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W OE.BH RiThhRAgmipt kBT 23(FGF23) A% G % LBiLd 1 (HDACD) 35 R B8 8 1
(SPHKD) 5 ZF# K 2 Lk (DCM)-w A 3B (HE) & F o U R 2 EME X Z, Fik &I 2020
£ 8 A FE 2023 %8 Azl y 114 41 2% DCM-HF & A AA RBE ALY CIERHE S ALY B A
Mz Mz NEA, 5HABRE R 114 64 R ZAE A x4, KR B IR S 9% & WX 36 A4 ) BF A #F
%3t % f ik FGF23 ,HDAC1,SPHKI1 K F, %A Pearson #8 % & # % 4 DCM-HF & % & /& FGF23,HDAC1,
SPHK1 KF 5w 5 EMIgAraota AR, RA SR E THEHE(ROC) ¥ £ 54 FGF23, HDAC] .SPHK1 * %
£ DCM-HF 3% & A4LsT b A3 R % (LGE) A A S LA %40 LGE(H) M ML, R AR uhiF
FGF23.HDACL.SPHK1 K- F¥ M EZ & TARBA, ZFH AR FEL(P<<0.05, MAA.NAHMF
FGF23 . HDACI.SPHK1 K -F34 & F 1 %48, VA A hF FGF23.HDAC1 ,SPHK1 K3 & FM &4, £ 53
HHEHFELMP<0.05), MAA NAALSEAREAHAZLVDD) A< FAZLAD) A S TR Z
(RVD)¥H XTI AA, NA4E LVDD.LAD.RVD 3 X T A4, ZF ¥ A%FFENLP<0.05);Iwwm, N
Bk EHF oy H(LVEF) £ EaM%EaELVFH DTN %A, NAA LVEF.LVFS %/ FN &4, £
FHH %t 3 F& L (P<0.05), Pearson 48 % 5 #7 % £ 8 &, % % DCM-HF % # & % FGF23, HDACI,
SPHKI1 &% LVEF.LVFS # 2 i 48 % (P<(0.05),%5 LVDD,LAD.RVD ¥ £48 % (P >0.05), ROC
KoM R R T, o FGF23, HDACI,SPHKI1 3 B 4-Fm % 4 DCM-HF & &% & £ LGE(+)#) ¥ & T @4
(AUC)# 0.945, X T 3 R £ Fam 69 AUC(0. 752.0. 869.0. 806) , £ F 3 A 43t F & X (Z=3.911.,2. 741,
3.645,P=0.001,0.006, 0.001), &t #4% DCM-HF & # & FGF23,.HDAC1,SPHKI1 K3 25,
5w EFMAE L3 RBEAS R F DCM-HF &% LGE(+) LA £ Z 6 Fam M 14 .
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Abstract : Objective To investigate the relationship between serum fibroblast growth factor 23 (FGF23),
histone deacetylase 1 (HDAC1), sphingosine kinase 1 (SPHK1) and myocardial fibrosis and ventricular re-
modeling in elderly patients with dilated cardiomyopathy (DCM) and heart failure (HF). Methods A total of
114 elderly patients with DCM HF admitted to this hospital from August 2020 to August 2023 were selected
as the study group. According to the New York Heart Association cardiac function classification, they were di-
vided into grade Il group,grade [l group,and grade IV group. In addition,114 healthy subjects were selected

as the control group. Enzyme-linked immunosorbent assay was used to detect the serum levels of FGF23,
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HDACI and SPHKI1 in all subjects. Pearson correlation analysis was used to analyze the correlation between
serum FGF23,HDAC1,SPHKI1 levels and ventricular remodeling indexes in elderly patients with DCM-HF.
Receiver operating characteristic (ROC) curve was used to analyze the predictive value of FGF23, HDACI and
SPHKI1 for gadolinium contrast agent delayed enhancement (LGE) in elderly patients with DCM-HF for myo-
cardial fibrosis LGE (+). Results The serum levels of FGF23, HDAC1,and SPHKI1 in the study group were
significantly higher than those in the control group,and the differences were statistically significant (P <<
0.05). The levels of serum FGF23, HDAC1,and SPHKI1 in grade [ group and grade IV group were higher
than those in grade [l group.,and the levels of serum FGF23,HDACI,and SPHKI1 in grade IV group were
higher than those in grade [[[ group,and the differences were statistically significant (P<C0. 05). Left ventric-
ular end-diastolic diameter (LVDD), left atrial diameter (ILAD) and right ventricular diameter (RVD) in
grade [l group and grade IV group were higher than those in grade Il group,and LVDD,LAD,and RVD in
grade [V group were higher than those in grade [l group,and the differences were statistically significant
(P<C0.05). The left ventricular ejection fraction (LVEF) and left ventricular fractional shortening (LVFS) in
grade [l group and grade IV group were lower than those in grade [l group.and the LVEF and LVFS in grade
IV group were lower than those in grade [l group,and the differences were statistically significant (P <C
0. 05). Pearson correlation analysis showed that serum FGF23, HDAC1 and SPHKI1 levels were negatively
correlated with LVEF and LVFS (P <C0.05),and there was no correlation with LVDD, LAD, RVD (P <<
0.05) in elderly patients with DCM-HF., ROC curve analysis showed that the area under the curve (AUC) of
the combination of serum FGF23,HDACI1,and SPHKI in predicting LGE(+) in elderly patients with DCM-
HF was 0. 945, which was greater than the AUC of FGF23,HDACI,and SPhK1 alone (0. 752,0. 869,0. 806) ,
and the differences were statistically significant (Z=3.911,2. 741,3. 645, P =0. 001,0. 006,0. 001). Conclu-
sion Serum levels of FGF23, HDAC1 and SPHKI1 are significantly increased in elderly patients with DCM-
HF,which are related to ventricular remodeling. The combined detection of the three markers has a higher
predictive value for LGE(+) in elderly patients with DCM-HF.
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Y HTE FH TR Wl R O 3R 2R 2 W IR T 5 (3) I
Fz 52 3k 0 I TF- AR B0 IR B R B ARIR YT s (O BB A
SERUAH R . BEsR Al b B 63 i, £ 51 Bl AE R
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REAF 90 114 4] DCM-HF H % 4r K 11 2L 41 (37
B I g (45 B IV g4l (32 ) . 5 1k B IR] 9 A%
B 114 {51 £ BRE R K 35 7E b b B AL, X B4 B 61
B, Zc 53 Bl s W 65~82 % ¥ (72.7245.23) %,
JIT A WE 5 X G S 58 T 340 1% ) 3 0 2 B M W) 2 F
ABIE G 2 AR Bt R 24 A0 B 23 By 4 o A AL UE (2020-Y-
016),

1.2 Jik

1.2.1 IMiERARE REMTHABS 2 KX
HEZH MR XY R R A B # K I 5 mL, L 3 000 r/min
B0 10 min 5% T —80 CUKA AR .

1.2.2 ¥ FGF23,HDACL,SPHK1 /KM X
TS 928 W P 36 CELISAD K6 90 iy A BIF 5% %o 42 1L 175
FGF23 .HDACI1,SPHK1 7K ¥, FGF23 ELISA il &
W A 3BT LR 5 AT BR A Al 5245 ab267652)
HDAC1 ELISA i I & W [ P 3 R B2 Ik A
MR/ &), 1845 . E0883h; SPHK1 ELISA it 7 & [ &
DU R A= 7 3R A IR 24 A, 48 5. SEE698Hu., & H
Thermo Fisher B§EFR{CAEI 450 nm &b 5 W 6 B {H . I
W 22 6By A v i 284 5 i 7 FGF23. HDACT,
SPHKI1 7k,

1.2.3 DALY PFAL Je oy 2l WFRAH T ABESE 2
KEAF 0 E MRI K 4 (Siemens 3. 0T MR) , ¥4 0
JULET 4 AR B2, DASE IR 1 5 AR b 7 090 LT 4 1k IX
BOR/INME R PPAS HE A5, A B O LA U8 55 =& 0
AT 1 6 b 2 R A ELXT L 7 28 3R 1 5% (LGED
DN 4Efh , 0 A LGE () 4 AR AE 0L
AL WA LGE(—) 4,

1.2.4 DEEMHEEEN FARS 2 RRHAEA
22355 R 7 0 B TSRS 0 BAF 5 20 22 0 = AT K OR N
#(LVDD) 220 B N A2 (LAD) (A7 & N AR (RVD) |
G EU(LVER) 220 2= M il 45 58 R (LVFES) .
1.3 Siibephb3 SR SPSS27. 0 48 i 4k F 3k 17 %1
oAb B, FFEIESA ANt RERLU 2 £ &
7N 2 2] AR IS AR A ¢ K g, 2 ) R
MU R 7 220, Z 4118 P L3R FH SNK-g K 56
THECFORE DL Bl B A R R R AR L BCR X K

5. RH Pearson #H3¢ 40 #7 & 4F DCM-HF & 4 Il 15
FGF23 . HDACL,SPHKI1 7K “F 5 0> 25 5 ¥4 48 B (1) H
Xtk RHAZIRAE TAERE(ROC) L4 Hr FGF23 .,
HDACI1.SPHK1 X # 4 DCM-HF &3 % £ LGE
(O MAME ., U P<<0.05 HESAG I FE X,
2 #® R
2.1 FFEA R B AL % FGF23 . HDACL,SPHK1
KA BFIE 4 I3 FGF23, HDACL, SPHK1 /K
SEHIR R TR, Z R A G EE L (P <
0.05), W1,
2.2 %A Myd.NHAME FGF23, HDACL
SPHK1 K F e I Z&dl. V24l g FGF23,
HDACI.SPHK1 KF-# @ T 11 4, IV 24 i i
FGF23 .HDAC1 ,SPHK1 /K¥E¥ @ F I %4l 2571
HE it E L (P<<0.05), WE2,
2.3 &4l M4 NaAao=Emmigesi
e, V44l LVDD, LAD, RVD ¥ K F I 4.
LVEF.LVES /N F I 21, IV 4441 LVDD, LAD,
RVD ¥R T 1 %4, LVEF,LVFS ¥/NF [ 940 . 2%
SR G E L (P<<0.05), WL 3.

*x1 MR AMXMEBAME FGF23, HDACI ,SPHK1

KL (x+5,ng/mL)

21 531 n FGF23 HDACI SPHK]1
Wrst4l 114 35.66+7.35 10. 63+1. 90 14.94+2.74
SHE 114 28.16+4.21 7.98+1.27 11.5241.48
¢ 9.453 12. 392 11.768
P 0. 001 <<0. 001 <<0. 001

w2 NZkA. MFKAE.N KA MiF FGF23 . HDAC1 SPHK1
IKFELL B (> +5,ng/mL)

20 51 n FGF23 HDAC1 SPHK1
Mg 37 29.62+4.93 9.14+1.38 12.6441.98
KA 45  35.45+5.28" 10.65+1.41" 15.15+2. 04"
Vg 32 42.97+5.52°7 12.31+1.56"7 17.31+2.16" 7
F 55.783 41. 354 44,678

P <<0. 001 <<0. 001 <0. 001

W5 T RA R, P<0.05; 5 %A LK, P<<0.05,

*®3 IHA MKEA.NRALCEEMIERIER (2 L=5)

20 51 n LVDD(mm) LAD(mm) RVD(mm) LVEF(%) LVFS(%)

I %4l 37 62.84+3.46 41.2543.17 19.88+2.21 41.2546.27 22,6942, 82

I 2 48 45 65.6343.85" 43.3443.28" 21.4542.58" 36,8445, 24" 20.4742.40"
Vg 32 68.8744.23" 7 46.2843.49" 7 23.674+3.01"7 30.1344.88" 7 17.68+2.25" 7
F 21.143 19. 942 18. 321 35. 282 34,231

P <20. 001 <20. 001 <20. 001 <20. 001 <20. 001

H G TR, " P<<0.05; 5 M4 i, 7 P<<0.05,
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2.4 &4 DCM-HF {3 i FGF23, HDACI,
SPHKI1 /K- 5.0 % EAGFE bR 9 AH & Pearson #H
KM 4E B B s, Z4E DCM-HF #8341l i FGF23,
HDAC1,SPHK1 /K ¥ 5 LVEF,LVFS £ fi # %
(P<C0.05),5 LVDD,LAD.RVD ¥ JGHH X1 (P >
0.05), W4,

HDAC1.SPHK1 KV R L %R L LGE(+)H 4l
3% FGF23 . HDAC1.,SPHK1 /K F % 8] % & T LGE
(A, ZFHHEG 2 X (P<<0.05 ; LGE(+) 4l
L LGE (=) M50 A 88 R 5T 5 4 55 A W s | 3
Bl A DRSS (B T 2451 0 LA, 22 3 e ge it
X (P>0.05), WS,

2.5 LGE(+) 4 Ml LGE (—) 4 1L ¥ FGF23,
F 4 4 DCM-HF £& Mm% FGF23,HDACL.SPHK1 k E 5 EEMERHE XK
FGF23 HDAC1 SPHK1
fehw
r P r P r P
LVDD 0. 049 0. 601 0.135 0.552 0.161 0. 486
LAD 0.015 0.873 0.081 0.393 0.097 0. 306
RVD 0.025 0.788 0.041 0.673 0.138 0. 344
LVEF —0. 467 <20. 001 —0.406 <20. 001 —0.419 <20. 001
LVES —0.439 <20. 001 —0. 345 <20.001 —0. 380 <20. 001
x5 LGE(+)4E# LGE(— )& Mm% FGF23 . HDACI . SPHK1 /K E R ELZF R LB (%) 5]
P33 AR TR 1 45 4 SRR
21 71 n , ] AR -
% i@ ) (kg/m™) 7o IR BE R TR B I
LGE(+) 4 73 39(53.42) 34(46.58) 72.26+5.55 23.20+2.41 32(43.84) 38(52.05) 22(30.14) 24(32. 88)
LGE(—) 4l 41 24(58.54) 17(41. 46) 73.10£4.75 23.46+2.45 16(39.02) 19(46. 34) 10(24. 39) 13(31.71)
X/t 0.278 —0.813 —0.550 0. 249 0.343 0.429 0.016
P 0.598 0.418 0. 547 0.618 0.558 0.512 0. 898
WEAE 21 0
a5 ., 5 Ppr— FGF23 HDACI SPHK]1
A ) F 5 7 (ng/mL) (ng/mL) (ng/mL)
A Al AT 60 51
LGE(+) 4 73 37(50. 68) 19(26.03) 37(50. 68) 22(30.14) 38.5946.59 11.424+1.69 16.114+2.34
LGE(—) 4l 41 20(48.78) 13(31.71) 23(56.10) 11(26. 83) 31.4545.56 9.22+1.36 12.87+2.09
X%/ 0.038 0.420 0. 309 0. 140 6. 687 7.129 7.362
P 0. 845 0.517 0.579 0.709 <20. 001 <20.001 <20. 001
2.6 L% FGF23, HDAC1,SPHKI1 %f % 4 DCM-  FGF23,HDACL,SPHKI1 3 35t 4 i il % 4 DCM-

HF #£% % 4= LGE (+) 1% 7 il #y {8

LI # 4 DCM-

HF B # &4 LGE(+)mh & Fm A (AUC) K

HF i &% &2 % K £ LGE (+) fE N IR & 4 & [LGE
(+)=1, LGE(—)=0], Ll FGF23 ,HDAC1,SPHK1
P8 b K 3 A5 B 3F 47 ROC il £k 43 Br. 45 R B R,

0.945, K F 3 Tl B0 Wi A9 AUC (0. 752, 0. 869,
0.806), Z R HHFEIT B X (Z=3.911,2. 741,
3.645,P=0.001.0.006.,0.001), WFE6.K 1,

x6 % FGF23 HDAC1,SPHKI1 &% DCM-HF &#& % 4 LGE(+ ) B fa &
Ei=E7N T A A T AUC95%CID) REE Y FERIED RS ER P
FGF23 31.62 ng/mL 0.752(0.662~0. 828) 79.45 70.73 0.502 <0. 05
HDAC1 10. 60 ng/mL 0.869(0.793~0.925) 78.08 87. 80 0.659 <20.05
SPHK1 13. 93 ng/mL 0.806(0.722~0. 874) 90. 41 58. 54 0. 490 <20. 05
3 Tk & — 0.945(0. 886~0.979) 91.78 87. 80 0.796 <0. 05

T — FoR T .
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DCM # Je Z Rl ist 4% 1 Fn A 352 4% M IR, e
o SR 1 ] B T S | WA A N T o I
WK 45 Ty B B A Rk I R 2% B AT BB AN TG E AR 2 HE
AR BORTE AE PE R L S R
I, F# 5 &4 DCM-HF B &5 H L Wir &y H
AEEREL,

FGF23 fE 8 —F 2300 . 2 5 0/ 5 B f 4 A
# DR, vl ok 2 FALE R 0 R4, FGF23
A A I - I A ke 3T A ) R A 22 Y i
T A6 B8 1 ORG A5 1 5 B — 2D RO = A, 3
DIfEEAN . RGN s R0 B HF BE
Mg FGF23 KF-F+ &, al 4E g i 18 & Bs /3T Ah 4
b SETRAEVC BRI R S HE B &AL s A
5 FGF23 KT+ @A 56, al HF #0002 5 A
KB, I3 FGF23 J2& P Al O I 5 XU B 5 7 4
FGF23 i i #0% Shh {753 B A 5.0 JL WL 2T 4 240 i
184 58 A0 43 Ak Ry L B £ 40 . A AR a2E 0 OE AT 4
B AT LS R oK L BF ST AL I T FGE23 /K- BA
W TR R4, BEE NYHA O3 fE o g8, % 4
DCM-HF # # Il % FGF23 KW & F &, H 5
LVEF.LVES ¥ 2 f MK, MIt#E/R FGF23 Al figfE
ZAE DCM-HF & 15 & b & ¥ & 2 AE .
DCM-HF & FGF23 /K- T i ] fig i i fie #.0 JJL 4
JILRE K o A2 3 9% SE A 5 R T3 B 14 n 480 £ IO 98 R I,
O A A R,

HDACI 1 2y 2& W35t 4% 18 45 1) O 5t 1l , 3 2o 410 7]
HE A ST, T4 — R 550 WE K 45 410 ¢
AL 33k, N TT 2 5 DCM i1 3 1 #27, OUY-
ANG %5 e W1, L85 R 0 DL /0N B 72 4
WS T 10 I B 2F 4 40 A b & 0 310 HDACT /K F T
= HDACT 38 i 4 8 & 2 e il 3 8 8 kB &
FI-7 %% 56, £2 2 B 5RO 0 L 0 AL ZF 4k 4k, LIN
S gy R WA R AR 0 T M HDACT B9 Rk ok

O JUE 3G 2T 24 40 B 11 358 58 RN AT RS . A 5T 2 B BT 5T
Mg HDACT K-F-B1 & m T X RZH . NYHA O U fE
SRR B Y HDACL KM BT &, FH 5
LVEF.LVFS ¥ 2 i 1 3¢, ) 5 0T fg 2
HDACI /K- Ft &5 A fig 38 2o 35 40 8 (R Can % 5
T G50 TF ) M S BAL, 52 w0 JUE 40 i 1 394 5
P AR JE— 2 DCM-HF (R e,

SPHKI 1 2 5 fig £ 35 4 O 5 i 76 I8 15 20 g 2y
e 7 H A AR, S5 0810 UE 40 i i 3 5 L AT
B R T AL A S i R . STEDLINSKI %552 #F 5%
FW], SPHK /K Tt i 38 ook 42 1 PN J5i 1) 37 38 A 98
J I8 S B B HE . CHEN 20 fF 98 %
B, SPHK1 7K AR X0 LR BE /N BRUEL A AR 4E
AT FEAR SPHKL ZKSF- 1] 4 /s /N B A B8 X385 9 4%
O WUEF i A, R Bl 2D 7 PN 5 1) 7 38 RN AR RE S B . AR
WFoR 45 A W , B 5T 40 1 7 SPHKT 7K 7B & & 1 XF
WAL, B NYHA O Y)fg s Tt m Hf il SPHK1 K
FTbm . HS LVEF,LVFS ¥ & A6, d 4R
SPHK1 7KF-F i Al GE AL #F DCM-HF %) & A Fl & & .
I B2 SPHK /K F T = 7l g 2 f2 i S1P {57
530 S RO S DR R O WL BT A 20 3 5 K i £
Yt B O ILEF 2 AR AR i — 2D RO = EH A
T IRE TR,

LGE(+) 4 IfL 7% FGF23, HDACI,SPHK1 7K
Wl & T LGE(—) 4, $&75 Il ¥ FGF23, HDACL,
SPHKI1 /K EF+ 5 5 DCM-HF ## .0 L 404 X
ROC il £k 20 #r 45 1 W 7R, il 3% FGF23. HDACI,
SPHKI1 3 Wik & il % 4F DCM-HF 4 &4 LGE
()Y AUC e KT 3 T3E b Bl 9 9 AUC,
Mk $2 77 FGF23, HDACL, SPHK1 Bt 4 il il 2% 4
DCM-HF & %4 LGE(+) A S 2 5, v] hy il
JK DCM-HF Mi2ir et =%,

i b r R, 4 DCM-HF # % i FGF23,
HDACI1 .SPHKI1 /K-8 8 A&, 50 = HAAHC,
3 WA T 2 4F DCM-HF 8% &k LGE(+) BA
TN . APPSR WP R T FGF23,
HDACI1.SPHKI1 /KF 5 % 4F DCM-HF & & O JLEF
ek O R E VIR, G R PF5E DCM-HF 4§
BET R AL AL R Sk B AR N i — AP B FGEF23,
HDAC1,SPHKI1 7E DCM-HF i BAK/E I ALH, A
TE K B 36 97 o nE HE O ES KBS L A7 2 O DCM-HEF
BE R A IR F .
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