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Abstract

To evaluate the level of fibroblast growth factor 2 (FGF2) in serum of asthmatic Iraqi patients and to generate 
relationship between FGF2 and pulmonary function in serum of all member. FGF2 was determined in seventy 
Iraqi subjects; 30 diagnosed with asthma and 40 healthy subjects were registered in the revision. The age of 
patients and control ranged between (25-55) years. The level of FGF2 was assessed in serum by enzyme-
linked immunosorbent assay (ELISA) technique. The levels of FGF2 displayed significantly increase in 
asthmatic group associated with control group (p < 0.01). Among asthmatic Iraqi patients, increase level of 
FGF2, indicate the significant relationship between fibroblast growth factor 2 and asthma. 
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Introduction

Asthma is one of the greatest prevalence lung 
sicknesses, which considered by chronic inflammation of 
the airways. Asthmatic patients have airway obstruction 
and bronchospasm as a result of greater mucous 
invention and changes in the buildings and purposes of 
some components like, fibroblasts and smooth muscle 
cells (1).

Asthma attack may occur as a result of several 
inflammatory events in the respiratory system lead to the 
appearance of sever symptom. Worldwide ,about 300 
million people diagnosed with asthma and near 1000 
people/ day die as a result of this disease (2). 

Numerous elements influenced the development of 
asthma such as genetic tendency, environmental factors, 
and significant gene environment interactions (3). 

The family of fibroblast growth factor (FGF) 
involves 23 members, have polypeptides and act a as 
powerful mitogens (4).

The important member of heparin binding growth 
factors family is Fibroblast growth factor (FGF)-2, which 
affect fibroblasts growth, endothelial, and differentiation 
of several kind of cell. This family have important roles in 
morphogenesis, injury healing, infection, angiogenesis, 
proliferation of tumor and metastases (5). 

Another name of FGF2 is basic FGF (bFGF) 
considered as the extreme member of the FGF superfamily 
and is the main controller of cell proliferation and 
variation below functional and uncontrolled disorders (6).

FGF-2 is universal in typical humanoid tissues and 
present in a link with endothelial basement membranes. 
FGF-2 stored in a stable formula needing become 
free for biological action. Proteolytic cleavage of 
heparin sulphate proteoglycans HSPG core proteins, 
the activities of glycosaminoglycan GAG destroying 
enzymes, and the capability of heparin to remove FGF-2 
from HSPG are the mechanism for the relief of FGF-2. 
HSPGs are cabin professionally from extracellular via 
the activity of enzymes like plasmin and thrombin, and 
by endogenous matrix metalloproteinases (MMPs) (7).

Abnormality of the signaling system of FGF triggers 
a variety of syndromes connected with enlarged FGF 
level. The inhibition of FGF signaling revealed scientific 
effect (8). 
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Some but not all studies indicate that FGF2 is a 
potent fibroblast mitogen, elevated in asthmatic patients 
and help as an indicator for severity of asthma (9). 

Methods

Ethical issues

Depending on the local ethics group the revision 
was agreed, all patients in this study given an idea about 
the purpose of the review, agree, and signed permission 
were informed. 

Study design

This revision designated as a study of case - control.

Collection of samples

The sample size was determined according to the 
equation of Daniel sample size formula. The participants 
in the recent study include thirty Iraqi patients with 
asthma (depending on pulmonologist decision according 
to the GINA guideline), the history from them was 
taken, which involve: age, height, weight, gender, 
family history, material status and medical history, 
and forty apparently healthy subjects therapeutically 
free were serve as healthy control group. Patients with 
age < 6 years, non-agreement, smoker>10 pack years, 
patients with interstitial lung illness like unknown and 
drug- induced pulmonary fibrosis, chronic obstructive 
pulmonary disease, lung malignancy and bronchiectasis, 
all were excluded from the study. The age of these 
groups from 25 to 55 years. The statistical analysis was 
done with version 18 of SPSS. The findings have been 
expressed as Mean ± SD, and P values below 0.05 are 
reflected significant.

Chemicals and methods

A-	 Determination of human bFGF /FGF2 (Basic 
Fibroblast Growth Factor) by the sandwich-ELIZA kit 
as the method. In this kit, an antibody specific for human 
bFGF /FGF2 was pre-coated to the micro- ELIZA plate 
(10).

B-	 Lung function tests demonstrate the airflow 
obstruction that variate after little periods, either 
naturally or in reply to handling (reversibility) (11). 

C-	   Simple spirometry checks airflow restriction 
with decreased forced expiratory volume in 1 second 
(FEV1) and FEV1 / forced vital capacity (FVC ) ratio 
. Reversibility is established by a >12% and 200-mL 
elevated in FEV1 15 minutes when an inhaled short-
acting β 2 -agonist or in patients by a 2 to 4 week sample 
of oral corticosteroids (12). Guidelines of national and 
international mention the use of spirometry for the 
detection and monitoring of asthma, and appear that 
the reversible airflow limitation is a crucial factor in the 
analysis of asthma. It give an idea about the amount of air 
you can inhale and exhale, and how fast you can empty 
your lungs from the air, allows clearer confirmation of 
airflow obstruction than the peak expiratory flow rate 
(PEF), and in that sense is preferable. A reduced FEV1/ 
VC ratio usually taken to be <70% and FEV% <80% 
that confirms airway obstruction (13) . 

Results 

The study groups consist of 70 adults designate on 
three categories.

1-	 Asthmatic patients with treatment (n=18).

2-	 Asthmatic patients without treatment (n=12).

3-	 Healthy control group (n=40).

Age

There was no significant changed in age (as mean) 
between control and asthmatic patients as demonstrated 
in table 1.

Gender 

Distribution of asthma according to gender presented 
in Fig. 1. This study demonstrated that the incidence of 
asthma in female (60%) is greater than male (40%).

Body mass index (BMI)

The difference of BMI between patient and control 
group was non- significant (p >0.05). The mean ± SD of 
BMI for patients and control groups exposed in table.1. 
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Table (1): Demographic appearances in studied groups

Groups No. Mean ± SD P value

Age 
Control 40 39.08 ± 8.96 

= 0.6
Patients 30 40.75 ± 15.30

BMI
Control 40 31.51 ± 8.94 

= 0.2
Patients 30 29.04 ± 7.04 

Fig (1): Gender distribution in ( A) patients and (B) control 

Serum level of FEV1 as mean ± SD of asthmatic patients and control.

In this study, serum concentration of FEV1 mean 
± SD were signifi cantly decrease (p<0.01) in asthmatic 
group when compared with control group, as shown in 
table 2.

Serum FGF2 concentration according to studied 
group.

As shown in table 2, the mean ± SD of FGF2 
in asthmatic patients was (409.67± 315.12) with a 
signifi cant (p < 0.001) difference likened with healthy 
control group.

The effect of treatment on the level of FEV1 and 
FGF2 in asthmatic patients.

The present study displayed signifi cant reduction in 
serum level of FGF2 and signifi cant elevated in serum 
level of FEV1 in asthmatic subjects with treatment than 
those patients without treatment, p value (< 0.001), as 
in table 3 

Correlation of FGF2 with FEV1 in patients group

In the present study, the signifi cant negative 
correlation (p value <0.01) was found for FGF2 with 
FEV1in asthmatic patients as in fi gure 2. 

Table (2):Levels of FEV1 and FBF2 in studied groups

Parameters Groups No. Mean ± SD P value

FEV1
Control 40 83.7675 ± 6.60

< 0.01
Patients 30 67.4767 ± 9.46

FBF2
Control 40 409.6722 ± 173.95

< 0.001
Patients 30 783.5388 ± 315.12
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Table (3): Mean differences of FGF2 and FEV1 in asthmatic patients with treatment and without treatment.

Parameters Groups No. Mean ± SD P value

FGF2
Patients with treatment 18 591.28 ± 210.49

< 0.001
Patients without treatment 12 1071.91 ± 205.25

FEV1
Patients with treatment 18 72.81 ± 8.55

< 0.001
Patients without treatment 12 59.46 ± 2.45

 

Fig (2): Correlation between FEV1 and FBG2 in patients group 

Discussion

Globally, asthma revealed as the chronic lower 
respiratory disease. Asthma classifi ed into mild, 
moderate, and severe subtypes , this classifi cation 
depend on severity of asthma and rendering to fi xed 
airfl ow obstruction, eosinophilic infl ammation and the 
incidence of airway hyper-responsiveness (AHR) (14).

Obesity is one of the most common risk factor in 
asthma which helps in the improvement of metabolic 
disorders, chronic disease in addition to cardiovascular 
disease (15).

According to the statistics of the study, the mean age 
of patients who were diagnosed as asthmatic subjects 
and control were 40.75 and 39.08 years, respectively. 
The change in age (as mean) is non-signifi cant between 

healthy and patients groups as shown in table 1. This 
age matching have a role to remove the variation in the 
results of different parameter that may initiate due to 
the variation in age (16). On the other hand, this review 
demonstrates a slight male predominance. This fi nding 
is going with Joe G. etal have shown the role of sex 
hormones in asthma because it is sever and widespread in 
women, mainly in women with puberty or with multiple 
gestations. The main cause for gender variance are 
unknown but maybe linked to the immunity , hormone 
change, environmental and occupational exposures (17).

The family of FGF include different consists of 
polypeptides that stimulate survival, creation, and 
diversity of epithelial or mesenchymal cells. FGFs have 
a role in disease progression or regression, Dependent 
on the nature of the disease. There are numeral FGFs 
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in the lung which act as a defense system from several 
lethal syndromes (18). 

Wound healing ,a method mentioned as airway 
remodeling coming after the inflammation of asthma, 
which produce changed in the organization of the 
airway including sub-epithelial fibrosis, angiogenesis, 
hypertrophy or hyperplasia in the airway smooth muscle 
(19). 

Heparin and endoglycosidase produce from 
asthmatic lungs through that mast cells prompt the relief 
of FGF2 from heparan sulphate proteoglycans this make 
FGF2 contribute to sub-epithelial collagen deposition 
(20). 

As showed in table 1, the FGF2 were detected in 
asthmatic subject than those of control group with 
significant variance between them (p<0.001). Our 
outcome was in agreed with (1,9) that found the same 
result. 

Indeed, FGF2 motivate fibroblast production and the 
revival of epithelial cells from endogenous or exogenous 
stem cells, that mean FGF2 have a role in wound healing 
(21). 

The results of this revision demonstrated that FGF2 
have negative associated to the forced expiratory volume 
in 1 second (FEV1) in patient with asthma, our result 
is reliable with (Silvana Cianchetti, et al. 2019) who 
establish a negative relationship with the pulmonary 
function. The diversity in medical and inflammatory 
appearances of all the participant in this study responsible 
of conflicting results (22). 

Patients with asthma response nicely to inhaled 
corticosteroids (ICS) treatment. Asthmatic patients have 
highly serum level of FGF2, and the treatment with 
corticosteroid diminishes it. That make FGF2 existing 
as a new marker for severity of asthma which linked 
significantly with the pulmonary function in asthmatic 
patients. These finding were consistent with some 
studies published recently (23,24).

Furthermore, higher level of FGF2 in asthmatic 
subject compared with control provide an idea that 
FGF-2 performed a defense growth factor when lung is 
harmed as demonstrated in table 2 and 3. These result 
agreed with (1,9,22,24). 

Conclusion

Among asthmatic Iraqi subjects, increase levels 
of FGF2, indicate the significant association between 
asthma and fibroblast growth factor. 

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both MOH and MOHSER in Iraq

Conflict of Interest: Non

Funding: Self-funding 

References

1.	 J K Shute, N Solic, J Shimizu, W McConnell, A 
E Redington, P H Howarth. Epithelial expression 
and release of FGF-2 from heparan sulphate 
binding sites in bronchial tissue in asthma. Thorax. 
2004;59:557-562

2.	 Ameera Al-Aaraji. Association of Periostin and 
ABCC4 gene polymorphism with asthmatic 
patients in Babylon province. A thesis submitted to 
the council of the college of medicine/ university of 
Babylon 2019.

3.	 Willemsen G, Van Beijsterveldt TCEM, Van Baal 
CGCM, Postma D, Boomsma DI. Heritability of 
self-report asthma and allergy: a study in adult 
Dutch twins, siblings and parents. Twin Res Hum 
Genet.2008; 11( 2):132-42.

4.	 Mohamed R. Akl , Poonam Nagpal , Nehad M. 
Ayoub , Betty Tai , Sathyen A. Prabhu , Catherine 
M. Capac , Matthew Gliksman , Andre Goy and 
K. Stephen. Molecular and clinical signifcance 
of fbroblast growth factor 2 (FGF2 /bFGF) in 
malignancies of solid and hematological cancers 
for personalized therapies. Oncotarget.2016;7(28): 
44735-44762

5.	 Korc M and Friesel RE. The role of fbroblast 
growth factors in tumor growth. Curr Cancer Drug 
Targets.2009; 9: 639.

6.	 Beenken A and Mohammadi M. The FGF family: 
biology, pathophysiology and therapy. Nat Rev 
Drug Discov.2009; 8: 235-253.

7.	 Bernfield M, Gotte M, Park P-Y, et al. Functions 
of cell surface heparan sulfate proteoglycans. Annu 
Rev Biochem.1999; 68:729–77.



1868      Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

8.	 Carter EP, Fearon AE, Grose RP. Careless talk 
costs lives: fibroblast growth factor receptor 
signalling and the consequences of pathway 
malfunction. Trends Cell Biol.2015; 25  (4): 221–
33.

9.	 Elie El Agha, Werner Seeger, and Saverio 
Bellusc. Therapeutic and Pathological Roles of 
Fibroblast Growth Factors in Pulmonary Diseases. 
Developmental Dynamics.2017; 246: 235–244

10.	 Elabscience biotechnology Co.Ltd.Human LEP, 
(Fibroblast growth factor 2) ELISA Kit User 
Manual. Wuhan: Elabscience Biotechnology Co, 
Ltd.

11.	 Vilozni D, Hakim F, Livnat G, Ofek M, Bar-Yoseph 
R, Bentur L. Assessment of airway bronchodilation 
by spirometry compared to airway obstruction in 
young children with asthma. Can Respir J. 2016.

12.	 Kasper D, Fauci A, Hauser S, Longo D, Jameson 
J, Loscalzo J. Harrison’s principles of internal 
medicine. McGraw-Hill Professional Publishing 
2018.

13.	 Tepper RS, Wise RS, Covar R, Irvin CG, Kercsmar 
CM, Kraft M, et al. Asthma outcomes: pulmonary 
physiology. J Allergy Clin Immunol.2012; 129(3): 
65–87.

14.	 Ellwood P, Asher MI, Billo NE, Bissell K, Chiang 
C-Y, Ellwood EM,et al.The Global Asthma 
Network rationale and methods for Phase I global 
surveillance: prevalence, severity, management and 
risk factors. Eur Respir J.2017; 49(1):1601-1605.

15.	 Bollagragada MK, Shantaram M,Kumar RS, et 
al. Obesity; development , epidemiology, factor 
affecting, quantity, health hazards, management 
and natural treatment- a review. Int J Pharm Pharm 
Sci.2017; 9:12-26

16.	 Afrah Nazar Al Mamoori, Mufeed Jalil Ewadh, 
Suhayr Essa Alqaysi. Leptin and adiponectin 
levels of asthmatic Iraqi children in Hilla province. 
Asian journal of pharmaceuticals and clinical 
research.2017; 10(12):431-434.

17.	 Zein JG, Erzurum SC. asthma is different in women. 
Curr Allergy Asthma Rep.2015; 15(26): 28

18.	 Ornitz DM, Itoh N.The Fibroblast Growth Factor 
signaling pathway. Wiley Interdiscip Rev Dev 
Biol.2015; 4:215–266. 

19. Seong Gyu Jeon, BSc, Chun Geun Lee, MD, Min-
Hee Oh, BSc, Eun-Young Chun, BSc, Yong Song 
Gho, PhD, Sang-Heon Cho, MD, Jong-Hoon 
Kim, PhD, Kyung-Up Min, MD, You-Young 
Kim, MD, Yoon-Keun Kim, MD, and Jack A. 
Elias, MD. Recombinant basic fibroblast growth 
factor inhibits the airway hyper-responsiveness, 
mucus production, and lung inflammation 
induced by an allergen challenge. J Allergy Clin 
Immunol.2007;119(4): 832-562

20.	 Yum HY, Cho JY, Miller M, Broide DH.Allergen-
induced co-expression of bFGF and TGF-b1 
by macrophages in a mouse model of airway 
remodeling: bFGF induces macro- phage TGF-b1 
expression in vitro. Int Arch Allergy Immunol.2011; 
155:12–22.

21. Warburton D, Perin L, Defilippo R, Bellusci S, 
Shi W, Driscoll B. Stem /Progenitor cells in lung 
development, injury, repair and regeneration. Proc 
Am Thorac Soc .2008;5:703-6.

22.	 Silvana Cianchetti , Cristina Cardini , Ilaria 
Puxeddu , Manuela Latorre , Maria Laura Bartoli 
, Matteo Bradicich , Federico Dente , Elena Bacci 
, Alessandro Celi and Pierluigi Paggiaro. Distinct 
profile of inflammatory and remodelling biomarkers 
in sputum of severe asthmatic patients with or 
without persistent airway obstruction. World 
Allergy Organization Journal.2019;12:100078

23.	 Kato M, Yamada Y, Maruyama K, Hayashi 
Y. Serum eosino- phil cationic protein and 27 
cytokines/chemokines in acute exac erbation of 
childhood asthma. Int Arch Allergy Immunol.2010; 
152:62–66.

24.	 Bissonnette EY, Madore A-M, Chakir J, Laviolette 
M, Boulet L-P, Hamid Q, Bergeron C, Maghni 
K, Laprise C. Fibroblast growth factor-2 is a 
sputum remodeling biomarker of severe asthma. J 
Asthma.2014; 51: 119–126. 


