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Abstract

Background: The role of circulating immunoglobulin D is still unclear. There are many data treat-
ing about serum IgD levels in different immunological diseases, but they give no answer for the ques-
tion about the mechanisms of regulation of this isotype synthesis.

Methods: Serum of 18 IgA-deficient children was investigated to asses immunoglobulin D levels.
As a controls, serum of 18 nonimmunodeficient females was used.

Results: There was a big disparity of serum IgD levels in the control group. Serum IgD levels in
1gA-deficient children were found above 4 times below the levels observed in controls (p < 0.05). No
correlation between serum IgD levels and the levels of IgM, IgG and the age in this group of patients

was observed.

Conclusion: Decreased serum IgD levels in children with Immunoglobulin A-deficiency may sug-
gest the existence of similar regulatory mechanism of these isotypes.
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Introduction

Immunoglobulin D was discovered in 1965. Since then
many different functions of this isotype have been conform:
a role in the maturation of B cell and antigen response,
where serves as a membrane receptor [1, 2]. Much less is
known about its function as a circulating IgD.

In spite of sparsing of IgD-secreting plasma cells
observing in the bone marrow, there is a positive correla-
tion between its number and serum IgD level. In addition,
individuals with high serum IgD level produce specific IgD
antibodies after antigenic challenge [1, 3].

Some informations about the role of circulating IgD
may be available from studies of immunopathological dis-
eases. It is observed that in disorders with immune activa-
tion and immunodeficiencies, serum IgD level is associat-
ed with the concentration of other isotypes. Significant
number of individuals have increased levels of IgD in such
disorders as HIV infections, Down’s syndrome, chronic
bronchopulmonary aspergillosis, atopics, acute hepatitis,

(Centr Eur J Immunol 2010; 15 (1): 41-44)

salmonellosis, chronic obstructive pulmonary disease, tuber-
culosis, leprosy, malaria, hyper-IgE syndrome, Hodgkin’s
disease and in children following chemotherapy or after bone
marrow transplantation. Significantly decreased serum IgD
levels were observed in some immunodeficiencies: non-X-
link agammaglobulinemia and IgA deficiency [1-3].

This observations imply, that a number of factors may
be involved in the production and regulation of synthesis
of circulating IgD.

According to previous studies, the aim of this work was
to assess serum IgD levels in patients with isolated IgA defi-
ciency.

Material and methods

Patients and controls

A total of 18 patients with selective IgA deficiency
(10 males and 8 females) were included in this study. Mean
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age of the patients was 9.69 £3.55 (range 5-16). According
to diagnostic criteria established by the European Society
for Immunodeficiencies (ESID) [4], all patients had serum
IgA levels below 0.07 g/l associated with normal serum lev-
els of IgG and IgM, as was assessed by means of ELISA
method (data not shown). Eight out of IgA-deficient patients
had undetectable serum IgA levels.

The control group comprised 18 volunteers (females,
mean age 22.13 +3.52) with no history of primary or sec-
ondary immunodeficiencies.

All individuals included in this study were healthy at
time of collection of samples. None of them have been
receiving any farmaceuticals for at least 2 weeks before the
sample collection. All individuals were Caucasians. This
study was approved by the Bioethical Committee of the
Medical University of Wroclaw.

Serum samples

Venous blood samples were collected into vacuum
blood collection tubes without additives. Blood was allowed
to clot and next centrifuged at 450 x g for 10 min. Serum
samples were immediately frozen and stored at —70°C until
measurement. All sera were frozen and thawed only once.

Measurement of serum IgD

Serum IgD levels were determined by single radial
immunodiffusion using commercially available kit with
agarose gel containing mono-specific antibody (The
BINDARID™, The Binding Side). Sensitivity of the serum
IgD determination was between 1.2-89.2 mg/I.

Statistical analysis

Comparison of serum IgD levels between two groups
was performed using Mann-Whitney U-test, because of the
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Fig. 1. Serum IgD levels in the group of IgA-deficient chil-
dren and healthy controls

Points depicts serum IgD levels in every group studied. Horizontal lines depicts
mean serum IgD level in each of the group. Intermittent line shows a group of
95.5 % all measurements in the control group (mean +2 standard deviations).

nongaussian distribution of the data. Correlation coefficient
was performed by the Spearman rank test. A p-value < 0,05
was considered as significant.

Results

Serum IgD levels in patients and controls are depicted
on the figure 1.

In this study variation in serum IgD level in control
group was observed (range 3.78 — 82.7 mg/l). Mean serum
IgD level in this group was 20.67 £23.61 mg/I. In IgA-defi-
cient patients it was found above 4 times below the level
observed in the controls (mean 5.02 +3.19 mg/l, range 0 —
13.3 mg/l). This difference proved statistically significant
(p <0.05). Undetectable serum IgD level (< 1.2 mg/l) was
found only in one patient.

There was not any correlation of data with age and oth-
er class of immunoglobulin in every group studied.

Discussion

This results are in agreement with previous observa-
tions of decreased serum IgD level in patients with primary
immunodeficiencies, including IgAD [3, 5-8]. On the oth-
er hand, some authors depict lack of significant differences
in IgD levels in serum and secretions in IgAD patients and
controls [9, 10]. Moreover, in hypogammaglobulinemic
patients, serum IgD levels are usually normal or increased
[5, 11]. This may suggest compensatory role of this isotype.
Observations of Jankowski and Ziemianska [12] indicating
that increased serum IgD levels in IgD-deficient children
are connected with better clinical condition of this patients
and lower susceptibility to recurrent infections, seems to
confirm above-mentioned results.

It was observed that serum IgD levels are proportional
to other isotypes [2]. Our results did not prove any corre-
lation between IgD levels and the levels of other isotypes
in serum tested. This results are in contradiction with many
data showing positive correlation between IgD serum lev-
els and IgA or IgE in healthy individuals and patients suf-
fering from some infectious diseases (hepatitis of B type,
tuberculosis) [13-15], as well as in patients with primary
immunodeficiency and HIV-infected persons [3, 16-18].
On the other hand, lack of association between serum IgD
levels and the levels of other isotypes observed by us, is in
agreement with previous findings by Litzman et al. [3],
showing that circulating IgD levels do not always correlate
with the serum levels of IgG and IgM [19].

We did not confirm the association between serum IgD
levels with the age and sex in both groups included in this
study. This may be a result of little differentiation of indi-
viduals included in each group. This lack of association is
in agreement with previous findings of Dunette et al. [20].
This may suggest the association of serum IgD levels with
some other factors. Litzman et al. [3] investigated the rela-
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tionship between serum levels of this isotype and markers
of activation of the immune system (erythrocyte sedimen-
tation rate, leukocyte count, C-reactive protein level, the
percentage of CD4+CD25+, CD8+CD25+, CD3+ and
CD71+ lymphocytes and C3 complement component lev-
el). They observed a significant correlation of serum IgD
levels only with leukocyte count and the percentage of
CD4+CD25+ lymphocyte. This data indicate a minor asso-
ciation of serum IgD levels with the immune activation.

The results of this above mentioned studies suggest that
IgD production may be influenced by some genetic factors.
Previous findings of Calvo et al. [21] depict the associa-
tion of isolated IgD deficiency (IgDD) with alleles of the
human leukocyte antigens (HLA-B8 and DR3). Our obser-
vations confirm the association of this same alleles of HLA
in the group of patients with IgA-deficiency included in this
study [22]. The role of HLA-B8, DR3 in IgAD suscepti-
bility was conformed also by Hammarstrom et al. [23],
Heikkild et al. [24] and Vorechovsky et al. [25].

Decreased serum IgD levels in patent with IgA defi-
ciency and the same genetic predisposition may suggest the
existence of similar regulatory mechanisms of serum IgD
and IgA production. This suggestions may confirm obser-
vations of Levan-Petit ef al. [26]. In in vitro studies this
group of researchers exerted that, in IgD synthesis regula-
tion participate cytokines of the Th2 cells, this same as in
IgA synthesis regulation (IL-4, IL-10). The existence of
identical synthesis regulation mechanisms of this both iso-
types is supported by the observation of increased level of
IgA and IgD in recurrent infections [27] and in hyper-IgD
syndrome (HIDS) [28].

Acknowledgments

This research was supported by the Medical Universi-
ty of Wroclaw, Grant No 1038.

This work was done and should be attributed to Immunol-
ogy Unit, Department of General Microbiology, Institute of
Genetics and Microbiology, University of Wroclaw.

References

1. Preud homme J-L, Petit I, Barra A et al. (2000): Structural and
functional properties of membrane and secreted IgD. Mol
Immunol 37: 871-887.

2. Vladutiu AO (2000): Immunoglobulin D: properties, meas-
urement and clinical relevance. Clin Diagn Lab Immunol 7:
131-140.

3. Litzman J, Ward AM, Wild G et al. (1997): Serum IgD Lev-
els in Children under Investigation for and with Defined
Immunodeficiency. Int Arch Allergy Immunol 114: 54-58.

4. Conley ME, Notarangelo LD, Etzioni A (1999): Diagnostic
criteria for primary immunodeficiency. Clin Immunol 93:
190-197.

5. Buckley RH, Fiscus SA (1975): Serum IgD and IgE concen-
trations in immunodeficiency diseases. J Clin Invest 55:
157-165.

10.

11.

13.

14.

15.

16.

17.

19.

20.

21.

22.

23.

24.

Central European Journal of Immunology 2010; 35(1)

. Out TA, van Munster PJJ, De Graeff PA (1986): Immunolog-

ical investigations in individuals with selective IgA deficien-
cy. Clin Exp Immunol 64: 510-517.

. Jankowski A, Ziemiariska E, Kowalik W (1987): The con-

centration of IgD in blood sera of children suffering from dys-
or hypogammaglobulinaemia of class A. A Arch Immunol
Ther Exp 35: 43-47.

. de Laat PC, Weemaes CM, Bakkeren JA (1992): Immunoglob-

ulin levels during follow-up of children with selective IgA defi-
ciency. Scand J Immunol 35: 719-725

. Plebani A, Mira E, Mevio E et al. (1983): IgM and IgD con-

centrations in the serum and secretions of children with selec-
tive IgA deficiency. Clin Exp Immunol 53: 689-696.

Sanal O, Ersoy F, Tezcan I, Yeniay I (1990): Serum IgD con-
centrations in immunodeficiency diseases. Turk J Pediatr 32:
175-182.

Vladutiu AO, Netto D (1982): Is quantitation of serum IgD
clinically useful? Clin Chem 28: 1409-1410.

. Jankowski A, Ziemiariska E (1985): Immunoglobulina klasy

D u dzieci ze znacznym obnizeniem st¢zenia IgA lub dys-
gammaglobulinemig klasy A. Ped Pol 9: 642-645.
Jankowski A (1980): Immunoglobuliny ze szczegélnym
uwzglednieniem klasy D oraz limfocyty T i B w niektérych
chorobach zakaznych u dzieci. II. Wirusowe zakazenie watro-
by typu nie B. Immunol Pol 2: 105-113.

Jankowski A (1980): Immunoglobuliny ze szczegélnym
uwzglednieniem klasy D oraz limfocyty T i B w niektérych
chorobach zakaznych u dzieci. III. Zakazenia watroby typu B.
Immunol Pol 3: 261-269.

Jankowski A, Szymaniec S (1980): Immunoglobuliny ze
szczeg6lnym uwzglednieniem klasy D oraz limfocyty B i T
w niektérych chorobach zakaznych u dzieci. IV. Odra.
Immunol Pol 2: 115-123.

Josephs SH, Buckley RH (1980): Serum IgD concentrations
in normal infants, children and adults and in patients with ele-
vated IgE. J Pediatr 96: 417-420.

Jankowski A (1985): Korelacja pomiedzy poziomem IgA a IgD
w surowicy u dzieci zdrowych i chorych na niektére czesciej
wystepujace choroby zakazne. Ped Pol 60: 638-641.

. Mizuma H, Litwin S, Zolla-Pazner S (1988): B-cell activation

in HIV infection: relationship of spontaneous immunoglobu-
lin secretion to various immunological parameters. Clin Exp
Immunol 68: 5-14.

Papadopoulos NM, Frieri M (1984): The presence of
immunoglobulin D in endocrine disorders and diseases of
immunoregulation, including acquaired immunodeficiency
syndrom. Clin Immunol Immunopathol 32: 248-252.
Dunette S, Gleich GJ, Weinshilbourn RM (1978): Inheritance
of low serum immunoglobulin D. J Clin Invest 62: 248-255.
Calvo B, Castano L, Marcus-Bagley D et al. (2000): The
[HLA-B18, F1C30, DR3] conserved extended haplotype car-
ries a susceptibility gene for IgD deficiency. J Clin Immunol
20: 216-220.

Czyzewska-Buczyniska A, Majkowska-Skrobek G, Jankows-
ki A (2007): Association of HLA-B*08:DRB1*03 with
immunoglobulin A deficiency. Indian J Pediatr 74: 1021-1024.
Hammarstrom L, Axelsson U, Bjorkander J et al. (1984): HLA
antigens in selective IgA deficiency: distribution in healthy
donors and in patients with recurrent respiratory tract infec-
tions. Tissue Antigens 24: 35-39.

Heikkild M, Koistinen J, Lohman M, Koskimies S (1984):
Increased frequency of HLA-A1 and -B8 in association with
total lack, but not with deficiency of serum IgA. Tissue Anti-
gens 23: 280-283.

43



Agnieszka Czyzewska-Buczyriska, Adam Jankowski

25. Vorechovsky I, Webster AD, Plebani A., Hammarstrom L~ 27. Radl J, Masopust J, Lackova E (1967): Selective hyperim-

(1999): Genetic linkage of IgA deficiency to the major histo- munoglobulinemia A and D in a case of chronic generalized
compatibility complex: evidence for allele segregation distor- eczema and prolonged sepsis. Helv Paediatr Acta 22: 278-288.
tion, parent-of-origin penetrance differences, and the role of =~ 28. Klasen IS, Goertz JH, van de Viel GA et al. (2001): Hyper-
anti-IgA antibodies in disease predisposition. Am J Hum Genet Immunoglobulin A in the Hyperimmunoglobulinemia D Syn-
64: 1096-1109. drom. Clin Diagn Lab Immunol 8: 58-61.

26. Levan-Petit I, Lelievre E, Barra A et al. (1999): Th2 cytkine
dependence of IgD production by normal human B cells. Int
Immunol 11: 1819-1828.

44 Central European Journal of Immunology 2010; 35(1)



