagnosing
heart failure is 0.944. Conclusion: The increased level of NST in serum may be related to the occur-
rence and development of heart failure, and is positively related to the grade of heart function.
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1. B

M0 Sy R 2 2 A IER I AR AR L, DR B DR ThAE B3 TR, Z300E 1 B2 i Mo
AR, WRITHERE K, TS ZE[1]. 2008 4 Samon &5 N FE T HE L ORSF 17 51 LA K AT e B )7 sUdb AT 2E 5 0y
e, EAKMERIEEOR N 75— 20500, FEMRE BRI R i ai 2] 7 AR 2
JIK, HX44°A4 neuronostatin, FZIPEEMHEAEKINE, fHIFK NST [2]. NST 1 C Jig £ HEAT i BE I e AL ) 26
PERR, SAEKMEAIMRGEMAF; NST WEMAR. OUMZEHL P ZRE, BRHLHFE—HERFE
T4 Rl —RTRE A TR, —HEARALNR W ERELEAFN: NST fEMNEFRE, EKH
RAE T EMN TS, Fon ZEFAERRRNTERER]. ARKMERAESMELIEYE, S22 ML, NST
REREHNHILCo YR 4, B = 3O BE W 4E LS A —FERI[3]. 2 TN S50l SE NST Refs .0 L4
e, (L H R P R TG0 J0 5 B I NST ACEIIRFT, Rk, AWFRr B RV IR RO
vy B LIS o NST 7K R IR R &, RS F,

2. RS
2.1. —RESER

BB 2019 4 1 H~2019 48 12 HAETE 8 i 37 B Be AR BedSeia (R Be i -0 70 3 s J 3, R HCH: rp g
DREEARI 62 BITEN LR, IFEREUF ARG 5 72 GO IRA . INIRE: 1) D IIE AR 12
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Wiz (2018 LIS WibRHERIAITHE R ) [4]: 100 DR 7 AR 55 [F 41 20 JJH0 2% 22 (NYHA)
DIENRTTR, 50N I~V G 2) ik 40~90 %5 HEBRARIE: 15 20ME M S AH 5 95 B o 4 425 1 2%
SCOUVE NG SARALSUR . RGEATERIE . SRR . BRI SE LA R A IR S e 4
W7 WERBERIER . ). B RE . ms sy BEIRI Sy Te oo SRR A s 55— R BT R
FARAE G, ARETHE BMI, HohE . BT e O i WO ARYE S iU . BB PR e O 112
WrAR T TR R FIE K . ATT R e B R Rttt . i BE R F I RES.

22. ARFZE

T BEEANR G 24 h WREE 2 S IEE K. — & s 0. BB IE, fRAFE-80CIK
FAH E 2T NST Ml 55— ik B B 5250 % 47 25 I IfiL B (fasting blood glucose, FBG) — Mt H M
(triacylglycerol, TG)~ & JH[# f(total cholesterol, TC)+ &% & 5 & 1 (low-density lipoprotein, LDL). & % &
JIE 2 M (high density lipoprotein, HDL)AI N 2 S i F4M Bk 57 /4 (N T-proBNP) (I & o 7E AT Bt 24 KA W 44 A5
L5 SEES 1) O IR P ST O IR (L 2 R A A A, I B e & A I 43 £ (left ventricular ejection fraction,
LVEF). I3 NST & K FH . S B BHASE (ELISA):, R G (F 5 : IM-0890H1) I H YL.75 i
EVREARAR], SR E s ic MUt 4.

2.3. GiitAE

FEAAHE TP IS AT R SR B BN E RO, R BSIAEA ¢ RSk T geit i 3F
TEAS AT R SR 1 AR B A AL EORTDY 2 (6 3037, R FH AR SZ A 4R Wilcoxon U £ 5% - NST I NT-proBNP
FEAEL O KV LR FH 7 2250 8, I B4R H Bonferroni #6745 . NST 1 NT-proBNP #8ArF1 AL
bRt K spearman AHICHEIT /AT, O IEHF NST Fl NT-proBNP #8455 0035 ™ B 87 R A
spearman FH I< 73t o O HH R AEIG R 2= 70 A R FH — 70 KR Z AR logistic [543 4o Kl ROC #4248 5T NST
1 NT-proBNP 5 bR AT B G500 22 BTN, AUC J2 e 95%CT AR & br Tl o3 3501, 208 4840 =
REE + FERE — 1, EHLAEREE AP RIE) NST Ml NT-proBNP 1E 9 #IW . & AR H
Excel2010, #5041 H SPSS22.0 #JLL p < 0.05 AZEFH Gt 8 Lo

3. 5%
3.1. DRESIELREA—REBER

Oy BB 5RO 3 B A ELAE M 51 . BMIL HR. Y& 45 £ . LVEF. TC. FBG. HbA1C. NT-proBNP.
NST. WRMH S BE IR L et o 50 22 e Giih 58 U(p < 0.05). WL 1.

Table 1. Comparison of general data of heart failure group and non-heart failure group
= L ORASEOFREA—MRERLER

T H OIEH M = 62) AL (n =72) /) P
W (CE) 73.306 + 14.388 70.639 + 8.943 1.265 0.209
Sex (F/M) 25/37 42/30 4323 <0.001
BMI (kg/m?) 24325 +3.564 25.9965 + 2.700 -3.082 0.003
HR(K/5}) 76.435 + 15351 67.806 + 9.606 3.828 <0.001
W45 s (mmHg) 127.758 +20.025 135.417 + 17.100 -2.388 0.018
FF9K ) (mmHg) 74.113 + 14.859 72.806 +9.619 0.594 0.554
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Continued
LVEF (%) 28.548 +4.9012 59.125 +2.716 —43.684 <0.001
LDL (mmol/L) 2279 +0.737 2.500 +0.7291 -1.738 0.085
TC (mmol/L) 3.825+ 1.046 4320+ 1.0774 -2.687 0.008
HDL (mmol/L) 1.187 +0.662 1.206 + 0.299 -0.202 0.841
FBG (mmol/L) 6.451 £2.214 5.441+0.935 3.345 0.001
HbAILC (%) 6.453 + 1.445 6.026 + 0.889 2.022 0.046
NT-proBNP (mmol/L) ~ 4272.010 (1651.908~8164.748)  117.670 (55.215~318.373) -9.474 <0.001
NST (pg/ml) 18.160 (12.293~25.058) 6.447 (5.273~8.783) —8.840 <0.001
W 5 (/75) 27/35 20/52 4.123 0.045
e I 5 (/) 43/19 51/21 0.018 0.893
Bl PRI SR (2 /) 27/35 18/54 5/139 0.023
TE VP B (R /T) 43/19 36/36 5.157 0.023

3.2. NST #1 NT-proBNP ZEREILRA K EH

0 IEH 5 OIS NST. NT-proBNP A%, ZFARITFE X(p <0.01). CIEHFLINEE
11 2% OUIRE T 20, 0IIRe IV HH NST B8 ERE N, ZRA %0 E X(p <0.05), W& 2.

Table 2. Comparison of NST and NT-proBNP levels in different heart failure groups
% 2. NST #1 NT-proBNP FER G/ LFR4R 7k FELER

E[ WS =34 O I)RE I 2 Lo IRE T 2% L IIRE IV 2% F p
6.45 12.42% 41835 01,32
NST (5.27~8.78) (11.75~12.99) (16.17~23.60) (17.43~26.67) 100815 <0.001
* * *
NT-proBNP 117.67 1406.65 2889.24 5818.16 04408 <0001

(55.21~318.37) (1140.10~12991.51) (2185.35~3889.82) (226.05~8970.29)

VE: NST: *FIdEOF4AME, P<0.001. “OIRE 25 0 ZAHLE P<0.05, “OIifg IV 205 I ZAHEL, P <0.05.

3.3. Spearman X 34T

O A FEFEE A NT-proBNP AH5(p < 0.05), #H¢ R R = 0.658. /AL A O FEFEFE AN NST A%
(p<0.05), HXFRHR=0.649. W% 3.

Table 3. Spearman correlation analysis of central failure degree and NT-proBNP, NST in heart failure group
= 3. ILRAFLFEIZEF NT-proBNP. NST B9 Spearman #8% 5347

r p
NT-proBNP 0.658 0.004
NST 0.649 0.021

3.4. NT-proBNP 1 NST 5&45#RH Spearman <57 #7

O F7 500 B3 3% NST BI7/KF5 LVEF £ 7K (r=—-0.767, p <0.001). 5 TG 2 fAHK(r = -0.307,
p<0.001). 5 NT-proBNP £ IEAHK(r = 0.694, p < 0.001). 5 HbAIC 2 IEAK (@ =0.179, p=0.039). 54E
W 2 IEA % (r=0.320, p <0.001). W% 4.
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Table 4. Spearman correlation analysis of NT-proBNP and NST with each index
%< 4. NT-proBNP #1 NST 5 & #5¥5HJ spearman #8737

NT-proBNP NST

r p r P
e 0.363 <0.001 0.320 <0.001
BMI -0.242 0.005 -0.157 0.070
HR 0.315 <0.001 0.193 0.025
Wi & -0.182 0.035 —0.134 0.124
#ikHE 0.031 0.721 -0.048 0.584
LVEF —0.794 <0.001 -0.767 <0.001
LDL -0.203 0.018 -0.060 0.487
TC -0.221 0.010 -0.085 0.327
TG -0.298 0.001 -0.307 <0.001
HDL —0.180 0.037 -0.116 0.183
FBG 0.061 0.487 0.114 0.188
HbAIC 0.179 0.039 0.179 0.039
NT-proBNP 0.694 <0.001

3.5. ILREBXBKREZEM Logistic BlY34534T

O F7 55 B MLIE 1 NT-proBNP (p = 0.021, OR = 1.006). NST (p = 0.026, OR = 2.216) 2 Lo HE /I G
A&, W% s,

Table 5. Logistic regression analysis of risk factors related to heart failure

= 5. ILEAXEREZRR Logistic B354

B S.E wald OR LL UL P
NT-proBNP 0.006 0.002 5.339 1.006 1.001 1.010 0.021
NST 0.796 0.358 4.946 2.216 1.099 4.469 0.026
g —0.301 0.183 2.710 0.740 0.517 1.059 0.100
BMI —0.407 0.355 1.315 0.666 0.332 1.335 0.251
TC —2.696 1.879 2.059 0.067 0.002 2.681 0.151
e 4 s —0.103 0.076 1.865 0.902 0.777 1.046 0.172
FBG 1.722 1.279 1.813 5.595 0.456 68.586 0.178
HbAIC 1.885 1.230 2.351 6.588 0.592 73.344 0.125
S L9 52 -1.236 2.379 0.270 0.291 0.003 30.797 0.603

3.6. NST. NT-proBNP, AR —HE&SHLHRBMNE

KH ROC 1%k, R4 NST. NT-proBNP. DK —FEKG12Wii 0 /)% ROC M4k, il 1. 0
FHEH MIES NST. NT-proBNP. PAK —FE4S AUC KT 0.7, NST LL 9.872 pg/ml 15 Ml Fift, A%
UF RBUSEFIRE T . W% 6.
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Figure 1. ROC curve of NST, NT-proBNP, and their combined diagnosis of
heart failure

B 1. NST. NT-proBNP UK —&F&i28mn1 HFiB ROC phik

3.7.ROC W& TER, RBE, HRE

O EE B A NST. NT-proBNP. LA —F B A AUC KT 0.7, HREZHKE, NST LA 9.872
pg/ml TENIGFE, BABRGRBIEMEFE. IL#E 6.

Table 6. Area under ROC curve, sensitivity, specificity

%< 6. ROC BHZx THH, RBE, HRE

AUC (95% CI) REE ek Cutoff 1§
NST (pg/ml) 0.944 (0.903~0.984) 0.952 0.917 9.872
NT-proBNP (mmolL) 0.976 (0.956~0.995) 0.952 0.903 849.665
A 0.986 (0.972~0.999) 0.935 0.958

4. i1ig

O I FE VAL A 2 PO ML R 2R IR IR SR G AE, BB I RO BRI . FOR TN A
SEATEE . NST REPEAKA O ZRFIK B ARIE(LVDP), PR/ 5 P R ARIE 2 (dP/dy), B0, FRKOL
21 i Ve (] 4 Rk R 2 Y 4 R % R R K B R, A 2 R T U {447 A TR IS 1] (TPS) R 90% P 4E K I (1]
(TR90) [5], NST &F|HE [T A F/E0 INK ARG HEALSIH0E]LO AR 4 Th g, XAl Ree =& O lE B
JELSZ AN [F) 3 AT o FRATTAT DAAS HE NST AT DL S 00 T A S PR S B o 7 B4 FE ALK R0 IE AR B 72 1
JEAR O LT HH R S8, BAE T NST Syt X 20 (L VIR 6 M RE TS A B 5 mi[6]. B2, BRATRI
A B PR 22 R KA 2R AT B 350855 ET-1 15 5 10 70 S A OB, [RIIE I 6 I — 3 kA I FH 4 2 3 1 9 ET-1
BT 31 p38MAPK BEIRIL[6]. EARNLEIEATE A HE, (H A 0o PR 22 AT BB -5 L 22 5% 44 P phy 455 - o 11 e e
GR[7]. HUERW, WM Ca® A KL SELO LSS J1FEK[8] [9]. LM AERKMEIRITE,
RINR AL R Ca® KEERAS 2 38 i, 3X AT B ML R Ca®* 5 AL T S B4 Ca> R R
BEAR[9], LAREREE T WLLLXt Ca” BSUEMEAT 55101, WX SEFERESZIGIRA TR LA Y, NST ] C L4 A
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W R IHLEIANTE , E R DAIESE NST A DA S0 0 I B4R 57 W4 S

ASIGHE R, ME NST /K5 L% NT-proBNP R IEAZE, 54 5§45 B(LVEF) £ fif 5%,

O )32 B E AN FELOL I RE S 5 NST AKPAFAEA A, BEAE QIR H3EIN, ML NST AK-Fi&#i =,
P27 NST @ik 8O vy B R I CE . TE %% . A SPSS.22 #fhidk4T ROC &k i, Z5R %
7 NST A RIE KPR FHE A 9.78 pg/ml, RESE 95.2%, FrRtE 91.7%, AUC N 0.944,

LR LA, sk NST 7P BBl 0 7738 355 (1912 Wy UL KR I D RE 20 G0H 8 A — 5 Sl B PR AN (8

NST " /EJ9 NT-proBNP 455 (1 H Z 478 T B, ATE IO B IO 1 SE5m IO FR Y, 8tk ) 5238 i
FIE TG IRME 2 GRS % . 5 BT TR A LR AT PR E A AR T NST 5.0 3235 AR SCHIT 5 Ll

Bb,

A REEAH R — DY KRR R FHATIRAT I -
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