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5 NYHA 48 2 B4 % (r=0.617,0.598,P=0.028,0.045), hFH & &L CHD &% K5 XL MACE A
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Analysis of the influencing factors of PDE9A and PYGL levels in peripheral blood
for the assessment of cardiac function and the occurrence of adverse
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Abstract: Objective  To explore the influencing factors of peripheral blood phosphodiesterase 9A
(PDE9A) and glycogen phosphorylase (PYGL) levels on cardiac function assessment and majoradverse cardi-
ovascular events (MACE) occurrence in patients with coronary heart disease (CHD). Methods A total of 288
CHD patients admitted to the hospital from January 2022 to February 2024 were selected as the observation
group. According to whether MACE occurred one year after follow-up surgery,the patients were divided into
MACE group and non MACE group. Serum levels of PDE9A and PYGL were determined by enzyme-linked
immunosorbent assay. Spearman correlation analysis was used to analyze the correlations between the levels of
PDE9A and PYGL and the cardiac function classification. The influencing factors of postoperative MACE in
CHD patients were analyzed by univariate and multivariate Logistic regression analysis,and P<(0. 05 was con-
sidered statistically significant. Results There were significant differences in PDE9A, PYGL and NYHA
grades in non MACE group and MACE group (P <C0. 05). The levels of serum PDE9A and PYGL were nega-
tively correlated with left ventricular ejection fraction (LVEF) (+=—0.674,—0.587,P =0.022,0. 043) The
levels of serum PDE9A and PYGL were positively correlated with cardiac function classification (»=0.617,
0.598,P=0.028,0.045), Serum albumin was associated with postoperative MACE in CHD patients,and the
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difference was statistically significant (X* = 16. 968, P <C0. 05). LVEF >46. 28% [OR = 0. 347 (95% CI ;
0.117—0.577)] was a protective factor for MACE in CHD patients (P <C0. 05). Serum albumin<<35 g/L
[OR=2.462(95%CI:1.153—3. 771) ], PDE9A>>24. 17 ng/mL [OR =3. 031 (95% CI :1. 568 —4.494) |,
PYGL10. 22 ng/LLOR=2.956(95%CI :1. 417—4. 242) ] were independent risk factors for MACE in CHD pa-
tients (P<C0. 05). Conclusion The levels of PDE9A and PYGL in the peripheral blood of patients with CHD
are closely related to the cardiac function classification and the severity of coronary artery lesions. Moreover,
they are elevated in patients who develop MACE after surgery.and could serve as an independent risk factor
for postoperative MACE. They provide a new reference for hematological markers in the assessment of cardiac

function in coronary heart disease and the risk stratification of postoperative adverse events, assisting in the

optimization of clinical diagnosis and treatment decisions.
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1.1 — %R BEE 2022 4F 1 A & 2024 4F 2 A A
BEliif 288 B CHD i MAFFEXT R . A ASRE: (1)
FERE AR BE (R R M I 0 12 W 5 IR 9T 48 M (2020
AE) ) BAERS W s (2) 17 IR 3h ko 5 . 1252 48 B IR
KA AR s () I R 55k 5 % . HEBR b . (1) 54k
ks BB A S 5 (2) BEAE AT TR 9 BBR 0 (3) A Ot
FEE T B s (4D A7 16 Tl I AR A LD ) 3 O I
M g . = F b E G RS BB f8 B
(2017 st MACE B2 Wibr e, 453+ CHD B3
RIG—5 P& B KA SR A T A P 1 0 A 2
WO HEIE O DR T R R
R E I AT R &R ERF A 76 Bl A R
MACE 41, % 4x 212 ) & 3 bR g5 0 0 8 . Rk ak
MACE 4. 3 MACE 415 MACE 20 ¥ 5] AE 8 L fk
EIE(BMD 5 — R B L. 2R TG ih¥ 8 X
(P>0.05), HAM M, W1, RHRLERE
B DL b vE CH AL 4 5 0 20240102) I BUAS i A B 3
M HZEWNFRE.,

*1 AA—BRARER(n F rEs)

i H 4 MACE 4 (n=212) MACE 4 (n=176) Xt /t P
P 0.002 0.988
5 109 39
o 103 37
ER () 60.75+9.11 60.69+8.79 0. 050 0. 960
BMI(kg/m*) 22.5142.19 22,4942, 25 0. 946 0. 068
W i sl 0.271 0. 603
A 107 41
¥ 105 35
TR sk 0.812 0. 368
ol 102 32

J 110
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gkl WH—MERLLE (2 K x£s)

i H 4k MACE 4 (n=212) MACE 4 (n=76) xX:/t P
LT s 1.296 0.523

1o L 62(29. 25) 29(38.16)

=5 g 1A 77(36.32) 26(34.21)

W PR v 73(34.43) 21(27.63)
Y 45 . (mmHg) 131.254+14.51 133.59+14. 62 1.204 0.230
#F5K HE (mmHg) 77.8648.01 78.5847.95 0.674 0.501

1.2 50 2 A 3 =i 40 i o H £ (Ther-
mo A A, HHE . AMQAX2000) ; I 45 & s AL (PG ] F
] A ARTIS pheno) s 4 H 34 A6 0 B4 IR T
2oy A B 7 0 B I (L B ) s PYGL il Bk £ 5%
Wz B8 56 CELISAD i 57l & . PDE9A ELISA i 7 &
(Thermo A H]) .

1.3 Hik

1.3.1 BIr ik CHD B#H ARG 454wk 3h bk
WA R EE s A8 2 AU KRR I R R A, MRk 3 T &
AT €2 € XM N oR N2 1 R L AN NS |
BRAEY TR s R JF 2530 97 LLBT R IR AR | B0 O LR
W R0 BB T 52 R R FH BT ) DT AR I A ST AR
3Tl KBS 43 )2 AT h 25 R 5 AR A 1k BT
FERAMTT 50 URE S04 BE DL S5 46 9% JR 0 LA, AR U5 0
D TR ) i R S IO E 2 R R
KA AJBITHE 1 (2016) B30 B2 50 )7 B0 30 S i
1.3.2 Bk T CHD B & ILRE R,
FEAFEAY PR 5] BMI, W AR s g sl v o e 52 L s A
MLAE B R 8 4 TR &7 5K R 25 I I BE (FBG) L
JHE S (TC) , = Bk H i (TG, = %5 1 Mg 8 14 8 [ fs
(HDL) IK % & 5 & (1 JH [ B2 (LDL) , & & i & L 5%
Bl (ALT), RAAMRAEHEBE (AST), KEXA
(BUND, JRFER (UA) &5 18 B0 5 .0 D) BE 48 b [ 22 % 9 1l 43
H(LVER) £ %= &F ik £ W W42 (LVEDD) | 2 % IR 45
AN (LVESD) Al 2 (NYHA) 434 .
1.3.3 ELISA il % PDE9A.PYGL /K¥ R4
CHD B# ABL 5 IR Y7 P a0 25 I & Bk i 3 mL, JiF
EPPLEE .4 CHEJFE L 3000 r/min, &L 10 min,
Bk RE N 10 em, BB, ELISA R 57 & W &
PDEYA .PYGL /K,

1.3.4 RS ko AR PEALE 3% £ Seldinger 7 57 Hi
Besh k™ .5l A H S5 FLRITILE A 6 F B3l bk
HTEA 2 000 U FFE.200 pg fisEH i ; DUB W S 2
A5 F TIG ZY)ie 48, 4 A2 Bk T4 8 i 5 22
B AN K 8 IA B4 5 A B 5 R 1T e IR B ko
55 HH P 252 A8 5 1 AT e AR 3l ko ois A8 =2 480, AR i
Gensini P40 PEAS 5 HR 20 Bikows 248 F2 5, Hoh i & 7 4>
SEE R Bl o A8 B A 343 A6 A ek R B ik sk A4S R B T
I3 G R A S AR Bl ke R AR A 2 N (<18 Zr b i
FERAE, =18 ~ 41 4y I R AE, =41 5 o EE
AL .

1.4 Siiteghbs R SPSS23. 0 48 it~ 5 k47
Bl b . NYHA 2090150988 L Bl i 40 R
Fon AL R XP R s 1H i R A IE S A AR
Pha £ s FRon, 4l &k 2 Sr B AR ¢ K 50
Spearman 825G H1 43 BF PDE9A .PYGL 7K 5.0 3
BET B AH X PE . 12 2 I ZE Logistic [0 5 £ B 45
7% CHD B # R J5 MACE & 4 i #H & 52 0 [H % , Hos-
mer-Lemeshow B iFB BRI &, LI P<<0.05 H &
SAGIFER X,
2 % R
2.1 W4 PDE9A.PYGL /K #1 NYHA 43 %% It
¥ Wi PDE9A.PYGL . NYHA 5% lb#¢, % 7
B Gt L (P<<0.05), Wk 2,
2.2 PDEYA.PYGL /K*¥ 5 LVEF.NYHA 74
AEOCYE I HERR G ZE IR 2 I &R T, i — 2P R A AR
KA BT R IE AR 5 BMIL . (&5 I FE L 5 18 I E | PR
R N i N QA N 3 0 S Al T S i s R
PDEYA.PYGL /K5 LVEF (i 42728 £ ) 52 i /¢
(r=—0.674, — 0. 587, P = 0. 022.0. 043); Il &
PDEYA .PYGL /K5 NYHA 432 (5 /3 K725 &)
BIFEMXG-=0.617.0.598,P=0.028.0.045),
2.3 MACE 41 53F MACE 20 i 3 fih 15 R % B e 35
MACE 417 A& [ 5 598 MACE 41t #g, 22
SAGHFE L (P<0.05), W3,
2.4 ZHNE Logistic MHE R # 5 CHD B # K5
MACE KAMMKEEmKEE K LRSS B E ST
ZSRA G B SO N R o 2 ] 52 E T AE R R
(ROO) h Zef5 i #kr L JF WM. NYHA 4302 (Il IV
FRAE 15 1 . 1R {E 0, MiE A E A (35 g/L iR
i 0,<<35 g/L Iit{& 1), PDE9A (>>24. 17 ng/mL Ji
i 1,<<24.17 ng/mL {4 00, PYGL(>10. 22 pg/L
WEAE 1,<C10. 22 pg/L WAH 0), LVEF (>>46. 28 % i
B 1,<<46. 28 % WMH 00 A A8 it B 2 & & E MACE
(RA=1,KEHE=01E R A &, [F B E A 2%
S BMI, &I 58 Of PR i sB 45 28 A8 L JF 8 IR T
J7 5 (VL2 B ek g Bk ek e 4 5k R o SRR A, 5 R 3
WK SZHRAE AR 25 BR BB 5K R o 51 1 B 0L R i
XX, AT AR 0 A AY DL HE B3 70 0 £ . 45 S 5
7~ : Hosmer-Lemeshow #56 (X* =7. 92, P =0. 44) #&
TRBLE A B I LVEF > 46. 28% /& CHD B #
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MACE &AM R (P<<0. 05 M FHEF<35 AP ET KA EREEF LR ITFE X (P>
g/L .PDE9A™>24.17 ng/mL.PYGL>10.22 pg/L JJy  0.05), BIAE &6 Hofth [N £ J5 . 1697 7 £ %F MACE &
CHD 3% MACE My RAEMpfak &R (P<<  pharsgm, Wk 4,

0.05), TMRYT H & AH AR 1 Geb iR 30 ik S 2040 AR |

*2 M PDEYAPYGL 7K O I BEIEARL B (v +5 Fn)

i H 4k MACE 41 (n =212) MACE 4 (n=76) t/X* P
PDE9A(ng/mL) 22,9842, 85 29.4243. 68 15.592 <0. 001
PYGL(pg/L) 10.7441. 86 12.5242.17 6. 841 <<0. 001
LVEF(%) 44,1244, 10 40, 8244, 17 5.993 <0. 001
LVEDD(mm) 40. 684354 40.644+3.71 0. 083 0.934
LVESD(mm) 35.4243.09 35.9843.17 1. 346 0.179
NYHA 7% 8.180 0.042

1% 53 15

I % 65 19

1l %% 49 17

V4 45 25
56 K 3 Jk s A R 4.526 0.104

L=35'8 83 40

g 71 22

pyis 58 14

%3 MACE 53 MACE AWM EMIERER LR [ +s BHn Hn(X)]

i H 4k MACE 4 (n=212) MACE 4 (n=76) t/X* P
FBG (mmol/L) 5.8540. 88 5.95240. 91 —0. 842 0. 400
TC(mmol/L) 4.7020. 69 4.8540. 75 —1.589 0.113
TG(mmol/L) 1.4240.41 1.4940. 29 —1.370 0.172
HDL-C(mmol/L) 1.3620. 39 1.4540. 49 —1.108 0. 109
LDL-C(mmol/L) 2.5440.57 2.66+0. 61 —1.545 0.123
FARITH 2. 481 0. 489

B2 TR B kR e sk oR 62 29

SE AR B Bk SR AR 85 24

2HYIREEY TRA 65 23
ALT(U/L) 17.8041.12 17.9941. 20 245 . 214
AST(U/L) 28.24+2.04 28.35+2.09 401 . 689
BUN(mmol/L) 5.021.06 5.2141.01 357 . 176
UA(pmol/L) 293. 55439, 89 294. 01439, 14 087 . 931
Mg H & (g/L) 968 .001

=35 128(60. 38) 25(32.89)

<35 84(39. 62) 51(67.11)
1 B B 8] (D 10.1740. 54 10. 2840. 57 .501 0.134
SR Bl ko A8 A . 873 0.412

EFET X 46(21.70) 11(14. 47)

TR 32 5 06 4h 32 62(29. 25) 22(28.95)

Il i 57 5 i 2% 37 50(23.58) 24(31.58)

i 5 5 32 54(25.47) 19(25. 00)
L M2 I 115(54. 25) 27(35.53) . 754 0.315
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x4 & A E Logistic I AR CHD EHFARE MACE X £ MM XEWE =

g 8 SE Wald X* P OR 95%CI

PDE9A 1.109 0.457 5. 889 0.015 3.031 1.568~4. 494
PYGL 1.084 0. 469 5. 342 0.021 2. 956 1.417~4. 242
LVEF —1.059 0.533 3.903 0.048 0. 347 0.117~0.577
NYHA 444 0. 886 0.543 2.662 0.103 2. 425 0.967~3. 843
IV & 0. 901 0. 406 4.925 0.027 2. 462 1.153~3.771
bR Bk AR X 0.315 0.402 0.614 0.433 1.347 0.564~2. 956
YR KA X, —0.286 0.303 0. 891 0. 345 0. 827 0.574~1.611

3 it %

CHD 21 IR 8 UWLAE 3 3 5892 95 . I & A 5 3 ik
DA R 4505 L I PN B 3 97 G I L 4 U B R T AR R 46
PR 4 M ) 2 Bk BT R R ASE 2 R R 2 LA
S B W RPN O L W o] | I S R A R
HATFARGI B —ERE LT T CHD BE 7
TG HER AHR J5 A7 A7 76 B KURS 19 T /5 AN K, 1] R
FUR PP R E FiAR JE T A A MACE, PRt i R
TR bR B DUIWR RIEAE CHD B A5 ik
Bk A5 B BE A & 4 MACE B2, % T CHD 1297
KB O TR A BE T 3R R YT D SR A B

PDE9YA .PYGL K FFEAR[R 4L [H] (14 22 T 48w — &
FIRE BN RO M5 S 0 & A G, TE R AR R
BTF.PYGL LHEME R E GWIL XS TR M, 78
O LR L R AR IS L 2ROk A4 P AR A B R A ik AR 32 B
PYGL YIH a1, 4 0517 B £0 0 B o3 it 3 3 5 b E A
T R SO A 72 Ao AR SR 0 7 A 1) 30 T P R T e i e
W A% H IR N A T g R R 0 A% IR TV R0 L2
L e 4 ) H B ol S A UK 1 T AR L RS BT A Ak K
B DNA B 055 . B8R 48 (cGMP) 1R R i 15
= o= 1 /AN U N TN - N iR =701 N s e ]
PDE9A 5 23k A] e i it cGMP B fif it 17 5 350k
AR 3h Tk & 5K o) BE B AT B0 LA M R T, 2 A R
cGMP 15 53 % S 75 N 7 9 e AR T . R
PDEYA \PYGL 7K 578 . i 45 % 95 Hh B4 FH A oF 92 4
K ABABF ST B A 288 ]l CHD A J5 REA 5 6], R
GARSE AN I PDEYA . PYGL /KF 5 LVEF.NYHA
DINEE S K R TG MACE % 4= KUK 1Y 22 4 B S B
45 R L ML PDEYALPYGL /K F 5 LVEF & i #
TS, 5 NYHA %R IEAHE; Z2H K Logistic 1
I 53 M7 3 — 2 E 52, PDE9A ™24, 17 ng/mL . PYGL>
10. 22 pg/L MIH FE F1<<35 g/L i CHD ¥ k£
MACE (%70 57 & 6 [ % .

CHD H& AR J5 0 LSk i B 1 i, ML A T3 38 1
98 2 IO 34 728 I — WO T R Y 1 T A 40 I L Ot o

Hh R S i 9 P G ORR T 0 UL = B R R R B
PDE9A W] 5 R I 11 /K A Ay g I 8y A% 17 % 7 ik

MEECR S T 8 1% B K A N R AF . B 1
T E N IR S Y, SR AN R T AL Z R
PEZS G 5 A h BIRAT 5 2 S I, T R IR 52 o 45 A
PE U8 ZE 55 Dy 45 5 JR R0 L2 4R 0R) A A% S o R L 4
O 5 LA Jf sh AV e o7 43 2 i A, B B 51 & b = A5 Sl
% A% 5 BHL Y« e 2438 3k 22 375 B [m) S5 30X 0 JE ) i 1
R GARINE | BN Ny | 21 D OR A AN [
A2 o) AR G 72 b PYGL I P T v mT BE
TR JRRE 0B T SRR B R R RV S5 A A g R
PYGL /K5 LVEF 2 fAHC, #E PYGL i B2 #7
o 43 38 3 17 50 WL RE B YUK L 28 1 Jn 20 D) BE 5 4
FHT UL, T PYGL /KF 5 NYHA 43 9% 2 1F AH K &
YE MACE 2 37 fa b L B9 OR . 24 1 (R 1 4 it
T G RARDE .

A& M 43 M W% 1L 3 PDE9A, PYGL /K% 5
LVEF #fAH56, 5 NYHA 2% 2 EAHG, BEAE Xt
PDEYA WA £ Jm IR T2 5 Il & &F 5k . A6 58 NY-
HA 7398 7, PDE9A /KF#. 5 NYHA 43 9% &
EASE(r=0.617,P =0.028), $& 7% 4h & 1. PDE9A
IR T AT RE B i T 0 LA i P9 cGMP 5 5 % it
JEE S o 5 300 L2 e PN 8 e 2 2K A T L 42 1) 55 WA 4
J1.& B A5 LVEF 2 H M X (r = —0. 674, P=
0.022)" . NYHA 24 I~ IV % i 3 0 JUL Bl i e 4
T, PYGL 7K P AR 1 T i LA 43 A o Dt it g L {HL 3ok
JE VT T BOWE It A FE 8 L 51 Kk RE LR MO LR
i RRER NS LVEF BT A& (r=—0.587.P =
0. 043 FWFFEHG Hy L0 [V 0 7 5 08 FE 0 JIE 4
Jitl PDE9A /K- LU il B 00 ik = 6 A, 2 T fiff 0 ) 3
W RRE A T 0 IR A b R O G AR
5% K& Logistic 817 43 #ff . PDE9A >>24. 17 ng/
mL(OR = 3. 031) fl PYGL > 10.22 pg/L (OR=
2.956)°4 CHD & AJ5 &4 MACE By fals K& i
— AR T HE N AR E MACE #4258 b (14 #r
(TSI (1R 5 = 5 N 1P A o o = s W ([ ]
P2 LI BRI RE 23 360 1l G B S 0 B D E 2
P o M0V 5 B 5 AR U S MR S SR N I TR
BRI o i et bR Bl ik bk 7 51 & MACE™™ . AR BfF 5%
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45588 MACE 41 5 3F MACE 41 1f 7 11 & 114 i
ERA G FE L (P<<0.05) & HAE N MACE % 4
M GRS N Z 1Y OR {H[OR =2. 462(95%CI ;1. 153~
3.77D) 1, R i — I IR OCHR R At 1 Ak S ¢ .

25 P RFR, AME I PDE9A .PYGL K EFmE 5
CHD 8 .0 T i K et Wk 20 ok s 4% 72 32 % D) AH G, T
YE R Bt MACE & A= KBS ¥ 2 A= Wibn &0 . AR5
il 28 b 1 PDEYA \PYGL /K V3545, 45 & 288 195
Bl BT H 5 0w B E D T KR JE MACE 56
F, hARJG MACE B2 B 5 80 1] 36 97 1 40 87 S8 B% .
{05 2234 75 38 3 22 vt BB B 5T 1 B 5 AE K B U
BFIA] R IE T PDEIA PYG HYHE A1 3R )7 SR .

S % Uk
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