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ABSTRACT 

Background: Coronary heart disease (CHD), known as coronary artery disease 

(CAD) or ischemic heart disease (IHD), results from the hindrance of blood 

transit to the muscle of the lipid heart and cholesterol in the inner wall of the 

heart. Because of atherosclerosis, CAD contains many types of disease: stable 

angina, unstable angina, myocardial infarction(MI), and sudden cardiac death. 

Percutaneous Coronary Intervention (PCI), known as angioplasty, is a non-

surgical operation performed using a catheter to cram either inflate a balloon in 

the narrowing place or stent (a very small and fin grid tube made of either plastic 

or metal of stainless steel). So, it is covered with medicine to prevent coronary 

artery blockage again), and to expand or open up the vessels in the heart's muscle 

that contains plaque buildup that causes stenosis. Galectin-3  (Gal-3) is a multi-

functional protein that coordinates varied physiological and pathological process-

es in the body of humans. Gal–3 is located in many of the cells and types of tis-

sue, and several functions can be described, such as macrophage migration pro-

motion, proliferation of fibroblasts and synthesis of collagen. The best function 

of Gal–3 is its role as a preventer for acute and chronic inflammation. In the uni-

verse, it has been related to carcinoma and CVD. Gal–3 has been discovered in 

various types of cells, like stimulated macrophages, fibroblasts, dendritic cells, 

eosinophils, mast cells, chondrocytes and osteoblasts. Previous studies have 

shown that Gal–3 plays different functions in many tissues and plays its role in 

both intra and extracellular. Subjects: One hundred individuals were collected to 

contribute to the present study. These cases were divided into two groups. The 

first included 70 patients (their ages ranged between 30-66 years) with MI who 

underwent elective PCI and were divided into two subgroups: 30 patients with 

the first PCI and 40 patients who underwent more than one PCI. The second 

group involved 30 healthy individuals (aged 30-55 years) who were enrolled in 

the present study as a control group. Results: The results showed a significant in-

crease (p=0.001) of serum Gal-3 levels in the patient's group compared to control 

individuals. Moreover, the result illustrated a statistically significant elevation in 

the Gal-3 levels  (p=0.000) when comparing the two male subgroups (patients 

with one PCI and healthy). The same results were observed when the female sub-

groups were compared together. No significant differences were recorded when 

the two genders in the same group were compared (p=0.093 for one PCI patient 

and p=0.563 for healthy individuals).  

 

Keywords: CVD, CHD, PCI, Lectins, Gal-3 
 

 

mailto:rasha.alfahham@uokufa.edu.iq


Bionatura  http://dx.doi.org/10.21931/RB/CSS/2023.08.01.14 2 
 

 

INTRODUCTION                                                                                                                                            

Coronary Heart Disease (CHD), known as coronary artery disease (CAD) or 
ischemic heart disease (IHD) 21, results from the hindrance of blood transit to the 
muscle of the lipid heart and cholesterol on the inner wall of the heart. Because of 
atherosclerosis, CAD contains many diseases: stable angina, unstable angina, 
myocardial infarction, and sudden cardiac death 4. Coronary artery disease causes 
vary, including heredity factor, smoking, hyperglycemia, hypertension, obesity, 
elevated cholesterol and stress 22.  

Percutaneous Coronary Intervention (PCI), known as angioplasty, is a non-
surgical operation performed using a catheter (tube is flexible and thin) to cram 
either inflate a balloon in the narrowing place or stent (a very small and fin grid 
tube made of either plastic or metal of stainless steel). So it is covered with 
medicine to prevent the coronary artery blockage again), to expand or open up 
the vessels in the muscle of the heart that contains plaque buildup that causes 
stenosis 5, 14 The physician accesses the damaged arteries through a small incision 
in the thigh or arm, where the catheter is inserted through this opening, then 
delivered to the ascending aorta. Visualize the sites of damage in the arteries by 
using X-ray fluoroscopy after coronary arteries are injected by  IV contrast 
(Radiopaque dye is a colorless liquid and is based on iodine)  to determine the 
damage site 13. 

Lectins are a special group of proteins free or bound by special sites on the outer 
cell surfaces; they are extensive and found in organisms with non-immune 
functions 15, where they distinguish and are reversibly linked to glycoconjugates 
and carbohydrates 2. Lectins were first discovered in ricin and abrin of plants; 
they adhere and precipitate blood cells and are ribosome-inactivating proteins 
(RIPs), thus resembling the anti-bodies function. Generally, Lectins are proteins 
consisting of, at least, heterodimeric 2 chains of peptides linked by disulfide 
bounds 10, 15. They participate in various biological processes such as signaling 
pathways, interactions of cells, development of cells, and immune responses 11.  

Galectins are a class of animal lectins with an affinity for beta-galactosides 1. 
They are varieties that dissolve in water, globular proteins non-glycosylated that 
can react with carbohydrates in a cation II-separate manner 16. Galectins are 
differentiated in the cytoplasm and both nuclear and compartments of 
cytoplasmic function. They excrete a matrix of extracellular outer membranes of 
cells and, in circulation, are existent. There are 15 various human galectins. They 
are classified into proto-, chimera-, and tandem–repeat depending on their temple 
20. During this behavior, galectins can react with the cell surface and 
glycoproteins in the extracellular matrix within a reaction of lectin–carbohydrate. 
Galectins foster the growth of the cells, impact the survival of the cells, modify 
adhesion and prompt migration of cell 1. 

Galectin-3 (Gal-3) is the chimera category in the family of galectin, contains 251 
amino acid residues with a molecular weight of 32–35 kDa, an extremely 
preserved atypical N end domain (ND) and carbohydrate-recognition domain 
(CRD) 26. The CRD maintains the lectin activity, involves 130 amino acid 
residues and can be digested proteolytically via trypsin. The ND contains about 
120 amino acids and involves a re-duplicate of 9 amino acid residues rich in 
glycine, tyrosine, and proline, which are necessary for Gal-3 biological activity 6. 
The ND can be cleaved by proteases, such as collagenase and matrix 
metalloproteinase (MMPs) 8. Gal-3 is a multifunctional protein that coordinates 
the body's varied physiological and pathological processes 17. Gal–3 contributes 
to several processes, such as macrophage migration promotion, fibroblast 
proliferation, and the synthesis of collagen 25. The main function of Gal–3 is its 
role in the acute and chronic inflammation 24. The universe has been related to 
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cancers and cardiovascular disease when discovered in various types of cells like 
stimulated macrophages, fibroblasts, dendritic cells, eosinophils, mast cells, 
chondrocytes and osteoblasts 18. Previous studies have shown that Gal–3 plays 
different functions in many tissues and plays its role in all intra and extracellular 
19. Gal–3  intracellular involvement in nuclear, mRNA-linked and safeguarding 
cells from apoptotic prompted by Fas signaling, chemotherapy agents or radiation 
3. In the genome of humans, the gene LGALS3 is single Gal-3; this gene contains 
five introns and six exons on chromosome 14, covering nearly 17-kilo bases and 
a locus in the q-arm in spots between q21‐q22 9, 12.  

 

MATERIALS AND METHODS 

A hundred individuals in the present work were divided into two main groups. 
The first included 70 patients aged between 30 and 66 years with MI who 
underwent elective PCI (30 underwent it for the first time, and the remaining 
number underwent it more than once). The second group involved 30 healthy 
individuals aged 30-55 years who were enrolled in the present study as a control 
group. Exclusion criteria included individuals with the Covid-19 virus, cancer, 
thyroid diseases, liver diseases, and diabetes complications added to cardiopathy. 
In addition, patients who underwent surgical intervention during 5 years of MI 
occurring whether or not the surgery involved heart disease, patients who are on 
the keto diet during the onset of symptoms of heart attack and alcohol drinkers. 
The members of the control group were selected from the work environment; the 
selection was based on several criteria: they should have no medical history of 
heart disorders, be non-smokers and not alcohol drinkers, they should not take 
any medication during at least one year before study carrying out as well as they 
haven't undergone surgical intervention or any illness requiring hospitalization. 

After subjecting to the PCI procedure, sera samples of patients were collected 
from The Heart Center in Al-Diwaniyah Teaching Hospital, Al-Diwaniyah 
Governorate, Iraq. The initial diagnosis was performed by specialist doctors and 
through several clinical and laboratory evaluation specialists for patients. 
Information about the current study individuals was provided through oral 
meetings with patients and in support of the supervising physicians. The 
questionnaire, prepared in advance based on the opinion of CVD specialists, 
included age, gender, place of residence, profession, period of onset of 
symptoms, medical history, investigation of diabetes and hypertension, type of 
treatments used by patients, and number of PCI times. The participants (patients 
and controls) subjects were fasting for 8-12 hours before blood collection. 
Sandwich-ELISA technique was applied to measure Gal–3 concentration in the 
sera samples. The statistical analysis of results was done using the Statistical 
Package for the Social Science (SPSS) software for Windows, version 23.0; p-
values less than 5% (p<0.05) were considered statistically significant. 

  

RESULTS AND DISCUSSION 

Levels of Gal-3 in the sera samples of the study groups were measured, and 
results showed a significant (p=0.000) increase in the Gal-3 level in the patient's 
group compared to controls Table 1. 

 

Test Cases N Mean ± S.D. Min. Mix. Range p 

Gal-3 (ng/mL) Patient 70 9.863 ± 2.208 2.77 13.86 11.09 0.000 

Healthy 18 3.282 ± 1.809 1.02 7.80 6.78 

Table 1: Levels (Mean ± S.D.) of Galectin-3 (ng/mL) in the sera of the study subjects 
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Based on gender, groups of the present study were also divided into 4 subgroups. 
When the ANOVA test was applied, the results in Table 2 showed significant 
increases (p=0.000) when comparing males in the two subgroups (patients with 
one PCI and controls), as well as for females (p=0.00). There are no significant 
differences when comparing the genders in the same group. Moreover, it was also 
noted that the highest Gal-3 concentration (13.86 ng/mL) in the female patient.  

 

 

 

 

 

 

 

 

 

 

 

Table 2. Levels (Mean ± S.D.) of Galectin-3 (ng/mL) in the sera of one PCI patients and con-

trol subjects 

 

Table 3 revealed statistical comparisons among the subgroups of MI patients who 
underwent to 2 or more PCI procedures and controls. The results showed an 
increase (p=0.000) in the levels of Gal-3 in the sera of samples of patients of both 
sexes when compared with their peers of the same sex in the control group. No 
statistical differences were recorded when the two genders in the same group 
were compared together. 

 

 

 

 

 

 

 

 

 

 

Table 3. Levels (Mean ± S.D.) of Galectin-3 (ng/mL)  in The Sera of  More PCI Patients and 
Control Subjects 

 

The comparison among PCI patients who underwent one and those who were 
subjected to PCI equally or more than twice illustrates no significant differences 
between the genders in the same groups and between patients with the same 
gender in the two subgroups, as shown in Table 4. 

   

 

 

 

Test & samples N Mean ± S.D. Min. Mix. Range p-value 
G

al
ec

ti
n

-3
 (

n
g
/m

L
) 

Female with one PCI 13 10.290 ± 2.230 6.21 13.86 7.65 0.093 

1 vs 2 

0.000 

1 vs 3 

0.563 

3 vs 4 

0.000 

2 vs 4 

Male with one PCI 17 8.977± 2.253 4.34 13.79 9.45 

Healthy Female  10 3.025 ± 1.790 1.02 5.55 4.53 

Healthy Male  8 3.603 ± 1.901 1.32 7.80 6.4 

Test & samples N Mean ± S.D. Min. Mix. Range p-value 

G
al

ec
ti

n
-3

 (
n
g
/m

L
) 

Females with more PCI 13 10.905 ± 1.697 8.62 13.45 4.83 0.096 

1 vs 2 

0.000 

1 vs 3  

0.563 

3 vs 4 

0.000 

2 vs 4 

Males with more PCI 27 9.713 ± 2.240 2.77 13.68 10.91 

Female healthy 10 3.025 ± 1.790 1.02 5.55 4.53 

Male healthy 8 3.603 ± 1.901 1.32 7.80 6.4 
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Table 4. Levels (Mean ± S.D.) of Galectin-3 (ng/mL)  in The Sera of  One PCI  Patients and 

More PCI Patients 

 

DISCUSSION 

One of the most complex inflammatory processes is happening during 
atherosclerosis, which is associated with different markers of inflammation. Gal-
3 levels showed a significant increase in human plaque (atherosclerosis). 
Elevation of Gal-3 levels can affect endothelial cells, which are among the cells 
that cause atherosclerosis and blockages in case of loss of their functions. 
Chronic inflammation and the continued activity of the endothelial cells under 
this inflammation causes them to lose their function and transform them into 
endothelial cell dysfunction, and this is the first step for the onset of 
arteriosclerosis and cardiovascular disease. Previous studies have shown that 
oxidized low-density lipoprotein (ox-LDL) causes endothelial cell injury by 
altering proinflammatory gene expression and that Gal-3 accumulates ox-LDL-
mediated endothelial injury by persuading inflammation 27,23. The results of the 
current study agree with several previous studies 7,26,27. 

 

CONCLUSION  

It was also noted that the highest level of Gal-3 (13.86 ng/mL) in the sample of 

female patients. Despite the observed increase in the levels of Gal-3 in elderly pa-

tients with MI who underwent PCI  more than once, the study did not find signif-

icant differences in the Gal-3 levels of their samples compared to younger pa-

tients or those who underwent elective PCI for the first time. 

 

References  

1. Boutin L., Dépret F., Gayat E., Legrand M., Chadjichristos C. E. “Galectin-3 in Kidney Diseases: From an 
Old Protein to a New Therapeutic Target”, Int. J. Mol. Sci., 2022; 23(3124). 
https://doi.org/10.3390/ijms23063124. 

2. Chizhov A. O. “ Complex Carbohydrates and Glycoconjugates: Structure, Functions and Applications," 
Int. J. Mol. Sci., 2021; 22(12219). https://doi.org/10.3390/ijms222212219. 

3. Cymbaluk-Płoska A., Gargulińska P., Kwiatkowski S., Pius-Sadowska E., & Machaliński B. “Could 
Galectin 3 Be a Good Prognostic Factor in Endometrial Cancer?”, Diagnostics, 2020;10(635). 
https://doi.org/10.3390/diagnostics10090635. 

4. Dayana E. "Coronary Artery Disease," Mount Sinai, Icahn School of Medicine Mount Sinai. 2021. 
5. Debra S.,  & Brian K. "Stent: Why and How They Are Used" Healthline Media. 2018. 

Test & samples N Mean ± S.D. Min. Mix. Range p-value 

G
al

ec
ti

n
-3

 (
n
g
/m

L
) 

Female with one PCI 13 10.290 ± 2.230 6.21 13.86 7.65 0.093 

1 vs 2 

0.457 

1 vs 3 

0.260 

2 vs 4 

0.096 

3 vs 4 

Male with one PCI 17 8.977 ± 2.253 4.34 13.79 9.45 

Females with more PCI 13 10.905 ± 1.697 8.62 13.45 4.83 

Males with more PCI 27 9.713 ± 2.240 2.77 13.68 10.91 

https://doi.org/10.3390/ijms23063124
https://doi.org/10.3390/ijms222212219
https://doi.org/10.3390/diagnostics10090635


Bionatura  http://dx.doi.org/10.21931/RB/CSS/2023.08.01.14 6 
 

 

6. Dings R. P., Michelle C. M., Robert J. G., and Kevin H. M. "Galectins as Molecular Targets for Thera-
peutic Intervention",  International Journal of Molecular Sciences, 2018; 19(905):1-22. 
doi:10.3390/ijms19030905. 

7. Dominika N., Katarzyna K., Artur C., Jerzy J., Anna J., & Karolina M. ” Galectin-3: a potential biomarker 
for diagnostics of heart failure”, Zaburzeń Metabolicznych., 2018;  9(3),P: 126–131. 

8. Gao Z., Liu Z., Wang R., Zheng Y., Li H., & Yang L. “Galectin-3 Is a Potential Mediator for Athero-
sclerosis” Journal of immunology research, 2020 (5284728). https://doi.org/10.1155/2020/5284728. 

9. Hao F., Shaoping N., Ping L., Yang R., Zichuan Z., Huangtai M., Xin L., Songnan W., & Rong B. “Ga-
lectin-3 and acute heart failure: genetic polymorphisms, plasma level, myocardial fibrosis and 1-year 
outcomes”, Biomark. Med., 2020; 14(11), p:943–954. 10.2217/mm-2020-0269 C 2020 Future Medicine 
Ltd. 

10. Hideaki U., Shuhei I., Shuhei H., Shuichiro G., Kenichi Y., and Tomomitsu H. “Novel Ca2+-independent 
carbohydrate recognition of the C-type lectins, SPL-1 and SPL-2, from the bivalve Saxidomus purpu-
ratus”,  Protein Science, 2019; 28, : 766 –778. 

11. Lepenies B., and Lang R., “Lectins and Their Ligands in Shaping Immune Responses”, Front. Immunol., 
10(2379).[CrossRef] [PubMed] 

12. Li Z., Lv F., Dai C., Wang Q., Jiang C., Fang M. and Xu Y. “Activation of Galectin-3 (LGALS3) Tran-
scription by Injurious Stimuli in the Liver Is Commonly Mediated by BRG1”., Front. Cell Dev. Biol., 
2019; 7(310). doi: 10.3389/fcell.2019.00310. 

13. Manda Y.R., & Baradhi K. M. "Cardiac Catheterization Risks and Complications," In StatPearls [Inter-
net]. Treasure Island (FL): StatPearls Publishing; 2022 Jan. 2021. 

14. Mansoor A., Parth M., Anil K. R., &  Sudhir M. " Percutaneous Coronary Intervention," National Center 
for Biotechnology Information, U.S. National Library of Medicine. 2021. 

15. Mishra A., Behura A., Mawatwal S., Kumar A., Naik L., Mohanty S. S., Manna D., Dokania P., Mishra 
A., Patra S. K., & Dhiman, R. ”Structure-function and application of plant lectins in disease biology and 
immunity”, Food and chemical toxicology : an international journal published for the British Industrial 
Biological Research Association, 2019; 134(110827). https://doi.org/10.1016/j.fct.2019.110827.  

16. Narayanan S., Pallan A.R., Balakrishnan A., Paul E.J.,  and Elumalai P. “Animal Lectin”, In: Elumalai 
P., Lakshmi S. (eds) Lectins. Springer, Singapore. https://doi.org/10.1007/978-981-16-7462-4_5. 2021. 

17. Navin S., Wouter C.M., Herman H.W., Jennifer E. H.,and Fu T. L. “ Gal–3 Activation and inhibition in 
heart failure and cardiovascular disease: An update” , theranostics, 2018 , 8(3), p: 593 – 609. doi: 
10.7150/thno.22196 

18. Ó K. P., do Mendonça-Belmont T. F., Farias I. C., Silva A. S., Freire A. K., Moura P. M., Vasconcelos L. 
R., Araújo A., Arcanjo G., Falcão D. A., Hatzlhofer B. L., Lucena-Araújo  A. R., Bezerra M. A., & 
Cavalcanti M. “LGALS3 +191A and +292C polymorphisms are associated with a reduction in serum 
gal-3 levels, but not with the clinical events of individuals with sickle cell anemia”, Research, Society and 
Development, 2020; 9(9),  p:442997314. https://doi.org/10.33448/rsd-v9i9.7314. 

19. Pasmatzi E., Papadionysiou C., Monastirli A., Badavanis G., Tsambaos D. “Galectin 3: an extraordinary 
multifunctional protein in dermatology”, Current knowledge and perspectives. An Bras Dermatol., 2019; 
94(3), p:348-354. doi: 10.1590/abd1806-4841.20198426. PMID: 31365668; PMCID: PMC6668939. 

20. Qi X., Anna-Kristin L., Cecilia R., Irene B., Samuel E. S., Maria V., Sabine V., Herbert K., Ellen H. R., 
Martin M., Christopher J. W., Daniel A. H., Stefan O., Michael L. K., Hans-Joachim G., and Virgil P. 
“Exploring functional pairing between surface glycoconjugates and human galectins using programmable 
glycodendrimersomes”, PNAS, 2018; 115 (11), p:2509-2518. https://doi.org/10.1073/pnas.1720055115. 

21. Salim S. V., Chair A. A., Hugo J. A., Emelia J. B., Marcio S. B., and Clifton W. “Heart Disease and Stroke 
Statistics—2021 Update”, American Heart Association, Inc., Circulation. 2021;143(8), P: 254-743 . 
https://doi.org/10.1161/CIR. 0000000000000950. 

22. Shahjehan R. D., Bhutta  B.S. " Coronary Artery Disease," [Updated 2021]. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; 2022 Jan-. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK564304/. 2021. 

23. Shuang L., Wen Y., Yanbing H., and Huiying W. “Shikonin Alleviates Endothelial Cell Injury Induced by 
ox-LDL via AMPK/Nrf2/HO-1 Signaling Pathway”, Evidence-Based Complementary and Alternative 
Medicine, 2021, 10 pages. https://doi.org/10.1155/2021/5881321. 

https://doi.org/10.1155/2020/5284728
https://doi.org/10.1016/j.fct.2019.110827
https://doi.org/10.1007/978-981-16-7462-4_5
https://doi.org/10.33448/rsd-v9i9.7314
https://doi.org/10.1073/pnas.1720055115
https://doi.org/10.1155/2021/5881321


Bionatura  http://dx.doi.org/10.21931/RB/CSS/2023.08.01.14 7 
 

 

24. Sygitowicz G., Maciejak-Jastrz, A., Sitkiewicz D. “The Diagnostic and Therapeutic Potential of Galec-
tin-3 in Cardiovascular Diseases”, Biomolecules, 2022; 12 (46). https://doi.org/10.3390/biom12010046. 

25. Tan Y., Zheng Y., Xu D., Sun Z., Huan Y., and Qingqing Y. “Galectin-3: a key player in micro-
glia-mediated neuroinflammation and Alzheimer's disease”, Cell Biosci., 2021; 11 (78). 
https://doi.org/10.1186/s13578-021-00592-7. 

26. Xiao Z., Xiaoqian Q., Guangping C., and Xiang S. “The role of galectin‐3 in heart failure and cardio-
vascular disease”, Clin Exp Pharmacol Physiol., 2019; 46, :197–203. DOI: 10.1111/1440-1681.13048. 

27. Ziyu G., Zhongni L., Rui W., Yinghong Z., Hong L., & Liming Y. ” Galectin-3 Is a Potential Mediator for 
Atherosclerosis”, Journal of Immunology Research, 2020, P:1-11. Article ID 5284728,  
https://doi.org/10.1155/2020/ 5284728. 

 

 

Received: 26 September  2022 / Accepted: 15 October 2022 / Published:15 February 2023 

Citation: Jasim , R.H.; Lefta, A.A. Galectin-3: A Novel prognostic marker for myocardial Infarction. Revis 

Bionatura 2023;8 (1) 14. http://dx.doi.org/10.21931/RB/CSS/2023.08.01.14 

 

https://doi.org/10.3390/biom12010046
https://doi.org/10.1186/s13578-021-00592-7

