REVIEW ARTICLE

Evaluation of Immunoglobulin A in Diabetic Patients and its Relation

with Oral Complications

Sodabeh Farahnakl, Robab Sheikhpourz’3 *, Foad Iranmanesh®

[ Downloaded from ijdo.ssu.ac.ir on 2025-11-08 ]

1- Department of Endodontrics, School of
Dentistry, Shahid Sadoughi University of
Medical Science, Yazd, Iran

2- Department of Physical Activity and Sport
Science, Taft Branch, Islamic Azad
University, Taft, Iran

3-Hematology and Oncology Research
Center, Shahid Sadoughi University of
Medical Science, Yazd, Iran

4- Department of Endodontrics, Dental
School , Rafsanjan University of Medical
Science, Rafsanjan, Iran

*Correspondence:

Robab  Sheikhpour, Department of
Physical Activity and Sport Science,
Taft Branch, Islamic Azad University,
Taft, Iran

Hematology and Oncology Research
Center, Shahid Sadoughi University of
Medical Science, Yazd, Iran

Email: robab.sheikhpour @iauyazd.ac.ir
Tel: (98) 913 152 2462

Received: 15 May 2015
Accepted: 05 Jun 2016

Published in November 2016

Introduction

Abstract

Diabetes mellitus is a group of metabolic diseases caused by a
combination of insulin resistance and impaired insulin secretion
by pancreatic B cell. In 2007, 246 million people (roughly 6%)
were affected by diabetes worldwide and it is estimated that this
will increase to 380 million in 2025. Diabetes is associated with
several long-term complications such as cardiovascular disease,
nephropathy, retinopathy, neuropathy and some oral
complications. In addition, Diabetes mellitus causes an increased
risk of morbidity because of infection disease. It seems that, the
increased  frequency of infections  associated  with
Immunoglobulin-A (IgA) deficiency in these patients. Therefore
a low IgA secretion rate is suspected to be one of these
mechanisms. Moreover, it shows a main antiviral activity by
neutralizing toxins and viruses. It by inhibiting the attachment
and replication of pathogenic microorganisms prevents
colonization of these pathogens.Therefore, it acts as a first line of
defense against pathogens and early detection of
immunoglobulin A deficiency in diabetic patients can prevent the
vicious cycle of recurrent infections and reduces risk for
morbidity and metabolic decompensation. Moreover, the
Salivary-IgA is the widespread immunoglobulin in mixed saliva
and is assumed to be an important factor for adaptive immunity
in the oral cavity. Therefore, according to these studies,
Immunoglobulin A, its mechanism, IgA deficiency and diabetes
and its relation with oral complications are explained in this
paper.

Keywords: Immunoglobulin A, Diabetic patients,
Immunodeficiency, Oral complications

iabetes mellitus is a group of Today, more than 200 million people in
metabolic diseases caused by a worldwide have type 2 diabetes. The total
combination of insulin resistance and number of people with diabetes is expected to

impaired insulin secretion by pancreatic  cell. reach 380 million worldwide in 2025 (1-4).
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Diabetes is associated with several long-term
complications such as cardiovascular disease,
nephropathy, retinopathy, neuropathy (5),
increased risk of morbidity from infectious
diseases (6,7) and some oral complications
like xerostomia, tooth loss, gingivitis,
periodontitis, odontogenic abscesses and soft
tissue lesions of the tongue and oral mucosa
(8). Moreover, alterations in salivary flow rate
and its compositions can affect the
development, symptoms and severity of oral
changes in diabetic patients. On the other
hand, higher rate of dental problems in
diabetic patients is associated with salivary
dysfunction, existing acidogenic
microorganisms, poor glycemic control, poor
dental hygiene and higher dental plaques (8).
In addition, Diabetes mellitus causes an
increased risk of morbidity because of
infection disease, like as pneumonia and
urinary tract infections. Several studies
reported that diabetes mellitus is associated
with impaired chemotaxis of the immune cells,
defective phagocytosis of macrophages, and
increased production of free radicals (9).
Several mechanisms can cause susceptibility
of infections in patients with diabetes (9).
Immunoglobulin A and G via affecting cavity
microorganisms in the saliva, gingival and
plasma prevent bacterial metabolism and
adhesion of microorganisms to the oral tissue
(10). It seems that the increased frequency of
infections associated with IgA deficiency in
these patients (11). Therefore a low s-IgA
secretion rate is suspected to be one of these
mechanisms. However, these patients are more
susceptible to frequent infections, autoimmune
disorders, gastrointestinal diseases and atopy
(11). Branco-de-Almeida et al reported that
DM patients were associated with lower mean
levels of s-IgA than non-DM patients, while
Ya vuzyilmaz et al, reported that DM patients
had higher mean levels of s-IgA than healthy
controls (9). The aim of this study was to
evaluate serum and salivary IgA level in
diabetic  patients. In another section,
immunoglobulin A (IgA) and its mechanism
are explained. Immunoglobulin A deficiency

(IgA deficiency) and autoimmune disorders
are discussed in next section.In osection 2, 3,
Immunoglobulin A deficiency (IgA
deficiency) and Diabetes and salivary
immunoglobulin A and oral complication

are explained.

Immunoglobulin A (IgA) and its
mechanism

Immunoglobulin- A (IgA) is the second most
abundant immunoglobulin (12) in the body
and two forms can be identified: IgAl and
IgA2. Immunoglobulin Al found mainly in the
serum in monomeric form (13) and cannot be
transported to mucous secretions (9). IgA2
(dimeric) is found in exocrine secretions and
mucous defense systems like saliva, tears,
colostrum and nasal and gastrointestinal
secretions (14,15), bronchoalveolar lavage
fluid, urine (9) and plays a main role of
antigen excretion (9). The regulation of
secretion and synthesis of secretory IgA is
dependent on antigenic stimulation and strong
neuroendocrine function like stress, exercise,
pregnancy and menstrual cycle (11). In
addition, it can protect mucous membranes
against infections via activating the alternative
way of the complement and prevent binding of
virus to epithelial cells of the respiratory,
gastrointestinal ~ and  urogenital  tracts.
Therefore, it shows a main antiviral activity
(14) by neutralizing toxins and viruses (9). It
by inhibiting the attachment and replication of
pathogenic microorganisms prevent
colonization of these pathogens (9), and may
be protective against periodontal disease (16).
Therefore, it can act as a first line of defense
against pathogens (16). Study of mucosal
humoral immunodeficiency in humans showed
that the absence of secretory IgA results to
increase mucosal infections and respiratory
tract infections. In addition suppression of s-
IgA causes increased incidence of upper
respiratory tract infection (9). Studies showed
that IgA proteases can cleavage IgA in vivo,
resulting in generation of intact Fab alpha and
(Fc alpha) 2 fragment (17). When bacteria are
exposed to Fab alpha fragments, it released
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from IgA after cleavage by IgA protease, their
surface antigens are likely to be occupied by
Fab alpha fragments. These Fab alpha
fragments left on the bacterial surface may
mediate adhesion. Together, these results
indicate that IgA proteases, by promoting
adherence, contribute the pathogenic potential
of bacteria in the oral (17). Early detection of
immunoglobulin A deficiency in diabetic
patients can prevent the vicious cycle of
recurrent infections and reduces risk for
morbidity and metabolic decompensation (18).
° Immunoglobulin A deficiency (IgA
deficiency) and autoimmune disorders

IgA deficiency is the commonest type of
immunodeficiency (19-24) and associated with
autoimmune disorders (14). Prevalence of
immunoglobulin A deficiency (IgA-D) as most
common primary immunodeficiency disease
(25,26) varies widely within different
geographical regions from 1/143 to 1/185000
(11,18). Immunoglobulin A deficiency is
associated with autoimmune disease such as
systemic lupus erythematus, Graves' disease,
celiac, recurrent parotiditis, inflammatory
bowel syndrome, Crohn's disease, juvenile
idiopathic arthritis and type 1 diabetes (11).

Immunoglobulin A deficiency (IgA
deficiency) and Diabetes

The association between type 1 diabetes and
IgA-D has long been recognized in many
populations (18). High prevalence of IgA-D
has been found in children and adults (18).
Prevalence of autoimmune thyroid was
significantly higher in IgA-D patients (18).
Moreover, the prevalence of IgA deficiency in
type 1 diabetes is estimated between 0.4 % and
5.4%. It is more than 10 times the prevalence
of the general population (18). Moreover,
prevalence of Immunoglobulin A deficiency in
Iranian patients with diabetes mellitus reach to
0.7% (1:150), which is much higher than other
prevalence in general populations (27). Greco
et al, reported in diabetic patients, because of
the availability of serological screening for
celiac disease (CD), more cases of IgA-D are
now being diagnosed (18). Mohiti-Ardekani et

al. reported that secretory IgA levels in Iranian
diabetic patients were higher than in non-
diabetics patients (28). Another study
performed in Western part of Sicily (Italy) and
reported that IgA-D was seen in eight out of
the 150 subjects (children and adult patients)
with type 1 diabetes. They reported that
Immunoglobulin- A deficiency was found in
5.3% of patients (18). In one study, no
significant differences were found in salivary
IgA levels between diabetic patients and
control group (6). In another study, the mean
level of IgA concentration is low in diabetic
patients than control, it seems that infection
and other autoimmune disorders are absent in
these patients (11). Akefeh et al, reported that
there was no significant association between
serum and salivary IgA level among diabetic
and nondiabetics and also, no association
between serum and salivary IgA levels (11).
Yavuzyilmaz et al, demonstrated a significant
increase in salivary IgA levels in diabetic
patients. Vaziri et al, reported that there was
no difference in salivary IgA between type 1
and 2 diabetic patients and control group.
Also, lower salivary flow rate was detected in
diabetic patients than control group (6).
Studies reported that these differences can be
due to diversity in sample selection criteria,
study design (6), or detection methods (10).
Moreover, these differences may be due to
differences in the type of saliva collected
(stimulated or unstimulated), the salivary
collection methods, the stage of the disease,
and the metabolic control status of the disease
(6). Sayarifard in another study reported
increased prevalence of immunoglobulin (Ig)
A deficiency in a number of autoimmune
diseases and type 1 diabetes mellitus (DM1)
(27). Smith Jr et al, reported that there is an
increased IgA deficiency prevalence in
juvenile-onset  insulin-dependent  diabetes
mellitus, but not in adult with insulin-
dependent diabetes. Also diabetes in juvenils
is associated with other immune disease like
thyroiditis, chronic active hepatitis, infections
and thymus deficiency. They suspected that
thymus deficiency and autoimmunity play a
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main role in the pathogenesis of some types of
juvenile-onset diabetes mellitus. Moreover,
they reported that excess morbidity of the IgA-
deficient in juvenile diabetic patients can be
due to IgA deficiency in older insulin-
dependent diabetic patients (29). Segade et al,
showed patients with type 1 and 2 diabetes
have higher level of circulating IgA. Also this
phenomenon is more among in male than
female (30). Imagava et al, reported that high
level of serum enterovirus IgA antibodies in
type 1 diabetic patients is due to recurrent
enterovirus infection in them (31). Figueredo
et al, in one study reported that increased level
of immunoglobulin A in diabetic patients
suggested a possible role of IgA in the
pathogenesis of the vascular complications of
diabetes mellitus (32).

Salivary immunoglobulin A and oral
complications

It has been shown that salivary component
detection in patients with diabetes may help to

References

1. Sheikhpour R. Diabetes and Oxidative Stress: The
Mechanism and Action. Iran J Diabetes Obes
2013;5(1),40-5

2. Sheikhpour R. Glucagon-like peptide 1 and type 2
diabetes: Targets and new therapies. Indian J Sci
Technol 2012;5(6):2891-9.

3. 3-Sheikhpour R. Evaluation of lipid profile in
diabetic patients. Clin Biochem 2011;44(13):160

4. Sheikhpour R, Jalali B, Afkhami-Ardekani M. The
effect of zinc on lipid oxidizability in diabetic
patients in Yazd city. Feyz 2009;13(2):103-10. (in
Persian)

5.  Sheikhpour R, Khoradmehr A. New Insights into
the Effect of Diabetes and Obesity in Alzheimer’s
Disease. Iran J Diabetes Obes 2014;6(1):41-7

6. Benfield T, Jensen JS, Nordestgaard BG. Influence
of diabetes and hyperglycaemia on infectious
disease hospitalisation and outcome. Diabetologia.
2007;50:549-54.

7. Leegaard A, Riis A, Kornum JB, Prahl JB,
Thomsen V@, Sgrensen HT, et al. Diabetes,
glycemic control, and risk of tuberculosis: a
population- based case-control study. Diabetes
Care. 2011;34:2530-5.

8. P. Bakianian Vaziri, M. Vahedi, H. Mortazavi, Sh.
Abdollahzadeh, M. Hajilooi. Evaluation of Salivary
Glucose, IgA and Flow Rate in Diabetic Patients: A

diagnosis, prevention and management of the
oral manifestations (28). Secretory
immunoglobulin antibody (S-IgA) plays a
main role in the oral homeostasis. The S-IgA
is the widespread immunoglobulin in mixed
saliva and is assumed to be an important factor
for adaptive immunity in the oral cavity. Thus
it works as an index of the adaptive local
immunity of mouth. S-IgA  works
synergetically with other antibacterial factors,
including lysosym, lactopherin, salivary
peroxidase, mucine, etc. Thus they prevent the
piercing of antigens via the oral mucous
membrane (33).

Conclusion

Diabetes mellitus causes an increased risk of
morbidity because of infection disease. It
seems that low s-IgA levels may be a
mechanism to explain susceptibility of
infection in DM patients. Early detection of
immunoglobulin A deficiency in diabetic
patients can reduces risk for morbidity.

Case-Control Study. J Dentistry, Tehran Univ Med
Sci 2010;7(1):13-9

9. Oikawa J, Ukawa Sh, Ohira H, Kawamura T,
Wakai K. Diabetes Mellitus is Associated With
Low Secretion Rates of Immunoglobulin A in
Saliva. J Epidemiol 2015;25(7):470-4

10. Kakoei Sh, Hosseini B, Haghdoost AA, Sanjari M.
Evaluation of Salivary Secretory Immunoglobulin
A Levels in Diabetic Patients and Association with
Oral and Dental Manifestations. Sultan Qaboos
Univ Med J 2015;15(4):507-11.

11. Ahmadiafshar A, Mohsenifard M.R,
Mazloomzadeh S. Evaluation of Serum & Salivary
IgA in Patients with Type 1 Diabetes. Plos one
2015;13:1-7

12. Kerr MA. The structure and function of human
IgA. Biochem J 1990;271:285-96.

13. van Egmond M, van Garderen E, van Spriel AB.
FcaRlI-positive liver Kupffer cells: reappraisal of
the function of immunoglobulin A in immunity.
Nat Med 2000;6:680-5.

14. Ana Paula Franca Mantovanil, Mariel Perini
Monclarol, Thelma L Skare. Prevalence of IgA
deficiency in adult Systemic Lupus Erythematosus
and the study of the association with its clinical and
autoantibody  profiles. Bras J Rheumatol
2010;50(3):273-82

IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 7, NUMBER 4, WINTER 2015 185


https://ijdo.ssu.ac.ir/article-1-270-en.html

[ Downloaded from ijdo.ssu.ac.ir on 2025-11-08 ]

Evaluation of immunoglobulin a in diabetic patients and its relation with oral complications

15. Sheikhpour R. Incretins, dipeptidyl peptidase-4 and ~ 27. Sayarifard F, Aghamohammadi A, Haghi-Ashtiani
diabete. ISBN:978-3-659-22207-8. Lambert MT, Rajab A, Irani H, Ahmadian JH, et al.
academic publishing. 2012 Evaluation of serum IgA levels in Iranian patients

16. Luciana Salles Branco-de-Almeida, Cldudia Maria with type 1 diabetes mellitus. Acta Diabetol
Coélho Alves, Fernanda Ferreira Lopes,Adriana de 2012;49(2):131-5
Fatima Vasconcelos Pereira, Rosane Nassar 28. Mohiti-Ardekani A, Karbassi MH, Mohiti-
Meireles Guerra, Antonio Luiz Amaral Pereira. Ardekani J, Akhondinasab F, Mohammad MH.
Salivary IgA and periodontal treatment needs in Evaluation of salivary IgA in diabetic and non-
diabetic patients. Braz Oral Res 2011;25(6):550-5 diabetic patients: A case-control study. Iran J

17. Bokor-Brati¢ M, Clinical significance of analysis of Diabetes Obes 2012;4:167-71.
immunoglobulin A levels in saliva. Med Pregl 29. William I Smith Jr, Bruce S Rabin, Alan
2000;53(3-4):164-8. Huellmantel, David H Van Thiel, Allan Drash.

18. Domenico Greco, Filippo Maggio.  Selective Immunopathology of Juvenile-onset Diabetes
Immunoglobulin A Deficiency in Type 1 Diabetes Mellitus: 1. IgA Deficiency and Juvenile Diabetes.
Mellitus: A Prevalence Study in Western Sicily Diabetes 1978;27(11):1092-7
(Italy). Diabetes Metab J 2015;39:132-6 30. Segade SR, Camina F, Carnero A, Lorenzo MJ,

19. Salavoura, I Koliaex A, Tsangaris G, Mavvrou A. Alban A, Quinterio C, et al. High serum IgA
Development of Cancer in Patients with Primary concentrations in patients with diabetes mellitus:
Immunodeficiencies. Anticancer Res Agewise distribution and relation to  chronic
2008;28:1263-70 complications. Clinical Chemistry

20. Grumach AS, Jacob CMA, Pastorino AC. 1996;42(7):1064-7
Deficiéncia de IgA: avaliacdo clinico-laboratorial  31. Imagawa A, Hanafusa T , Makino H , Miyagawa
de 60 pacientes JI, Juto P. High titres of IgA antibodies to

21. Latiff A HA, Kerr MA. The clinical significance of enterovirus  in  fulminant type-1  diabetes.
immunoglobulin A deficiency. Ann Clin Biochem Diabetologia 2005;48:290-3
2007;44:131-9. 32. Figueredo A, Ibarra JL, Rodriguez A, Molino AM,

22. Wang N, Shen N, Vyse TJ, Anand V, Gunnarson I, E.Gomez-de la Concha, Fernandez-Cruz A, et al.
Sturfelt G, et al. Selective IgA deficiency in Increased Serum Levels of IgA Antibodies to hsp70
autoimmune diseases. Mol Med 2011;17:1383-96. Protein in Patients with Diabetes Mellitus: Their

23. Yel L. Selective IgA deficiency. J Clin Immunol Relationship with Vascular Complications. Clinical
2010;30:10-6. Immunology and Immunopathology

24. JF, Neovius M, Hammarstrom L. Association be- 1996;79(3):252-5
tween IgA deficiency & other autoimmune 33. Rashkova M, Baleva M, Peneva M, Toneva N,
conditions: a population-based matched cohort Marieta Belcheva M, Koprivarova K. Secretory
study. J Clin Immunol 2014;34:444-51 Immunoglobulin A (S-IgA) and the Oral Risk

25. Jonas F. Ludvigsson, Neovius M, Ye W. IgA Markers: Quality of Saliva, Dental Biofilm, Oral
Deficiency and Risk of Cancer: A Population- Candida and Lactobacillus spp. OHDMBSC
Based Matched Cohort Study. J Clin Immunol 2009;8(3):11-9
2015;35:182-8

26. Alkhairy O. IgA Deficiency and Other
Immunodeficiencies Causing Mucosal Immunity
Dysfunction. Mucosal Immunology 2015;2:1441-9

186 IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 7, NUMBER 4, WINTER 2015


https://ijdo.ssu.ac.ir/article-1-270-en.html
http://www.tcpdf.org

