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Thymic epithelial cells (ECs) play a key role in the procasszs of T-lympho-
cyte proliferation and differentiation as well as in selection of various lymoho-
cyte clones (6, 12, 18, 23, 24). Thess are rather comnlex avl defiqitely uncla-
rified processes realized by direct receplor-mediated intercettular interactions
and by production of locallv and distantly acting biologically active substan-
ces, the so-called thymic factors synthesized in ECs. There are numerous it-
vestigations by many authors of EC morphological heterogenzity concerning
various svstematic classes of vertebrata and man. As a result, more than 20 mor-
phological types of ECs have been described (1, 2, 4, 5, 7, 9—19, 22, 23, 25, 26).
These investigations are uncquivalent in volume and data obtained arc hardly
comparable mainlv because of terminological discrepancies.

The purpose of the present work is to study comparatively the forms of EG
structural organization and the cellular composition of thymic epithelial reti-
culum with representatives of various vertebrata classes chiefly with a view
fo clarify the more essential phylogenetic differences in the representation of
EC morphological types and their involvement in formation of cellular complex-
es together with other thymic cells.

Material and methods

Thymi from nine biological species representatives ol various systematic
classes of Chordata type were studied. The following species were examined:
class Osteichthyes (Mugil auratus), class Amphibia (Rana ridibunda), class
Reptilia (Coluber jugulrris, Vipera ammonites), class Aves (Columba livia),
class Mammalia (Vesgertilio pipistrelus, Mus musculus (Swiss, DBA/2), Lepus
europeus, Homo sapiens). Standard electron microscopic (15) and immunohi-
stochemical technique using two kinds of monoclonal antikeratin antibodies
(BH11 and 'BC3) as well as anticytokeratin polyclonal antiserum and ABC kit
according to the methods of Hsu (1981) and Takacs et al. (1987) was applied
in our study.

Results and discussion
EC kind predominates among non-lymphoid thymic cells in all the biolo-

gical species studied. Most ECs form a supporting meshwork for lymphoid cells,
the so-called epithelial reticular cells. The rest insignificant part’ of ECs'is
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presented by structural elements of thymic components of epithelial nature —
Hassal’s corpuscles and intercellular cavities. ECs of these species studied pos-
sess some common and constant morphological signs—desmosomes, intermediate
filaments, contact with a basement membrane when subseptal and subcapsular

Fig."1. -a, b. Parts of cortical epithelial cells (ECs), tvpe 1.
Fig. 1-a. Mammalian thyvmus. Magn x 20000.
Fig. 1-b. Osseus lish thymus. Magn. x 40000,

ECs are concerned. At the same time, they are characterized by certain ultra-
structural peculiarities related to differences of the relative share and ultrastrue-
ture of cell organelles. They enable to dfstinguish four main morphological
EC types:

Type-1 («classical») EC. Most cortical and some medullary ECs in the thy-
mus of these species studied belong to this type. Bundles of in‘ermerliate fila-
ments and desmosomes present their typical ultrastructural featurs (fiz. I-1,
b). In lower-class vertebrata (fishes, amphibia) thymi d:smosom1l conta: s bet-
ween ECs, type-1 are relatively numerous. The presenc: of membraie-limited
vacuoles with electron-dense floculated content is a constant featurc of the same
EC type in thymi of birds and mammals.

Type-2 («granular») EC. They can be found in thymic medulla of all the
species studied. They contain secretory granules. Granular diameter varies bet-
ween 200 and 300 nm in different systematic groups. Granular halo and limiting
membrane as well as electron density of granular core is diferent, ton. Protein-
synthesizing apparatus of ECs, type-2 is very well-developed in all cases.

Type-3 («ciliary» and «microvillous»). EC. Commonly, they participate at
epithelial cavity formation and possess cilia and/or microvilli. They are charac-
teristic of thymi of amphibia, reptilia, aves, and mammalia. EC, type-2 cyto-
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~ plasmic organelles are polarized and have morphological signs of syathetic aec-

- tivity. . ]

! Type-4 («vacuolar») EC. They are typical of avian and mim nalian thymic

- medulla. Rough endoplasmic reticulum and Golgi apparatus both are well-

~ developed. Relativelv numerous Golgi vacuoles polarize often ECs, type-4 and
lend them a labyrinth-like shape.

Fig. 2. Immunorcactive keratin-positive ECs. type ), with
network-like localization in the thvmic cortex. Reptilian
thymis. Microphoto 10 x 100.

The afore-described m-rphologfcal EC types are involved to a different
extent in the formation of complexes (associations) with other thymus cell kind.s
Usually, ECs, type-1, are singly scattered. The immunohistochemical labelling
of their tonofil2ment-bound keratin antigens by polyclonal anticytokeratin
antiserum enables their visualization in the form of keratin-positive ECs form-
ing an epithelial network of different density in thymic cortex and medulla
(fig. 2). The participation at the formation of lympho-epithelial complexes to-
gether with lymphoid cells is characteristic of the same morphological EC type.
For instance, in the outer part of thymus cortex and mosl often subcapsularly
in DBA/2 mouse thymus complexes of BH11-positive, ECs, type-1 and lymphoid
cells differing in size and shape can be established (fig. 3). ECs, type-2 parti-
cipate frequently at formation of myo-epithelial complexes together with myoid
cells \;'hich are typical of reptilian thymic medulla when our material is con-
cerned.

Data presented and purposeful systematization of literature data avai-
lable indicate that ECs arc a constant” component of thymocyte microenviron-
ment in all vertebrata classes and in man. They possess certain common and
stable morphological signs determining their epithelial nature and disting 1ishing
them from the rest cells of thymic reticulum.

The epithelial component of thymic reticulum is arranged according to
a common principle in the thymus of any vertebrata that could be considered a
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morphological precondition for community in the functional activity of thymus
epithelium. For example, EC, type-1 supporting function concerning lympheid.
cells proves to be universal for thymus of any systematic groups studied. ECs
with morphological signs of synthetic activify can be observed in thymus. of
all the species studied, too. In this sense, our results obtained are in concordaiice

Fig. 3. BHII keratin-positive ECs forming a lvmpho-epithelint complex fogether \xi‘Hi ;lsylet,.'
nonegative lymph cells in the subcapsular region of mouse hymus, Microphoto 10 x 100,

with literature data that ECs are a secretory system of the thymus (12, 16). Be-
sides, in direction from lower-class to higher-class vectebrata morphological
preconditions Tor perfecting of the mechanism of thymic fa:tor s:cretion can be
observed in the thymus. Elements of protein-synthesizins assaratas ar: this
engaged to a different extent, too. ) ’

On the other hand, data obtained argue for phylogenetic dificrences in the
representation of morphological EC types and their ultrastructure. On this ba-
sis, an attempt is made to differentiate four cardinal morphological EC types
probably specialized to perform various funcfions: a supporting one, a s *nthetic
one, and a structure-forming one. In direction from lower-class to higher-class
vertebrata morphological variety of EC types increases. As a rule, thymus me-
dulla is richer in morphological EC types than thymus cortex does. Morpholo-
gical EC types are differently represented in various systematic groups of ver-
tebrata probably because of heterogenous origin of thymic rudiment in diife-
rent biological species, of some regional and ontogenetic peculiarities as well
as of ihe influene of diverse ecological, stress and other factors (3, 12, 13, 16,
26). These phylogenetic differences in EC morphological heterogeneity are most
probably a precondition for phylogenetic ones in thymic epithelium function
with lower-class and higher-class vertebrata. i _

ECs are heterogenous concerning their  involvement in formation of asso-
ciations with other thymus cells, too. There are differences within one and jhn
same biologieal species: Subcapsular and subseptal ECs, type-l, take part i
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lympho-epithelial complex formation. These complexes present one of the most
essential stages of the process of intrathymic T<lymphocyte differentiation
(6,24). Some differences il a phylogenetical aspect are also found out: lympho-
epithelial complexes are observed in the thymus of birds and some mammals
(6, 12, 24) but m jo-epithelial ones — in the thymus of amphibia, reptilia and
in myasthenic haiman thymus (12, 20). These literature data and our own ob-
servations allow us to assime that in ascending systematic order the tendency
towards EC invsolv:ment into formation of complexes with other cells increases. »

The results presented about the phylogenetic peculiarities of EC morpholo-
gi-al heterogeneity correlate well with literature data about differences of the
chemical composition and of the number of thymic factors isolated from thymi
ol various vertebrata (3, 11, 12, 16, 25). They are the reasons to suppose that
processes of intrathymic T-lymphoceyte proliferation and difierentiation are
morphologically assured in various systematic groups of organisms by means
of morphologically heterogenous ECs involved to a different extent and by a
different mechanism of action in these processes.
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¢ YHKILHOHAJIbHAA MOP®OJIOTUSI 3MHUTENUAJIbHbIX KJETOK BHJI0YKOBOH
HKLEJE3bI

L. Mapunosa
PE3IOME

C mnomolLblo 3JIEKTPOHHOMHKPOCKOMUYECKOH H HMMYHOTHCTOXHMMUECKOH —TeXHHMKH OPO-
BEJIEHO HCCJIeJOBaHHe HA MaTtepHaJie BHJIOUKOBOIT JKeJe3bl MpeicTaBHTeNdell Pa3JHYHLIX CHCTeMa-
THUECKHX TPYNMN NO3BOHOYHBIX KuBOTHBIX (Pisces, Amphibia, Reptilia, Aves, Mammalia).

Bbutn necnenoBanbl (popMbl CTPYKTYPHONR OPTAHU3AMHN THMYCHAIX SMNHTEANA TbHBIX  KJSTOK,
a4 TaKXKe KJETOYHBI COCTAB THMYCHOILO 3MUTENHAJIBHOIO  PeTHKYJYMA.

Onucano HeckosibKo 6odiee CVIECTBOHHBLIX GHIOreHeTHYeCKH N Pa3Jiniyuuil MPeACTaBHTCIbCTBA
MOPQOJIOTHYECKH X THIIOB 3MHUTENHAJbHBIX KJCTOK, a TaKKe HX YJAb(PACTPYKTYPA 1 ydacTie B
06pPa30BAHHH JIMMDO-IMUTEJHAIBLHEIX M MIO-3MHTENHATBHBIX KOMIJICKCOS EIIOUKOBOf JKCXNe3bl.



