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Protective Effect of Praeruptorin D on Chronic Hypoxia — Induced Myocardial Injury in

Model Rats with Chronic Obstructive Pulmonary Disease
DU Peishan', JIANG Aiwen’ , TIAN Yanzhen',ZHAO Dongpo' ,MAO Jianyun',SONG Yongjian'
(1. The First Hospital of Zhangjiakou ,Zhangjiakou ,Hebei,China 075000; 2. The First Affiliated Hospital of Hebei North University , Zhangjiakou,
Hebei ,China  075000)
Abstract: Objective To investigate the protective effect of praeruptorin D (PD) on the chronic hypoxia (CH) - induced
myocardial injury in model rats with chronic obstructive pulmonary disease (COPD). Methods The COPD rat models were
constructed by the smoke combined with nasal feeding of lipopolysaccharide,then they were subjected to persistent hypoxia under
normal atmospheric pressure (9.5% — 10.5% of oxygen concentration) for four weeks to construct the COPD + CH rat models.
The rats were divided into the COPD group (equal volume of physiological saline),the COPD + CH group (equal volume of
physiological saline),the low — and high — dose PD groups (0.1,0.5 mg / mL),the nuclear factor — erythroid 2 — related factor 2
(Nrf2) / heme oxygenase — 1 (HO - 1) signaling pathway inhibitor all — trans — retinoic acid (ATRA) group (0.5 mg / kg),
the high — dose PD + ATRA group (0.5 mg / mL of PD + 0.5 mg / kg of ATRA). Each group received intraperitoneal injection
of drugs or physiological saline; PD and physiological saline were given once daily for four weeks, while ATRA was given once
daily for two weeks, starting from the 15th day of modeling. The degree of myocardial tissue damage and cell apoptosis were
analyzed by the hematoxylin eosin (HE) staining and TUNEL method,and the apoptosis rate was calculated. The levels of creatine
kinase MB (CK — MB),lactate dehydrogenase (LDH),cardiac troponin I (c¢Tnl),malondialdehyde (MDA) ,interleukin — 6 (IL. = 6),
and interleukin — 1B (IL — 1B) were measured by the enzyme - linked immunosorbent assay. The reactive oxygen species (ROS)
level was measured by the flow cytometry,and the expression levels of Nrf2 and HO - 1 proteins were measured by the Western
blot. Results Compared with those in the COPD group,the pathological damage and inflammatory response of myocardial tissue in
the COPD + CH group were more serious,the apoptosis rate significantly increased;the CK — MB,LDH,cTnl,ROS,IL - 6,IL - 13
and MDA levels in rat serum significantly increased;the expression level of Nrf2 protein significantly decreased,and the expression

level of HO — 1 protein significantly increased (P < 0.05). Compared with those in the COPD + CH group, the pathological
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damage and inflammatory response of myocardial tissue in the low — and high - dose PD groups relieved, the apoptosis rate
significantly decreased,the CK - MB,LDH, ¢Tnl, ROS,IL - 6,IL - 1B and MDA levels in rat serum significantly decreased, the

expression levels of Nrf2 and HO - 1 proteins in rat myocardial tissue significantly increased;the expression levels of Nrf2 and

HO - 1 proteins in the rat myocardial tissue in the ATRA group significantly decreased (P < 0.05). Compared with those in the

ATRA group, the expression levels of Nrf2 and HO - 1 proteins in the myocardial tissue in the high - dose PD + ATRA group

significantly increased (P < 0.05). Conclusion PD can protect the myocardium of COPD + CH model rats,and its mechanism

may be related to the activity improvement of Nrf2 / HO — 1 signaling pathway.

Key words:chronic obstructive pulmonary disease;chronic hypoxia;praeruptorin Dsmyocardial damage;Nif2 / HO — 1 signaling pathway
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Fig. 1 Pathological morphology of myocardial tissue of rats (HE,400 x)
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I . Cell apoptosis chart

II. Data statistics

Note: Compared with those in the COPD group, P < 0.05. Compared with those in the COPD + CH group,*P < 0.05 (for Fig.2,Tab. 1 - 3).

Fig. 2 Apoptosis of rat myocardial tissue cells
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Tab.1 Comparison of serum myocardial injury — related factor

levels in each group (X = s,n = 10)

@x #F(mg/kg) CK-MB(U/L) LDH(U/L)  cTnl(pg/L)
COPD4 235.49£20.34 178.50£1.59  4.22+0.58
COPD + CH 4L 566.79+25.09° 531.4426.28° 34.50£4.55
KA EPDA 0.1 435.99+18.24" 400.33+17.56' 23.11+3.10°
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Tab.2 Comparison of serum inflammatory factor and oxidative

stress — related factor levels in each group (X = s,n = 10)

A A2 (mg/kg) MDA(nmol/mL)  ROS(U/mL)  IL-6(pg/mL) IL-18(pg/mL)
COPD4 1540311 135.49£9.55  21.45£3.10  34.505.60
COPD +CHA 35.46+2.19° 475,38+ 14.30° 58.79£2.59°  78.09+4.12
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Tab.3 Comparison of Nrf2 and HO - 1 protein expression levels

in myocardial tissue in each group (X % s,n = 10)

4 7 #1%& (mg / kg) Nif2 HO - 1

COPD 41 0.68+0.12 0.30+0.17
COPD + CH#4L 0.40+0.15" 0.43 +0.26
157 % PD 4 0.1 0.49 +0.13* 0.53+0.18"*
HAEPDA 0.5 0.65+0.14* 0.60=0.21*
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Fig.3 Protein electropherograms
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Tab.4 Comparison of Nrf2 and HO - 1 protein expression levels

under ATRA in myocardial tissue in each group (X * s,n = 10)

207 712 (mg/kg) Nif2 HO -1
COPD + CH#L 0.49+0.15 0.51+0.26
ATRA 28 0.5 0.29£0.10° 0.30+0.11*

##2PD + ATRA 4L 0.5+0.5 0.44+0.13% 0.46+0. 18"

E:5 ATRA 48304 ,0P < 0.05,
Note: Compared with those in the ATRA group,”P < 0.05.
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Fig.4 Protein electropherograms (under ATRA)
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