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IMMUNITY AND SENSITIZATION TO MI-
CROBE ALLERGENS IN PATIENTS WITH
CHRONIC TONSILLITIS

A. Ye. \ rshigora, Ye. A. Yevdoshchenko,
T. I, Begunova, T. Ye. Mikhaylovskaya,
and K. iv. Lokhvitskays

AKiev Sclentific~-Research Institute
-of Otolaryngology (Director - Corr.
kar. AN USSR Prof. A. I. Kolomilychenko)

‘ Aoeording to thé data of a number of studies with chronic
tonsillitis patients, nonspeeific 1mmun1by indices have dropped,
spe¢ific immunity indices have risen, but to. the allergiaation
indices are 1nversely proportional to. the level of immunity (A, M
Ryndina, 1962; T._V. Dratvina, and.N. P. Koudtantinova,rlgﬁu),

~In the maJoritJ of werks the nanspeuiiic and specific immunity,-

~,;and alsoc the state of -the all lergy have been researched by study ng
uhe.appropriate mdes.Y A move complete ldea of the state of adsptive ,

possibllity of tﬁe'organiam and the‘interﬂelatianor the separate

'jsestions van be obtained’ by stuﬁying immunity and allergy through a

' 'parallel series of tests, waich is the ubject of. rhis resedreh.
Bragrduve

- 'The'atudy'tﬂok in 107 patients 16-38 years of ége, who had
éntere¢ the_elinicJo$ the xiev.Seiéﬂtific~R&5earcﬁ'Inqtiﬁute ol
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Otolaryngology for operative treatment. Females, 69; males, 38.
Ages: 16-20, 40; above 20, 67. Duration of illness - from 1 year
to 20 years. In all patients the anamnesis of the disease was
studled, including the allergological. On the basis of clinieal
and anamnestic data decompensated tonsillitis was diagnosed in 53
cases, and subcompensated in 54 cases (according to the classifica-
“tion ol L. A. Lukovskiy). The control group was one of 25
virtually healthy persons with no indication in anamnesis of the
presence of pyoinflammatory diseases over the last & months.

On the strength of assumptions that individual immunity indices
are able to change 1ndepencently of one another, the problem of
-specific and nonspecific immunity, and also sensitization was studied
by seve. 21 rarallel tests.

The -speclfic immunity was studied by iﬁ%estigating in the ‘blood
serum titers of antistreptolysin-0, Streptococcus antihyaluronidase
and agglutinin to corpuscular Staphylococcus antigen. In order .o
determine the level of nonspecific immunity, titers of- the complement,
heterophyllous agglutinin and ;ysozyme in the blood serumq»protein
fractions in the blood serum were. determined by the method’ oz paper
electrophoreais. All of theése tests are indicators of the natural
:resistance of the orgenism.{Ye. D. Genis, L. S. Kogosovs, 1951;.

L. G. Elkonin, 1963; N. A. Zhuxovskaya, G. N. Likina, 1961; Yu. 0,
Spasokukotskiy, N. 2. Yakhin, 1930).

“Allergization was detérmined'on the basis of skin samples with
‘microbe allergens, blooq eosdnophils and eosinophils from the tissues
of removed tonsils. (50 eases), and -for some of the subjects skin
"tes&swith histamiwe_; In addition. the C-reactive: prﬁtein in the:
blood serum was- lnveatigated in all patients. All these indlces

were studied by wenerally-accepted methods.

In the case of the skin samples threshold dose: of “gomplex®
(completa) allergens were investigated: Streptococous viridans,
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B-hemolytic Streptococcus, Staphylococcus albus and Staphylococcus
aureus, Candida and coliform bacterium prepared in the microbiology
laboratory of the Kiev Sclentiflc-Research Institute of Otolaryn-
gology (A. Ye. Vershigora, 1966).

Results

Allergologlcal anamnesis and the corresponding allerglc diseases
were disclosed in nine cases. The results were analyzed by subdlvid-
ing the patients into 3 groups depending upon the Ilntensity of the
skin reactions to the allergens. The first group included cases
with negative skin reactions and cases with weakly-expressed —e- :
action; the second group included patients with average degree (++) ;
of reaction, and the third group included those with a sharply ex-
pressed skin reaction (+“+ and ++++),

Distribation of the skin reactions in terms of frequency¥ ;
intensity and nature is given in Table 1.

Table 1. Characteristics of skin reactions to mi-
CoL crobe allergens.
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As we see from the data of Table 1, the reactions were basically
of the delayed type. Frequently tests were positive to Streptococcus
and Staphylococcus, less pronounced to allergens of Candida and

coliform bacterium.

Interesting regularlities are revealed in counting the positive
reactions simultaneously to several allergens in the groups of
patients depending upon the intensity of skin reactions. Thus, in
the first group the number of reactions to 1-2 allergens 1in relation
to the number of reactlons to 3 and more allergpﬁs is 2:1, and in
groups with skin reactions to {¥+) and <o (+++), (++++) 1t is
respectively 1:1.4 and 1:3.4.

Comparison of indices of specific and nonspecific immunity
depending upon the intensity of the skin resctions to allergens 1is
given in Table 2.

-

Table 2. Specific and nonspecific immunity in-
dices depending upon degree of skin reaction in-
tensity. '
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From Table 2 1t follows that in the case of chronic tonsillitis
patients changes 1in 1indices of nonspecific immunity are noted in
comparison with results oktained from the healthy subjects - 1ncrease
in complement and lysozyme titer. Thus, for subjJects in the control
group the complement titer was 0.06, and the lysozyme titer 257.

For the chronic tonsillitis patients the average leveis of these
indices were 0.05 and 364 respectively. The titer of heterophyllous .
agglutinins is somewhat higher (1:5.7) in comparison with indices

for subjeets in the control group (1:5.6). The average ASL-0, AH®
titers and titers of agglutinins to Staphylococcus in the control
grouo were 167, 143 and 166; the mean values for the chroniec tonsil-
1itis patients were 1S4, 260 and 265 respectively. An incroase in
the ASL-0 titers (500-625) was observed in 12 cases and an increase
in the antihyaluronidase titers (550-825) was ohserved in 18 patients.
St111 hilgher ASL-0 and AH titers were encountered three times more
frequently in the group of cases with skin reactions to (+++) and
(++++); however, the correlation between these two indices is usually
not noted. The highest lysozyme titers (1:640) were observed for

1/3 of the patients with a weak (+) and average (++) degree of skin

reactions, and for 3/4 with shaxrply expreased reactions (+++ and
+hed ),

High titers of agglutinins to Staphylocoocus (1:640) were
observed in 16 patients of the first group; in three patients of the
s¢cond group and were not noted 1n‘pat1§nts of the shird greoup., The
test tO C-reactive protein turned out to be positive in four patients
of the first group. In all these cases the antistraptohysliuronidase
and antistreptolysine titeis were increasad,

‘Acoording to certain indiges the inoreased titers were segn
aven in thée control sabjects: lysozyme In one cage, antistrepto-
lysine in two, agglutininising antibodles to Staphylococcus in one.
AH titers for cases in the control group did not exceed 1:250.

#ASL-0 = sntistreptolysin-u, AK = antihysluronidase.

B
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According to these tests essentlal differences were noted
between groups of patients with skin reactions to (+) and to (+++) -
(++++) on one hand and between the third and control group of the
other: 1lysozyme - 453, v-globulin - 18.2, ASL-0 - 281, AH - 380,
agglutinins to Staphylococcus - 12% in the third group and 362, 2.4,
182, 261, 335 respectively in the first group. Thus, titers of cir-
culating antibodies to Streptococcus were higher in the chronic
tonsillitis patlents the more intensive the skin reactions were. An
inverse relationship was noted with respect to titers ot antibodles
to Staphylococcus antigen. These latter decreased with an increase
in the skin reaction intensity (325, 222 and 129 in groups with skin
reactions to +, ++, +++ and ++++).

Skin reactions to histamine were encountered with 1identical
frequency In groups of patients with skin reactions to microbe aller-
gens of (+) and (++) intensity. However, in the third group lrtensive
skin reactinns to histamine were not observed. Bicod essinophil
within limits of 5-8% was observed in ten patients of groups 1 and
2. No evusincphil was observed in tissues of removed tonsils. '

Disecussion

According to the déta of & number of researchers (b. P, Saklzrov
et al., 1963 with chronic tonsillitis weakly positive skin ro-
acttons to allergens ol Streptococcus éré cbserved in 20-30%, and
positive resvtions in 60-708 of the patients. With the use of com-
plete microbe allergens in our studles positive skih tests weye
noted in 81.7% of those checked, and in 54% of tests to Streptoceccus
allergens. We apgcept that sensitigation to Streptoccecus 1s specific
for tonsillitis, independently of the degree ol resction intensity,
then in these studles 1t appesred in more than halfl of the patients.
However, according to csur previous data (in rhinosinusopathla
patients} it was established thet principally reactions vo (+++) and
{++++) are of dlagnostic value. Such reactions to 3treptococcus anti-~
g2ns occurred in 10% of the cases in our studies.




Analysis of results depending upon the intensity of the skin
tests makes 1t possible to isolate the group of patients with skin
reactions to (+++) and (++++), fcr which a more significant deviation
from the norm of the series of indices of specific and nonspecific
immunity was noted. Only in 10 of 22 cases of this group were skin
reactions of intensity to (+++) and (++++) to Streptococcus alilergen,
the rest being to other allergens. Evidently, in chronic tonsillitis
there 1s sensitization not only to Streptococcus, but also to other |
microbe allergens. However, the possibility 1s not excluded that
reactions to other allergens h=ve a parallel nature due to recent
pyoinflammatory disease or carriage of homologous flora.

A higher level of sensitization to microbe allergens in patients
o the third group 1s determined neot only by the intensity of skin
reaction, but a2lso by the number of simultaneously positive reactions
to several allergens. In these cases skin reactions to three and
rore allergens were encountered six times more frequently than in
patients of the flirst group. In these pavients decompensated tonsil-
livis was diagnosed suwewhat more rrgguentiy than ameng cuses with
skin reaction to (+). However, ciinical dlagnosis of decompensated
tonsillitis was establlished Tor almest one-hall of the patlent, with
skin reactions te (+), whlic™ costiffed to a noncanformity in part of
the cases of clinical data to a change In ho Coeetivity indicatars.

¥

The most expreused deviatlons in speclfic and nonspecific {mmunity

among caies with skin Deactions tc (#++) and (+eed) tostify to the
diagnostic va.ue of intensive skin reactlons ad an lndex sae the
degree of allerglsavion, and as an index of changes in immunologle
reactivivy.

in the oplrion of a number of researchers, the skin test with
hiastawine (Khasanov, 1964) csn serve ag .an index to allergization.
Qus data will mske 1t possible to treat svin resctions to hilstamine
as a refisction of the degree ~f reactivity of the organism, and
not aensitizatlion, because severe reactions %o histamine were not
obhzerved in patients of the third group with sharply expregsed skin
reactions to microbe allergens.




The results of these studies on nonspecific immunity do not
agree with the data of a number of authors. Thus, 1. A. Lopotko and
9. Yu. Lakotkina (1963), Yu. A. Grinevich (1667) found in chronic
tonsillitis patients a drop in the complement and properdin titer,
and T. V. Golosova and coauthors (1965) found a drop in the lysozyme

titer.

In our studies the complement and lysozyme titer was increased
in all patients, while higher lysozyme titers showed up in the group
of cases with more severe skin reactiouns; titers of heteroph»llous
agglutinins did not ¢t ge significantly. To a certain degree this
colncides with data of studiles by O. K. Fedorova-Patyakina (19€%),
which established that the blood serum of chronic tonslilllitis
patients possesses more expressed opsoning properties in comparison
with t..e blood serum of healthy persons. In these studies the
phagocytotic index for the chroric tonsillitis jatients was high.

The protein fractior indices J4iffered from the data obtained

by cther anthors. A certaln dron in the total protein was observed,
as well as an increase 1in albumins and a reduction of the al, a2 and
B-fractions of globulin for all patients. However, analysis of
changes in the protein fractions depending upon the intensity of the
skin reaction shows a drop in y-globulin for patients with skin
reactions to (++) and (++++). In numerous experimental studiles and
~linical observatiors a parallel increase is noted in the sensiti-
zation of' the organism with an increase in y-globulin in the blood
serum (A. C, Likhachev, 1963; V. N. Dzyak, Ye. F. Bogatskiy, 1961;
E. G. Mel'nik, 1958; Ye. I. Ugreninova, V. I. Tyunina, 1959 et al.).

The resutt of these studies on specific immunity to antlgens of
Streptococous agree with the concluslons of other authors (K. P.
Sarylova arnd coauthors, 1961; Ye. F. Bogatskiy, 1964; A. A. Gorlina,
1963; T. V. Dratvina, N. P. Konstantinova, 196U), who considered
that titers of clrculating antilbodles to Streptococcus in comparisaon
with the control showed an insignificant increase for cases with

R stk gt et bty ¢ e e




compensated tonsililitis and considerably increased in patients wit.
decompensated tonsillitis. In our studies more essentlal deviations
of titers of circulating antibodiss from the norm occurred in the
group of patlients with skin reactions to (+++) and (++++j,

0. K. Fedorova-Patyakina observed an increase in titers of
antibodlies in the blood serum of chronic tonsillitis patients both
to Streptococcus and to Staphylococcus. According to our data titers
of antibodiles to Staphylococcus antigen increased if the mean indices
for the entire group of patients were taken. However, analysis
depending upon the intensity of skin reaction shows t...t titers of
antibodies to Streptococcus increase as the intensity of the skin
reactions, and show a corresponding decrease to Staphylococcus. The
interrelationships of titers of circulating antibodies to Strepto-
coccus possibly are reflections of the allerglzation to Streptococcus,
and indlirectly confirm the Streptococcus etiology of chronic tonsil-
1itis. The correlation of increased {(to a small degree) titers of
antistreptohyaluronidase and antistréptclysine with intenslive skin
tests in this case lets us assume that the increased AH and ASL-0
titers serve as a reflection of both immunity and sensitlzatlion. The
decrease In titers of agglutinins to Staphylococcus possibly is a
result of adaption to the specific Streptococcus antigen. However,
it can be assumed that in patients with skin reactions to (+++) and
(++++) titers of antibodies to staphylotoxins will also be increased.

The difficulties develop during interpretation of lysozyme data.
In the experimental studies of Ye. S. Fidel'man and L. 0. Aver'yanova
(1962) 1t was established that with the immunization of animals by
cellular Streptococcus allergen the lysozyme tlter fell; however,
if endocarditis developed during the immunization, it increased as
the degree of growth of leukocytosls. Based on thlis, the authors
assumed that the inflammagory focuc is the source of formation and
entry of lLysozyme into the blood. It 1s possible that with chronic
tonsillitis the rise in lysozyme titers indicates the presence of
inflammatory process, not detected by the test to C~reactive protein.

\i’;i'f}?‘:ﬂ?:.%ﬁ:.éé,g,9.:‘.?*4.,. N




Conclusion

In chronic tonsillitis sensitizaticn to antigens of Strepto-
enccus is observed in a significant majority of cases. Of patients
wlth shar: ly pronounced skin reactions to microbe gllergens an
increase is noted to a greater degree of speclfic and nonspecific
immunity indices. These titers change not only with intensive re-
actions to Streptococcus allergens, but alsc with the same reactions
to allergens of other microbes. Sensitization to microbe allergens,
correlated with more expressed deviations of a serles of immunity
indices, showed up in 20% of the cases. In these cases we should
evidently reccognize the role of allergy in the pathogenesis of
chronic tonsillitils. In nine of these patlents tonsillitis was
combined with rheumatism. In the remaining {13) there were possibly
indications of the development of metatonsillar diseases.

An insignificant number of intensive immedlate reactions to
microbe allergens, absence of expressed eosinophils of the bleood and
tonsillar tissue and negative allergenic snamnesis in pétients with
skin reactions to (+++) and (++++) confirm the generally accepted

opinion that allerxgization in chronic tonsillitls patient 1s a
hypersensitivity of delayed type. :

In chronic tonsillitis both the general immunocloglical reactivity
(nonspecific immunity) and che specific immunity to Streptococcus
«llergen increase. However, a complete correlation of the levels of
individual factors of nonspecific immunity 1is not noted. Thus, y-
globulin of blood serum in cases with sharply-expressed sensitization
to microbe allergens 1is reduced.

These data confirm the rationality of classification subdividing

tonslliltis in two basic'forms: simple tonsillitis and toxice
allergic. Skin reactions to microbe allergens to {+++) and (+4++)

and deviation from the norin of indicators of speclfic and nonspecific

immunity in chronic tonsillitis patients evidently can indicate the
toxic~allergio nature of disease. - :
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Results

1. -Skin reactions toc threshold doses of complete microbe ¢
allergens show “le degree of allerglzation in chronic tons;;litis

patien®s.

2. A number o indicators of nonspecific immunlty and indicators
of specific immunity to Streptococcus in chronic tonsillitis patients
increases and correlates with the degree of allerglzation of the
paticnts as shown by skin tests.

3. In chroulic tonsillitis the pathogenic value is not in the
presence of sensitization to microve allergens, but the degree of

manifestation.

"4, 1In order to obtain correct evaluation. of changes in re-
activity with chronic tonsillitis, analysis of corresponding data
should be carried out in correlation with the degreé of allergization

to mic.obe antigens.
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