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Correlation analysis of oxidative stress, serum GDF11 and serum
HO-1 levels with cardiac function indexes in patients
with chronic heart failure*
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Affiliated Hospital of North Sichuan Medical College, Nanchong, Sichuan 637000, China)

Abstract: Objective To investigate the correlation between growth differentiation factor 11 (GDF11), heme
oxygenase-1 (HO-1), oxidative stress levels, and cardiac function indicators in patients with chronic heart failure
(CHF). Methods We selected 134 CHF patients admitted to the affiliated hospital of North Sichuan Medical
College from February 2021 to February 2023 as the study group. According to the New York Heart Association
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functional classification, they were divided into three subgroups [Class II (47 cases), Class III (61 cases), Class IV
(26 cases)]. Additionally, 70 healthy individuals undergoing health check-ups during the same period were selected
as the control group. We compared serum GDF11, HO-1, oxidative stress indicators [glutathione peroxidase 3 (GSH-
Px3), total antioxidant capacity (T-AOC), advanced oxidation protein products (AOPP), lipid peroxidation (LPO)],
and cardiac function indicators [brain natriuretic peptide (BNP), cardiac troponin I (cTnl), left ventricular end-
diastolic diameter (LVEDD), left ventricular mass index (LVMI), left ventricular ejection fraction (LVEF)] between
the study and control groups and among CHF patients with different severity levels. Pearson's method was employed
to analyze the correlation between GDF11, HO-1, oxidative stress levels, and cardiac function indicators. Results
GDF11 and HO-1 levels in the study group were higher than those in the control group (P < 0.05). GSH-Px3 and T-
AOC levels in the study group were lower than those in the control group, while AOPP and LPO levels were higher
than those in the control group (P < 0.05). BNP, ¢Tnl, LVEDD, LVMI levels in the study group were higher than
those in the control group, while LVEF level was lower than that in the control group (P < 0.05). In Class II, GDF11,
HO-1, AOPP, LPO, BNP, ¢Tnl, LVEDD, LVMI levels were lower than those in Class Il and IV (P < 0.05). In Class
III, GDF11, HO-1, AOPP, LPO, BNP, ¢cTnl, LVEDD, LVMI levels were lower than those in Class IV (P < 0.05). In
Class II, GSH-Px3, T-AOC, LVEF levels were higher than those in Class III and IV (P < 0.05). In Class III, GSH-
Px3, T-AOC, LVEF levels were higher than those in Class IV (P < 0.05). Pearson correlation analysis showed a
positive correlation between GDF11, HO-1, AOPP, LPO, and BNP, ¢Tnl, LVEDD, LVMI, and a negative correlation
with LVEF. GSH-Px3 and T-AOC showed a negative correlation with BNP, ¢cTnl, LVEDD, LVMI, and a positive
correlation with LVEF (P < 0.05). Conclusion GDF11, HO-1, oxidative stress levels, and cardiac function in CHF
patients are in an abnormal state, and there is a close relationship between GDF11, HO-1, oxidative stress levels, and
cardiac function.

Keywords: heart failure, chronic; oxidative stress; growth differentiation factor 11; heme oxygenase-1; heart
function
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ZEAAEY . CHF R BEAE W 84 K mig i ot , 8%
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Wi B 32 56 4G 0 1 7 GDF11 . HO-1. 23 e H ik i 4
Ak Wy i 3 ( glutathione peroxidase 3, GSH-Px3) . B I %A
1k &€ 17 (total antioxidant capacity, T-AOC ) M
A 7 ¥ (advanced oxidation protein  products,
AOPP) . & AkNE o (1ipid peroxide, LPO) K e
o 5 A5 I 0L 37 A &M K (brain natriuretic peptide,
BNP) 7K -5 A2 K ol gk 4 I i v 0 WUILES 2 F1 1
(cardiac troponin 1, eTnl) K. WF & %0 |V
m S A MR R A
132 SRR E AR AN SRR G2
FACEREEHAEIETFREARA A, B S
Versana Essential ) 1788 7.0 ) K K A, AR08 3k
25~40 MHz. FEHBAEMEME, &Kk LS
KPR 30° 41, M BUR S 2l B 5% A0 K Y)
T HEAT 10 W LA B sh I ge, & IR tn i &
O ERR, MEid R A OB KRBT
(left ventricular end diastolic diameter, LVEDD) | Z& /0>
Z JFi B 35 %51 (left ventricular mass index, LVMI) . & &
5 114355 (1eft ventricular ejection fraction, LVEF ) .
1.4 St FERE

B 43 MR SPSS 22.0 G4 . iR RL
DASR + bR 22 (x 2 s) Ron, LUECR A ¢ K 30 5007

LT, TR LR LSD—e A 56 5 15020k LR
iR (%) Fm, FLBCR A XKL s A OGRS T
Person s, P<0.05 HERAHFIT¥E XL,

2 HR

2.1 THGDF11.HO-1KkFELLE

PIZH GDF11, HO-1 /K FHuAe, &k, 22
S G X (P <0.05), BFFEA Y T X IR
H, WFEIL,

#1 WHAGDF11.HO-1/kFLLE (ng/mL, x+s)

25 n GDF11 HO-1
olEaed 134 753.49 + 41.82 823 +1.04
Xt HR 2 70 302.56 + 25.43 5.12+0.75
t{H 82.538 22.177
PiE 0.000 0.000

2.2 WASFWEHKFLE

W 2 () GSH-Px3, T-AOC. AOPP. LPO /K
i, ks, 278065058 L (P<0.05),
WF 5% 4 GSH-Px3 . T-AOC ¥ T X} R4, AOPP,
LPO K- Hym T . Wak2.

®2 FWASHNHKELE (r+s)

2071 n GSH-Px3/(ng/mL.) T-AOC/(u/ml.) AOPP/(umol/L) LPO/( umol/L)
T 134 39.86 £5.71 32.17 +3.82 9322 + 11.37 6.81+0.76
POgiE| 70 71.09 + 9.04 50.94 +5.53 61.83+8.15 3.75+0.62
t{H 30.135 28.422 20.500 29.009
P{H 0.000 0.000 0.000

2.3 WHOINBEIEIRILER
W40 BNP. ¢Tnl, LVEDD. LVMI. LVEF It
B, &5, Z2RWA5I1#E X (P<0.05), i

4% 40 BNP. c¢Tnl. LVEDD. LVMI ¥ & T X B4 ,
LVEF X FXF R4 . WL 3.

*®3 WADINEEIEIRIEER (xzs)

25 n BNP/(g/L) cTnl/(pe/L) LVEDD/mm LVMI LVEF/%
5T 134 21795 +11.37 8.08 £2.05 58.05 + 6.67 127.11 + 13.86 49.87 £4.09
X HR2H 70 54.02+491 3.21+0.63 43.14 +5.22 114.95 + 14.07 66.14 +6.12
tE 115.048 19.383 16.273 5918 9.349
PAE 0.000 0.000 0.000 0.000 0.000
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24 AELDIHESRCHFEEEL BTN K
GDF11.HO-1. &L R #K T O I BEFERREL B
10N 1 N & iR 37/ INEA B VN o o=
JE . CHF G L i, 2R Igita L (P>
0.05) . 3 41 A9 GDF11, HO-1, GSH-Px3., T-AOC ,
AOPP . LPO ., BNP . ¢Tnl.LVEDD . LVMI . LVEF [t # ,
7 2570, E R WA G EE L (P<0.05); T2

41 GDF11, HO-1, AOPP, LPO ., BNP ¢Tnl., LVEDD .
LVMI #4I% F T 4% A1 IV e 41 (P <0.05) , T 9% 41
GDF11.,HO-1,AOPP LPO .BNP . c¢Tnl .LVEDD , LVMI
LTIV (P <0.05), T 9441 GSH-Px3 . T-AOC ,
LVEF 4 5 F MAIV 240 (P <0.05) , T 9% 4 GSH-
Px3. T-AOC ., LVEF ¥J & F IV g4 41 (P <0.05) .
%4,

x4 FRDINEES R CHF BEELERK GDF11  HO-1 KRk F O ThBEEFREL B

| 47 27/20 63.36 +9.15 2.14+0.62 18(38.30) 10(21.28) 533.62 + 35.41
|| BV 61 36/25 63.62+9.28 2.05+0.57 26(42.62) 11(18.03) 745.12 + 42,057
& 26 15/11 64.05+9.24 226 +0.65 9(34.62) 5(19.23) 856.74 + 55.3372
X’/ F{H 0.030 0.047 1.134 0.537 0.179 560.583
PAE 0.985 0.954 0.325 0.765 0.914 0.000

441 6.33 £ 0.81 58.29+7.07 40.68 + 4.26 76.39 + 8.52 552051
|| 8.16 + 1.077 41.05+6.13" 33.25 +3.96" 92.17 + 10.64" 6.68 +0.63"
Vg 9.37 +1.22% 3346 +5.717% 25.73 £3.627% 103.64 + 12.097? 7.75 +0.8172
X! FIi 83.392 154.488 121.099 64.885 110.073
P 0.000 0.000 0.000 0.000 0.000

11441 150.68 +9.26 6.08 £1.27 4537 +4.63 11836 = 14.17 58.32 +3.41
|| & 21249+ 11.74% 8.03 +1.94Y 56.24 + 5317 125.82 + 13.24% 50.64 = 4.177
Ve 246.33 + 16.75%% 12.09 +2.3672 61.82 +5.65"% 131.46 + 13.65% 4325 +43302
X! P 608.830 90.343 101.084 8.404 127.336
P 0.000 0.000 0.000 0.000 0.000

T O YA ILEL, P<0.05;5 M ES, P<0.05,

2.5 GDF11.HO-1. | MK TES O IhEEERR
HIFE ES 4T
Pearson #H )¢ i 7% , GDF11 . HO-1 . AOPP . LPO

5 LVEF £ it #1 3¢ (P <0.05) ; GSH-Px3 . T-AOC 5
BNP . ¢Tnl,LVEDD , LVMI #] & i # 5 (P <0.05) , 5
LVEF 2 1EFH%(P<0.05), WS,

5 BNP . cTnl.LVEDD . LVMI 3 % 1E #H 3¢ (P <0.05) ,

&5 GDF11.HO-1 . & MEKkFES O IhEEIERIAE LT

GDF11 0.604 0.000 0.611 0.000 0.592 0.000 0.621 0.000 -0.583 0.000
HO-1 0.532 0.000 0.543 0.000 0.541 0.000 0.562 0.000 -0.571 0.000
GSH-Px3 -0.564 0.000 -0.557 0.000 -0.548 0.000 -0.552 0.000 0.583 0.000
T-AOC -0.551 0.000 -0.549 0.000 -0.543 0.000 -0.556 0.000 0.574 0.000
AOPP 0.514 0.000 0.525 0.000 0.496 0.000 0.493 0.000 -0.507 0.000
LPO 0.553 0.000 0.546 0.000 0.559 0.000 0.542 0.000 -0.519 0.000
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FEALFERZSFEM L A", G IRXT CHF BIGY7 3
BLLLZGWIR YT R T, i A K i 2R e i 1 )
B— 7 M Bt 710 45, X F 2 iR T CRUR L AR
P L4 T O WE TR 25 IR 7 S5 AR,

AW 5T 45 A W oR |, WF 58 41 AOPP, LPO , BNP |
¢Tnl . LVEDD . LVMI 7K ~F- ) &% T X B 41, fff 58 4
GSH-Px3 . T-AOC . LVEF 7K ¥ ¥4 T %} BE 41 ; HLFti %5
LY fE 4 L F+, AOPP LPO ,BNP . ¢Tnl, LVEDD ,
LVMI /K- FFF, GSH-Px3 . T-AOC . LVEF /K °F- T %,
R LIRS 58 CHF W & 4B R R .
CHF i & /E kB 5 Z Fhos 3 B O 6 Ak
N G S . AR SO AR ML S A S B A AR R
7 1 — RS, IR N AL R T AL T PR
(reactive oxygen species, ROS) F&E A AL, T ROS &
S A % B B 2 1 A O DORRCT Il 48 RE | o)
TN B 20 43 0 A PR F X0 JUL A B A 4
[F] s, ROS 34 AT 3 5o 30 982 P B C 45 58 722 3 i
LR RS, A AR R 450 405 5 &2 0 L4 L 9 T, 3
M5 A& CHF''™ X1 A= SR IOy o) 3 o FR 35 4]
ALK, 25 5 R o0 ) 32 0 SR TN U L AOPP
T IEE KT, SR AF AL Z A

CHF 2 Wik 7 16 i 46 1, B & Z A AE W48 bn ki
DX 4 S0 J7 3 W G 9T A . AR B Y R
GDF11 . HO-1 AT W%, B 764 CHF &4 1L 1 4 4
AL T Z A SEHE bR . GDF11AE y TGF-B M % 1
B Z— TR E S B SRS B RS, DR
Z N H B A POE A N, TR BT R
16, GDF11 X0 UL 105 K i 45 P9 1 46 005 A3 R 47 A
FHPY VR BE S0 s 58 B, GDFLL A 3 3 34
W SR AR AT 45 A SIS R AL IR [
iz Red R IR BTUORR PR A N o [RIEE, BN
I AP HE BRI /N B S GDF1L, 25 2R i 7 GDF11
AT /N B L 7, DR O LA i AR AR B . ARBE
SE4E RN BFSE2H GDF11 K- T % B 40, LB
&0 UIRE g b T g, AT e R R CHF & A
bR R U O WL 3, FLAR GDF LT 7K P 7 8
T . HO-1 B 4045 T 440 b, g0 i 41

R IRE R | — S At Sk, IR 38 7k 0
41 £ J5 e 5 R AIK ROS IE M, B Ik HO-1 B #%
5P AE R AR ST 45 R R, FSE 41 HO-1
T IR, BB O RE S BT T . IEE
T OLT  HO-1 FRIRIK P8R B S LA K A R AL
B PR T A R, HO-1 K SF 5% T . HO-1
Z BN Z R T BOA T B A T E2 A C R T 2
(nuclear factor erythroid 2-related factor 2, Nrf2) A] B
2V HO-1 3 336 P, i mRNA S8R 13835
PO AN HO-1 38 7] 38 i AMP- %06 25 1 il 45
T [ T Ao A A O T A 4 B A T A R -y SR T
R =1 o, 328 T 8 9 R AA LA B 3 . E AR EFEPY Y
9% W, CHF ZA4F 8 HO-1 /K &g 3% i T X 1R
4, HHO-1 5.0 % EA AN A A OCE, 54
IR 45 RAFAE — Bz AL

S B GDF1L  HO-1 ., S 4k 1 3 5 0 T 6E i A
Fe AR 5T AT Pearson AH M 43 BT, 45 R BN,
GDF11. HO-1, AOPP, LPO 5 BNP. ¢Tnl. LVEDD .
LVMI & 1E A8 5, 5 LVEF &2 1 /1 3¢ , GSH-Px3 . T-
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LVEF 2 1EAH ¢, $27R8 DA L4645 5 n] A 1 R 0
Wi CHF & Az XILRAE A .
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