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[(# ZE] BB SUEASFES 0 BRSO S (CHF) HB A i il 20 5 &8 (ProDH) 7K
P25, W ProDH K X0 I RERY SE M . TP gk WU 20 BT 118 i) CHF SR % iy I IR e kL, B 3
Sh 5 I A BB AR B Sy 4 (HFrEF) 40 (n=39) . §F i 20 Kb A {8 .0 ) 53 (HFmrEF) 4
(n=42) FOgFii o0 Fo 88 80 h gl (HFpEF) 41 (n=37). W4E A WI4E Be 19 9E CHF & 4541,
VER X BRZH o W 45 LR TR X0 2 — MR Bk, G 25 2 F 9 % G L ¥ v A= Ak 48 B 7K 7 RO JIE 285 14 48 A
SR L P ProDH /K5 45 A2 Ak 45 bR 1A 56 R T Spearman 4 56 M43 7 Fl s — 3 A & 20 7, HErEF
A HFmrEF #9520 B 2 R £ ] & Logistic FIH 87, &R S5X A LE, HFpEF B & g2k
REL % 30 25 25 Wy i R B W FH @ (P<<0.05); HFmrEF 4159 M 3 70 40 % . My T 2825 W06 R A B 32 14
BEL 7 700 26 25 W fdi SR B9 B 5 TH 5 (P<<0.05); HFrEF 41 % 4 Al 4 5 (SBP) ¥ BRE (P<<
0.05), iT 524l =3 B A2 (A B R 2R 25 Y i R B3 e Jh i (P<<0.05). 5 HFpEF 41 %%,
HFEmrEF 48 #H R BRI (P<<0.05), B EE AR MM 28259 M R4 BT E (P<<0.05);
HFrEF 435 F I B R BEAR (P<<0.05), fliT K259 i iR 8w (P<<0.05). 5 HFmrEF 4 It
4, HFrEF 4% SBP &K (P<<0.05), SXF 4] b4, HFpEF 41l HEmrEF 4 £ 34 135 o 4%
N HAEE B (LDL-c) KU B (P<<0.05), N F 4 I FTA& (NT-proBNP) 7K
¥ gt (P<<0.05); HFrEF A& & i E b B /b skt %8 (GFR) Ml ProDH /K V2B B FEAR (P<<
0.05), ZfE Ik (FBG) MNT-proBNP/KF¥H I I (P<<0.05), 5 HFpEF 41 b#, HFmrEF 4
BMEMBGPMLAENR (Hb) AEWEIE (P<0.05); HFrEF 41 H 3 13§ 5 NT-proBNP /K F W i 755
(P<<0.05), ProDH /K- &ML (P<<0.05). 5 HFmrEF 41 1b#, HFrEF 2 % I35 # NT-proBNP
KFEHBETHE (P<0.05). SR E, HFpEF4l, HFmrEF M HFrEF & 20 NE (LAD)
HZE O 2 EF R MM B (E) /R EF sk RS sl (Em) HE¥ B AR (P<
0.05); HFmrEF 411 HFrEF 48 3% 2.0 F 4 skR IR (LVEDD) ¥l & (P<<0.05), ZL%E
S r% (LVEF) ¥ 8K (P<0.05); 5 HFpEF 414, HFmrEF 41 M HFrEF 41 % LVEDD
YA B IR (P<<0.05), LVEF ¥ EEE (P<<0.05), HFrEF 8% LAD W R JHE (P<<0.05). 5
HFmrEF 2 L%, HFrEF 218 3% E/Em AW W F & (P<<0.05), LVEF BB FEIL (P<<0.05), &&
M3 o ProDH /K F5 LVEDD £ it %X & (r=—0.210, P=0.007), 5LVEF ®£IEMHXXR (=
0.220, P=0.005), HEMFEBG KT R0 ED) e faf K2, i3 o GER A ProDH ZKF-FH &5 4
ODBETNRE R R R . G5 ProDH 7EAN R4 1 43 808 CHF B8 MAAAE 25 5%, O I AB A 22 (1 R 4 1
T ProDH K 5%, 58 /K- (9 ProDH o] G874 FI T CHF & 220 W 48 T BE RO $2  «
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Correlation analysis on serum proline dehydrogenase levels and
left ventricular systolic function in patients with
chronic heart failure

YANG Kaitong, HE Lili, ZUO Qingjuan, YU Xinwei, GUO Yifang
(Department of Geriatric Cardiology, People’s Hospital, Hebei Province, Shijiazhuang 050051, China)

ABSTRACT Objective: To discuss the differences in serum proline dehydrogenase (ProDH) levels among
chronic heart failure (CHF) patients with different ejection fraction types, and to clarify the effect of
ProDH levels on cardiac function. Methods: A retrospective analysis of clinical data of 118 CHF patients
was conducted. These patients were divided into heart failure with reduced ejection fraction (HFrEF)
group (7=39), heart failure with mid-range ejection fraction group (HFmrEF) (n=42), and heart failure
with preserved ejection fraction (HFpEF) group (n=37). A total of 45 non-CHF patients hospitalized
during the same period were collected as control group. The general data of all the subjects in various
groups were collected, and the levels of biochemical indicators and cardiac structure indicators in serum of
all the subjects were detected. Spearman correlation analysis and point-biserial correlation analysis were
used to analyze the correlation between serum ProDH levels and various biochemical indicators;
multivariate Logistic regression analysis was used to analyze the factors influencing HFrEF and HFmrEF.
Results: Compared with control group, the usage rate of beta-blockers of the patients in HFpEF group was
significantly increased (P<C0.05) ; in HFmrEF group, the percentage of male patients, the usage rate of
statins, and the usage rate of beta-blockers were all significantly increased (P<Z0.05) ; in HFrEF group,
the age and systolic blood pressure (SBP) of the patients were significantly decreased (P<Z0.05), while
the usage rates of statins and beta-blockers of the patients were significantly increased (P<C0.05).
Compared with HFpEF group, the age of the patients in HEmrEF group was significantly decreased (P<C
0.05), and the percentage of male patients and the usage rate of statins were significantly increased (P<<
0.05) ; the age of the patients in the HFrEF group was significantly decreased (P<Z0.05), and the usage
rate of statins was significantly increased (P<C0.05). Compared with HFmrEF group, the SBP of the
patients in HFrEF group was significantly decreased (P<C0.05). Compared with control group, the serum
levels of low-density lipoprotein cholesterol (ILDL-c) of the patients in HFpEF and HFmrEF groups were
significantly decreased (P<C0.05), while the levels of N-terminal pro-brain natriuretic peptide (NT-proBNP)
were significantly increased (P<C0.05) ; the serum levels of glomerular filtration rate (GFR) and ProDH of
the patients in HFrEF group were significantly decreased (P<C0.05), and the levels of fasting blood
glucose (FBG) and NT-proBNP were significantly increased (P<Z0.05). Compared with HFpEF group,
the serum hemoglobin (Hb) level of the patients in HFmrEF group was significantly increased (P<Z0.05);
the serum NT-proBNP level of the patients in HFrEF group was significantly increased (P<C0.05), while
the ProDH level was significantly decreased (P<C0.05). Compared with HFmrEF group, the serum NT-
proBNP level of the patients in HFrEF group was significantly increased (P<Z0.05). Compared with
control group, the left atrial diameter (LAD) and the ratio of early diastolic mitral inflow velocity to early
diastolic mitral annular velocity (E/Em) of the patients in HFpEF, HFmrEF, and HFrEF groups were
significantly increased (P<C0.05) ; the left ventricular end-diastolic diameter (LVEDD) of the patients in
HFmrEF and HFrEF groups were significantly increased (P<C0.05), and the left ventricular ejection
fraction (LVEF) were significantly decreased (P<C0.05). Compared with HFpEF group, the LVEDD of
the patients in HFmrEF and HFrEF groups were significantly increased (P<C0.05), and the LVEF were
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significantly decreased (P<C0.05) ; the LAD of the patients In HFrEF group was significantly increased
(P<C0.05). Compared with HFmrEF group, the E/Em ratio of the patients in HFrEF group was
significantly increased (P<C0.05) , and the LVEF was significantly decreased (P<C0.05). The serum
ProDH levels of the patients were negatively correlated with LVEDD (r= — 0.210, P=0.007) and
positively correlated with LVEF (»=0. 220, P=0.005). Male and elevated FBG levels were the risk

factors for cardiac function, while the increasing serum GFR and ProDH levels were the protective factors

for cardiac function. Conclusion: There are differences in ProDH levels among the CHF patients with

different ejection fraction types. The patients with poorer cardiac function have lower serum ProDH levels,

and higher ProDH levels may be beneficial for improving the left ventricular systolic function in the CHF

patients.

KEDWORDS Proline dehydrogenase; Chronic heart failure; Heart failure with reduced ejection fraction;

Heart failure with mid-range ejection fraction; Heart failure with preserved ejection fraction
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PG REE G AE . BEAE N 2@, 240w
¥ (chronic heart failure, CHF) 1 % %X & &4
Frm o FECHF B 1.3%, B ABARH
890 J3 o, H: v SF afit 43 A ps AR BY 0 Ty 4 (heart
failure with reduced ejection fraction, HFrEF). &FIfi
Sy A AL J1 50 (heart failure with mid-range
ejection fraction, HFmrEF) FI 5 IfiL 53 %% £f #8540
J1 34 (heart failure with preserved ejection fraction,
HFpEF) 435l &7 40.2% . 21.8% M138.0% "o Jii
Z M2 L = B (proline dehydrogenase, ProDH) J&
AL I 22 4 e AR5 — P 9 G, ProDH /b 1
i 2 B2 A o T & A A R B O
ProDH J"VZ f£1E T AWk, ProDH 5 HE A W)
M AR BRI RGBT . RS AW G L . A A AR
3 TR 7S 0 40 B 0 T R B B A5 A 56 Y. ProDH
AL T 22 TR o AR G B, R R
ML WAL R =R V6 T 2R O UBESE /N B, Rl s
DN EY IR . BCE O NEDIRE L WD I 2R 4E AL
JEBE O LR A0 i R . BFE T R s Btk
JUUAE B /IN BN FH i 20 R 36 7 i o0 JIE S5 i 3 507 v
O VAR B8 T R WLEF Ak 2> o BRIz 4, 2
1% 36 AT 5% fifg O WURE B2 355 5 19 8 A0 I 8. BB OC T
ProDH (Y #fF ¢ ' 3= B A v HOG] 8 i AR 35 04 5% 0
1M A 5& ProDH X0 E ) B8 52 ) (4 iF 58 48 20 o A
SRV AS ) G 1f 43 %08 CHF J8 3% ProDH 1 22 5,
I W] ProDH ZKF- X T RE B9 e,y CHF B91if
I 4R VR TE BT R

1 ZMEFE

1.1 AR g  BUEPESS 2023454 H 1 H—
20234 11 7 30 H [ db4s A R BE B 2 4F O 14 A )
Weid i 118 ) CHF 35 i I R 98 kL. CHF %12
Wibr e =% b 8 M B MR IT 4R
2018) ', Hirh ByEHRE TS, LB E 4306, 4F
% 30~92 % o AKHE (A M ) 5 v FA 9T 4R
i 2018) '* ¢ CHF 3% 4+ & HFrEF 41 (n=39) .
HFmrEF &4 (n=42) #1 HFpEF #H (n=37),
CHF B E M AU : OF L S Wik F (50)
K 1E; QOHFEF 4 & # 70 % 5F il 4r 80 (left
ejection LVEF) <40%,
HFmrEF 41 % 40 % <<LLVEF<(50%, HFpEF 41
# LVEF=50%; QHFmrEF 41 fl HFpEF 41 i %
N 7R v i A1) 44 K 5T /& (N-terminal brain natriuretic
peptide precursor, NT-proBNP) =125ng-L 'Jf17
LD ERRF (80 720 5 Koo IEEF ik D) g
SH . ARWFSE R H € Logistic [ 9 43 Hr 14 4> 5%
M &, HFpEF 41 F1 X B8 41 F 58 % 4 60 N 50K
N<<70 N, Mok EE R w4 A R EE B AE B
A50HE CHF A E R XTI, Hd Bk 214, %«
PE 24 9], 4 56~84 % . HE CHF B H AR
DT L Ty v AR BUATE 5 @0 3 A B AR A R 0
JUE 25 # F0 () T hg = %, LVEF>50%; QG NT-
proBNP<C125 ng-L "o HEBRARE : O 77 78 8 M b
PR E, O BEURAEE,; OBRAASR
PEPEGNG | SR M R Y R ;. DAL
KA NI & 5 OFFAE 2tk O 7 52 58 A 2k LR
W#; OIMKREERARE . KRG EE R R
K, B de s NRERRIEZE 5ot , R

ventricular fraction,
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1.2 —&FHKE WETAAHITN R —
Mgk, EARAER . M. EEREEE (2 AU IR
g AR ML) . FHE S [T . A B KR
¥ Ak T M oH R
inhibitor, ACEID) /il % % 3% R & & B #F 5
(angiotensin receptor blocker, ARB) ZE25¥ 1 8%
B 2250 1o WS AR 4% LR 58 00 42 A B >4 H IR
4i J& (systolic blood pressure, SBP) . %F 3k J&
(diastolic blood pressure, DBP) I & i & 5§ %%
(body mass index, BMI).

1.3 Af#HAEKELERN AR LEEShE
ALl N B3R N I bk, ik mA A, R
AUS5800 4 H 3l A= At 43 B A 22 45 41 BIF 5% % 4 1L 35
P EMA (albumin, Alb) . A& R & 5 B i
(alanine aminotransferase, ALT). R[4 % ik &
¥ #% B (aspartate aminotransferase, AST). WLFR ¥
i [l T B (creatine kinase-MB, CK-MB). 4
(natrium, Na). fiX % & g & A MH F B (low
density lipoprotein-cholesterol, LDL-c) £ %5 i€ Ifi
B (fasting blood glucose, FBG) 7K K B /NBRUE
i % (glomerular rate, GFR)., k& H
SysmexXN-3000 Ifil ¥ 53 #7425 28 B 58 % 42 il
W oIl £ & A1 (hemoglobin, Hb) Al Ifil /)N H
(platelet, PLT) ZEAfbFE bRk R K
I A AL AF 5 6 42 i ¥ B NT-proBNP /K -,
WA A Y Rew™ s (L) GRAR . R
il B 0 7% W FfF i 5 (enzyme linked immunosorbent
assay, ELISA) &Kz W 2 41 0f 58 X 4 1l 3
ProDH K, 51 & W A Jb 5t & 7 4 TRHCA R
YN

1.4 wpE#aBsakal  HlEHARL A EIN R
B0 28 Wl A2 W (85 . PHILIPSQ7) £
WA 2H B 58 0 G0 IE G5 M 46 b, A0 4G 22 0 i N AR
(left atrium diameter, LAD). = [ 5 & &
IVST) ., EL=E
J5 BE JE JE  (left ventricle posterior wall thickness,
LVPWT) ., ZLEEFKAKIMNAE (left ventricular
end-diastolic diameter, LVEDD) . Z&.0>% &F 5k 5]
TR M B B (early diastolic transmitral flow
velocity, E). ZRMEIFEF 5K BB ghH B (early
diastolic mitral annular velocity, Em) HILVEF.
1.5 %t F54 RHISPSS 25. 04 H Ak kA7

(angiotensin-converting enzyme

filtration

(interventricular septal thickness,

Geit g oA & ABESE XS G AR I AL Hh Alb 7K P
P IERNA, MlatsFR, ZHREARLE L
BOR BN R 7 225007, 21 RDRE A B4 800 79 LE 350 R
FLSD-rk: 55 . £ AAWFFR X 2 g ALT. AST,
CK-MB, Na., GFR. LDL-c, FBG, Hb. PLT,
NT-proBNP #l ProDH /K V- % SBP. DBP. BMI,
LAD, IVST., LVPWT, LVEDD, E/Em tt {f
M LVEF it & % B A & ES 4 M, U
M (P25, P75) £, ZHMFEARZE LB RH
Kruskal-Wallis H Bk FIAG 5, 20 8] A A< 1 809 R 1L
B % FH Bonferroni ¥ . £ WF 5 M G5 . R R
g S A 24 s RO R, SR (%) R,
Z U ) BB R H K B, 4L IR P L R
Bonferroni 3£ 7% . M3 LG o ProDH /K S54F# |
SBP. GFR. LAD. LVEDD. E/Em It f&§ 0
LVEF X I i # LDL-c. FBG. Hb I NT-proBNP
TR ) AH 6 M R FH Spearman #H G PE M, 1L E
ProDH 7K V- 5 14 55 1 A 5GP 2R F A0 = 90 AH DG 53
Br, *H £ W £ Logistic 1 5 4> #F HFrEF Al
HFmrEF (82 H £ . LI P<<0.05 N Z R A G2

2 &% R

2.1 2aAmRETE KR SXHALE,
HFpEF 41 [ 35 B 32 14 B 700 25 25 9y fif R 0] &
B (P<<0.05); HFmrEF 48 B & 0 0% |
1T 25 25 Wy 1 23 0 B A7 & BHL ¥y 70 2 245 9 1 T % 8y
B Jh e (P<<0.05); HFrEF 41 8 3% 4E 4% f1 SBP
Py ug B REAL (P<<0.05), fbhiT 2525 %) fiff FH %
Bz B R Ay R 8 HA & (P<
0.05). 5 HFpEF 4 k%, HFmrEF 4 & 3 4F i
B FRAIR (P<C0.05), BHEBHE G R M7k
25l R W T (P<<0.05); HFrEF 41 i
FAE I I B AT (P<C0.05), fhiTR254 i HI %
WIS (P<<0.05). 5 HFmrEF 4%, HFrEF 44
BH SBP B FEAL (P<<0.05)., WL#E 1,

2.2 BABRAFELF P EMLKFRRE SR
A%, HFpEF 4 A HFmrEF B 17 h LDL-c /K
S HI I AR (P<<0.05), NT-proBNP 7K B
B IE (P<<0.05); HFrEF 418 % 1§ ' GFR
ProDH 7K °F # W] & % {1k (P<C0.05), FBG H1
NT-proBNP 7K ¥ # B} 8 F+ & (P<<0.05) . 5
HFpEF £ [t &, HFmrEF 20 & % i 3% h Hb /K °F
W & 7t (P<<0.05), HFrEF 41 # # 1L 3%
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NT-proBNP /K F- 8] & F+ & (P<<0.05), ProDH /K
B R R (P<<0.05). 5 HFmrEF 4 b %,

HFrEF 4 f# & I 3% * NT-proBNP /K F B & 7} 5
(P<<0.05), W#%2.

#1 FATRNR—BIR

Tab.1 General informations of subjects in various groups

Group n Agelyear) Male(y/ %) SBP(P/mmHg) DBP(P/mmHg) BMI(kg-m~?)
Control 45 67.646.0 21(46.7) 139(122,156) 79(71,90) 25.39(23.24,26.61)
HFpEF 37 68.6412.2 16(43.2) 138(114,158) 72(67,91) 25.39(21.60,28.19)
HFmrEF 42 63.44-10.7 32(76.2)" 137(124,154) 79(72,90) 25.50(22.97,28.65)
HFrEF 39 62.4412.4"" 27(69.2) 119(109,141)* 80(70,90) 24.22(22.13,29.30)
/F/H 3.421 13.434 10.823 2.193 0.979

P 0.021 0.004 0.013 0.533 0.806

Group Diabetes (/%) Hypertension (/%) Statins (/%) ACEI/ARB(/ %) Beta-blockers (/%)
Control 13(28.9) 30(66.7) 5(11.1) 11(24.4) 7(15.6)
HFpEF 13(35.1) 27(73.0) 12(32.4) 10(27.0) 18(48.6)"
HFmrEF 18(42.9) 26(61.9) 23(54.8)"~ 17(40.5) 22(52.4)"
HFrEF 18(46.2) 22(56.4) 22(56.4)" 15(38.5) 22(56.4)"
/F/H 3.234 2.487 24.906 3.685 18.725

P 0.357 0.478 <0.01 0.298 <0.01

"P<20. 05 ws control group; “P<20. 05 vs HFpEF group; *P<0. 05 vs HFmrEF group.

K2 KUBRENRIME HEMATRIFKFE

Tab. 2 Levels of biochemical indicators in serum of subjects in various groups

Group n Alblpy/(g-1L7Y)] ALT[A,/(U-L Y] AST[A,/(U-L 1] CK-MB[p,/(mg-L 1]
Control 45 40.3843.50 16.10(11.50, 23.70) 20.10(16.40,25.20) 13.30(11.90, 15.00)
HFpEF 37 38.624-3.53 17.70(11.40,29.20) 21.30(18.40,31.80) 14.40(11.90,16.60)
HFmrEF 42 39.4544.23 19.60(12.50, 24.20) 19.10(17.10, 27.40) 13.10(11.10, 15.20)
HFrEF 39 39.0744.27 20.00(13.80,32.85) 20.70(17.65,31.80) 11.40(8.30,15.15)
H/F 1.537 3.381 2.517 6.870

P 0.207 0.337 0.472 0.076

Group Nale,/(mmol-1.7 )] GFR(mL-min ') LDL-c[¢,/(mmol-1.7")] FBGle,/(mmol-1.7 )]
Control 141.00(139.00, 142.00) 90.76(86.29,96.41) 3.12(2.44,3.46) 5.17(4.63,5.46)
HFpEF 140.00(136.00, 141.00) 84.79(71.01,93.82) 2.38(1.85,2.84)" 5.50(4.85,6.44)
HFmrEF 141.00(139.00, 142.00) 88.24(67.16.95.19) 2.10(1.64,2.88)" 5.63(4.77,7.19)
HFrEF 140.00(138.00, 142.00) 75.27(63.18,93.29) 2.46(1.87,3.20) 5.76(5.29,7.69)
H/F 7.055 8.215 14.785 11.511

P 0.070 0.042 0.002 0.009

Group Hblp,/(g-L™H)] PLT(X10"L™") NT-proBNP[p,/(ng- 1.~ "] ProDH[p,,/(ng-L™)]
Control 135(129, 144) 219(188,266) 63.58(60.00,74.62) 3.67(1.33,9.67)
HFpEF 127(118,142) 193(164,251) 980.00(527.50,1 963.50)" 4.00(2.00,7.00)
HFmrEF 140(130,148)" 202(176,244) 876.00(366.50,3 962.50)" 2.22(1.22,5.22)
HFrEF 135(123,146) 211(168,233) 4 323.00(1 684.00,8 357.00)“* 1.22(0.56,2.56)">
H/F 9.186 5.414 107.624 13.784

P 0.027 0.144 <0.01 0.003

*P<<0. 05 vs control group; “P<0. 05 vs HFpEF group; *P<0. 05 vs HFmrEF group.
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2.3 ZAmANRCBEEMBAE S HA LK,
HFpEF 41 . HFmrEF 41 1 HFrEF 4 & # LAD #l
E/Em W 8T8 (P<<0.05), HFmrEF 411
HFrEF 41 /i #% LVEDD ¥ 8] & J} & (P<<0.05) ,
LVEF #J I B K (P<<0.05). 5 HFpEF 4 [t#;,
HFmrEF 41 f1 HFrEF 41 # 3% LVEDD 3 B & J+ &
(P<<0.05), LVEF ¥R L (P<<0.05), HFrEF 4

BELADW B IR (P<<0.05). SHFmrEF4HH#,
HFrEF 41 2 % E/Em W {E W] & 7t/ (P<<0.05),
LVEF B 8 [k (P<<0.05), W% 3.

2.4 #&qiF ¥ ProDHARF L & A4 48 £
M B ML T ProDH /K5 LVEDD £ i A 56 56
% (r=—0.210, P=0.007), 5 LVEF £ iEM %
XK & (r=0.220, P=0.005), %4,

X3 HAPFREN LR BHER

Tab.3 Cardiac ultrasound indicators of subjects in various groups

[M(P25,P75)]

Group n LAD(//mm) IVST(/mm)  LVPWT(//mm)  LVEDD(//mm) E/Em(m-s™") LVEF(»/%)
Control 45 36(34,39) 10(9,10) 9(9,10) 46(43,48) 9.75(7.68,11.75) 64(61,68)
HFpEF 39 42(38,45) 10(9,11) 10(9,10) 47(43,50) 15.19(13.55,22.35)° 61(56,65)
HFmrEF 42 43(40,46) 10(9,11) 10(9,10) 55(52,59)" 12.74(10.33,18.33)" 44(43,47)%
HFrEF 37 47(42,50) 9(8,10) 9(8,10) 61(55,68)" 21.11(15.48,28.75)"  33(30,36)""
H/F 66.576 5.702 4.765 87.620 65.312 139.556

P <20.01 0.127 0.190 <<0.01 <20.001 <20.01

*P<20. 05 ws control group; “P<<0. 05 vs HEpEF group; *P<C0. 05 vs HFmrEF group.
£4  BHEME P ProDH K545 A4 L8 #5594
Tab.4 Correlations between ProDH levels and various biochemical indicators in serum of patients

Factor Age Gender SBP GFR LLDL-c FBG Hb NT-proBNP LAD LVEDD E/Em LVEF
r —0.089 0.008 0.028 0.015 —0.078 —0.065 —0.018 —0.133 —0.119 —0.210  —0.066  0.220
P 0.261 0.923 0.724 0.852 0.320 0.409 0.819 0.091 0.129 0.007 0.403  0.005
2.5 HFrEFAHFmrEF &9 ¥-aB & LUEEKAE BB TRY . 2N AR —FEE 2 A

HFrEF fl HFmrEF 1E i A 4% &, HFrEF 4 fl
HFmEF HIR 8 & 1, HFpEF 28 Fixf IR 20 I8 4 0,
DLAERE . MW (BEA 1, LA 0). SBP, &/
MR IT 225 (R 1, RIRAANO) . J&& M)k
H R R 2258 (IRH N1, KR KO0 .
%+ CK-MB, Na., GFR, LDL-C, FBG. Hb A
ProDH K F-1E 8 A A8 5 . Logistic a1 15 43 #7 45 5
N FAEFFBG KT O IR RE Y fa B PR &
17 H GFR A ProDH 7K -7 5 2 0 JIE Ty BE 1) £
HE. W#ES,

RIS & I

O MR N B R FERE AR E R4 IE 0 LI 46
14 BE 1t 32 TR I T Lok R AL R R AL AR R AR o 0
Lam T A 2 AP RERR Y, BARIE NI RR . A A
B BRR A IERR A . RS, O LR IR Lk
PRI TG s R G B (3 R 8 o RE B, LU O A 4
B o AR I, UL R AR R A A
% B A RE T B A, 0 o I A A 2 R 1 T A A L RE

LR, 20 PN o A B 1 M R B S 5 T A0
EER S

ProDH J& f# 1t i 2 B2 73 i A8 05 55 — 20 0 il
ProDH 5 2k i 44 48 A 0T W 4 52 5 A 11 38 W) 2 07 T
BRI b, B R RN R (flavin
adenine dinucleotide, FAD) ¥f L F 5% £ 2 I 0 4%
TR AN 2 C ' ProDH AL I & B2 4% 1k 0 1-nit
W% ok -5- 32 BR & (1-pyrroline-5-carboxylate, PC5),
e R, fEHE TR, A IR T
iR (adenosine triphosphate, ATP) KiftE& .
TANNER 4§ " B 58 & B . M35 15 o 19 PSC ide
Jirt Tl ) SRR T NGO 3 A8 ™ A 3 it TR A T e i M
T ¥ H B BB (nicotinamide adenine dinucleotide
phosphate, NADPH).

Whge Y Bon . ProDH A A2 gk ALK 40 g 7= A4
e, TERMESREMEERE A ENEL T, 9L AMP
WA ) B BB I JE ProDH 2638, 3245 40 i 4 4k
WE W JE 5 S ATP 77 A=, o0 LBk o A sk S
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=5 ZHEZE Logistic MF34r¥r HFrEF #l HFmrEF B2 e BB &
Tab.5 Influencing factors of HFrEF and HFmrEF analyzed by multivariate Logistic regression analysis

Influencing factor B SE Wald P OR(95%CI)
Agel(year) —0.085 0.027 9.845 0.002 0.919(0.871—0.969)
Gender 1.260 0.496 6.449 0.011 3.526(1.333—9.327)
SBP(mmHg) —0.006 0.009 0.405 0.525 0.994(0.977—1.012)
Statins 1.347 0.502 7.211 0.007 3.847(1.439—10.285)
Beta-blockers 0.370 0.484 0.585 0.444 1.448(0.560—3.743)
CK-MB(pg-L " —0.104 0.046 5.004 0.025 0.901(0.823—0.987)
Na(mmol-L ™) 0.137 0.077 3.145 0.076 1.146(0.986—1.333)
GFR(mL-min ") —0.045 0.013 11.512 0.001 0.956(0.931—0.981)
LDL-c(mL-min ") 0.197 0.267 0.542 0.462 1.217(0.721—2.054)
FBG(mL-min ') 0.333 0.136 5.999 0.014 1.395(1.069—1.820)
Hb(g-L ") 0.023 0.016 2.060 0.151 1.024(0.992—1.057)
ProDH(ng-L ") —0.186 0.062 9.067 0.003 0.830(0.736—0.937)

ProDH # ik T, #F5¢ " Bon . HAESuf k.o
UYL LR, Bl P O J7 50 41K R ProDH # ik
IKF-REA, I LB 0o UL 200 i e o, 7R Sk 460 et [ 1) 422
K, ProDH ik K P 8 BEAL . AW LR R .
5% 4 M HFpEF 4 %%, HFrEF 41 83 1 i v
ProDH 7K F- B & B& A%, 4278 ProDH A F] F &0 L
o0 M AL AR B, AR M0 R il B 3 0 UL RE A X
¥ Z . ProDH 5% BP0 WE W fF 7R A 6 M, A
PR AR WoR . B L T ProDH /K 5 LVEDD
BEHMAMEEXER, 5LVEF £ IEMXEEER, R
ProDH 7 .0 IE 5 %3 b ml fig B A -9 E M, ProDH
YPOTIREA 2. AR5 WOR . FESRME ProDH 3 A
B /N B2 0 G R AR, BN SR
o g 0 W R L O IR R 5 P 3 5K ProDH
/N LVEF £ relc s, 5545 0 — 3.
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FER DNA B0 S 2500 LA M se T, Wik DNA &S
X PR B 0o AL 200 i 356 PRI A e o R A4 0 ok A G
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VA AT RE £ R w0 LA DNA A= 9 6 B AN 41 it 14
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KR Y 20 B DNA A= 90 6 5B B BRI . 2400 L4
JiL A58 43 77 B, O LA 2 0 S DR B AL
Z AL O AV FH 2 30 R 25 B 32 101 sl A R 3T & 19 2R
(S O 1 s 2 PO (5 I 1 11 =
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PER 2, BEE ProDHKFJhE, 3% B HFrEF #
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FIF CHF 35 220 46 T RE Y42 7 .
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