Clinical Utility of Galactin-3 and NT-BNP Biomarkers among Type2 Diabetic withCardiovascular Complications in Gaza Strip,
Palestine
Faten M. Allyan

Received: 29 Nov, 2020,

Accepted: 14 March, 2021,

Published: 1 Oct, 2021

Department of Biochemistry, College of Medical Sciences, Israa University, Gaza, Palestine
E.mail: faten48@hotmail.com

Abstract
Background:
Galectin-3 is β-galactoside restricting lectin communicated in human tissues and has an
essential various natural exercises associated with the Pathogenicity of cardiovascular
changes. While NT-BNP are little peptides that are delivered in little amounts in the heart
and delivered in high amounts if the heart needs to work more enthusiastically. This study
was directed to explore the possible role of Galactin-3 and NT-BNP levels in the
determination of improvement of various classes of CVD in T2DM Palestinian patients.
Methods:. A case-control study comprised 180 members of male and female, aged
between 45-65 years. The members were divided into three groups: T2DM patients,
T2DM patients with CVDs, and control group; sixty members in each group, coordinating
for age. Biochemical test sample were gathered from all members and utilized for
laboratory examination. ELISA was utilized for the estimation of Galectin-3 and NT-BNP
level. Other data in regards to demographic and clinical history factors was acquired with
a meeting based questionnaire.
Results: Galectin-3 level and NT-BNP in T2DM patients with and without CVDs was
significantly higher (p<0.01) than the control group, but Galectin-3 level was
significantly higher in T2DM with CVDs compared to T2DM patients without CVDs and
control groups, while NT-BNP level there was no significant difference (p>0.05) between
T2DM group and T2DM with CVDs.In addition. At the same time, there was no
significant difference (P>0.05) between the mean of serum Galectin-3 and NT-BNP
levels in different classes of CVDs.
Conclusion:Galectin-3 and NT-BNP biomarkers can assume a significant part in the
determination of various classes of cardiovascular complication in diabetic.
Abbreviations
T2DM: Type-2 Diabetic Patients
CVD: Cardio Vascular Disease
NT-BNP: N. Terminal Brain Natriuretic Peptide
Keywords: Galectin-3, NT-BNP, biomarkers, CVD, T2DM, Gaza Strip
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Introduction
Diabetic consequences considered the main cause of morbidity and mortality in
influenced patients(Birkeland et al.,2017).Heart disorders were prevalent causes of
death in bad glucose level control among T2DM patient in Palestinians (EiBilbeisi
and Djafarian, 2017; El-Khair et al.,2019. The quantity of patients with type-2
diabetes is dynamically expanding everywhere, and diabetic vascular confusions have
turned into a general medical issue of significant extent (Danaei et al.,2014).Patients
with type-2 diabetes are at expanded risk of cardiovascular complication and related
clinical involvement (Shah et al. 2014), and they have a 4-times greater risk for
having cardio vascular disease CVD event than people without diabetes after
controlling for traditional risk factors for CVD Diabetic patients with insulin
resistance are a greater risk of cardiovascular disease. Obesity, high cholesterol,
hypertriglyceridemia and elevated blood pressure are mainly considered as major risk
factors for diabetic patients infected with cardiovascular disease(Balakumar et
al.,2016). Other studies found that, gender is related to expansion heart failure (male
more than female) in T2DM (Leiter et a .,2019). Additionally, many factors share in
myocardial disorder ,progress in avoiding cardiovascular complications has then
again come about in a move within the major causes of long term horribleness and
mortality
in
diabetes
mellitus,
which presently comprises of
cardiovascular hazard with related ischemic
heart illness,
ischemic
stroke, fringe supply route infection, and congestive heart disappointment. Diabetes
mellitus clearly worsens instruments of atherosclerosis and heart disappointment
(Wang et al.,2016).Individuals with diabetes likewise have a 5-times more serious
predisposition for a first myocardial localized necrosis (MI) and a 2-timesrisk for MI
than individuals who recently had a MI yet don't have diabetes, furthermore
individuals with diabetes have a poorer long-term prognosis after a MI, including an
expanded danger for congestive heart failure and deaths (Martín-Timón et al.,2014).
Galectin-3 β-galactoside binding lectin found in different tissues and have a essential
various biological actions (Allyan et al.,2020). Galectin-3 is broadly communicated in
human tissues, comprising , all sorts of resistant cell macrophages, monocytes,
dendritic cells, eosinophils, pole cells, common executioner cells, and enacted T and
B cells too epithelial cells, endothelial cells and tangible neurons hence, Galectin3 may be a imperative totally different natural exercises counting cell development,
apoptosis, aggravation, fibrosis and have defense. Previous evidence has indicated
that Galectin-3 is involved in the pathogenesis of cardiovascular remodeling, as well
as in various autoimmune and inflammatory processes (De Oliveira et
al.,2015).Elevated serum Galectin-3 levels have been noted in almost all types of
cardiovascular disease and its prognostic point for different clinical outcomes has
been extensively investigated in patients(Hrynchyshyn et al., 2013)and considered as
a biomarker of inflammation and indicator for progression of heart failure, and may
predict increased morbidity and mortality. Recently meta-analyses confirmed that
increased levels of Galectin-3 are associated with mortality in acute and chronic heart
failure patients (Schindler et al.,2016) Also Galectin-3 expression levels were
significantly increased and associated with myocardial infarction(Alturfan et al.,2014)
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and related to the size of myocardial infarction In addition to that Galectin-3
was freely related with cardiac hypertension (Singsaas et al.,2016).
Brain natriuretic peptide (BNP) is produced in cardiomyocytes as a 134 amino-acid preproBNP precursor, which is split to proBNP, then converted to the inactive N-terminal proBNP (NT-BNP) part of biologically inactive N-terminal fragment; 76 amino acids (Allyan et
al.,2019), the level of brain natriuretic peptides highly in patients with cardiac disease, NTBNP are effective method to the clinical evaluation of patients of cardiac disease (Chopra et
al.,2013).BNP has a half-life of about20 minutes and is quickly cleared in contrast NT-BNP
has a longer half-life of approximately 60-120 minutes, leading to higher circulating levels
and slower compared to BNP. Unlike BNP, therefore, NT-BNP is stable in serum after blood
collection, there for NT-BNP level is very useful in cardiovascular disorders and in the
diagnosed to monitoring treatment of elevated tension in the ventricular walls, decreased
oxygen supply, acute myocardial infarction, chronic cardiac and heart failure (Semenovet
al.,2010). Nevertheless, several studies pointed out that there is NT-BNP have important
function in detection cardiac disorder in diabetic patients (Looker et al.,2015; Son; Kim
,2015; Guptaand ;Teli, 2019;Colombo et al.,2018).The cardiovascular disease was often a
clinically silent process, with progressive cardiac remodeling that eventually leads to
symptomatic presentation late in the course of diseases progression therefore clinical
assessment and management is the keystone of patients with CVD (Qureshi et
al.,2012).Galectin-3 and NT-BNP were novel biomarkers that may aid in the predict
diagnostic cardiac diseases and can play a critical role in the management of diabetic
cardiovascular complications(Allyan et al.,2020).

Method
Study population
Design of the study was case-control and was conducting in the central laboratory at
Palestinian Ministry of health , Gaza Strip in the period from May to September
2018. Study population consist of 180 participants separated to the three groups: 60
control, 60 patients have type -2diabetius mellitus without cardiac disease was
recruited from the out patients clinic at the Diabetic Clinic Center and group and 60
patients have T2DM with CVD recruited from El-Shifa hospital in cardiac Care Unit
(CCU) the participants. Compatible in age from forty five to sixty five. Anticoagulant
and serum blood samples were gotten from all members in the study to perform
laboratory examination.
Ethical clearance
Consent form of study was acquired from the Helsinki board in the Gaza Strip (No.
PHRC/HC/287/17) and administrator endorsement was gotten from the human
resources directorate in the M. o.H. in Palestine .Additionally acceptance form was
acquired from all members before joined to the study after clarified the goal of the
study, and all information secretly were saved.
Inclusion criterion
The study comprised patients have type-2 diabetics
cardiovascular disease .
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mellitus

with or without

Exclusion criterion
Participants have juvenile diabetes ,insulin-dependent diabetes mellitus , hepatic
diseases, adrenal failure patients.
Data Collection
Questionnaire interview
An meet was utilized for questionnaire data collection which assigned for
coordinating with the study need. During the study the questioner interview was
demonstrated to the members. The questionnaire contain many questions about
clinical information.

Sample collection
Samples were obtained from the participants to perform study tests .Fasting blood
sample about five ml was drawn into two tubes from each subject. Two ml of the
blood was left with anticoagulant (EDTA) in the first tube and three ml in the second
plain tube and was allowed to clot. Then plasma and serum samples were obtained by
centrifuge instrument at 4500 rpm/10 minutes for sample separation.
Galectin-3 and NT- BNP tests
Human Galectin-3level was measured using ELISA kit (R&D Systems, Cat. No.
DGAL30) and serum soluble of NT -BNP levels were measured using ELISA kit
(R&D system, Cat. No. DY3604-05) and complementary reagents Kit 2 (Cat. No.
DY008).
Statistical analysis
Statistical investigation was done by used (SPSS) program version 18. Descriptive
analysis reported as Mean and standard deviation and analysis of variance test in
order to compare between the studied groups, P-values <0.05 was considered
statistically significant. Distribution of sample study variables and the cross-tabulation
were applied.
Results and Discussion
Characteristics and demographic data of study population
Table (1) show demographic data of studied groups were contains 35 (58.3 %) males
and 25 (41.7 %) females in control group (Group 1), in T2DM without CVDs (Group
2) were contain 38 (63.3%) males and 22 (36.7%), however T2DM with CVDs group
(Group 3) contain 23 (38.3%) male and 37 (61.7%). The age mean for the studied
group were (53.8 ± 6.5, 53.9 ± 5.6 and 55.6 ± 6.9 respectively ) .There was no
significant difference according to age. As well as BMI were (26.9 ± 3.2, 32.2 ± 6.6
and 32.4 ± 6.9kg/m2) in the three studied groups. The table also show smoking
variable, most participants are non-smoker category nevertheless there were 3.3
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%,11.7 % and 28.3% current smoker in the three studied, respectively . mean levels of
systolic / diastolic blood pressure were 114.8 ±5.7/128.8 ±15.7, 126.3 ±8.7 and 74.3
±6.1/84.3 ±11.4/ 81.7 ±6.2mmHg ,respectively. As the studied groups conformed for
age they were given dependable comparable results were found by (Felker et
al.,2012; Tülüce et al.,2016), the studies found there was no significant difference in
gender and age. In contrast these results were not agree with the previous studies that
indicated presence of significant relation(p>0.01) between gender and age (De Filippi,
and Felker2010;Edelmann et al.,2015 ). For BMI in the three studied groups, the
present study noted highly significant difference (p< 0.01) by post hoc ANOVA test
which showed that there was significant difference in the studied group according to
BMI. Analysis of variance -post hoc clarified that there was a highly difference
between group two and group three (p<0.01) compared with control group, whereas
no difference between group diabetic group and group diabetic with CVD.
The present results, showed no significant difference was found among gender and
age, analogous results were found by (Felker et al.,2012; Tülüce et al.,2016), the
studies found there was no difference in gender and age. In contrast these results were
not agree with the previous studies that indicated presence of significant relation
between gender and age in the studied (De Filippi, and Felker2010;Edelmann et
al.,2015) add to in smoking variable most participants are non-smoker category but it
found small proportion of participants in the three studied groups respectively are
current smoker ,there was significant difference among studied groups and post hoc
has been appointed that there was a difference between group one and group three and
no significant difference between group two and group three., these results of BMI,
smoking among studied groups coincide with (Fashanu et al.,2012;Ho et al.,2017;De
Boer et al.,2012 ) findings. Conversely other studies found (Felker et al., 2012; De
Filippiand Felker ,2010) defined that there was significantly difference between above
variables in the three studied groups, yet (Rebholz et al.,2018) study show significant
difference between BMI and smoking. The conflict in results may be due to the
sample size variation from study to other. As for the means levels of systolic /
diastolic blood pressure were variants for controlwith group two and group three
respectively. there was difference in group two and group three compared with group
one, while there was no difference between group two and group three in systolic/
diastolic blood pressure these results were harmonize with (Fashanu et al.,2017;Ho et
al.,2012 ;Rebholz et al.,2018) studies.
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Table 1: Characteristics and demographic data of study population

Variables
Gender
Female N (%)
Male N (%)

Age
Mean ± SD
Rang

Group one

Group two

Group three

P value

(Control)

(Diabetic group)

(Diabetic+CVD)

25 (41.7)

22 (36.7)

37 (61.7)

35 (58.3)

38 (63.3)

2

23 (38.3)2

53.8 ± 6.5

53.9 ± 5.6

55.6 ± 6.9

(45-65)

(45-65)

(45-65)

26.9±3.21&3

32.2±6.61

32.4 ± 6.93

(22-33.4)

(22.5-44.9)

(23-57.8)

2 (3.3)
55 (91.7)1&2
3 (5)

2 (3.3)
34 (56.7)1
19 (31.7)

114.8 ±5.71&2
(100-120)

128.8±15.71
(10-5180)

126.3 ±8.72
(100-150)

<0.001**

74.3 ±6.11&2
(60-80)

84.3 ±11.41
(65-130)

81.7 ±6.22
(70-95)

<0.001**

<0.01*

.197

Body mass index (BMI kg/m2)
Mean ± SD
Rang
Smoking
Current-smoker
Non-smoker
Past-smoker
Blood pressureSystolic
Mean ± SD
Rang
blood pressureDiastolic
Mean±SD
Range

17 (28.3)
(56.7)2
9 (15)

<0.001**

<0.001**

(Similar number between two groups means significant difference, p *:significant p**:highly significant, NS: nonsignificant.SD: Standard Deviation)

Duration, age at onset of DM and age at onset of CVDs
Table (2) shows the mean values of diabetes duration and age at onset of DM between
T2DM without CVDs and T2DM with CVDs. means values of diabetic duration (6.7
± 4.9 years and 11 ± 9.2 years).While means age onset of DM were (47.9 ± 7.1 and
49.7 ± 9.5 years) in the group two and three, respectively, but regarding the mean age
of onset CVDs was 53.5 ± 5.9 in the group three. Results of this study clarified that
there was a significant relationship between diabetes duration and CVD complication
in T2DM patients (P <0.001). There was an increase trend in the duration of diabetes,
such increase was highly statistically significant and this indicate that duration of DM
was risk factor for CVDs complication development in T2DM patients. This concise
with Martín et al., (2014) showed that duration of DM had increases the risk of
cardiac diseases and death independent of risk factors. Also, Gimeno et al., (2014)
demonstrated diabetes duration superior to 15 years significantly increased
cardiovascular risk of the patients and they concluded that it could be useful to
consider diabetes duration in order to stratify cardiovascular risk of type-2 diabetic
patients and there was significant difference for age at onset of DM for T2DM
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without CVDs groups and for T2DM with CVDs groups; (P<0.05). This explain our
result because T2DM onset on older age and more duration with diabetes were at
substantial risk for cardiovascular complications of the disease.
O'Keefe et al., (2011) ; Wannamethee et al., (2011); whom illustrated that both early
and late onset of diabetes were associated with increased risk of major CHD events
and mortality, but only early onset of diabetes appears to be a CHD equivalent. These
results was compatible with the study that shown association between age at onset of
DM and CVD development. Based on our results, there was positive relation between
diabetes duration and CVD complication in type-2 diabetic patients

Table (2): Duration of diabetes in patients groups
Group two

Group three

(Diabetic group)

(Diabetic+CVD)

Diabetic duration (years)

6.7 ± 4.9

11 ± 9.2

Age at onset of DM (years)

47.9 ± 7.1

49.7 ± 9.5

Variables

Age at onset of CVDs (years)

53.5 ± 5.9

-

T -value

P-value

-3.193

<0.001

-1.176

<0.040

-

-

(Similar number between two groups means significant difference, p*- significant p**-highly significant
,

Clinical chemistry parameters among the study group
Results in Table (3) show the mean levels of HbA1c among three studied groups
were (5.8 ± 0.4 %, 7.8 ± 1.2 %, 8.2 ± 1.2 %), respectively and glucose level were
(91.7 ± 11.8 mg/dl, 173.6 ± 88.3 mg/dl, 186.8 ± 64.7 mg/dl) respectively in the three
studied groups and there were significant (P<0.001). This results were agreement
with(Cavero et al. 2017; Nguyen et al. 2014 ; Kishimoto et al., 2014)studies, whom
indicated that HbA1C and glucose levels significantly predicted cardiovascular
disease and mortality, even below the threshold commonly accepted for the diagnosis
of diabetes and independent of age and classic risk factors. Therefore, these findings
of the present study suggested that HbA1C might be superior to FBG levels as a risk
factor for CVD, this result agree with (Jin et al., 2013) defined that HbA1C
significantly predicts future heart failure parameters in patients with type -2 diabetes.
As we noticed from research results HbA1c and FBG were positively association with
diabetic CVDs complication development in diabetic patients type-2. While the mean
levels of total cholesterol, triglyceride and LDL-C (178.3 ± 20.2, 219.7 ± 39.1and
224.8 ± 51.8 mg/dl ) and mean levels for triglyceride (140.2 ± 79, 218.3 ± 114.7 and
226.5 ± 103.7mg/dl ) and mean level for LDL-C ( 82.8±37.8, 134.1 ± 42 and 148.8 ±
28.7 mg/dl) for group one, group two and group three respectively. In contrast, the
means levels of HDL-C showed gradual decrease with values of (46.2 ± 7.8, 42 ± 4.9
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and 38.8 ± 3.9 mg/dl) in the three studied groups respectively, these results revealed
that increase in total cholesterol, triglyceride and LDL-C in diabetic patients with and
without CVDs. These results agreement with studies of (Tohidi et al., 2010 ; Nayak et
al., 2013) whom reported that cholesterol, triglyceride and LDL-C are elevated in
diabetic patients. Raised levels of cholesterol, triglyceride , LDL-C, and low level of
HDL-C were reported to be major risk factors for CVDs and DM .These findings of
elevating in serum concentrations of LDL-cholesterol, and decrease concentrations of
HDL-cholesterol, and to some extent high total triglyceride concentrations strongly
predictive of cardiovascular risk this result agreement with (Pencina et al., 2015). .As
indicated in the present study, there was a significant decrease (p<0.05) in HDL-C
levels in diabetics with and without CVDs compared to the control group. The
abnormal high concentrations of serum lipids in diabetics is mainly, due to an increase
in the mobilization of free fatty acids from fat depots, since insulin inhibits the
hormone sensitive lipase. Excess fatty acids in serum of diabetics converted into
triglyceride , phospholipids and cholesterol in liver. These three substances with
proteins may be discharged into blood in the form of lipoproteins, this agrees with
who hypothesized that increased triglyceride caused elevated glucose levels by
triggering insulin resistance.(Amati et al., 2011) indicate that accumulation of lipids
such as triglyceride resulted in skeletal muscle insulin resistance. On the other
hand,(Kabir et al. 2014) concluded that dyslipidemia may effect on the levels of
glucose in the blood. The relationship between triglyceride and glucose was very
important in managing diabetes and in the prevention of CVDs (Nayak et al.,
2013).Furthermore,(Al Qahtani et al., 2015) noted that low levels of HDL-cholesterol
contributed to significant mortality risk among patients with heart failure.(AlsheikhAli et al., 2014) who found that dyslipidemia were the most prevalent CVD risk
factor burden in Africa and the Middle East. Moreover,(Kumar et al., (2017) shown
the levels of lipids were found to be significantly increased (p <0.01) in study group
and value of HDL levels was significantly decreased in study group when compare to
control.High serum concentrations of LDL-cholesterol, low concentrations of HDLcholesterol, and to some extent high total cholesterol and triglycerides concentrations
were associated with increased CVDs risk especially with T2DM patients and
associated with morbidity and mortality .These findings revealed to important clinical
implications because patients with T2DM have an increased risk of developing CVDs.
Identifying novel risk factors for CVDs may help in the development of strategies for
the prevention and treatment of CVDs in T2DM patients. Some conventional risks
biomarkers (FBG, HbA1c, cholesterol, triglyceride, HDL-C, LDL-C, were
independently associated with CVDs in T2DM (Jude et al.,2010;Joosten et al.,2012 ).
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Table (3): Mean ± SD level of HbA1c, serum glucose, and serum lipids profile in the studied groups

Parameters

Group one
(Control)

Group two
(Diabetic)

HbA1C (%)
Mean±SD

5.8 ± 0.4 1&2

7.8 ± 1.21

FBG (mg/dl)
Mean±SD

91.7 ± 11.8 1&2

173.6 ± 88.31

186.8 ± 64.72

219.7 ± 39.1

140.2 ± 79 1&2

46.2 ± 7.8 1&2

Cholesterol
(mg/dl)
Mean±SD
Triglyceride
(mg/dl)
Mean±SD
HDL (mg/dl)
Mean±SD
LDL (mg/dl)
Mean±SD

178.3± 20.21&2

127.8 ± 29.8 3

Group three
(Diabetic+CVD)

F

P-value

8.2 ± 1.2

98.911

<0.001**

39.453

<0.001**

224.8 ± 51.82

25.401

<0.001**

18.3 ± 114.71

226.5 ± 103.72

13.539

<0.001**

42 ± 4.9 1

38.8 ± 3.9 2

134.1 ± 42

148.8 ± 28.7 3

(Similar number between two groups means significant difference,P*- significant,

24.657

6.016

<0.001**

.003**

FBG:Fasting Blood Glucose ,HDL: High Density

Lipoprotein,LDL: Low Density Lipooprotein)

Galectin-3 and NT-BNP among the study groups
Table (4) demonstrate the mean of serum Galectin-3 and NT- BNP among three
studied groups. Serum Galectin-3 was showing increase of mean levels (6.0 ± 2, 15.4
± 4.9 and 25.7 ± 10.5 ng/ml) for the three studied groups respectively .Serum NTBNP mean was 72.9 ± 45.2 and 334.3 ± 121.8 and 306.2 ± 100.6 pg/ml) among
control group , two and three respectively and highly significant (P<0.001) in the
Galectin-3 and NT-BNP . These findings showed that significantly increment in
serum Galectin-3 concentration in group three compared with group two may
contribute to the pathogenesis of CVD and that serum Galectin-3 may be used as a
biomarker either alone or in combination with other biomarkers, for progression of
CVD in type-2 diabetic patients. This result is in agreement with that of (
Hrynchyshynet al., 2013) whom found a significant elevation of Galectin-3
concentration in patients with heart diseases, also (Ozturket al.,2015) found that
Galectin-3 is a novel biomarker that help T2DM patients who may require early
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cardiac heart disease and Galectin-3 concentrations were higher in the cardiac disease
group than in the non cardiac group, in addition (Wang et al.,2017) reported that
Galectin-3 level can anticipate cardiac death. While (Perveenet al., 2017) clarified
that the patients have Galectin-3 level more than about 18 ng/mL is associated with
increased risks for heart disease, but regarding (Xueet al., 2014) showed that
Galectin-3 is a biomarker of inflammation and fibrosis, which is strongly associated
with adverse remodeling of the myocardium and subsequent left ventricular
dysfunction. Clinically, elevated Galectin-3 levels are associated with increased risk
of cardiac disease. Galectin-3 has a potential useful novel biomarker for heart failure
and cardiovascular disease (Jansen et al.,2016).also there was highly significant
difference (p<0.01) in NT-BNP level among three studied groups, Post-hoc test was
clarified a highly significant difference (p<0.01) between group one with group two
and group three, there were no significant difference (p>0.05) was found between
group two and group three in the Table (4). this demonstrated that NT-BNP is not
specific diagnostic biomarkers for heart disease. This results were disagreement with
(Santaguida et al., 2014) found that NT-BNP as marker of mortality and dismalness
or combined of results in people with heart disappointment and (Wang et al., 2017)
revealed that NT-BNP give additional prognostic data in cases with acute and
chronic heart failure. Also (Peleg et al., 2013) showed that NT-BNP secretion related
to cardiac wall pressure, in addition NT-BNP level related to complication of heart
failure, As for (Mitchell et al., 2015), found there was connection between NT-BNP
level and asymptomatic coronary artery disease, this reflect that increase level NTBNP may reflect subclinical myocardial defect ,also found NT‐BNP level are the
most commonly biomarker used in heart failure detection related proportionally to
the seriousness of the cardiac tension (De Boer et al., 2012). The findings of the
study coincides with (Gormuset al., 2010) that revealed NT-BNP levels known to be
elevated in T2DM patients with asymptomatic dysfunction. It has been acknowledged
that subjects with increase level of NT-BNP levels are more likely to have
conventional cardiovascular complication (Takahashi et al., 2009). Also other studies
showed that there was serum NT- BNP and Galectin-3 concentration were not
affected by gender , these findings were agreement with (De Filippiet al.,
2010;Felkeret al.,2012)
Table (4): Galectin-3 and NT-BNP among the study groups

Variables
Galectin-3
Mean±SD
Range
NT-BNP
Mean±SD
Range

Group one

Group two

Group three

(Control)

(Diabetic group)

(Diabetic+CVD)

6.0 ± 21&2
2.3 - 10.1

15.4 ± 4.91&3
10.0 - 38.3

25.7 ± 10.52&3
10.3 - 49.7

72.9 ± 45.21&2
21.7 - 181.9

334.3 ± 121.81
73.6 - 593.1

306.2 ± 100.62
138.2 - 553.5

(Similar number between two groups means significant difference, p**-highly significant.
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F

p-value

124.651

<0.001**

137.383

<0.001**

Relation between Galectin-3 and NT-BNP levels and other studied parameters
Relation between serum Galectin-3 and NT-BNP levels with different variables in the
study groups pointed out in Table (5). Pearson correlation test revealed that
statistically strong positive relation between serum Galectin-3 and BMI, smoking,
also with biochemical tests :FBS, HbA1c, cholesterol, triglyceride, LDL-C, and NTBNP in the studied group (p<0.01), while there was a significant negative correlation
between Galectin-3 and HDL-C (P<0.01), but regarding no relation between Galectin3 with age. In contrast , there was a significant strong positive relation within BMI,
smoking, FBG, HbA1Cand the level serum NT-BNP ( p<0.01). Weak correlation
found with LDH (p<0.05). However negative correlation within HDL-C. In the same
time we noted no correlation between NT-BNP and LDL-C. (De Filippi and Felker,
2010; Ho et al.,2012) agreement in some variables with current study that show
positive correlation with renal function ,BMI and NT-BNP levels, in contrast
disagreement in the Galectin-3 level relation with age, where clarified that there
were negative correlation with Galectin-3 level. (Fashanu et al.,2017) showed that
there was significantly (p <0.05) and positive correlation between Galectin-3 value
with cholesterol, HDL-C and disagree with (Falcone et al.,2011) study that explained
that there was no significant difference between Galectin-3 level; and total cholesterol
,HDL-C and LDL-C. Another study of (Felker et al., 2012; Ipek et al., 2016; Jansen et
al., 2016) show that the strongest association of Galectin-3 with elevated glucose. On
the other hand, this study showed, there was strong positive relation between
Galectin-3 and NT-BNP in the three studied groups . This result is agree with that of
(Lok et al., 2013; Jansen et al., 2016 and Amin et al., 2017) whom found correlation
between two biomarkers Galectin-3 and NT-BNP. This explanation the high Galectin3 level with NT-BNP levels may be responsible for processing the increased risk in
T2DM with and without CVDs patient. Clearly, we can conclude that serum Galectin3 levels affected by BMI, age and most biochemical studied parameters among
studied group but NT-BNP levels less affect with study parameters.
Table (5): Correlation between Galectin-3 and NT-BNP andother parameters
Parameters

Age (years)
BMI (kg/m2)
FBG (mg/dl)
HbA1c (%)
Cholesterol (mg/dl)
TG (mg/dl)
HDL-C (mg/dl)
LDL-C (mg/dl)
Galectin-3 (ng/ml)
NT-BNP (pg/ml)

Serum Galectin-3 level

Serum NT-BNP

Correlation

p-value

Correlation

P- value

0.023
0.407
0.441
0.544
0.333
0.335
0-.397
0.328
0.456

0.759
<0.001**
<0.001**
<0.001**
<0.001**
<0.001**
<0.001**
<0.001**
<0.001**

0.078
0.316
0.493
0.543
0.350
0.255
-0.327
0.145
0.456
-

.298
<0.001**
<0.001**
<0.001**
<0.001**
<0.001**
<0.001**
.053NS
<0.001**
-

(0.75-0.99 strong positive correlation, 0.5-0.75 moderate positive correlation, 0.25-0.49 weak correlation, "minus" negative correlation,
"0" no correlation) (*p- value significant at p≤0.05, **p- value significant at p≤0.01)(BMI: Body Mass Index
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Serum mean Galectin-3 and NT-BNP levels in the different classes of CVDs
The different class of CVDs in the present study was CAD (36 cases), MI (12 cases),
CHF (7 cases), and PVD (5 cases). Galectin-3 and NT- BNP concentrations within
distinctive kinds of CVDs illustrated in Table (6). Galectin-3 mean levels were (24.1
± 8.2 , 24.3 ± 9.4, 34.4 ± 13.4, 28 ± 18.9 and NT-BNP mean levels 284.5 ± 73, 344.3
± 121.2, 306.6 ± 117.4, 370.3 ± 166.8 for CAD, MI, CHF, and PHD respectively.
There was no difference between mean of serum Galectin-3 and NT-BNP levels in
different kinds of cardiac diseeases. in other means Galectin-3 and NT-BNP used in
diagnosis different types of cardiac diseases. Reviewed previous studies, as they all
agreed on the importance of Galectin-3 and NT-BNP in the diagnosis all types of
heart diseases, these findings agree with (Perveenet al.,2017) that showed there were
Galectin-3 is a disease biomarker and a mediator of the development and progression
pathogenesis of CVDs include atherosclerosis, stroke, myocardial infarction and acute
heart failure. Also (Miroet al2017) found the effect of Galectin-3 is attributed to its
modulation of Galectin-3 signaling holds great promise for the treatment of CVD as
evident from preclinical studies. As for the (Tan et al.,2018; De Filipe et al.,2010)
found that the association between elevated Galectin-3 levels and clinical parameters
in patients with a first acute myocardial infarction and NT-BNP not effectively as
Galectin-3 in the at the beginning of myocardial infarction, therefor Galectin-3 seems
beneficial in predicting early cardiac infarction.(Aroraet al., 2017) study observed that
Galectin-3 have potential target for cardiovascular diagnosis, also useful marker for
ischemic stroke and atherosclerotic. Adding to previous studies (McCullough and
Robertson, 2011) found that Galectin-3 is the first blood biomarker indicating the
presence and severity of cardiac fibrosis. While (Amine et al.,2017; de Boer et al.,
2009) study not agreement with present study results that NT-BNP provide strong
prognostic information in patients with heart failure, cardiovascular mortality and rehospitalization after multivariate analysis. (Fermannet al.,2012) show that there was
Galectin-3 and NT-BNP determination is related to different mechanistic pathways of
heart failure and complementary each other that were harmonized with present study.

Table (6): Galectin-3 and NT-BNP levels among the different classes of CVDs
CVDs
classes
Galectin-3

NT-BNP

CVD

MI

CHF

PHD

(n=36)

(n=12)

(n=7)

(n=5)

24.1 ± 8.2

24.3 ± 9.4

34.4 ± 13.4

28 ± 18.9

10.3 - 48.2

16.9 - 43.7

18.6 - 48.3

12.9 - 49.7

284.5 ± 73

344.3 ± 121.2

306.6 ± 117.4

370.3 ± 166.8

184.9 - 431.4

166.9 - 553.5

193 - 546.5

138.2 - 536.6

F

p-value

2.152

.104

1.890

.142

(*CAD: coronary artery disease; MI: myocardial infarction; CHF: chronic heart failure; PHD: peripheral heart disease)
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Conclusion
The study concluded that Galectin-3 and NT-BNP levels are involved in cardiac
processing pathway, these biomarkers tests have close connection in diabetic with or
without cardiovascular complications, however the relationship between Galectin-3
and CVDs was preferable than NT-BNP in diabetic patients with cardiovascular
complications and without cardiovascular complications. Therefore, monitoring of
Galectin-3 and NT-BNP levels can play an important role in management of diabetic
cardiovascular complications.
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