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i E: BR KT R BR B AUBS 4B F) T 85 4 (pyruvate dehydrogenase kinase isoenzyme 4, PDK4) , 2, 4- =
Y B 48 B A 3T JR B 1(2, 4-dienoyl coenzyme A reductase 1, DECR1) & & i 2 /% %& @ B 1(matrix metalloproteinase 1,
MMP1) # Bk &4 ) 72 48 Jk 9% L s WLJ% ( diabetic cardiomyopathy, DCM ) # B, & Jk 2 & A= 95t T W 69 & JA 4
i, FiE #I2021 5 10 A ~ 2023 4 10 A B9 4 A K E B4 69 126 48] 4 kR S LR (DCM 48 ) & & & 120
1) 3B 4 B Sk AE S lym B E (R ) , R A BB S5 R % (ELISA ) M & 2 7 ¥ PDK4, DECRI & MMPI1 %
G REKF, FEXZALNIEAFE DCM FHL W, GAIBRRETEPHRLRNE, R DCMAEEh
7% PDK4(131.38+10.20 pg/ml ) , DECRI1(152.06 +12.57 pg/ml) % MMP1(40.27 +4.02 ug/ml) & & % ik K F 5 s 1B 28
(82.69 = 8.17 pg/ml, 86.14 +9.55 pg/ml, 17.77+0.98 ng/ml) 4B ¥ A B A 3, £ F LA 4% 5 & L (1=36.24, 47.63,
12.29, 3 P<0.001) ., DCM #1 # # # & PDK4, DECR1 & MMP1 % & & A KT 5 NYHA w Zdb o R A%, MF
BB EFGREARIFHARAD, 2FEA%TFEL (F=24.12, 30.04, 12.66, 3% P<0.001) ; DCM 41 & jF
BB HE LR EMEE LR, &k PDK4 (164.92+1.35pg/ml vs 122.48 +£8.78pg/ml ) , DECR1 (192.17 +9.11pg/ml vs
124.36 +10.83pg/ml ) & MMP1 (84.44+738ug/ml vs 39.41 +3.05ng/ml) @ RXKFHRENG, 2FALA%ITF
# 3L (12633, 47.12, 1541, 3 P<0.001) , f2i% PDK4, DECR1 & MMP1 = J B A4 0 DCM £ # & ( =18.23,
21.37, 22.07) . #5E (=972, 1343, 15.12) . ZHE (=12.07, 16.07, 17.55) HEF e xT M BHAF,
EFBA %I FEL(3# P<0.05), LROC WL o4 R B FEABNE AUC &k 0955, B B & T £ b0 ( Z=16.67,
17.09, 20.44, ¥ P<0.05) . £t 1% PDK4, DECR1 Z MMPIl 5 DCM %4 Wi, W6 K5 BB JRHFETRGH — 2 28, =
H A A B T DCM 849 %5147
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Abstract: Objective To explore the value of combined detection of serum pyruvate dehydrogenase kinase isoenzyme 4 (PDK4),

2.,4-dienoyl coenzyme A reductase 1 (DECR1) and matrix metalloproteinase 1 (MMP1) in the diagnosis, clinical grading and prognosis
of diabetes cardiomyopathy ( DCM ) .Methods A sum of 26 patients with diabetes cardiomyopathy (DCM group) and 120 patients
with diabetes non cardiomyopathy (control group) who were admitted to Shaanxi Provincial People’s Hospital from October 2021 to
October 2023 were selected. The expression levels of PDK4, DECR1 and MMP1 proteins in serum were measured by enzyme-linked
immunosorbent assay (ELISA) to evaluate the diagnostic value of these three detection indicators in DCM. Results Compared with
the Control group, the levels of serum PDK4(131.38 + 10.20 pg/ml vs 82.69 + 8.17 pg/ml ) , DECR1(152.06 = 12.57 pg/ml vs
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86.14 £ 9.55 pg/ml) and MMP1(40.27 + 4.02 pg/ml vs 17.77 + 0.98 pg/ml) protein in the diabetes cardiomyopathy (DCM) group were
significantly higher, and the differences were statistically significant(-=36.24, 47.63, 12.29, all P <0.001). Inthe DCM group, the
protein expression levels of serum PDK4, DECR1 and MMP1 were correlated with NYHA cardiac function grading, while the protein
expression levels were significantly increased with the grade increasing, and the differences between the groups were statistically
significant (F=24.12, 30.04, 12.66, all P <0.001). In the DCM group, compared with the mild group, the expression levels of serum
PDK4 ( 164.92 + 1.35pg/ml vs 122.48 +8.78pg/ml ) , DECR1 (192.17+9.11pg/ml vs 124.36 + 10.83pg/ml ) and MMP1

(84.44+7.38wg/mlvs39.41 £3.05uwg/ml) proteins were significantly increased in patients with moderate to severe illness, and the
differences were statistically significant (/=26.33, 47.12, 15.41, all P<0.001). The accuracy (’=18.23, 21.37, 22.07), specificity
(=972, 13.43, 15.12) and sensitivity (=12.07, 16.07, 17.55) of serum PDK4, DECR1 and MMP1 were significantly higher than
those of single Test (all P <0.05) , the results of ROC curve analysis showed that the AUC of combined detection was 0.955, which
was significantly higher than that of single detection (Z=16.67, 17.09, 20.44, all P <0.05). Conclusion Serum PDK4, DECR1 and
MMP1 are related to the diagnosis, clinical grading and prognosis of diabetes cardiomyopathy. The combined detection of the three is

helpful to the differential diagnosis of diabetes cardiomyopathy.

Keywords: diabetes cardiomyopathy; pyruvate dehydrogenase kinase isoenzyme 4; 2, 4-dienoyl coenzyme A reductase 1;

matrix metalloproteinase 1

B JK 5 PE O LS (diabetic cardiomyopathy,
DCM ) S HE bR 5 B ™ B0 VS T R 2 —, X
NS A A B T B A b s BEE AT T
AT, BEPRIE I A e R Rl E A aH . HlE
R B PR iR € & 2> (International Diabetes Federation,
IDF) i 1131 2030 45, A bR 5 B ER R 3 fin )
57844, R E IR 10.2%, BEIRPG 21 hn &
OSBRSS EF AR T 2 ~ 4 £5 5,
WifF 22, DCM FZLE i | II*WEW‘:\ AL
P K eb IR sh ks 5 R A AR b A T2 W Y. Hr =
X} DCM 2 Wi i 56— brifE, ﬁ@,ﬁ\%\%ﬁ%ﬁwﬁ, P2
KEATUR o PRI, 4 DCM LTI, i ki Wiy =,
) TAE B2 EEXT DCM 5 1) F2 KT
)7 R N ol I i L e o S R = S | 4 e
B W 4 ( pyruvate dehydrogenase kinase 4, PDK4) &
PEFRUASEST, JVEN RS SRR AL ™,
A WF5E & $H PDK4 7£ DCM /)N U 7Y EI"JIL\HME,/\
I35 1, I H PDK4 JE M IRk BIR TS 7, Bl
% DCM Ji 5 i kg, 1ML PDK4 7J(E|Z’ﬂazﬂuﬁ
FI Y, 2, 4- ZIRILEEE A RS 1 (2,
4-dienoyl coenzyme A reductase 1, DECR1 ) J&—Ff
B B - A ALEE, SRR IR R A R A 1,
rERE AR R i B EEEN Y, AR
ME DCM #1, DECRI EE%%ljkﬂ?ﬁ%ia =

2 DCM A 15 SR 1Y 5605 4 )8 3 U 1 (
matrix metalloproteinase-1, MMP1) J&—F /K i Ji
fitf, TEHRAERAETREZEEM, S50 00095
AR, X DCM RIS N R A KR
BLHIHE . ABFFERTIS A PKD4, DECRI
K MMP1 7£ DCM 2 . IIfi R 5390 S I s H i)
RN FHAE, LI At —24E 5 DCM FHi2 W
iR RSN E

1 #R5FE

1.1 AFRar % $EHC 2021 4E 10 H ~ 2023 4F 10 H
Bevi 2 N R EEBRIZIA Y 126 41 PRI O L 2 2
(DCM 41 ) J 120 BiFE PRI IR B (R ARZE )
FEERT S . DCM AU AfRifE U Dffe: oAb
PRIG, HIRFECIA 5 4ELL I, ﬂ)ﬁ?tﬁ@@ﬂ%@
WA QIRARAER: SRR = 1. DAl
E%ﬁ%%%%ﬂ,ﬁﬂmﬁbﬁﬁﬂ%;@ﬁm
LBl EI A A %U%ﬁ%*f TEDAEY KA T B0
e NS SPli ; @ F54 DCM 2 WrbRifE ;
@J@kaﬂzkﬁg/@ﬁméliﬁﬁﬁmszé*‘&‘#@{t Py
R Tebn, WX —KAr, BENS KT B O
W 1l DCM SR Bl ik i 5 Ao i — RS 570 3R 80
HeBRbRME: O 1 B PR ; QB S AR5 T g
NG QHARIRIIREIGR S N W R G ; D%
PRI ;. QRGBT ; © 0 MER ARG A5 HLAth O JIE
YRI5 @mmﬁfﬁr/ﬁ\ml%%ﬁﬁ@uﬂmﬁ; @i
B - F PR %32 8 1 2(sodium-dependent glucose
transporters 2, SGLT-2) I il il H s @ F 5 Ffz
e ; OAZEMERE RS, b, DM 4%
P 76 9, Lotk 50 5], AR 22 ~ 65 (48.03£5.14)
%o ARYEIG K NYHA D ORgsrge ™ 19032 41, 11
¢ 28 fhil, 119% 36 4, TV 9% 30 ], H4E DCM JihiE
51297 HE ™ DCM PEERE R /g M. R 45 B,
FRE R 81 Al ﬁ%ﬁf[ﬁ#lbﬂﬂf[ﬁ?ﬂ%%/\éﬂHuﬂjﬁﬁ
SRR Sk CT M & (CTA) #i2, HEBRO
WUwRAE, Bk 65 i, Lok 55 B, 4% 27 ~ 66
(46.14£4.28) %, WIZH AR, Eﬂ?@ﬁtb%ﬁ
TG L (=086, =093, ¥ P> 0.05) .

B YRS R B I AR J\EEM"EéJ\E
HeuE (LS. SPPH-LLBG-17-3.2) .

1.2 BB 53X % PDK4 fl MMPI R F & ( b
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W YR A RS ), DECRI A & (195
gl A IRAF ) .

1.3 ik ZSHEMICE B E K 3 ml, AR
BEFIAL RS IR # & 2h, 2 500r/min 5.0 10min,
SPES NI o R FHEREX S 2e M BiHE (ELISA ) Al ifn
7 PDK4, DECR1 & MMP1 &, HARIRAE ™4
e BT G I B kA T o

1.4 it obr R SPSS22.0 Gi it F 4k k175
M, THECERILLE /% (%) Fon, LR SR
R THEEORIIRL + R (Xxs) FoR, W
ZHIE]HERER T K05, P < 0.05 NS BA G ¢ L,
2 R

2.1 BRI S IR 4 e b R % A S LR 28 dn
PDK4, DECRI & MMPI1 % & % i KP4 DCM

ZH £ 3 1ML ¥ PDK4 (13138 +10.20pg/ml ) , DECRI
(152.06 + 12.57pg/ml ) }x MMP1 (4027 +4.02 g/
ml) 2 RIAIKF W] i g TR R (82.69 + 8.17pg/
ml, 86.14+9.55pg/ml, 17.77+098wg/ml) , 2 &H
HA G #7 X(=36.24,47.63,12.29, %4 P < 0.001 ).
2.2 DCM 4R R sk NYHA & 385 8 & % f ik
PDK4, DECRI Z MMPI1 % & &k K-F s W
1. DCM 41, H& i PDK4, DECRI & MMPI
A FR IR AKEBEE I R NYHA O I BESr 90 % 90Tt
mimzA FI, 2553 BA G (P < 0.001 ),
95 190835 L B R ( =14.56,15.72,8.77 ),
I 25 11 g3 L B 7 e (=15.30, 17.06,
10.45) , IV %5 1 U85 LRI BT (=16.96,
19.17, 9.62) , ZREAGIFE L (¥ P<0.05),

*1 PR NYHA D IIBEARE 44k DCM B3 % PDK4, DECR1 B MMP1 RizKFELLE (x+s)
BiH 14 114 T % IV % F P
PDK4 (pg/ml) 111.08£9.27 130.61 +9.38 148.48 + 95 163.54 £9.65 24.12 <0.001
DECRI (pg/ml) 12346 + 13.03 151.03 £ 1477 177.66 £ 8.90 190.14 £ 1023 30.04 <0.001
MMP1 (p g/ml) 27.16+1.98 37.61 £4.01 58312622 75.83+8.74 12.66 <0.001

23 DCM 41 R Fl J% 15 #2 & 40 % & o 7% PDK4,
DECR1 % MMPI1 & & & A K-F ik DCM 4 HR
55 v i BE A R 1L PDK4 (164.92 + 1.35pg/ml ) ,
DECRI1 (192.17 £ 9.11pg/ml ) &t MMP1 ( 84.44 + 7.38
pegml) EHRIKEFREFES TRHREREAN

(122.48 +8.78pg/ml, 124.36 + 10.83pg/ml,
39.41 £3.05p g/ml), 225 HA G2 X (12633,
47.12, 1541, ¥ P < 0.001)

2.4 2 7% PDK4, DECRI % MMPI1 & F 3% DCM
# 4 ML W2, B 1. PDK4, DECRI K&
MMP1 B &2 DCM HERE (/=18.23, 21.37,
22.07) . ¥R (=972, 1343, 15.12) . R
FE (=12.07, 16.07, 17.55) ¥ TAIAM, 2
SEAGFEY (P <005), =FHPESKM
ROC i Ze T i AUC B & = T Bkl Z=16.67,
17.09, 2044, ¥JP < 0.05) .

x2 PDK4, DECRI1 & MMP1 Fi%7KFE3 DCM iSHHHE (% )
WA AUC(95%C) OV AL A HERIEE (%) FEstE (%) RIUE (%)
PDK4 0.941 (0.828 ~ 0.960 0.763 0.820 (pg/ml) 7412 7748 80.42
DECRI 0.806 (0.679 ~ 0.913) 0.575 2.331 (pg/ml) 80.39 79.74 82.05
MMP1 0.868 (0.746 ~ 0.964) 0.700 0.996 (y1 g/ml) 79.66 81.11 76.48

i SEg il 0.955 (0.880 ~ 0.981) 0.794 - 95.71 93.84 97.22

TR RV, JRIT R 22, AR e L {H DCM
Mz, &REAG—rriE, HB= A3
Wi i bR U, R, #F5E DCM RS W ik A=
WIAR G RIET T A S R AR R A I AR [
AFgEr, &A1& DCM 4 % 1.7 PDK4,
DECRI1 ¢ MMP1 £ [ 3 ik /K7 B & &5 T 0% IR s
A0 WU B F 4 HAE DCM 4, Ifil 7% PDK4,
DECR1 } MMP1 & [ 3£ 35 K F- B & I /K NYHA
ODIRER P EH T Emiiz A By, HAe IV i
oIk B s[RI B P I P R AL AR LT PDKAY,
DECR1 f MMP1 £ H 257K B T iE e
2. PDK4 2 A i i I U B P 5 i — b1, J—

sensitivity%

20 e @ — BR&IEN
® — PDK4

@ — MMP1

@ DECR1

i 1 1 1 1 1
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100%-—specificity%

E 1 % PDK4, DECR1, MMP1 REE& &M%t
DCM BJ2 Hr36E

3 Whig
DCM s IR DEIF R AEZ —, — 2 Wik
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L Y RN R (NP Sk o A = T B U
TR L AR ) P T 2 P58 S 1) 3674, PDK4 REZ 14
W LR B BE D5 R E AL RN ATP =4, A ST KR
PDK4 & 285 ARG P T R, [R] A nl 3 o 45 1
P22 B IR T 5 308 I 1) 12 VRSSO0 L 1 %
fEInEE " 41 PDK4 B2k n R AR IR A F =Tt
L R ES 5 T DCM & A4 & e 72 1Y,
PDK4 1E} PPAR « 5 53l J% 1) G SE R, HAy
SPEFA A S FAHT ™ DU A R A
AR S ARG i B, g O LB S s
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MR T, E T LRI EE S, i
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DECR 5.0 E 4 5 AR 34 %% VI #H 5¢ . DECR1 /&
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6 B ZEARBF5E T, DECRI 76 DCM 4 755,
HFfi%E NYHA 20 ) fie 5 9 55 90 B ™ B 72 BE 1) 9%
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I A A I A5 B 28 v, MIMIPT 3% Sh AR 3 T s B
OMITEAL | ShK SRR RE Ak AN 30 ik g 25 4 2 A 7
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