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ABSTRACT  

Pulmonary arterial hypertension (PAH) is a serene executioner, which can incite irreversible changes in pneumonic 

vascular structure and point of confinement, developing pulmonary vascular resistance (PVR), right ventricular 

disappointment, and death. Background and Objective: This study was done at the Cardiac Centre of Al-Sader Medical 

City Hospital in Al-Najaf Al-Ashraf province for the period from December 2016 to May 2017 to investigate the level of 

biomarker of Chordinlike-1for patients with pulmonary arterial hypertension as predictive indicators of the disease for 

detection, diagnosis and early treatment of patients. Materials and Methods: The study was applied on 88 people aged 30-

69 years; 67 patients group with pulmonary arterial hypertension (PAH) and 21 healthy group. The group of patients was 

divided into subgroups based on gender, age, body mass index (BMI), waist circumference, smokers and non-smokers, 

type of primary and secondary arterial hypertension, types of secondary arterial hypertension, and disease grade. The 

healthy group was divided according to gender and age. Results The study emerged a significant decrease (p <0.05) in 

the level of Chordin like-1  in the group of pulmonary arterial hypertension patients compared to the healthy group, the 

female group compared to the males, the age group at the age of 30 to 69, Secondary compared with a primary and the 

disease grade group was found that sever lower than moderate and mild.While the level of Chordin like-1   in the healthy 

group divided by gender and age have no significant differences.The study produced that in comparing secondary PAH 

types, there was a significant decrease (p <0.05) in the level of Chordin like-1  for both COPD and Left Heart Disease 

systolic dysfunction or diastolic dysfunction (LHD sys or dia) compared with Valvular, Congenital, and Pulmonary 

embolism. While there was no significant difference in the level of Chordin like-1between Valvular, congenital and 

pulmonary embolism. The study revealed no significant difference in the level of Chordin like-1 for the patients group of 

pulmonary arterial hypertension divided according to BMI group (normal weight, overweight, obese weight), waist 

circumference group (70-80 cm, 81-90 cm, 91-100 cm, 101-110 cm, 111-120 cm) and the group of smokers compared to 

non-smokers. conclusion: The biomarker Chordin like-1consider cautioning sign as a prognostic marker for 

determination PAH patients. 
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INTRODUCTION 

Pulmonary arterial hypertension (PAH) is a serene 

executioner, which can incite irreversible changes in 

pneumonic vascular structure and point of confinement, 

developing pulmonary vascular resistance (PVR), right 

ventricular disappointment, and death1. PAH is known by 

a resting mean pulmonary artery pressure (PAP) ≥ 25 

mmHg,the normal mean PAP still is 14± 3 mmHg, and a 

high most extreme of run of the mill 20 mmHg2,3,4 

Biomarker is enchanting non-intrusive mechanical 

congregations to check and screen of PAH infection and 

expect survival in patients with PAH, along these lines 

various examinations requested to research new 

biomarkers to working environments finding of PAH5. 

Chordin-like 1 is a protein encoded by the CHRDL1 

gene. It is an antagonist of bone morphogenetic protein 4 

by binding to BMP4 and preventing its interaction with 

receptors also play an important role in regulating retinal 

angiogenesis through modulation of BMP4 actions in 

endothelial cells6. 

 

MATERIALS AND METHODS 

Patients and healthy group 

The current study included sixty seven (67) patients 

suffered from pulmonary arterial hypertension disease. 

The samples were collected from Echocardiography unit 

in Cardiac Centre of AL-Sader Teaching Hospital in AL-

Najaf AL-Ashraf province /Iraq, during the period from 

December 2016 to May 2017. The patients group are 

divided into subgroups according to gender, age, body 

mass index types, waist circumferences types, smoking, 

primary and secondary of pulmonary arterial 

hypertension, types of secondary pulmonary arterial 

hypertension, and grade. The healthy group are composed 
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of twenty one (21) appear healthy; they are divided into 

subgroups according to gender and age, a full history of 

each subjects was recorded.  

Exclusion criteria 

They should have no history of heart disease, PAH, 

thyroid disorders, chronic liver disease, diabetes mellitus, 

cancer, renal disorders, anemia, myocardial infarction 

(MI) and acute infections. The healthy group also entered 

to Echocardiography unit to evaluate the presence of 

pulmonary arterial hypertension or any disease related 

with PAH.  

Ethical statement 

The ethics committee for human of AL-Sader Teaching 

Hospital in AL-Najaf AL-Ashraf province /Iraq approved 

protocol. 

Collection of Blood samples 

Five milliliters of venous blood are drawn from 

pulmonary arterial hypertension patients and healthy 

group among  9-11 A.M from ante cubital venipuncture 

using a  disposable needle and plastic syringes  blood was 

left at room temperature for 10 minutes to clot in the gel 

tube .The serum was isolated after centrifugation at 3000 

run per minute for 15 minutes and then serum was 

separated and transported into new disposable tubes 

Eppendorf tube and stored at -20ᴼc. 

Body mass index (BMI)  

A person weight with kilograms divided by the square of 

height with meters called BMI. 

BMI = Weight (kg) / (Height m)² …(1) 

The person who have BMI ranges from (18.5 – 24.9 

kg/m²) is normal and (25 – 29.9 kg/m²) is overweight 

while larger than (30 kg/m²) is obese7. 

Waist circumferences (WC) 

The normal measurement for men is 102cm (40inch) 

while for women is 88cm (35inch)8. The measuring of 

(WC) mast be from the top of the iliac crest and lower 

margin of the least palpable rib at the midpoint by tape 

(stretch‐resistant). 

Primary and Secondary types  

Primary type is a disease with no underlying cause. It 

comes in two forms, one is called familial a disease that 

runs in families and the second form is called idiopathic. 

Secondary type is high pressure in the pulmonary vessels 

due to some other underlying disease, the most common 

causesvalvular disease, COPD, CHD, Left Heart Disease 

systolic dysfunction or diastolic dysfunction (LHD sys or 

dia) and pulmonary embolism. 

Grades of PAH  

The patients were divided into grades of disease (Mild, 

moderate and severe types) depended on 

echocardiographic, which used to assessment of mean 

PAH classified into mild 25–35mmHg, moderate 35–

45mmHg and severe more than 45mmHg also by 

measuring pressure gradient on tricuspid valve 

regurgitation and pressure gradient on pulmonary valve 

regurgitation9.  

Biomarker measurement 

Determination of serum Chordin like-1 level 

Specific kit for measuring human Chordin like-1 level in 

serum was supplied by Elabscience Catalog No: E-EL-

H2629/96T.  

Statistical analysis 

Graphpad prism v6 windows software packages are used 

to analyze data of the present study (Version 6.01, 2012) 

for windows 2007, data were ordered as Mean ± Standard 

deviation (SD), unpaired sample t-test was used for the 

comparison between the patients and healthy group and 

one way ANOVA test was used for the comparison 

among subdivided groups in the measured parameters, 

while the figures constructed using EXEL program of 

Microsoft Office 2007, P value < 0.05 was used as a level 

of statistically significant. 

 

RESULTS 

Comparison of serum chordin like-1 level between 

patients group with pulmonary arterial hypertension and 

healthy group. 

The results exhibit significant decrease (P>0.05) in serum 

chordin like-1level of patients group withpulmonary 

arterial hypertension (0.2314 ± 0.02083 ng/ml) compared 

with healthy group (2.051 ± 0.1492 ng/ml) as showed in 

figure (1). 

Comparison of serum chordin like-1level between male 

and female patients group with pulmonary arterial 

hypertension disease and healthy group.  

The result in figure (2) exhibit significant decrease 

(P>0.05) in serum chordin like-1 level of female patients 

group withpulmonary arterial hypertension (0.1033 ± 

0.06785 ng/ml) compared with male patients group 

(0.4661 ± 0.0489 ng/ml) and also compared with male 

and female healthy group (2.421 ± 0.4251 ng/ml, 1.914 ± 

0.7152 ng /ml) respectively. 

Comparison of serum chordin like-1level among different 

ages of patients group with pulmonary arterial 

hypertension disease and healthy.  

The results of figure (3) indicate there are significant 

decrease (P>0.05) in serum chordin like-1level of 

different ages group in patients with   pulmonary arterial 

hypertension disease (0.1238 ± 0.0141 ng/ml) compared 

with the healthy (1.786 ± 0.1306 ng/ml,  1.787  ±0.088 

ng/ml,  1.788 ± 0.1015 ng/ml and  1.866 ± 0.1803 ng/ml ) 

for the ages (60-69y) ,(50-59y) ,(40-49y) and (30-39y) 

respectively .The age (60-69y) shows lowest significant 

decrease (P>0.05) in serum chordin like-1 level (0.1238 ± 

0.0141 ng/ml) compared with the other  ages, while   the 

results shows non-significant differences between healthy 

group in all ages (figure 3). 

Comparison of serum chordin like-1level of patients 

group with pulmonary arterial hypertension according to 

body mass index classification (normal weight, over 

weight, obese weight). 

The results indicate there are  non-significant differences 

in serum chordin like-1 level and the body mass indexes 

(normal weight, over weight, obese weight) of patients 

group with pulmonary arterial hypertension (figure 4).   

Comparison of serum chordin like-1level among different 

waist circumferences of patients group with the 

pulmonary arterial hypertension. 



Mohammad et.al / Relationship between Chordin… 

 
 

                                             IJPQA, Volume 9, Issue 3, July 2018 – September 2018                                          Page 310 

The results in figure (5) exhibit    non-significant 

differences  

Comparison of serum chordin like-1 level between   

smoker and nonsmoker patients groups with pulmonary 

arterial hypertension.  

The results shows non-significant differences in serum 

chordin like-1 level between smoker and nonsmoker 

patients group with the pulmonary arterial hypertension 

(figure 6). 

The results of the figure (7) reveals there are significant 

decrease (P>0.05) in serum chordin like-1  level of 

secondary patients groups (0.1906 ± 0.01971 ng/ml) 

compared with primary patients groups (0.356 ± 0.05662 

ng/ml). 

Comparison of serum chordin like-1level among different 

diseases of secondary patients group with the pulmonary 

arterial hypertension.  

The results in figure (8) gives a significant decrease 

(P>0.05) between the patients group have chronic 

obstructive pulmonary disease (COPD) and Left Heart 

Disease systolic dysfunction or diastolic dysfunction 

(LHD sys or dia) (0.1054 ± 0.01568 ng/ml) and (0.1211 ± 

0.02224 ng/ml) respectively compared with the Valvular, 

Congenital and pulmonary embolism that have (0.2991 ± 

0.02809 ng/ml, 0.2811 ± 0.04582 ng/ml and 0.2731± 

0.01205 ng/ml) respectively, while the results gives non-

significant differences between both  patients group have 

chronic obstructive pulmonary disease (COPD) and Left 

Heart Disease systolic dysfunction or diastolic 

dysfunction (LHD sys or dia) alone and also results gives 

non-significant differences among valvular, congenital 

and pulmonary embolism. 

Comparison of serum chordin like-1level among different 

grades of secondary and primary patients group with the 

pulmonary arterial hypertension. 

The results in figure (9) shows a significant decrease 

(P>0.05) among different grades severe (0.03316 ± 

0.01468 ng/ml), moderate (0.1525 ± 0.0289 ng/ml), mild 

(0.2521 ± 0.02908 ng/ml) respectively of the secondary 

and primary patients group with the pulmonary arterial 

hypertension. 

 

DISCUSSION 

The results exhibit significant decrease (P>0.05) in serum 

chordin- like1level of patients group withpulmonary 

arterial hypertension  compared with healthy group as 

showed in figure (1).The present study agreement with 

study of10 which said that chordin-like 1 acts as an 

suppress of bone morphogenic protein-4 (BMP4) caused 

invasion and migration, it expression also play  as a good 

outcomes and prognostic factor in patients .BMP 

antagonists such as chordin-like 1have been shown to be 

negatively correlated with BMP pathway , expression and 

activity by secreted proteins that block the cell surface 

receptors by interactions and bind with BMP ligands, 

therefore the inhibition of chordin-like1 lead to increase 

expression of BMP and activity in PAH11. The study of12 

have been suggested the balance between BMP and BMP 

antagonist activity and the disruption between this 

balance lead to numerous and progressive of several 

diseases such as PAH and cancer.Former study have been 

reported that Chordin-like 1 secreted by Smad pathway a 

antagonist of BMP mediated signaling in which inhibit 

BMP4 mediated signaling13,  therefore in the present 

study the decrement in Chordin-like 1 may enhance the 

expression and activity of BMP4 and lead to increase the 

pathogenesis of PAH.Another studies agreement with our 

present study which revealed chordin-like 1 encodes a 

bone morphogenic protein antagonist that regulation 

BMP signaling called ventroptin and suggested to play an 

important role in control and development of diseases by 

extracellular and intracellular mechanisms as well as 

absence or loss and reduced the functional ventroptin lead 

to dysregulation of BMP signaling and overactivity of 

BMP by inhibition of ventroptin and chordin-like1,12,14,15, 

this is one of the mechanism in current study caused by 

decrement of chordin-like 1.The study of 16 have been 

reported that Chordinlik -1and Noggin are considered as 

structurally unrelated proteins tightly bind in the  

extracellular space with BMPs to prevent BMP receptors 

activation, therefore any decrement in both antagonists 

may lead to increase the activity of BMP and the  activity 

of diseases may be developed .The study of16,17 have been 

shown that the expression of Chordin-like 1is regulated 

by hypoxia inducible factor-1α (HIF-1α) and the down 

expression or down regulated of Chordin-like 1may be 

play important roles in the angiogenesis and pathogenesis 

of PAH through modulation of BMP4 actions on 

endothelial cells.The result in figure (2) exhibit 

significant decrease (P>0.05) in serum chordin like-1 

level of female patients group infected with pulmonary 

arterial hypertension compared with male patients group  

and also compared with male and female healthy 

group.Recently the research of18 have been showed that 

developed in female than male in PAH and suggested that 

overexpression of serotonin transporter (SERT), and 

overexpression of calcium binding proteins19. The SERT 

and calcium binding protein may be induced proliferation 

of human pulmonary artery smooth muscle cells 

(hPASMCs) by down expression of chordin like-1 in 

female than male.In ovariectomized mice SERT and 17-β 

estradiol level decreased can increased pulmonary 

pressure arteries and vascular remolding18,20 The effects 

of estradiol on BMP signaling in endothelial cells of PAH 

have been shown to shift from augmentation to inhibition 

when studied under normoxic versus hypoxic 

conditions21,22. 

The present study may conclude that a link between 17-β 

estradiol with biomarkers such as chordin like-1 in female 

than males.The results of figure (3) indicate there are 

significant decrease (P>0.05) in serum chordin like-1level 

of different ages group in patients with   pulmonary 

arterial hypertension disease compared with the healthy 

for the ages (60-69y) ,(50-59y) ,(40-49y) and (30-39y) 

.The age (60-69y) shows lowest significant decrease 

(P>0.05) in serum chordin like-1 level compared with the 

other  ages, while   the results shows non-significant 

differences between healthy group in all ages (figure 

3).The results agree with a several results have been 

indicated a relation between heart and pulmonary disease  
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with aging23,24,25 have been concluded that an older age 

also several disease increased in number with aging26.  

According to several researches, the current study 

suggested that decreased of chordinlike-1 in older age 

may be like with increase of BMP4 and enhance a 

proliferation, migration and invasion of pulmonary 

arterial smooth muscle cells also increased pulmonary 

pressure in PAH. The results shows non-significant 

differences in serum chordin like-1 level between smoker 

and nonsmoker patients group with the pulmonary arterial  

 
(*): represent the significant differences at (P>0.05) between means  

Fig 1: Comparison of serum chordin like-1 level between patients group with pulmonary arterial hypertension and 

healthy group.  

 

 
The dissimilar letters represent significant differences (P>0.05) between different groups. 

The similar letters represent non-significant difference. 

Fig 2: Comparison of serum chordin like-1level between male and female patients group with pulmonary arterial 

hypertension disease and healthy group according to the gender.  

 

 
Fig 3: Comparison of serum chordinlike-1 level among different ages of patients with pulmonary arterial hypertension 

disease and healthy. 

The dissimilar letters represent significant differences (P>0.05) among different ages.The similar letters represent non-

significant difference. 
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hypertension (figure 6).The non-significant differences in 

smokers and nonsmokers in agreement with several 

studies that demonstrated 25% of smoking patient 

because up regulated with BMP4 and overexpression of 

BMPR2 then induced PAH27,28.The non significant results 

in smoker patients in compare with non smoker may due 

to that the decrement in chordin like-1 levels in smokers 

patient were not sufficient to antagonist for BMP4 or 

increased the hypoxia inducible   factor-Iα (HIF-Iα).The 

results of the figure (7) reveals there are significant 

decrease (P>0.05) in serum chordin like-1  level of 

secondary patients groups  compared with primary  

 
The similar letters represent non-significant difference.  

Fig 4: Comparison of serum chordin like-1 level and body mass index (BMI) according to normal weight, over weight, 

obese weight of patients group with pulmonary arterial hypertension.  

 

 
The similar letters represent non-significant difference.  

Fig 5: Comparison of serum chordin like-1 level among different waist circumferences of patients group with the 

pulmonary arterial hypertension. 

between all groups of waist circumferences of patients group with the pulmonary arterial hypertension. 

 
Fig 6 : Comparison of serum chordin like-1 level between smoker and    nonsmoker patients group with the pulmonary 

arterial hypertension 

Comparison of serum chordin like-1 level between primary and secondary patients group with the pulmonary arterial 

hypertension.   
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patients groups. With misregulation of TGF-β signaling 

and stimulating BMP4 which induce to proliferation and 

migration SMCs of vascular lead to secondary PAH29. 

The more expression of BMP4 in PAH mean low level of 

its antagonist chordin like-1  in secondary compared to 

primary patients groups.The results in figure (8) gives a 

significant decrease (P>0.05) between the patients group 

have (COPD) and Left Heart Disease systolic dysfunction 

or diastolic dysfunction (LHD sys or dia) compared with 

the Valvular, Congenital and pulmonary embolism while 

 

 
(*): represent the significant differences at (P>0.05) between means  

Fig 7: Comparison of serum chordin like-1 level between primary and secondary of  pulmonary arterial hypertension 

patients groups.  

 

 
The dissimilar letters represent a significant difference (P>0.05)  

 The similar letters represent non-significant difference. 

Fig 8: Comparison of serum chordin like-1 level among different diseases of secondary patients group with the 

pulmonary arterial hypertension.   

 

 

 
The dissimilar letters represent a significant difference (P>0.05)  

 Fig 9: Comparison of serum chordin like-1 level among different    grades of secondary and primary patients group 

with the pulmonary arterial hypertension. 
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the results gives non-significant differences between both  

patients group have (COPD) and Left Heart Disease 

systolic dysfunction or diastolic dysfunction (LHD sys or 

dia) alone and also results gives non-significant 

differences among valvular, congenital and pulmonary 

embolism.The significant decreased in secondary arterial 

hypertension and especially in COPD and ischemic heart 

disease accordance with study of30 that showed an 

increase in right ventricular mass wall and hypertrophy 

associated with COPD in PAH patients31. The decrease in 

chordin like-1 may be related with overexpression of 

VEGF and BMP4 which lead to vascular remolding and 

luminal narrowing also arteriolar muscularization, intimal 

thickening and proliferation due to increase collagen and 

elastin deposition. The results in figure (9) shows a 

significant decrease (P>0.05) among different grades 

severe, moderate and mild of the secondary and primary 

patients group with the pulmonary arterial 

hypertension.The severity of disease may play important 

roles in down regulating of noggin and chordin and the 

current results agree with a results of32  that showed down 

regulation of chrordin and noggin level in differentiated 

VSMCs make them more susceptible for BMP. The 

missregulation of TGFβ lead to vascular pathologies 

instances cardiovascular disease and PAH because the 

TGFβ signaling is essential for regulation vasculogenesis 

and angiogenesis33,34,35. The relation between TGFβ once 

secreted also regulation chordin in sever pulmonary 

artery down regulation of chordin lead to disregulation of 

TGFβ signaling and induce of BMP9 also BMPRII / 

ActRII / ALK1 and these were required for more Smad 

phosphorylation and in PAH patients36,37. The results 

indicate there are non-significant differences in serum 

chordin like-1 level and the body mass indexes (normal 

weight, over weight, obese weight) and waist 

circumferences of patients group with pulmonary arterial 

hypertension figure (4),(5) respectively. Studies of38,39,40 

in cardiometabolic risk factors in adults agreement with 

present study who arerecommend that the WC and BMI 

be adjusted to show that having a high WC even in the 

healthy range of BMI.The body mass index and waist 

circumference of the PAH patient vary may be depends 

on some things, heredity, physiological factors 

metabolism, type of food intake, type of physical 

activities performed by the individual on a daily basis and 

the time period of the disease, therefore we find that the 

patients of the PAH either obese weight, over weight , 

normal weight and in different waist circumferences large 

or small ,and there is no significant relation between all 

biomarkers level and the BMI , waist circumference 

criteria.The non-significant differences with biomarker a 

relation with BMI and waist circumferences chordin like-

1 may be explained by41 that demonstrated the absence of 

relation between obesity and BMI and the obesity is not 

to be considered a risk factor for PAH and there are no 

data of studies documented the relation between BMI and 

PAH.In the study of42 have been showed there no 

significant differences in BMI between PAH patients, the 

obese percentage ≥ 30% and normal weight >20.8% also 

underweight <18.5%.In the study of43,44 have been 

reported that IPAH with metabolic syndrome are highly 

frequency of obesity with lung function and documented 

that metabolic syndrome is an independent  predictor for 

IPAH.The current study was excluded the factors that 

affected and only PAH patients without any related 

diseases such as metabolic syndrome ,diabetes, thyroid 

disorder ,chronic liver disease and renal disorder, 

therefore the current results documented there is  no 

relationship between BMI and PAH.Former study45 also 

showed an association between lower body mass index as 

factor for PAH in younger patients and prognosis with 

IPAH also with mortality. 

 

CONCLUSION  

Chordin- like 1 is the new biomarkers for detection and 

diagnosis of PAH. 
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