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Summary

Serum concentrations of immunoglobulin classes (IgG, IgA and
1gM), complement factor B (FB), 4% complement factor (C4)
and circulating immunc complexes (CIC) were determined in 34
Nigerians with chronic sinusitis and 37 apparently healthy age
and sex matched controls by single radial immunodiffusion and
polyethylene glycol precipitation methods, respectively. The
mean serum 1gG, IgA, C4, FB and CIC were significantly re-
duced in chronic sinusitis patients compared with the controls.
The mean serum levels of IgG, IgM, C4 and FB were higher in
male chronic sinusitis patients compared with female patients.
In contrast the mean serum level of IgA was significantly re-
duced in chronic sinusitis patients. Only IgG and IgA showed
significant correlation with the duration of chronic sinusitis.
These findings in Nigerian patients suggest immuno-deficiency
as one of the causes of chronic sinusitis in Nigerians, therefore
routine serum immunoglobulin evaluation is recommended and
if found deficient immunoglobulin replacement therapy is advo-
cated for the treatment of such chronic sinusitis.
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Résumé

Les méthodes de la précipitation de glycol en polythylene et
I"mmunodiffusion en radial sont employées respectivement pour
determiner les classes (1gG, IgA et IgM) de concentration
d’immunoglobulin, le complément facteur B (FB), 4¢me
complément facteur (C4) et les compleses immunitaires d’échange
dans 37 Nigérians en bonne santé équilibré en genre et 4ge ser-
vant comme le groupe de contréle et 34 d’autre souffrant de
sinusitis chronique. La moyenne sérum IgG,IgA, C4, FB et CIC
sont considérablement réduit chez les malades des sinusitis
chronique par contre au groupe de contréle. La moyenne sérum
1gG, IgM, C4 ct FB sont plus élevée chez les hommes souffrant
de siusitis chronique en comparaison avec les malades feminins.
Au contraire, le niveau de moyenne sérum d’IgA est
considérablement reduit chez les malades de sinusitis chronique.
Ces decouvertes chez les malades nigérians suggérent que la
déficience immunologiqu fait partic des causes de sinusitis
chroniques chez les Nigérians. Par conséquent, I’évaluation
routinaire d’immunoglobulin de sérum est recommandée et au
casd’une déficience, une thérapie est suggerée pour le traitement
d’un tel sinusitis chronique.

Introduction

Sinusitis has been defined as an inflammation of the mucous
membranes in the paranasal sinuses due to inadequate drainage
secondary to mechanical or physical obstruction, bacterial in-
fection or allergy [1]. Although sinusitis occur frequently in all
ages and varies from acute to chronic states, mortality duc to
sinusitis had decreased significantly because of effective medi
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cation and surgery. Immunoglobulin deficiencies have been iden-
tified and are related to increased susceptibility to respiratory
tract infections [2]. Most patients with sinus diseases are not
immuno-deficient, however a proportion of patients with chronic
sinusitis unresponsive to medical and/or surgical therapy may
be immunodeficient [3].

The symptoms of sinusitis in the immunodeficient
paticnts and immunocompetent individuals are similar thereby
creating difficulty in differentiating these two groups [3]. How-
ever, most immunodeficient patients with sinus diseases have
frequent reoccurrence of sinusitis despite antibiotic therapy,
leaving them with the option of surgical procedure which rarely
has long-term benefit [4].

The trends of sinusitis had been studied, but the im-
munological basis of chronic sinusitis was not considered [1].
A previous study by Armenaka et al determined the levels of
only immunoglobulin classes (IgG, A & M) and IgG subclasses,
but the levels of these immunoglobulins were not related with
the duration of sinusitis or other aspect(s) of humoral immunity
determined [5].

The present study was designed to estimate serum
immunoglobulin classes (IgG, and A and M), Factor B (FB), C4
and circulating immune complexes (CIC) in Nigerians with
chronic sinusitis and relate these with duration of the disease.

Materials and methods

Patients
Thirty-four patients (16 males and 18 females) with chronic

sinusitis aged between 6-75years (38 & 20yrs) were sclected for
this study between March, 1998 and August, 2000. The age
ranges for males and females were 10-73 years (39X 14yrs) and

9-75 years (36 & 20yrs), respectively. The diagnosis of sinusi-
tis was based on clinical and radiological cvidence as previously
described [1] This was corroborated by histological diagnosis
whenever specimens were taken during various surgical treat-
ments. Patient with chronic sinusitis secondary to anatomic
obstructions, allergy, mucociliary clearance abnormalities and/
or acquired immunodeficiency were excluded from the study.

Controls

Thirty-six healthy (18 males and 19 females) volunteers aged
between 9 and 70 years (40 + 23yrs) of the same socio-cultural
background with the chronic sinusitis patients served as con-
trols. The control males aged between 12 and 70 years (41 +

25yrs) and control females aged between 9 — 66 years (39 & 20).

None of the subjects was taking oral corticosteriod and none had
ever received allergen immunotherapy.

Assays

Consents of the subjects were sought before the collection of
the blood samples. Ten (10ml) of blood was collected from each
subject by venepuncture and allowed to clot. After the clot had
retracted at room temperature (20°C) the serum was separated
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and M) and complement (C4 and FB) measurements, were kept
at - 20°C until needed for the assay. The circulating immune
complexes were estimated immediately after serum separation.
Immunoglobulin classes (IgG, IgA and IgM); complement fac-
tors (FB and C4) were estimated by single radial immunodiffu-
sion technique of Fahey and Mckelvey [6] A volume of an
optimally diluted nonspecific anti-serum was mixed with noble
agar and poured on a glass plate. Wells of equal diameter were
cut in the antibody, agar mixture. The wells were filled with test
or standard serum. The plates for [gG measurements were incu-
bated at 37°C for 3 hours. Those of IgA, Ig, EB and C4 were
placed at room temperature (20 °C) for 18 hours. After incuba-
tion the diameters of the precipitin rings were measured with
mircometer eyepijece.

Levels of CIC were assayed using the polyethylene
glycol precipitation method of Haskova et al [7). Polyethylene
glycol (PEG) 6000 solution was added to serum in borate buffer
to give a final concentration of 3.7% (P.E.G.) and 1 in 3 dilution
of serum. After incubation at room temperature the immune
complex concentrations were measured at 450nm wave length
using a spectrophotometer (MRIOOIplus).

Statistical methods

The student’s t-test was used for checking the levels of signifi-
cance in the concentrations of immunoglobulin classes, comple-
ment factors and CIC (Tables 1-3). Pearson’s correlation coef-
ficient was used to correlate the levels of the immunological
parameters with the duration of sinusitis (Table 4).

Results

Asshown in Table 1, the mean levels of IgG, IgA and IgM in the
male chronic sinusitis patients were significantly different from
those in female patients; whereas only mean IgM value in fe-
male controls was significantly higher than that of male con-
trols. The mean values of IgG and IgA in male and female
patients were significantly reduced compared with controls, while
mean IgM values in different sexes of the patients were signifi-
cantly raised compared with the controls. The overall mean
values of IgG, IgA and IgM in the patients were significantly
different in the patients compared with the controls.

Table 1: Serum IgG, IgA and IgM levels in different sexes
of chronic sinusitis patients and controls.

Chronic Sinusitis Controls
Values Number Values  t-valuc p-valuc

Males Number (mg%) (mg %)

1gG 16 2007+287* 18 2400x211 55 <0.01
IgA 16 200+ 76* 18 2861 89 3.1 <0.01
IgM 16 388+ 85* 18 205+ 40 7.6* <0.01
Females

18G 18 1752+ 281 19 2489+ 289 7.9 <0.01
IgA 18 248+ 80 19 293193 20 <0.05
igM 18 309+ 80 19 269+ 42 20 <0.05
Both sexes

1gG 34 1989+ 245 37 2445+242 79 <0.01
IgA 34 223+ 85 37 2891 90 4.4 <0.01
IgM 34 352+ 80 37 222+ 75 6.9 <0.01

P-values <0.05 is significant
*Significantly-different from the females.

There were no significant differences in the mean lev-
els of C4, FB and CIC in male controls compared with female
controls whereas C4 and FB were significantly elevated in male
chronic sinusitis patients compared with female patients. The

mean values of C4, FB and CIC were significantly different in

both male or female patients compared with corresponding sex
of the controls (Table 2).

Table 2: Serum C4, FB and CIC levels in different sexes of
chronic sinusitis patients and controls.

Chronic Sinusitis Controls

Males Nunbers Values Number Values  t-value  p-value
(mg%) (mg %)

c4 16 1617* 18 2419 30 <0.01
FB 16 13£3* 18 1743 40 <0.01
CIC 16 1015 18 1616 3.1 <001
Females
Cc4 18 105 19 2610 53 <0.01
FB 18 914 19 1816 53 <0.05
CIC 18 1114 19 1914 6.2 <0.05
Both sexes
Cc4 34 1316 37 2619 75 <0.01
FB 34 11£3 37 1714 6.7 <0.01
CIC 34 105 37 175 5.8 <0.01

P-values <0.05 is significant
*Significantly different from the females.

Table 3 shows that the mean levels of IgG and IgM in
patients belonging to the 21 — 40 years age group were signifi-
cantly raised compared with that of the patients in the 0 — 20
years age group. The mean levels of IgA in patients of 21 — 40
years age group and above 41 years age group were significantly
different from that of patients in 0 — 20 years age group.

Table 3: Serum IgG, IgA, IgM, C4, FB and CIC in chronic
sinusitis patients belonging to different age groups.

Age group

(yrs) No  IgG(mg%) IgA (mg%) IgM (mg%)
0.20 9 17994263 224196 100+23
21-40 14 21841968 251 101°* 210+100*
Above 41 11 1733750 169+62* 205483

*Significantly different from 0-20 years of age group (P<0.05).
*Significantly different from above 40 years of age group (P<0.05).

Both IgG and IgA in the patients showed significant
correlation with duration of sinusitis (Table 4).

Table4: Correlation of immunoglobulin classes (IgG,
A and M), complement factors (FB and C4) and CIC
with duration of sinusitis.

Duration of sinusitis

Immunoglobulin n=34

classes r-value p-value
IgG 047 <0.01(s)
IgA 0.33 <0.05(s)
IgM 0.10 >0.2 (ns)
Cc4 0.22 >0.2 (ns)
FB 0.11 >0.2 (ns)
CIC 0.19 >0.2 (ns)
r Pearson’s correlation coefficient

n Number of pairs correlated

ns
s

Non - significant
Significant

T
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Discussion

The finding of higher mean IgM level in female controls than in
the male controls confirm previous reports of Aderenle et al [8)
and Salimonu [9] The reason for the clevated IgM was con-
nected with the observation that the X chromosome carries the
gene affecting blood concentration of IgM [10] But the levels of
C4 and FB were similar in both male and female controls, show-
ing that the sources of immunoglobulins may be different from
the sources of complement factors. In contrast, female chronic
sinusitis patients had lower mean levels of IgG and IgM com-
pared with their male counterparts, indicating that the disease
may be more severe in female patients than the male patients. It
i1s also possible that humoral immune responses during chronic
sinusitis may be more depressed in females than males thus
leading to lower 1gG, IgM and complement (C4 and FB) levels
in the females patients.

Reduced total mean IgG values in all chronic sinusitis
patients compared with the controls in the present study may
be related to reduced synthesis of certain subclasses of IgG.
Low levels of IgG3 and IgG1 but normal level of 1gG2 was
found in chronic sinusitis and rhinitis [5] CIC activates comple-
ment pathways and are formed by specific combination of anti-
gens and antibodies of IgM and IgG classes. In the present
study, low mean level of CIC in chronic sinusitis patients might
have been caused by reduced interaction between antigens from
infectious agents and specific antibodies.

Because of reduced CIC levels in chronic sinusitis
patients, activation of complement pathways may also be re-
duced, consumption of C4 and FB will be low, consequently
serum levels of FB and C4 is expected to be raised. However in
this study they were low. It may be suggested that formation of
complement factors is also depressed in chronic sinusitis pa-
uents from the above findings.

IgA protects from respiratory disease by preventing
the entry of foreign materials at the mucosal surfaces of the
respiratory and gastro intestinal tracts. The suggestion is that
relative mucosal deficiency of secretory IgA leads to abnormal
entry of pathogens responsible for respiratory diseases. If
mucosal IgA levels correspond to serum IgA, then low serum
IgA as seen in these patients would lead to low mucosal surface
IgA, thus predisposing them to recurrent respiratory tract in-
fection such as chronic sinusitis.

Since IgA is involved in activation of complement via
alternative pathway, significant reduction of IgA in chronic si-
nusitis might lead to reduced complement activation via alterna-
tive pathway.

It is possible that increased synthesis of IgM to com-
pensate for low levels of IgG and IgA may explain the observed
higher mean levels of IgM in chronic sinusitis patients.

A simultancous high mean serum IgM found in asso-
ciation with low mean serum IgG had been attributed to impair-
ment of T-cell-dependent switch in antibody production at least
in the minimal change [11]. Itis possible that this basic abnor-
mahity 1n the T-cell function would render the immune system
defective in producing IgG antibody to post-primary immuno-
genic stimulation. The observation of high serum IgM in chronic

sinusitis leads to a likelihood of a fundamental process irrespec-
tive of cause; adequate understanding of this defect would cer-
tainly lead to a better appraisal of chronic sinusitis due to immu-
nodeficiency. Raised IgM in chronic sinusitis patients may also
be explained from the fact that classical pathway of comple-
ment activation is reduced since IgM is usually consumed dur-
ing this cascade as a result of immune complex formation.

The observation of reduced mean levels of Ig classes
(IgG, A and M) in chronic sinusitis patients between 0 and 20
years group and above 40 years group compared with those in
21 — 40 years group shows that chronic sinusitis due to immu-
nodcficiency may be prevalent at the extremes of age. The
present findings support the previous observation that immu-
nity in healthy humans decline at young and old ages [12] These
also agrees with findings of decreased FC receptor — mediated
phagocytosis, reduced ingestive and digestive abilities of neu-
trophils, drop in the functional capability to produce IL 2 by
peripheral blood lymptocytes in aged people [13,14,15]. Leslie
et al also described a fall with age in the immunoglobulin levels
[16]. This is further supported by significant correlation be-
tween serum IgG and IgA with duration of chronic sinusitis.

It is therefore concluded that IgG and IgA could be
used as index of chronic sinusitis and that immunodeficiency is
a feature of chronic sinusitis in South-western Nigeria and hence
routine immunoglobulin evaluation is recommended.

Acknowledgements

We wish to thank Mrs O.H. Okiwelu for her technical assis-
tance. This study was particularly supported by the Univer-
sity of Ibadan Senate Research Grant to Dr. A.O.A Ogunleye.

References

1. Ogunleye AOA; Nwaorgu OGB; Lasisi AO and ljaduola
GTA.. Trends of sinusitis in Ibadan, Nigeria. West. Afr. J.
Med. 1999; 18(4): 298 — 302.

2.  French MA and Harrsion G. Serum IgG classes in
patients with an increased susceptibility to respiratory
tract infections. Augt. N.Z.J. Med. 1987; 17 (4), 402 —
406.

3. Polmar SH. The role of the immunologist in sinus dis-
eases. J. Allergy Clin. Immunol. 1992;90: 511 -515.

4. Fadal\RG. Chronic sinusitis, steroid — dependent asthma
and IgG subclass and selective antibody deficiencies. Oto-
laryngology — Head and Neck surgery. 1993; 109, 606 —
610.

S. Armenaka M, Grizzanti J and Rosenstreich DL. Serum
immunoglobulins and IgG subclass levels in adults with
chronic sinusitis: evidence for decreased IgG3 levels. Ann..
Allergy. 1994:; 72(6), S07-514.

6. Fahey, JL and Mckelvey EM. Quantitative determination
of serum immunoglobulin in antibody agar plates. J.
Immunol. 1965; 94, 84 —90.

7. Haskova V., Kaslik RI; Riba I, Matl | and Tovensky J.
Simple method of circulating immune complex determina-
tion in human sera by polyethylene glycol precipitation
method. Z.Immun Forsch. 1978; 154,399-406.

8. Aderenle WI, Salimonu LS, Oduwole O and Odunuga S.
Serum IgG, IgA and IgM in asthmatic children. Afri. J.
Med. Med Sci. 1984; 13, 55 - 59.

9. Salimonu LS. Immunoglobulin measurement in a genetic
isolate. M.Sc. Thesis, St. John’s Canada. 1976.

10. Grundbacher FJ. Causes of variations in serum IgE levels
in normal populations. J. Allergy Clin. Immunol. 1972; 56,
104-111.

11. Shalhoub RJ. Pathogenesis of lipoid nephrosis; a disorder
of T cell function. Lancet 1974; 2:556-60.

12. Oyeyinka GO and Salimonu L.S.. Normal serum immuno-
globulin values in Nigerians. Afr. J. Med. Med. Sci. 1984;
13,169 - 176.

13. Bongrand P; Bartolin, R, Bouvenot G, Amaud C; Delboy
C and Depieds R. Effect of age on different receptors and



312

AOA Ogunleye and OG Arinola

functions of phagocytic cells. J.Clin. Lab. Immunology
1984.; 15,45 - 50.

Rabatic S, Sabioncello A, Dekaris D and Kardum . Age—
related changes in functions of pheripheral blood phago-
cytes. Mech. Ageing Dev. 1988; 45, 223 — 229.

Shulin L, Wei-feng C; Xiao-mei G and Xue-wen P. The
capacity of lympokine production by peripheral blood

lymphocytes from aged humans. Abstracts 6* Interna-
tional Congress of Immunology National Research Coun-
cil, Canada 1988 74.
Leslie GA. Lopez Correa RH and Holmes JN. Structure
and biological functions of human IgD. Int. Arch. Allergy.
1975; 49, 350 - 357.



