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Abstract

To detect serum cerebral dopamine neurotrophic factor (CDNF) levels in patients with acute myocar-
dial infarction (AMI) and evaluate its value in assessing AMI severity. A total of 141 patients with
acute coronary syndrome (ACS) admitted to the Department of Cardiology, Affiliated Yantai Yuhuang-
ding Hospital of Qingdao University between September 2024 and August 2025 were enrolled. Pa-
tients were divided into an AMI group (n = 72) and a non-AMI group (n = 69). Serum samples were
collected from all patients at admission and from AMI patients at 24h and 96h after admission. CDNF
levels were measured by ELISA, and levels at admission were compared between the AMI and non-
AMI groups. Diagnostic models were constructed using logistic and LASSO regression. The correla-
tion between coronary lesion scores and CDNF levels in AMI patients was analyzed. The association
between CDNF levels and prognosis in AMI patients was also investigated. Result: Serum CDNF lev-
els were higher in the AMI group than in the non-AMI group at admission. Multivariate logistic anal-
ysis identified serum CDNF, total bilirubin, LDL-C, and myoglobin as independent factors for AMI in
ACS patients. CDNF levels correlated with the number of stenosed coronary arteries, Gensini score,
and TIMI flow grade. CDNF levels differed among prognostic subgroups, and logistic regression in-
dicated that both CDNF levels and echocardiographic results were independent factors influencing
patient prognosis. Conclusion: CDNF levels hold significance for the diagnostic efficacy, severity as-
sessment, and prognosis prediction of acute myocardial infarction.
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1. 518

O ML 2975 2 7™ L i N 2B R () Bk bE A S TR L, e, AR RO I SR AR B B B
It 1200 5 NIK[L] [2]. SeEtR BN FERE Ak o E e 2 S EOE T EZR R 2 —, Hodr, 2O URESE
(Acute myocardial infarction, AMI) 2 it Jik 2 1 7™ B2 AL, AR 2 el IR B IK M AL SRR, 51O UL sk
MEE, SHESBCONABATEIRIE. HAT, AMI B2 EARIE IR RRDR . R et o f B s . i
KRB kit 5 (Coronary angiography, CAG)AS £ LA A O I 45 5 4 LS 25 11 (Troponin, Tn)/KF I3 A48 4K [3].
DA TSN, O S 3 /N PRI IEIR 10 435f, FET %R 2Tt E 3.3% [4]. Mk, HREFEZL., ¥
R AR &Y, X HGEE AMI B ERITACR B E T,

NI 2 B et 2275 7% 8] T (Cerebral Dopamine Neurotrophic Factor, CDNF) & F il 52 2 i 5 4 it #ih 22
7% K7 (Mesencephalic astrocyte-derived neurotrophic factor, MNAF)/CDNF & A K i 2 —, T 2007 4F
tH Péivi Lindholm 25 N ORI, =& — MR FIIMEAE REF, | ZRIE T, O B, PR &%
By 5 2 Fh 41 41[5]-[7]. CDNF £ 187 M FEIRMI AL, B &AM N R RS B O REE
IR C R3] SAP FESSKIR[5] [8]-[12]. F C AKduiwfty KTEL Fr 415 4 5t i B /7 410 KDRL AHAL, IEHIR
A FAE A T M (Endoplasmic Reticulum, ER)¥ B 15 5 IRAEAE TP B, ZEER I 45 RAFOIRAS N T &%
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BB G 5 Fr s A B AN, AWFFiRB CONF w8 A i W R (Endoplasmic Reticulum
stress, ER stress) [5] [8] [13], Ff-d it # 40 B T2 A HE R4 4E I [13] [14]-

H AT 7855 T AMI S L5 CDNF HIAHSGHT 7T, AW Tl il ACS &4 i CDNF /K-, Jf4h
G ARG MLIE FARAR AR, BEIRANIRTT CDNF /KFAE SR O WIEESE A G, LT AMI 11 R 2
W7 5 96T S BT 1 R R AR A

2. ARMNRKFT*
2.1. FAEHR

AREFFIN 2024 4F 9 HE 2025 4 8 H THHE BRI TR e O ML N AHUE St kSR S 1E (Acute
coronary syndrome, ACS){ [t JF 5¢ il et iR 2 ik ik 5 (Coronary angiography, CAG) & £ i f 3 141 ] o,
72 BRIz N AMI FIEE RN AMI 4 69 B2t B HERR AMI 1) IR S L UEESE (non-AMI 2 .
AHIE T IR & B T P e AR BRSO > At HE(TE BEAL 5 . 2025-786), WFFCIdAEIEME (BF/RFHEF) 1t
FHIEN .

2.2. MNFRE

(1) i >18 25 (2) fEFFklEE; (3) AMI ALEH A MU RO IS ERGE— 52 S AAEOE
LS 25 1 (cTn) I Bh A& TR AR A (B2 /0 1 ol IE 58 FBRIVEE 99 H A %), 2/ 41—k ARIIE
i a SPECOUUBRIAER: b, BRSO B E S o Bl ERTE Q Ik d. B EHIES Bk
RAFE ORI BT B B REE B 5% e CAG BT R UESEREIRBIAK ML (4) non-AMI 47835 755 & DA
TEX: a PUSMEACTN)LHES®. b, FEUTNED—FEN: 55/ RKIERSEEY >20 75
B OBTROLER: EE RIEIR 1~2 N H NS IRBRIERIIESI TR, CCS 434 N Lk bh b o B A0 4L
Joi: BEAEAREROSOM, TR, FEREEE ., KRR A K e BTSN s k. . Mijm
RAEK T REH B — i MR ST BURAREL T P81 E .

2.3. HBRERIE

EIFEME DR BEBMME, BE SRR BREATEOHRR . O R e
L MR ;UGS KA NIRITAESNE e 1 BRAEA RSNk 55 B 5 MR 5 CAG 8] PCI FARKIU
PR BRI SE 2 . A B U118 B AN E T Bk U

2.4. RN

W BB I — M PORME RS . M R OoFe WROMA S DRI SR o IR O S RRE PR S, LA
Ko BB I PR S206 S HE bR 4% . JR 2 (Ureophil, URE). LT (creatinine, Cr). P4 %2 % L #: % Wig (Alanine
Transferase, ALT). = JJH [ % (Total Cholesterol, TC). 1% F(Albumin, ALB). H il —[iE(triglycerides, TG)-
I %% &£ i 2% 11 B [E % (low-density lipoprotein cholesterol, LDL-C). &% Ji& i £& 14 i [& §% (high-density lipo-
protein cholesterol, HDL-C). fZE 4 a (lipoprotein (a), Lp (a))- [H%! it & 2 (homocysteine, HCY). =L
£525 11 | (high-sensitivity troponin I, hs-Tnl). JLER ¥ ] T4 MB (Creatine Kinase-MB, CK-MB). 4L
F1(Myoglobin, MYO). B %! ffii4#fik (B-type natriuretic peptide, BNP). D —%E{&(D-dimer, D-D). 2[4 )R
(fibrinogen, FIB) 545 bR . T A 538 K H A2 BT USCER N 8 I i K IILRE S o AMI 2H B8 35 AR 2R AR N Bt 24 /INEF
196 /NI PR E K AL, 3 A EER 4 2 I B 56 (enzyme-linked immunosorbent assay, ELISA)I & - 55 1L i
CDNF /K.
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2.5. BLRHEXES

Gensini 143 (Gensini Score, GS)i& it 43 BT 768 ik s A2 4] 7™ B FE FE VP43 X s e 5 IR 1 A = 1 B K] 7 —
N EESHCRERIL CAD R &ME[15]. OIUESEE 2 (Thrombolysis in Myocardial Infarction, TIMI)jE R 2]
ik 38 53 20 FH T DP A et bR 3 ik ast 5w 10 0o A ISEREE [ 16] [17] 0 R F A A 1) A BR S S R 3 ok S AP 4 A 7
(Global Registry of Acute Coronary Events, GRACE) XU V173 1 1 5525 B B IR RFRAE . A tbbr B
ECG RIMEIT I L FELZANHE, IR AMI 7EN I ACS B8 K IIFET: % [18] [19].

2.6. B

W2 KT RGN BEMATH Y, FELSE ARG 6 A N R A EA =0 i i
&1 (Major Adverse Cardiovascular and Cerebrovascular Events, MACCE), 4. OEMAET:. B A O
FEBE BrR B AR SRIMIRBN R IS . AR B OSSO J1 3 . IRBEL S ATE: a) B
FHAH W EERAE R, Mo, BERMEOE. b) O A S R SO s R . BFSKIhRE R %, ©)
HEOHEA ST BifmsUE AN - d) HILOBEEAE, 0 DhEE N NYHA N2 DA E Bl I r A%
SRR, AR,

2.7. Gt

K H SPSS 26.0 #ll R 4.5.1 H A AT Gi it 4041 #d IEZAS 14K A Kolmogorov-Smirnov 4 . #2H 2 [H]
RV E ES AT R ZOR ISE + bRl ZEROR, ARHECRA RS R IES AR TR L
BB (DY 2 Bl pR) %o, 4H 18 LR A Mann-Whitney U #6856, HH300RI UGS (F 2 o) Fow, 4LiE] L
BERF R A o IE AR A PORER FH Pearson AP0 4T, AR 1E 2504 R A Spearman #8514 4347
KH LASSO [a| 97k 5, @i logistic [V DAREK 2 EILLk 1 . SR Z2 308 TARREE il 26 th 22 PPt 12
WrRichE, JEit Delong K656 Eb A 4R R T AR (AUC), 28I HE i 28 ATl PR v 5 il R PP Al A R (RS Uk
I R o R K B 5 o = 0.05. Siit 81318 ] GraphPad Prism 9.5 £

3. &R
3.1. FAFEITRAVEAFFE

AHFFRALGIN 141 B, AMIZH 72 5, non-AMI 4H 69 5. PiZHEREAE4ERY . PER). WO s, iRk
TSR BRI A s LR SR T T TSR 2 (P > 0.05) . FLEIPIAE R LI AN IR FE AR, AMI LR
17 TBil. ALB 7K-F% non-AMI ZH B4, IX AT AL 23 T AR AR 38 8L A 08, a0 B2 T Th g Al if
WMsh 1R SRR . TC. LDL. D-D. FIB. hs-Tnl. CK-MB. MYO. BNP /K-F%; non-AMI
F=i(P < 0.05), XEFRFRABE~ESE RO 2T brEIA . BZH7E URE. Cr. ALT. TG. HDL. Lpa.
HCY L& Z 7 (3 1).

Table 1. Characteristics of the study participants
= 1. AR RAVEARSFE

BEARFAE AMI 4l(n =72) non-AMI #(n = 69) t/IF P

age (year) 62.63 +11.64 63.41+11.14 0.857 0.685

male (n%) 52 (72.2) 40 (58.0) 3.516 0.081
smoking (n%) 19 (26.4) 14 (20.3) 0.731 0.431
alcohol (n%) 13 (18.1) 15 (21.7) 0.300 0.674
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diabetes (n%)
hypertension (n%)
URE (mmol/L)
Cr (umol/L)
ALT (U/L)
TBil (umol/L)
ALB (g/L)
TC (mmol/L)
TG (mmol/L)
HDL-C (mmol/L)
LDL-C (mmol/L)
Lp (a) (mg/L)
HCY (umol/L)
D-D (mg/L)
FIB (g/L)
hs-Tnl (pg/mL)
CK-MB (ng/mL)
MYO (ug/L)
BNP (pg/mL)

24 (33.3)
42 (58.3)

5.68 (4.71, 7.05)
63.00 (54.25, 79.75)
20.50 (16.25, 30.0)

12.02 +5.68
37.28 (35.46, 39.77)
4.83 (3.86, 5.49)
1.37 (1.06, 1.83)
1.18 +0.23
3.15 (2.20, 3.65)
198.50 (96.75, 385.25)
12.10 (9.93, 14.93)
0.63 (0.50, 0.85)
3.30 (2.81, 3.71)
137.05 (20.95, 1017.05)
2.95 (1.40, 19.95)
118.20 (46.68, 366.58)
31.33 (10.32, 135.95)

22 (31.9) 0.034

43 (62.3) 0.234

5.22 (4.48, 6.23) 1.786
65.00 (53.50, 74.00) 0.747
20.00 (16.00, 34.00) 0.047
16.51+5.95 4585
41.35 (39.31, 42.96) 6.298
4.08 (3.52, 5.14) 2.827
1.43 (0.91, 1.86) 0.142
1.22+0.25 0.410
2.16 (1.73, 2.96) 4.382
133.00 (62.00, 261.00) 1.712
11.10 (9.60, 13.75) 1.009
0.52 (0.43, 0.62) 3.272
3.04 (2.63, 3.41) 2.394
1.40 (0.02, 3.65) 8.907
0.80 (0.60, 1.30) 7.372
28.60 (22.30, 35.85) 7.770
25.00 (10.00, 40.86) 2.107

0.860
0.731
0.074
0.455
0.962
<0.001!
<0.001!
0.005!
0.887
0.274
<0.001!
0.087
0.313
0.001!
0.017*
<0.001!
<0.001!
<0.001!
0.035!

T VROSA GRS ESBEERSE £ betEE, AR AT GORE P A8 (VY A BB BE) R . )

TR

3.2. CDNF 7K EXFEE 347

3.2.1. Non-AMI 4B5 AMI 4B CDNF 7K Eb3;

10+

CDNF(ng/mL)

%k %k

Specificity

non-AMI( n=69)

(4)

L]
AMI(n=72)

1.0 ROC CURVE
0.8
0.6
04 AUC=0.622
P=0.012
95%Cl 0.530-0.714
0.2 cut-off 3.12ng/mL
0.528 sensitivity
0.710 specificity
0.0
0.0 02 0.4 0.6 0.8
1-Specificity
®

1.0

KRB n (%)

Figure 1. Analysis of CDNF level differences between AMI and non-AMI groups detected and ROC analysis (A) CDNF
levels in AMI group versus non-AMI group; (B) ROC analysis of CDNF level for diagnosing AMI
& 1. AMI 485 non-AMI 4B/ CDNF 7K E 5 5347 & ROC 4347 (A) AMI 2BF1 non-AMI 4B CDNF 7k ; (B) CDNF 7k

FExt AMI BJ ROC 4341
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AMI 41 non-AMI ZUAHLE, &35 AR IMLTE CDNF K F- T, %2 56 giit22 = X[(3.43 + 2.23) ng/mL
vs. (2.45 £ 1.37) ng/mL, (P =0.012)] (41 1(A)). ROC 455K, CDNF fh4 Fimfih 0.622, miEiZHr
BAE N 3.12 ng/mL, REEN 53%, FFEN 71% (K 1(B)).

3.2.2. AMI 411 ;& CDNF 7K EZRIZh7ZST L

AMI 838 N Bt Hi IR A B[R] 3510 4.3 /N, B8 N B Ja P 38852 PC FARET N 4.2 /hF, R
Ja R4S T B3 PRI AR SE 25, T AR 8 2 AR A% 100 45 1 — P B s i L[ B 24 . LAt 2
VIR S 1 S . AP 5 RREEER AMI 15— BB AEANBERT(T = 0), ARt 24 /(T = 24 h)yFIA
B 96 /INEF(T = 96 h) =M [A] ;S 1 IfiL i CDNF KSFHEAT 204, WL AR BN . AMI R 48 REN
B 24 /NIRRT 96 /NS PRI K LI CDNF /KSF, % AMI 4R — 4 g #h47 =) S 4, AMI 41
CDNF 7K-F A5 24 I8 (T = 24 hyxt EE AR (T = 0)Z 57 o412 5 o [iE CDNF 7K-F At 96 I (T = 96
h)%% 0 1 24 h &2 T+& (P < 0.001) (14 2).

3% 3k %k 3k
20 | |
ns %k
1
15
)
E
(=]
510' ®ooje®
L.
4
[a]
(&) ol
LE 1
5 =9 .oo. °’=§:.
-.o:i .-““ ‘.:.
:;oioo ’.E:" ..o °°
TTapilT ::i" :’;|£.:
0
T=0 T=24h T=96h

Figure 2. Changes in serum CDNF levels measured in AMI group
& 2. AMI 48115% CDNF 7K 2L

3.3. ZEE Logistic EYAS T SEEEE

Table 2. Analysis of the correlation between characteristics and CDNF levels
2. ImFRFES CONF /K EAEEME ST

MRMER R r P MRMER R r P
CDNF 1 - TC 0.023 0.789
aa 0.73 0.387 TG 0.127 0.132
St —0.05 0.953 HDL-C 0.077 0.367
WA —0.65 0.444 LDL-C —0.001 0.988
R —0.136 0.109 Lpa —0.005 0.954
B PR 0.75 0.379 HCY —0.057 0.502
o I 0.03 0.975 D-D 0.213 0.011"
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URE —0.02 0.980 FIB 0.051 0.552
Cr -0.11 0.895 hs-Tnl 0.228 0.007*
ALT 0.112 0.186 CK-MB 0.117 0.168
TBil —0.152 0.072 MYO 0.138 0.103
ALB —0.233 0.005™ BNP 0.160 0.058

TE: *E 0.05 ZUN(RUR), HRMERE: **{E 0.01 Ui (WE), HRMEEZ.

ik S AR, TR IR 45 SR S5 CDNF AKCERIAHCIE(E 2), 5 CDNF A HH e Pt 45 5
04 hs-Tnl.D-D 1 ALB . 2= 5743 #r A = AR g0 N LASSO [BI i3k 4T 38 Bt , e 24 B CDNF.
TBil. ALB. LDL-C. D-D. MYO 3t 6 1455, ¥ 6 NMHZFAT Logistic BB, HRERE 4 4
AZHE, 78 CDNF 7K. TBil. LDL-C. MYO. HH CDNF. TBil. LDL-C /% MYO & AMI [1]5 0 [A]
(% 3, [ 3). K LRfeFri T ROC HIZE 0 #T(F 4), FHh AL AUC  0.938. TRk fe T HoAh+5
Fr(P < 0.05) o 57 FHAR HY 2 i) 58 v 1 286 5 W PR 1 558 it 28 3% BH - Ak T 28 Brrier 43 4%: 0.0903, Hosmer-Lemeshow
PEPLEATLS P = 0.5899, IIfi R U5 Hh 223K i BE X ] 0.15~0.99 (14 4).

3 6 8 10 9 10 0356810991010109 9
<
. =
[ g o
2~
g~ F
5 Qo | .
= - 3
27 X ——1 §
s A s
A o |
T T T T T T < T T T T
2 3 4 5 6 17 2 4 6 8
-Log(}) -Log(})
L0 @) ROCHiIZE ®)

] CDNF ARz

0.8 = — AR
J LDL

0.6 SHL

0.4

Prtcaga
i

0.2

0.0
00 02 04 06 08 1.0
1455k
©

Figure 3. Feature selection using the LASSO model based on univariately variables and predictive performance of the multi-
factorial combined model(A) LASSO coefficient profiles; (B) Cross-validation curve of the LASSO model; (C) Receiver op-
erating characteristic curve of the combined predictive model
3. AT HBREZRTEM LASSO REUFIETHIE KR 2 EREKAREATUNZLEE(A) LASSO EVIARKERZE; (B)LASSO
REZNIIERZE; (C) ZERKATUMEE ROC Hhizk
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Table 3. Multivariate Logistic regression analysis
%2 3. %FAZE Logistic @Y

I PRAFAE B bR 2= Waldy? P OR (95%Cl)
CDNF 0.314 0.157 4.720 0.030 1.37 (1.01~1.86)
TBIl 0.221 0.059 14.287 0.001 1.25 (1.11~1.40)
LDL-C 0.753 0.334 5.075 0.024 2.12 (1.01~4.09)
MYO 0.039 0.010 15.069 0.001 1.04 (1.02~1.06)

Table 4. ROC analysis of diagnostic value of multivariate model for AMI group
= 4. AMI 4R % EFEREH ROC 2347

I R FEAR AUC 95%Cl UK E R Cut-off P
CDNF 0.622 0.530~0.714 0.53 0.71 3.12 ng/mL 0.002*
TBil 0.736 0.654~0.817 0.49 0.93 9.15 pumol/L <0.001"
LDL-C 0.714 0.630~0.798 0.51 0.83 3.14 mmol/L <0.001"
MYO 0.879 0.822~0.937 0.81 0.87 43.9 ug/L <0.001"
Model 0.938 0.895~0.981 0.86 0.97 —_— <0.001"
A) (B)
S e FARRA w  Wresses e eom —Logistic Model
_f% u%ﬁﬁ Allg
AN ptl —None
0 _|
()
=
[e)
L, O
= ] 531
w3 E
o |
o’ - [«)
< |
< — £ 2 I S @ e
(=)

T T T T T T

0.0 0.2 0.4 0.6 0.8 1.0 ' ' ‘ ' ' '
0.0 0.2 0.4 0.6 0.8 1.0

TS High Risk Threshold

Figure 4. Calibration and clinical decision curves of the LASSO-logistic model (A) Calibration curve; (B) Clinical
decision curve

4. LASSO-logistic #2BYHI RN Z SRR IR R MZ(A) ROERILZR; (B) IGARREKIL

3.4. CDNF K E5EKRE T ERE R XD

3.4.1. CDNF 55 KR ERE XS

N T WHFE PCL AR SR ke 1550 5 CONF Z (A IAR SRR R, B B 18 PCI AR e ik =32
AR (FERTBESC, ZEllfie s A TR IK) OB 7 41, Hrh B R BE K T rp BE R 7 (>40%~50%) A 2 %
MK, A2 BB (K AT PSRk s2 220, RN BER 5% 738 0 S241(C0,n=15), 15741
(C1,n=40), 23ZH(C2,n=46)F1 3 LA(C3, n=40). HIGHNZETTZEIEAR, C2 4 COWET R, %
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S ER L, C3 % COM CLIRET A, ERAGIEREN, RE-MS AL RS CONF &
RS, BEEMARIKIEEY 2, CONFIREFTHE#aS. 55X AMI 48 24 h #1196 h CDNF &
FEEREDT R, RIE 24 hish C3 4H(n = 27)8: C1 4 (n = 17)&, ERASZIT#E N, C24(n=28)5
FARPI TG 5 o AE 96h IF REE R IR 25 5 . XAl R 5 ot B0 A % (4 5).

*x 15

k%
10
* %k

-
[=)
™TTTT

CDNF (ng/mL)
L (2]
1 1
CDNF (ng/mL)
[3,]
—r—

2k J_ 3 | 1
—= J_ 3 i H
: 0 1 1 1
0 L ~ L C1 C2 C3
co c1 c2 c3
(A) B)
20
ns
15
ad
E ‘I
<]
E 10 .
L
4
[=]
(@) |
5=
I —l H
0 1 1
Cc1 C3

c2
©)
Figure 5. CDNF levels stratified by coronary artery stenosis at different time points (A) At admis-
sion (0 h); (B) At 24 hours post-admission; (C) At 96 hours post-admission
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Figure 6. Correlation analysis between CDNF levels measured and Gensini score (A) Correlation at admission; (B) Correlation
at 24 hours post-admission; (C) Correlation at 96 hours post-admission
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Figure 7. Comparison of CDNF levels with intraoperative TIMI flow grade
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Figure 8. Correlation between ELISA-measured CDNF levels and GRACE score
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Figure 9. Comparison of CDNF level differences among prognostic groups at three time points (A) Comparative analysis of
CDNF levels at admission among patients with different prognoses; (B) Comparative analysis of CDNF levels at 24 hours
post-admission among patients with different prognoses; (C) Comparative analysis of CDNF levels at 96 hours post-admission

among patients with different prognoses
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Table 5. Comparison of follow-up echocardiographic and laboratory test data between poor prognosis group and normal group
= 5. R RBFMIESEMEYOPHBA TSI E0 K1 R

BEER ANRH(N =30) IEH 4 (n = 34) F P
LVEF (%) 58.00 (49.75, 61.25) 57.65 (57.49, 62.25) -1.149  0.251
Ele’ 10.26 (6.75, 14.00) 10.52 (7.00, 11.25) 0.135 0.892
LAd (mm) 37.85 (34.98, 42.10) 37.10 (33.73, 37.27) 2.369 0.008"
LVd (mm) 48.85 (44.78, 51.48) 47.96 (44.83, 48.21) 1.775 0.076
RVd (mm) 23.70 (22.58, 26.50) 23.47 (20.85, 23.50) 2.099 0.036"
URE (mmol/L) 5.47 (4.68, 6.04) 5.90 (4.59, 6.38) -0236 0814
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Table 6. Binary logistic regression analysis
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Figure 10. ROC curve analysis of the prognostic model
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