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INTRODUCTION
Currently it is clinically proven and experimentally grounded 
that the structures of Waldeyer’s ring have a great impact on 
the local humoral immunity, both in the nasopharynx and 
oropharynx, where the primary protection components are 
secretory immunoglobulin A, interferons and innate immune 
humoral factors [1, 2, 3, 4]. At the same time, it should be 
noted that the opinion of various researchers regarding the 
content of these humoral factors in case of chronic tonsillitis 
and hypertrophy of palatine tonsils significantly differ. Some 
authors find with little to no difference in the content of var-
ious immunity factors in the tonsillar tissue between hyper-
trophy and tonsillitis with the exception of tissue morphology 
[5] and the presence of an allergic background, a significant 
reactivity change in case of hypertrophy [6]. Other authors 
believe that hypertrophy of palatine tonsils and tonsillitis sig-
nificantly differ in quantitative characteristics in the content 
of factors of nonspecific immunity and inflammation [7, 3]. 
Therefore, it seems appropriate to further study the humoral 
protection mechanisms that are in the structures of the pha-
ryngeal lymphoid tissue ring. Thus, the aim of the study is 
to compare the content of α and γ–interferons, interleukins 
1β ,4, 10, IgA, IgG, as well as the level of the general forms of 
immune complexes in tissue extracts from tonsils of children 
with hypertrophy and chronic tonsillitis.

THE AIM
The aim of the study is to compare the content of α and 
γ–interferons, interleukins 1β ,4, 10, IgA, IgG, as well as 
the level of the general forms of immune complexes in 
tissue extracts from tonsils of children with hypertrophy 
and chronic tonsillitis.

MATERIALS AND METHODS 
We studied the content of these factors in extracts from 
tonsils of 2 groups of children aged 5-12 years. Group 
1 involved children with hypertrophy of palatine tonsils 
(HPT) of grade 2-3 (11 persons). Group 2 consisted of 
children with chronic tonsillitis (CT) (14 persons). 

The tissue extracts from tonsils were prepared in a 
0.85% NaCl solution at a ratio of 1:5. The technique of 
preparation of extracts met the recommendations of [8]. 
Statistical processing was carried out using Mann-Whit-
ney U-test (Wilcoxon) [9]. Immune complexes were 
determined using sedimentary test with a 3.75% solution 
of polyethylene glycol according to the recommendations 
of Nasonov [10]. Determination of interferons and in-
terleukins in extracts was carried out using the Cytokin 
LLC reagent kits (RF) and the Lab line (Austria) enzyme 
immunoassay analyzer, and IgA and IgG monomeric 
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form determination by immunoenzyme method (Hema 
reagents, RF).

In carrying out the research, the principles of bioethics 
and the legal requirements and requirements for con-
ducting biomedical research were respected, namely: 
the Helsinki Declaration (2000), the Constitution (1996) 
and the Civil Code of Ukraine (2006), the Fundamentals 
of Ukrainian Health Law (1992), Guidelines for clinical 
investigations of the Ministry of Health of Ukraine No. 
42-7.0: 2005 “Medicines. Appropriate clinical practice 
“(2005), Order of the Ministry of Health of Ukraine No. 
66” On Approval of the Procedure for Conducting Clinical 
Trials of Medicinal Products and Examination of Materials 
for Clinical Trials and Model Regulations on the Ethics 
Commission “(2006), Law of Ukraine No. 3447-IV” On 
the Protection of Animals from ill-treatment “(2006), 
which is confirmed by the corresponding conclusion of the 
Ethical Committee of Shupyk National Medical Academy 
of Postgraduate Education, Kyiv, Ukraine (2015).

RESULTS
Data on the content of immune complexes are presented 
in Figure 1, which shows that the number of immune 
complexes in tonsillar tissues is twice lower in case of 
hypertrophy than in case of chronic tonsillitis.

Data on the content of interferons in extracts from tonsils 
in case of hypertrophy and chronic tonsillitis are presented 
in Table I.

Data on the content of interleukin-4 are presented in 
Figure 2, and the ratio of γ-interferon / interleukin-4 in 
Figure 3.

From the data in Figure 2 it follows that the levels of this 
cytokine in case of hypertrophy of palatine tonsils and 
chronic tonsillitis are about the same, and the ratio of γ-IFN 
and IL-4 is less in case of chronic tonsillitis (0.93) than in 
case of hypertrophy of palatine tonsils (1.21) (Figure 3). It 
indicates a greater tendency of the tonsillar tissue to form 
an immunopathological pro-allergic response in case of 
chronic tonsillitis [11].

Fig. 2. The content of interleukin-4 in 
extracts from tonsils in case of HPT and CT.

Fig. 1. The content of immune complexes in 
extracts from tonsils in case of HPT and CT.
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From the data in Table II it follows that significant 
differences between the groups were only in relation 
to pro-inflammatory IL-1β, the content of which is 
significantly higher in case of chronic tonsillitis, which 
according to early research [12] directly indicates the 
presence of an inflammatory process in the tonsils of 
children.

IgA and IgG levels in extracts are presented in Figure 4. 
It can be seen that immunoglobulins A are contained in 
extracts from HPT and CT at about the same concentration 
with an unreliable prevalence in extracts from CT (HPT – 
0.7 g/l and CT 1.2 g/l). IgG content was significantly higher 
in tissue extracts of patients with CT (2.0 g/l in case of HPT 
and 3.6 g/l in case of CT).

Table I. The content of α and γ interferons in tissue extracts in case of HPT and CT.
Groups α-IFN, pg/ml γ-IFN, pg/ml

HPT (n=11) 41.0 (34-50)* 137.8 (91-190)**

CT (n=14) 50.6 (38-84)* 106.0 (59-140)**

Note: * - р>0.05, ** - р=0.065.

Fig. 3. The ratio of γ-interferon/interleukin-4 
content in extracts from tonsils in case of HPT 
and CT.

Fig. 4. IgA and IgG levels (g/l) in extracts from 
tonsils in case of hypertrophy and chronic 
tonsillitis.
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DISCUSSION
Our fin dings indicate that in tissue extracts from tonsils 
with CT obtained ad mass, there is a predominance of 
inflammation factors and potential sensitization, as well 
as the development of immunopathological reactions. The 
presence of inflammation is indicated by elevated levels of 
interleukin-1β, immunoglobulin G [13, 3]. High levels of 
interleukin-4 may indicate that both HPT and CT have a 
tendency to increase the activity of Th-2 cells, which means 
that hypertrophy and chronic tonsillitis in children can 
appear both in the form of sensitization to microbial and 
other antigens, and in the form of allergic inflammation, 
as evidenced in the study of cytokine levels in case of other 
inflammatory processes [11]. Based on the data presented 
and also taking into account the materials on chronic ton-
sillitis [2, 3, 4, 14] it may be considered appropriate to set 
the diagnosis of chronic tonsillitis, as recommended in the 
ICD-11 project.

CONCLUSIONS
1.  The number of immune complexes in chronic tonsillitis 

is significantly (p<0.05) 1.86 times their number in tonsil 
hypertrophy.

2.  The ratio of γ-IFN and IL-4 is less in case of chronic 
tonsillitis (0.93) than in case of hypertrophy of palatine 
tonsils (1.21).

3.  The content of pro-inflammatory IL-1β is significantly 
higher (p<0.05) in case of chronic tonsillitis.

4.  IgG content was significantly 1.8 times higher (p <0.05) 
in the tissue extracts of the tonsils of patients with CT 
than with HPT.

5.  The content of α-IFN, γ-IFN and IgA of tonsils extracts 
with hypertrophy and chronic tonsillitis have no signif-
icant differences.
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Table II. The content of interleukins 1β and 10 in tissue extracts from tonsils in case of hypertrophy of palatine tonsils and chronic tonsillitis.
Groups IL-1β, pg/ml IL-10, pg/ml

HPT (n=11) 136.0 (102-184)* 12.5 (9-20)**

CT (n=14) 195.8 (171-305)* 18.0 (9-24)**

Note: * - р<0.05, ** - р=0.1.
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