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Abstract. The paper presents findings, concerning the
intensity of the processes of apoptosis and the proliferative
activity of epitheliocytes by means of carrying out an im-
munocytochemical research in chronic obstructive lung
diseases (COLD), depending on the functional condition of

the thyroid gland and the level of cortisol in patients of
older age groups and their role in the formation of systemic
manifestations and the mechanisms of disease progression.
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Intraduction. The results of recent studies indi-
cate that there occurs a disturbance of the molecular
mechanisms of regulating cellular death due to an
increased activity of the genes of external modula-
tors of apoptosis in the focus of an inflammation [4,
6, 9]. At the molecular level the process of apoptosis
is a complicated cascade of reactions with the par-
ticipation of protein kinases, proteases, endonucle-
ases [1, 2, 5]. Proto-oncogenes are important intra-
cellular effectors of apoptotic death, such as Bcl-2,
Bcl-x (suppressors) and bax, bcl-xs, bak (agonists),
that code the corresponding proteins which, as a mat-
ter of fact, are the regulators of scheduled cell death
(SCD), determining the rheostat of the life and death
of a cell [3, 7, 8]. In the pathogenesis of the forma-
tion of a chronic inflammatory reaction and the proc-
esses of bronchial remodelling an essential role be-
longs to the epitheliocytes of the bronchi, but the
specific characteristics of the apoptosis of these cells,
particularly, in case of COLD in old age and, de-
pending on a variant of a thyroid dysfunction, have-
n’t been practically studied by now.

The object of research. To evaluate the degree
of the apoptosis of bronchial epitheliocytes and their
proliferative activity and role in the progression of
chronic inflammation with the formation of systemic
manifectations in case of the chronic destructive dis-
ease of the lungs against a background of a thyroid
hypofunction and hypocortisolemia in elderly age.

Material and methods. 18 patients with COLD
were examined. The verification of the diagnosis and
its formulation was carried out in accordance with
the Order of Ukraine’s MHP Nel128 of 19.03.2007.
Group 1 (9 persons) was composed of patients with
COLD and the biochemical signs of euthyrosis and
the normosecretion of cortisol, group 2 (9 persons) —
patients, suffering from COLD with functional insuf-
ficiency of the thyroid gland (TG) and hypocorti-
solemia. An immunocytochemical evaluation of anti-
gens Bcl-2, Bax and PCNA (a nuclear antigen of
cellular proliferation) was performed in the bronchial
tissue by means of primary monoclonal antibodies to
these proteins and the streptavidin-biotin system of
visualization LSAB2 (DakoCytomation, Denmark),
the immunocytochemical (ICC) thechnique was per-
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formed to determine internucleosomal separations of
DNA — TUNEL, using the test — system TACS X
L™ (R&D Systems Incorporation, USA). A percent-
age of PCNA — positive and TUNEL—positive nuclei
of bronchial epitheliocytes was caeculated. Quntita-
tive studies of the intensity of staining the nuclei or
cytoplasm were carried out by means of obtaining
digital copies («Taggerd Image File Formaty) of the
optical image of the bronchial tissue (the micro-
scopic objective X100 — oil immersion) and its analy-
sis by means of the program “Video Test — size 5.0
(Russia). The analysis was realized on the basis of
probing measurements (the area of a round probe is 4
mm?) of the staining intensity with a calculation of
the index “mean optical density” (MODE). For the
purpose of evaluating the intensity of apoptotic proc-
esses the number of structures identified as
“apoptotic objects” (AO) — TUNEL-positive cellular
nuclei or TUNEL-positive nuclear fragments were
counted up. The index of apoptosis (IA) was evalu-
ated as a ratio of the number of the TUNEL-positive
to the number of the TUNEL-negative cells ex-
pressed in parts per thousand. The index of prolifera-
tion (IP) was determined as a ratio of the number of
PCNA-positive to the number of the PCNA-negative
cells expressed in parts per thousand. A statistical
analysis of the obtained findings was implemented,
using applied programs on the basis of the SPSS
software, version 13,0 (StatSoft Inc., USA).

The results of the research and their discussion.
The studies carried out with tissue samplings of the
mucous tunic of the bronchi of patients with COLD
of elderly age indicate not only the presence of the
signs of an inflammation in all the smears-scrapings,
but they also point out that there are available epi-
theliocytes with the signs of natural cell death: the
appearance of nuclei with positive TUNEL staining
and “apoptotic objects” that are also TUNEL-
positive. An analysis of the results of the investiga-
tions has demonstrated that in case of COLD reliable
differences were revealed as to the intensity of the
processes of apoptosis among groups of patients with
euthyrosis and a systemic deficiency with thyroid
hormones and hypocortisolemia. Thus, in case of
COLD with hypocortisolemia there occurred with a
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considerable frequency (3,45+0,120 in parts per
thonsand) TUNEL-positive nuclei (fig.1) that is re-
garded as early morphological changes (at the light
optic level) characteristic of apoptosis.

Apoptotic corpuscls were encountered with a
lesser frequency (1,23+£0,017 in parts per thonsand)
and they grouped in twos and fours and were of dif-
ferent sizes (including those considerably smaller than
a nucleus) and with marked hypercromia in group 2.
Immunohistochemically there occurred Bax-positive
staining (fig. 2) in the cytoplasm of epitheliocytes in
persons of elderly and senile age with COLD that had
a micro- or macrogranular character.

The intensity of cell cytoplasm staining according
to computer densitometric findings varied as far as in-
tensity was concerned over the area of a histologic sec-
tion (mean optical density — MOD) and averaged
0,51£0,011 of arbitrary units (a.u.). The highest level of
apoptosis of epitheliocytes under conditions of the func-
tional equilibrium of the thyroid gland in COLD was
established in case of its macrogranular accumulation
(in the form of large grains) in the cytoplasm. With such
a localization of the Bax expression the share of the
cells in the state of apoptosis made up 51,24+2,14 %,
whereas this value equalled 17,1+1,02 % (p<0,05) with
the Bax homogenous localization in the cytoplasm. It
has been revealed that the degree of the expression of
the Bax protein reliably exceeds that of the apparently
healthy persons (AHP) in case of COLD with a TG
normosecretion in the biopsy materials of the bronchial
mucous tunic. It is statistically considerably higher than
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that of group 2 (6,5 % versus 2,1 %, respectively
p<0,05). The mean values of the apoptotic index in the
tissue samplings of the bronchial mucous tunic in
COLD with euthyrosis also reliably exceeded the num-
ber of such values in case of COLD with hypoidothy-
roninemia (p<0,05).

In contrast to the findings presented above, an
analysis of an investigation of the Bcl-2 expression
in the epitheliocytes of patients afflicted with COLD
indicates an essential reliable deficit of systemic an-
tiapoptotic proteins, accounting for a high level of
apoptosis in case of COLD with euthyrosis.

In particular, an ICC study of Bcl-2 has demon-
strated mainly the absence of the expression of this
antigen and one can visualize trace stainings (MOD
made up 1,1£0,003 a.u.). The average degree of
staining on Bcl-2 in the tissue samplings of the bron-
chial mucous tunic in COLD with euthyrosis was
lower than that in AHPs 6,2 times (p<0,01) (fig. 3)
and 2,7 times (p<0,01) umder the conditions of thy-
roid and glucororticoid deficiency.

A negative correlation of a weak degree be-
tween the degree of the Bcl-2 expression in the cyto-
plasm of an epitheliocyte and the presence of pre-
apoptotic nuclei in these cells (r=0,234, p=0,02) has
been established. In case of an ICC investigation of
the PCNA protein, depending on a variant of the
thyroid function, a positive staining was determined
in 2,4 % of the nuclei of epitheliocytes on the aver-
age (fig. 4), it was never observed in the nuclei with
chromatin margination or the apoptotic corpuscles.

Fig. 1. TUNEL immunohistochemical technique for the verification of nuclei with internucleosomal DNA disruptions. Supple-
mental staining of the cellular nuclei with azure-2. Microphotographs: Ob. 100* (oil immersion). Oc.7*

= i

£
i

-

Fig. 2. Immunohistochemical technique with primary antibodies versus Bax protein and visualization of primary antibodies by
means of the streptavidin-biotin method, using diaminobenzidine supplemental staining of the cellular nuclei with azure-2.

Microphotographs: Ob. 100* (oil immersion). Oc.7*
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Fig. 3. Immunohistochemical technique with primary antibodies versus Bcl-2 protein and visualization of primary antibodies
by means of the streptavidin-biotin method, using diaminobenzidine supplemental staining of the cellular nuclei with azure-2.

Microphotographs: Ob. 100* (oil immersion). Oc.7*
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Fig. 4. Immunohistochemical technique with primary antibodies versus PCNA protein and visualization of primary antibodies
by means of the streptavidin-biotin method, using diaminobenzidine supplemental staining of the cellular nuclei with azure-2.

Microphotographs: Ob. 100™ (oil immersion). Oc.7*

Conclusions

1. The dying off of epitheliocytes in COLD
with euthyrosis occurs at the expense of an intensifi-
cation of apoptosis TUNEL — positive nuclei en-
countered (with a reliable frequency) which is ac-
companied with a compensatory intensified prolif-
eration of epitheliocytes ( PCNA hyperexpression)
and an increased production of proapoptotic BAX
protein, having a macrogranular character against a
background of a deficit of the synthesis of antiapop-
totic factors (protein Bcl-2).

2. The intensity of apoptosis is low, pro-
grammed death of epitheliocytes takes place at the
expense of necrosis and is accompanied with a low
expressin of the Bax protein against a background of
a hyposecretion of antiapoptic factors ( Bcl-2) in
case of hypoiodothyroninemia and hypocortisolemia;
no positive reaction to PCNA is revealed.

Outlooks of further studies. An evaluation of
the intensity of the processes of cell apoptosis in
COLD in elderly age and a determination of its early
manifestations stipulate a necessity of updating a
regimen of pathogenetically substantiated antiinflam-
matory therapy.
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POJIb AITONITO3A IIUTEJINOINUTOB B TIPOTPECCUPOBAHUUN CUCTEMHOI'O
BOCHAJIEHUS ITPU XPOHUYECKHNX OBCTPYKTHUBHBIX 3ABOJIEBAHUAX
JIETKUX HA ®OHE TMIIOMOIOTUPOHUHEMUAHA B IOKUJIOM
N CTAPYECKOM BO3PACTE

JI.JI.Tooopuko

Pestome. B paGote HaBeieHB! JaHHBIE 00 HHTEHCHBHOCTH IIPOLECOB alloNTO3a M MPOIH(epaTHBHON aKTHBHOCTH SITHTEIH-
OLIMTOB ITyTEM MPOBEICHHS MMYHOLUTOXHMHIIECKOTO HCCIICOBAHMS TIPU XPOHUYECKHX OOCTPYKTHBHHX 3a00IEBAaHUSX JIETKHX
B 3aBUCHMOCTH OT (DYHKIIMOHAJIBHOTO COCTOSTHHS IMUTOBHUIHOM >KeJIe3bl X COASpPKaHMsI KOPTH30J1a y OOJBHBIX CTapIIHMX BO3pac-
THBIX TPYH ¥ X POJIb B (GOPMHUPOBAHUHI CHCTEMHBIX IPOSIBICHHI I MEXaHU3MaxX IPOTrPECCHPOBAHIS 3a00JICBaHUSL.

KnroueBrble c1oBa: XpoHHUeCKHe OOCTPYKTUBHBIE 3a00I€BaHNS JIETKHX, allOITO3, SIUTEIHOLNT.

POJIb AITONTO3Y ENITEJIOHNUTIB Y NPOI'PECYBAHHI CUCTEMHOI'O
3ANTAJIEHHSA ITPU XPOHIYHUX OBCTPYKTUBHUX 3AXBOPIOBAHHAX
JIETEHB HA TJII TTNOHOAOTUPOHIHEMII Y
JITHbOMY TA CTAPEYOMY BIII

JIL./I.Tooopixo

Pe3iome. Y poGoTi HaBeeHI JaHi MO0 IHTEHCHBHOCTI MPOIECIB alIONTO3Y Ta MPOoJTiepaTUBHOI aKTHBHOCTI €IiTENi0-
LUTIB, IUIIXOM MPOBEAEHHS IMyHOIUTOXIMIYHOTO JOCHIIKEHHS IPH XPOHIYHUX OOCTPYKTHBHHUX 3aXBOPIOBAaHHSIX JICTCHb
3aJIeXKHO BiJ (QyHKIIIOHAIEHOTO CTAHy IIUTOIONIOHOI 303K Ta PiBHS KOPTU30JIy Y XBOPHX CTapIINX BiKOBHX IPYI Ta iX
ponb y GpopMyBaHHI CHCTEMHUX IPOSIBIB Ta MEXaHi3MaX IPOrpecyBaHHs 3aXBOPIOBAHHSI.

KurouoBi ciioBa: XpoHiuHI 00CTpYKTHBHI 3aXBOPIOBAHHS JIET€Hb, AllOIITO3, CITITEIIOHNT.

ByKoBHHCHKHI fepkaBHUI MeanuHul yHiBepcuteT (YepHiBiii)

Penenzent — mpod. O.1.Bonomun Buk. Med. Herald. —2009. — Vol. 13, Ne 3. — P.93-96

Hapi#imna go penakmii 6.05.2009 poxy

© L.D.Todoriko, 2009

-

HayxkoBo-npakTnyna koHdepeHuist

“Hogi miaxoam 10 1iarHOCTUKH, JIKyBaHHS,
¢diziorepamii Ta peadimiTamii
3aXBOPIOBAHb BHYTPIlIHIX OpraHis”

22-23 :xoBTHH 2009 poky
M. TepHonijib

Anpeca OprKOMITETY:
TepHOMTLECHKHNA IepKaBHIN MEIUYHUHN YHIBEPCUTET
iM. S.I.I'opGaueBcrkoro MO3 Ykpaiau
Maiigan Bomi, 1
M. Teprominb, 46001
ten. (0352) 52-66-97

96





