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Introduction

The tonsils are lymphoepithelial tissues located
in strategic areas of the oral pharynx. They are one
of the organs known as mucosal associated
lymphoid tissue (MALT) (7). These immuno-
competent tissues represent the first line of
defence against ingested or inhaled foreign
proteins, such as bacteria, viruses, or food antigens
(1, 2, 7). They are continually directly bombarded
by antigens, unlike the majority of lymph nodes,
which receive antigens via the blood stream (2).
Although the tonsils have a significant function in
the immune system, tonsillectomy is one of the
commonest surgical procedures performed in
otorhinolaryngological practice (5). The indications
for surgical intervention are a subject of contro-
versy. The information necessary to make a
rational decision in resolving this controversy can
be obtained by understanding the immunological
potencial and the changes that occur in chronically
diseased tonsils (6).

The authors consider the conventional criteria
insufficient for taking decisions for surgical inter-
vention. As the tonsils play an important role in the
immune defence of the organism, we accept that
this focal inflammatory process can provoke some
disorders of the distribution of the tonsillar im-
munocompetent cells.

That is reason to investigate the immuno-
phenotype of tonsillar lymphocytes in both palatine
tonsils, to look for differences between them and to
see if there is any correlation between micro-
organisms isolated deeply in the tonsillar parenchyma
and their immune activity.
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Uvod

Tonzily jsou lymfoepitelidini tkdn& umisténé ve
strategickych oblastech orofaryngu. Jsou jednim z
organ znamych jako lymfoidni tkan pfiléhajici ke
sliznici (LTPS) (7). Tyto imunokompetentni tkané
pfedstavuji prvni linii obrany proti proteinim, jako
jsou baktérie, viry nebo potravinové antigeny,
pfijaté usty s potravou nebo inhala¢né (1, 2, 7)
Tonzily jsou trvale pfimo bombardovany antigeny
na rozdil od vétsiny lymfatickych uzlin, ke kterym se
antigeny dostavaji prostfednictvim krevniho ob&hu
(2). PfestoZze tonzily maji vyznamnou funkci v
imunité, tonzilektomie je jednim z nejbé&znéjsich
chirurgickych vykon( provadénych v otorinolaryn-
gologicke praxi (5). Indikace pro chirurgicky vykon
jsou pfedmétem sporu. Informace potfebna k
racionalnimu rozhodnuti a k feSeni tohoto sporu
mlze byt ziskana pochopenim imunologického
potencialu a zmén, které probihaji v chronicky
nemocnych tonzilach (6).

Autofi povazuji konvenéni kritéria pro rozhodnuti
o chirurgickém vykonu za nedostate¢na. Jelikoz
tonzily hraji vyznamnou ulohu v imunitni obrané
organismu, chapeme, Ze tento loZiskovy zanétlivy
proces mlzZe vyvolavat uréité poruchy v distribuci
tonzilarnich imunokompetentnich bunék.

To je divod pro vyzkum imunofenotypu tonzi-
larnich lymfocytld v obou palatalnich tonzilach a k
hledani rozdild mezi nimi, abychom zjistili, zda je
né&jaka korelace mezi mikroorganismy izolovanymi
Z hloubky tonzilarniho parenchymu a jejich imunitni
funkci.
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Materials and methods

A group of 40 male patients, aged between 18
and 28 years and suffering more than 3 attacks
of recurrent tonsillitis without metatonsillar
complications, was subjected to immunological
investigation. The immunological status was made
separately for the left and right tonsils, obtained
after tonsillectomy. Operations were carried out
regularly under local anesthesia between 9 and 11
o clock a.m. Using the fluorescent activated cell
sorter (FACSort) of the firm BECTON-DICKINSON
and software Lysis || we measured with monoclonal
antibodies the following markers: CD3, CD19,
CD16/56, CD4, CD8, CD25, CD71, HLA/DR in
tonsillar suspension. Microbiological investigations
were made of the same patients, who had under-
gone tonsillectomy, in order to identify the pathogens
localised deeply in the tonsillar parenchyma, and to
find out if there is any correlation between the
isolated flora and the complex of immune tonsillar
activity. Immediately after removing the tonsils, they
were placed in a sterile Petri dish. After this they
were cut in half and then the incised area was
swabbed with a sterile cotton-tipped applicator and
put onto suitable conventional media. The time
between operation and inoculation was about 15-
20 minutes. '

Results and discussion

From the results shown in tabl. 1 it is evident
that the leading microbial agent in our study is
Staphylococcus aureus, followed by the different
groups of Streptococcus.

As shown on tabl. 1 and fig.1 microbiological
contamination with pathogenic flora is established
for the left tonsil in 18 patients (45 %), and in
13 patients (32,5 %) for the right tonsil.
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Fig.1 Graphical representation of the isolated flora in the left

and right tonsils.

Material a metody

Skupina 40 muzl ve véku mezi 18 az 28 roky,
ktefl prodélali vice nez 3 ataky recidivujici tonzilitidy
bez metatonzilarnich komplikaci, byla podrobena
imunologickemu vySetfovani. Imunologicky stav byl
zjistovan oddélené pro levou a pravou tonzilu,
ziskanou po tonzilektomii. Operace byly provedeny
bé&znym zplsobem pfi lokalni anestezii mezi 9. az
11. hodinou dopoledne.

S pouzitim fluorescenéné aktivovaného separa-
toru bunék (FACSort) firmy Becton-Dickinson a
softwarového programu, Lysis Il jsme s pomoci
monoklonalnich protilatek méfili v suspenzi z tonzil
nasledujici markery: CD3, CD19, CD16/56, CD4,
CD8, CD25, CD71, HLA/DR.

Mikrobiologicka vy3etifeni byla provadéna u stej-
nych pacientd, ktefi se podrobili tonzilektomii, a to
za tim ucelem, abychom identifikovali patogeny
lokalizované v hloubce tonzilarniho parenchymu a
abychom zjistili, zda existuje né&jaka korelace mezi
izolovanou flérou a celkovou imunitni aktivitou
tonzil. Bezprostfedn& po odstranéni tonzil jsme je
umistili do sterilni Petriho misky. Poté byly tonzily
roziezany na polovinu a z fezné plochy byl prove-
den stér vatovym tampénem a ten pfenesen na
vhodnou Zivnou pidu. Doba mezi operaci a ino-
kulaci byla asi 15-20 minut.

Vysledky a diskuse

Z vysledk( uvedenych v tabulce 1 je zfejmé, Ze
dominantni mikrobialni agens v nasi studii pfedsta-
vuje Staphylococcus aureus, za nim nasleduji
streptokoky rlznych skupin.

Jak ukazuje tabulka 1 a obrazek 1, mikrobialni
kontaminace patogenni flérou se naléza v levé ton-
zile u 18 pacientl (45 %) a v pravé tonzile u 13
pacientt (32,5 %).
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Obr. 1 Grafické zndzoméni fléry izolované z levé a pravé tonzily
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Table 1

Microbiological characteristics of the isolated flora
in depth of the tonsills in patients with chronic tonsillitis

Tabulka 1

Mikrobiologické charakteristika fléry izolované z hloubky
tonzil pacient( s chronickym zanétem mandli

Organisms Left tonsil | Right tonsil Organismus Leva tonzila | Prava tonzila
n=40 n=40 n=40 n=40

Streptococcus pyogenes 2(5%) 2(5%) Streptococcus pyogenes 2 (5 %) 2(5%)
grA skupiny A
Streptococcus pyogenes 1(2.5 %) 1(2.5%) Streptococcus pyogenes 1(2,5 %) 1(2,5 %)
gr.B skupiny B
Streptococcus pyogenes 2(5%) 2(5%) Streptococcus pyogenes 2 (5 %) 2(5%)
gr. non A non B skupiny non A non B
Streptococcus pneumoniae 1(2.5%) Streptococcus pneumoniae 1(2,5 %) 2
Staphylococcus aureus 10 (25%) 6 (15 %) Staphylococcus aureus 10 (25%) 6 (15 %)
Staphylococcus saprophyticus 1(25%) | 1(2.5%) Staphylococcus saprophyticus | 1 (2,5 %) 1(2,5 %)
Enterococcus faecalis 1(2.5 %) 1(2.5%) Enterococcus faecalis 1(2,5%) 1(2,5%)
Normal flora 22 (55 %) | 27 (67.5 %) Normalni fiéra 22 (55 %) | 27(67.5%)

Our investigations confirm the fact that lately
Streptococcus pyogenes has been isolated more
rarely as a cause of reactive tonsillar pathology.

We found that in 22 patients (55 %) for the left
tonsil and in 27 patient (67,5 %) for the right tonsil
the presence of normal flora is confirmed, which
again proves that the microbic agents have not the
leading role in the ethiopathogenesis of chronic
tonsillitis (3, 4).

We did not define the type of the organisms
involved as normal oropharyngeal flora. Many authors
consider that the normal flora in the throat consists
predominantly of anaerobic microorganisms (3, 4).
The incidence of isolation of anaerobes in these
sites is ten to one in their favour to aerobes (3).

The results from immunophenotyping are
presented in tables 2 and 3.

As far the research into the immunologic activity
of the left and right tonsils is concerned (tabl. 2 and
3), the established rates of T- and B-lymphocyte
populations correspond to these discovered by
other authors (1, 2) - Brandtzaeg, Bernstein (42 %
for CD3, 52 % for CD19). This also applies to
T-lymphocyte subpopulations (CD4 and CDB8),
which are similar in both suspensions.

The relative increase of the percentage rates is
determined by the early activation markers
(CD25/CD4 - average rate 4,7, CD25/CD8 -
average rate 4,4) with respect to the tonsillar
suspension of the left tonsil. A similar assessment
for the right tonsil was made as shown in tabl. 3.

Bigger rates of natural killers (NK-cells) in the left

tonsil (2,3 %) are observed than in the right (1,8 %).
It can be explained by the more moderately
expressed microbial contamination, or else by the
greater antigenic irritation in the left tonsil. No
essential difference can be noted with respect to

Nase vyzkumy potvrzuji skute¢nost, Ze v posled-
ni dobé& je Streptococcus pyogenes izolovan vzac-
né&ji jako pficina reaktivni tonzilarni patologie.

Lze shrnout, ze u 22 pacientl (55 %) v levé
tonzile a u 27 pacientl (67,5 %) v pravé tonzile
byla zjiténa normalni fléra, coz je opétovnym
dikazem toho, Ze mikrobialni agens nehraje hlavni
roli v etiopatogenezi chronické tonzilitidy (3, 4).

Nedefinovali jsme typ mikroorganismd zahrnu-
tych do normalni orofaryngedini fléry. Mnozi autofi
soudi, Ze normalni flora hrdla se sklada prevazné
z anaerobnich mikroorganisml (3, 4). Incidence
izolovanych anaerob( v t&chto mistech je 10:1 ve
prospéch anaerobi ve srovnani s aeroby (3).

Vysledky imunofenotypizace jsou znazornény
v tabulkach 2 a 3.

Pokud jde o vyzkum imunitni aktivity levé a pra-
veé tonzily (tabulka 2 a 3), zjisténé hodnoty populaci
T- a B-lymfocytl odpovidaji Gdajim jinych autor(
(1, 2) - Brandtzaega, Bernsteina (42 % pro CD3,
52 % pro CD19). To plati také o subpopulacich
T-lymfocyti (CD4 a CD8), které jsou v obou
suspenzich podobné.

Relativni narlst procenta je zjitovan u markerl
¢asné aktivace (CD25/CD4 - primérna hodnota
4,7, CD25/CD8 - primérna hodnota 4,4), coZ se
tyka suspenze z levé tonzily. Podobné hodnoceni
bylo provedeno také u pravé tonzily, jak ukazuje
tabulka 3.

Vy38i podil pfirozenych zabijeskych bunék (NK-
cells) byl pozorovan v levé tonzile (2,3 %) nez
v tonzile pravé (1,8 %). To lze vysvétlit mirnéji
vyjadienou mikrobialni kontaminaci, popfipadé vys-
§im antigennim drazdénim v levé tonzile. Nezazna-
menali jsme podstatny rozdil, pokud jde o marker
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the marker CD71/CD3 for late activation (2,7 % for
the left tonsil against 2,2 % for the right). The
greater activation of B-lymphocyte population
(CD71/CD19) for the right tonsil (3,6 %), as against
2,7 % for the left tonsil gave us reason to consider
that the immune reaction in the right tonsil is more
complete, in contrast to the left tonsil where the
immune reaction is at its inception. The greater
rates of HLA-DR/CD8 in the right tonsil also show a
certain suppression of the immune process.

Table 2

Immunophenotyping characteristics of tonsillar
suspension

CD71/CD3 pro pozdni aktivaci (2,7 % pro levou
mandli oproti 2,2 % pro pravou). V&tsi aktivace
populace B-lymfocyti (CD71/CD19) pro pravou
tonzilu (3,6 %) oproti 2,7 % pro levou tonzilu nam
dala divod k pfedpokladu, Ze imunitni reakce v
pravé tonzile je kompletn&jsi ve srovnani s levou
tonzilou, kde je imunitni reakce na zacatku. Vy33i
podily HLA-DR/CD8 v pravé tonzile také ukazuji
urcité potlaceni imunitniho procesu.

Tabulka2

Vysledky imunofenotypizace suspenze pfipravené z levé
tonzily nemocnych s kompenzovanou chronickou

(left tonsil) in patients with compensated chronic tonsillitis tonzilitidou
Investigated Average Range Median Sledované Prameér Rozpéti Median
et % % | % . % %« | %
CD3 41.72.2 39.5-43.9 411 CcD3 41,7+2.2 39,5439 411
CD 19 51.712.2 49.5-53.9 51.2 CD 19 51,742.2 49,5-53,9 51,2
CD 16/56 (NK) 2.310.2 2.1-2.5 2.2 CD 16/56 (NK) 2,310,2 2,1-2,5 2,2
CD4 31.7£3.1 28.6-34.8 322 CD4 31,7¢3,1 28,6-34,8 32,2
cDs 10.41£2.3 8.1-12.7 10.2 cDs8 10,4423 8,1-12,7 10,2
CD 25/CD 4 4.7+2.0 2.76.7 5.0 CD 25/CD 4 47420 2,767 5,0
CD25/CD 8 44123 2.1-6.7 42 CD25/CD 8 4,412 3 2,1-6,7 42
CD71/CD 3 2.7¢1.1 1.6-3.8 25 CD71/CD 3 2.7¢1.1 1,6-3,8 25
CD 71/CD 19 2.7x1.1 1.6-3.8 26 CD 71/CD 19 2,7x1,1 1,6-3.8 26
HLA-DR/CD 4 20.616.9 13.7-27.5 19.7 HLA-DR/CD 4 20,616,9 13,7-27,5 19,7
HLA-DR/CD 8 22.548.6 13.9-31.1 21.7 HLA-DR/CD 8 22,58,6 13,9-31,1 21,7
CD 4/CD 8-ratio 3.311.0 2343 3.0 CD 4/CD 8-ratio 3,321,0 2,343 3,0
Table 3 Tabulka 3

Immunophenotyping characteristics of tonsillar
suspension (right tonsil)

Vysledky imunofenotypizace suspenze pfipravené z pravé
tonzily nemocnych s kompenzovanou chronickou

in patients with compensated chronic tonsillitis tonzilitidou
Investigated Average Range Median Sledované Pramér Rozpéti Median

vy % % % vy % % %
Ccb3 42.412.4 40-44.8 41.8 CD3 42,412 4 40-44,8 41,8
CD 19 52.322.7 49.6-55.0 51.6 CD 19 52,3+2,7 49,6-55,0 51,6
CD 16/56 (NK) 1.840.9 0.9-2.7 1.6 CD 16/56 (NK) 1,8+0,9 0,9-2,7 1,6
CD4 31.524.1 27.4-35.5 N7 CD4 31,541 27,4-35,5 31,7
cDs8 11.243.1 8.1-14.3 10.6 cDs8 11,2431 8,1-14,3 10,6
CD 25/CD 4 3.9+1.8 2.1-5.7 37 CD 25/CD 4 3,9+1,8 2,1-5,7 37
CD 25/CD 8 3.311.4 1957 32 CD 25/CD 8 3,3t14 1,9-5,7 3,2
CD71/CD 3 2.2+0.8 1.4-3.0 2.1 CD71/CD 3 2,210,8 1.4-3,0 2.1
CD 71/CD 19 3.641.9 1.7-5.5 31 CD71/CD 19 3,611,9 1,7-5,5 31
HLA-DR/CD 4 26.917.4 19.5-34.3 28.6 HLA-DR/CD 4 26,917,4 19,5-34,3 28,6
HLA-DR/CD 8 271191 18.0-36.2 254 HLA-DR/CD 8 27,1191 18,0-36,2 254
CD 4/CD 8-ratio 3.121.0 2.14.1 3.1 CD 4/CD 8-ratio 3,1x1,0 2,141 31
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Conclusions

We established that there is a difference between
the bacterial contamination on both of the tonsils.
Our results led us to consider the possibility that
there is a correlation between the bacterial load of
the tonsils and their immune activity. It can be ac-
cepted that the different tonsillar activity may hypo-
theticaly be due to anatomic or to vessel variety.

We suppose that the tonsillar immunological
activity could be an object of a cyclic fluctuation in
tandem with the well-defined nasal cycle. We may
assume that taken together our results indicate that
the right tonsil in men participates more actively in
MALT-reactions, at least in the morning period.
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Zaveér

Zjistili jsme, ze existuje rozdil mezi bakterialni
kontaminaci obou tonzil. Nase vysledky nam daly
mozZnost uvazovat o korelaci mezi bakteriaini zatézi
tonzil a jejich imunitni aktivitou. Lze pfijmout hypo-
tézu, 2e riznd aktivita tonzil mGze byt zplsobena
jejich anatomickou nebo cévni rozdilnosti.

Predpokladame, Ze tonzilarni imunitni aktivita
mubzZe byt pfedmé&tem cyklického kolisani ve spolu-
praci s dobfe definovanym nasalnim cyklem. Na
zakladé shrnuti nasich vysledkl lze pfedpokladat,
Ze prava tonzila u ¢lovéka se ucastni reakci LTPS
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