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Conclusion:
Tonsillectomy is associated with
decreased levels of IgA but not IgG in
patients with gingivitis. Serum levels
of IgG and IgA are positively corre-
lated with the age of the patient with
gingivitis.
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surgery. Tonsils and gingivitis (Alt-
wairqi et al., 2020). IgM antibodies are
produced during the acute phase of
infectious diseases and their levels in
the serum decrease 1-3 months after
infection, but IgG antibodies appear
in chronic infections and their levels
increase in cases of recurrent infec-
tions (Radman et al., 2020) .Interest-
ingly, (Wagar et al., 2021). discovered
that the levels of IgG and IgA in the
serum of patients with chronic tonsil-
litis were increased while the levels
of IgM did not change significantly.
It not only reduces the function of
the immune system but can also im-
prove the immune response (Sainz
et al., 1992). On the contrary, our re-
sults showed that serum IgA and IgG
levels were significantly reduced in
patients undergoing tonsillectomy.
In one study, it was also shown that
tonsillectomy would not suppress the
development of the patient’s immune
system, and the incidence of upper
respiratory tract infection did not
increase in patients with tonsillecto-
my compared to healthy controls. A
previous study showed that IgA lev-
els were lower in patients with tonsil-
lectomy, which is consistent with our
study (Kawasaki et al., 2018). In addi-
tion, a study conducted in Turkey re-
ported an increase in the percentage
of T lymphocytes and a decrease in
the percentage of T lymphocytes. A
month after tonsillectomy (kincioul-
lar et al., 2002). Further investigation
showed that tonsillectomy initially
reduced both humoral and cellular

immunity, but immunity returned to
normal after a long period and also
concluded that these immune re-
sponses are stimulated in patients
with tonsillitis as well as tonsillec-
tomy without any negative effect on
the immune system after this stimu-
lation is abolished (Sato et al., 2017).
In Figure 3, the ROC (Receiver oper-
ating characteristic) curve showed a
moderate sensitivity to IgA of 62% in
patients with tonsils removed com-
pared to patients without tonsils due
to its lower levels after the operation
compared to before the operation.
(Radman et al., 2020).

The study that was conducted
showed a positive correlation be-
tween the levels of IgA and IgG in
tonsil patients due to their low levels
in these diseases and also after the
operation, and it was consistent with
the researcher’s study (Kawasaki et
al., 2018). Our study showed a nega-
tive correlation between the opera-
tion interval IgG and IgA due to the
decrease in the levels of IgG and IgA
months after the operation, and it
was consistent with the study of the
researcher (Kaygusuz et al., 2009).
And he explained that tonsillectomy
does not harm the immune functions
of children, such as the humoral and
cellular immunity of patients who
have recovered compared to the im-
mune status in the early stage after a
period of one month after the opera-
tion.
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Discusion:

The researchers showed(Abraham
et al., 2019) ((Al-Tameemi et al., 2020)
that tonsillitis is more common in
people under the age of 18 years
compared to adults. These results
are consistent with the current study.
Tonsillitis is referred to as an acute
infection in the palatine tonsils (Yap
et al., 2017), where it was mentioned
that it is more common in adults aged
less than 18 years, and this is identical
to the current results, where adults
aged less than 18 years showed a high
infection rate. Besides, the results
were similar to those of Dakil & Ha-
mim (2016) where patients under the
age of 10 had the highest incidence
of tonsillitis compared to other ages.
While it did not match(Agrawal et al.,
2014), which found that patients be-
tween the ages of 11and 20 years were
the most affected by tonsillitis, The
researcher suggested (Vijayashree et
al., 2014). While studying acute tonsil-
litis in children, there are many rea-
sons that lead to acute inflammation,
including a weak immune system in
children, overcrowding in schools, and
poor ventilation indoors. In his study
(Saad et al., 2011), the prevalence of
tonsillitis was higher in males (51%),
compared to females (49%). These re-
sults are consistent with our current
study where the prevalence of tonsil-
litis in males was shown to be 55.88%
compared to 44.12% in females, while
it was inconsistent with the research-
er’'s result (Saad et al., 2011). where

the prevalence of tonsillitis was high-
er in females than in males. These dif-
ferences can be attributed to varia-
tion in immune status, environmental
factors, and the study group. The
current study showed no differences
between tonsillitis patients and those
with gingivitisin ruraland urban areas
and those related to sample size. bal-
anced care in rural and urban areas.
IgG is the dominant immunoglobulin
in human serum, and IgA is the pre-
dominant globulin in mucous secre-
tions. The plasma cells of the tonsils
produce all classes of immunoglobu-
lins but mostly IgG and IgA. However,
the question remains whether the
removal of the tonsils and adenoids
causes a defect in the immune sys-
tem (Nasrin et al., 2012b), where
tonsillectomy stimulates an immune
response that can avert major immu-
nodeficiency in a short period of time
in children under three years of age
(Yan et al., 2019). The current study
was compatible with the study (Nas-
rin et al., 2012a) Radman et al., 2020).
While it was inconsistent with re-
searchers (Sainz et al., 1992; Yan et al.,
2019), they showed an increase in IgG
levels and IgA in patients with chronic
tonsillitis and elevated IgG and IgA an-
tibody levels after tonsillectomy may
be the reason for this difference. is
that the course of the disease in pa-
tients was more chronic. All studies
reviewed from 2009 to 2020 showed
a non-significant difference between
the levels of humoral immune indices
IgG, IgA, C3, and C4 before and after
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0.308; p =0.006, respectively) as shown in Table -3 and Figures 4 and 5.

Table- 3. Correlation of IgA and IgG level with patients® age

IgA IgG
Variable
Coefficient p-value Coefficient p-value
Age 0.235 0.037 0.308 0.006
Time interval -0.05 0.776 -0.079 0.655
IgG 0.868 0.001>
600 y=1.9163x+ 117.36 0 v =0.2802x+ 12.334
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Figure -4. Scatter plot and regres- Figure-5 . Association of IgA and
sion line between IgA level and IgG with gender and residence

patients® age

Although the median IgA level in wise, IgA and IgG level were compara-
females was higher than that of male ble between different groups with no
(130.5 mg/dl versus 16.39 mg/dl), the significant differences (Table-2).
difference was not significant. Other-

Table -2. Association between IgG and IgA and gender and residence.

Variables IgA level, mg/dL IgG level, mg/dL
(Median, range) (Median, range)
Gender
Males (49.4-446.75) 116.39 (6.05-47.59) 13.95
Females (68.21-529.1) 130.5 (4.43-59.18) 14.36
p-value 0.075 0.363
Residence
Urban (68.21-529.1) 121.86 (4.43-47.59) 14.41
Rural (49.4-514.13)126.18 (6.05-59.18) 13.55
p-value 0.933 0.587
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tonsillectomies patients (median=
129.83 mg/dl, range= 49.4-514.13 mg/
dl) as shown in figure-1.

130 p=0.049
125
120
115

110

IgA concentration (mg/dl)

105

Tonsillectomized Mon-Tonsillectomized

Figure -1: Median level of IgA in
tonsillectomies and non-tonsillec-
tomies patients

On the other hand, serum con-
centration of IgG in tonsillecto-
mies patients was 14.16 mg/dl
(range=6.05-47.59 mg/dl) which did
not differ significantly from that
of  non-tonsillectomies patients
(median= 14.24 mg/dl, range= 4.43-
59.18mg/dl) as shown in figure -2.

p=0.766

14

12 4.24
14.16

11

Tonsillectomized

lgG concentration (mg/dl)
=

Non-Tonsillectomized

Figure 2: Median level of IgG in
tonsillectomies and non-tonsillec-
tomies patients

Discriminative Value of IgA level
in Distinguishing between tonsillec-
tomies and non-tonsillectomies pa-
tients.

Receiver operating characteristic
(ROC) curve was used to evaluate the
discriminative value of IgA in the con-
text of discrimination between ton-
sillectomies and non-tonsillectomies
patients. The area under the curve
(AUC) for IgA level was 0.630, 95% Cl=
0.505-0.755. The test’s sensitivity and
specificity were 62% and 59%, respec-
tively, at a cut-off value of IgA level =
121.47mg/dL (Figure 3).

1.0

0.8

0.6

Sensitivity

0.4

AUC=0.630, 95%Cl= 0.505-0.755
Sensitivity= 62%

Specificity= 59%

Cut off value= 121.47 mg/dl

0.2

0.0 0.2 04 0.6 08 1.0

1 - Specificity

Figure -3. Receiver operating charac-

teristic curve for IgA level in discrim-

inating between tonsillectomies and
non-tonsillectomies patients.

Correlation of IgG and IgA with age
and time interval of tonsillectomy

The IgA and IgG levels show signifi-
cant positive correlation with the pa-
tient'sage (r=0.235;p=0.037and r =
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the consultative clinic of Balad Gen-
eral Hospital in the microbiology lab-
oratory , and information was taken
from each patient such as age ,gen-
der ,type of food ,number of times the
mouth was cleaned and date of tonsil-
lectomy, in addition to the symptoms
of gingivitis such as swelling ,puffi-
ness the formation of pockets and
unwanted odor.

Collection of serum included:

Each subject had five milliliters
of venous blood drawn using sterile
disposable syringes and sterile gel
tubes. The blood was then allowed to
clot at room temperature for 20 min-
utes, centrifuged for 15 minutes at
3000 rpm, and the sera were removed
and added to Eppendrof tubes, which

were then stored at 20C for ELIZA's
sandwich technique to determine the
subjects’ IgG and IgA levels.

Results:

Demographic characteristics of
the study population

The age of non-tonsillectomies
patients was significantly higher
than the tonsillectomies patients
(27.64+12.39 years versus 15.12+10.14
years). The males were numerous
and the females were fewer in the
tonsillectomies (55.88% and 44.12%,
respectively) versus non-tonsillec-
tomies (22.22% and 77.78%, respec-
tively). No significant difference was
demonstrated in the residence be-
tween the two groups as indicated in
Table -1.

Table-1: Demographic features of the study population.

Variable Tonsillectomies Non-tonsillectomies p-value
(n=34) (n=45)
Age, years
Mean+SD
Median 15.12+10.14 27.64+12.39 0.001>
Range 11.5 22.0
4-45 8-55
Gender
Male
Female (55.88%)19 (22.22%)10 0.002
(44.12%)15 (77.78%)35
Residence
Urban
Rural (52.94%)18 (57.78%)26 0.420
(47.06%)16 (42.22%)19

Serum Level of IgG and IgA

These levels were found to be non-
normally distributed. Accordingly,
they were expressed as median and
range, and analyzed with non-para-

metric Mann Whitney test.

The median IgA level in tonsillec-
tomies patients was 116.39 mg/dl
(range=66.67-529.1 mg/dl) which was
significantly lower than that of non-
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Introduction:

The state of one's mouth plays
a significant role in general health
and serves as a precursor to various
diseases. The oral cavity acts as the
main entrance point for microorgan-
isms entering the digestive system
because numerous varieties of Gram-
negative and Gram-positive bacteria
reside in the mouth and are unde-
sirable in the ordinary settings of a
healthy individual. Additionally, the
mouth is the main site where the nat-
ural flora is found. .(Guan et al., 2022)

Gingival disease is an inflamma-
tory condition brought on by immune
dysfunction that affects the soft and
hard tissues supporting the teeth. It
is started by bacteria that have colo-
nized the mouth, but gingivitis is a
complex illness that also depends on
oral health, genetics, lifestyle, food,
blood pressure, and body weight.
(Sen et al., 2021).

The immune system’s response to
various antigens that enter the body
through the mouth and nose is signif-
icantly influenced by the tonsils, one
of the secondary lymphoid organs.
They are located at the start of the
upper portion of the digestive and
respiratory systems .. (Nasrin et al.,
2012) )

The tonsils contain both B-cells
and T-cells, but B cells predominate
because they fight foreign antigens
both locally and Cellularly systemi-
cally (Sebastia et al., 2004).

Tonsillitis and swollen tonsils can

both be treated surgically with a ton-
sillectomy. The immune system de-
pends on the tonsils, therefore elimi-
nating the immunological barrier
following a tonsillectomy changes
how the immune system works, espe-
cially in children. (2009) Kaygusuz et
al. The principal globulin, IgG immu-
noglobulin, which is present in large
amounts in blood and can permeate
all tissues, is crucial to the way anti-
bodies defend against periodontitis.
By turning on the complement system
and the opsonization complement
system, IgG promotes phagocytosis
and the removal of oral microorgan-
isms. (Liukkonen et al., 2020) .

Antibodies to pathogens like bac-
teria in the periodontal tissue can be
a marker of periodontitis because IgG
levels rise after infection and are el-
evated for years following. IgA is the
primary immunoglobulin present in
mucosal secretions, such as those
from the urogenital tract, digestive
system, prostate, and respiratory epi-
thelium. It is also present in tears, sa-
liva, perspiration, and other mucosal
secretions. The blood also contains
trace amounts of it. (Kulshrestha et
al., 2013; Merchant et al., 2022).

Material and methods:

A cross- sectional study conducted
in Balad city from the period from
1/11/2021 to 15/4/2022 . A total of 79
gingival swabs were collected from
patients with different ages as well as
patients had gingivitis inflammation
with post- tonsillectomy by dentist in



dudlpell deolaJl - dupidl duls - daolellg dygy Ul Olawlyadl dloo
02022 Jgi gt it - 5Luadl pgLc - JodIl adaoll - g9yl saall
doi.org/10.52866/esj.2022.01.20.18

N

Association of tonsillectomy
with serum IgG and IgA in patients with gingivitis

Samera A.Salim* Reyam F.Saleh™ ,  Ayad M .Gaidan***
* University of Tikrit / College of Sciences, Department of Biology
Samera A.salim@ su.edu.iq
Abstract:

One of the most prevalent dental illnesses is gingivitis. It is a long-lasting
inflammatory condition brought on by bacterial buildup in the tartar layer
that develops in periodontal pockets behind the gums, harming the alveo-
lar bone and the ligaments that support the teeth and ultimately leading to
tooth loss.

The immunological aspect of the study included a number of 79 serum
samples. The average level of IgA in patients who had tonsils removed and
had gingivitis was 116.39 mg/dl (range 66.67-529.1 mg/dl), which is much low-
er than that of unremoved patients 129.38 mg/dl, range = 49.4-514.13 mg/dlI.
Serum levels of IgG and IgA are positively correlated with the age of patients
with gingivitis.

Key words: Gingivitis, tonsillectomy, IgG, IgA
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