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YJIbBTPAMIKPOCKOIIIYHE JOCJIIAKEHHA
THUMYCA BUINX IIYPIB
B YMOBAX EKCIIEPUMEHTAJIBHOT
IMYHOCTUM VJIAIIT

B pobori BuBYEHI OCOONHBOCTI YIBTPAaMiKPOCKOMIYHOI OyIOBH
TUMyca OUIMX IIypiB-CaMIiB pPENpOLYKTUBHOIO Iepiomy B yMOBax
eKCIEPHMEHTAIBHOI IMyHOCTHMYJIALii. BcraHoBimeHo, mio mis TuMyca
IIypiB XapaKkTepHa BUCOKA CTYIiHb PEAKTHBHOCTI y BiANOBiIb HAa BBEICHHS

iMyHOMOIysATOpa  iMyHOdaHa, [0 BHUABISAETHCS B HOCHIJICHHI
nmiMponUTONOe3y  BHACHIIOK  30UIBIICHHS  MITOTHYHOI  AKTUBHOCTI
THMOLWTIB MiAKANCYIIPHOI Ta KOPTHKAJIBHOI 30H THMIYHHX YacTOYOK;
npomidepartii Ta i IBHILCHHI (yHKLIOHATBHOT AKTHBHOCTI

CMITETIOPETUKYIIOLHTIB; 3POCTaHHI (paroluTapHoi AKTUBHOCTI THMYCA.
Haitinbmm BupaskeHi 3MiHH yIBTPAaCTPyKTYPH THMYCa CIIOCTEpIraloThes Ha
7 no0y crnoctepexenHs. [lifBuIIeHa peaKTHBHICTb THMYyca 30epiraeTbes
npotsiroM 30-TH Ai6 Micsis BBEACHHS IMYHOCTHMYJISITOPA.

Kuouosi cJI0Ba: ypH, THMYC, eKCIIEPHMEHTAIbHA
IMYHOCTUMYJIALIIS.

Po6oma ¢ ¢ppaemenmom HIIP «Ocobausocmi 6ydosu opeanie
IMYHHOI ~ ma  eHOOKpUHHOT — cucmem  npu  IMYHOCMUMYIAyii — ma
imynocynpecii», oepoicagnutl peccmpayitnuii nomep 0112U000096

IMyHHa cucTema, SK OJHA 3 LCHTPAIBHHX CHUCTEM
perymsamii ToMeocTady, Oepe ydacTh NPaKTHYHO Yy BCIX
(hi31070TIYHMX 1 MATOJIOTIYHUX TpoIecax - eMOpioTreHesi i
ricToreHesi, pereHepailii TKaHWH 1 3aMajeHHi, 3aXUCTi BiJ
iHpekmii Ta enmiMiHalii MyXJIWHHUX KIITHH, Mpolecax
amontos3a i T. 1. [1,12].

B ocranHI poKk# B yChOMY CBiTi MEIHMIIMHA CTHKAETHCS
3 HACJIJJKAMH aKTHBHOTO BTOPTHCHHS JIFOJUHHU B IPUPOIHI
nporecu. IloripiieHHss eKOJIIOTiYHOI cHuTyalii B 0aratbox
KpaiHax CBITY, B TOMYy 4YHCJIl B psii perioHiB Ykpainw,
BIUIMBA€ HA OPTaHI3M JIIOJUHHU 1, B MEPIIy Yepry, Ha Horo
iMmynny cucremy [2,8,10].

[Momryk 3aXxWCHUX MEXaHI3MIB IS TOBHOIIHHOL
poOOTH OpraHiB IMyHHOI CHCTEMH € OJHHUM 3 BaXKJIIMBHX
3aBJaHb CydYacHOI MEIWIMHU. IMyHOTpOIHI mpenapaTu
3HAXONATh IMUPOKE 3aCTOCYBaHHS y TPOQITaKTHIN Ta
JiKyBaHHI 0e€31i4i 3aXBOPIOBaHb. TIEPBUHHUX 1 BTOPUHHHX
iMyHOIEIUUTHAX  CTaHIiB, 1H(QEKUIWHUX, aJepPrivuHuX,
ayTOIMYHHHMX, OHKOJIOT'IYHMX 3aXBOpIOBaHb 1 0ararbox
inmux [9,13].

AKTyanbHUM € BHBYEHHS ocoOnuBocTel OynoBu
OpraHiB iMyHHOI CHCTEMH B YMOBaxX 3MiHU IMYHOJIOTI4HOTO
crarycy. ToMy oOIHMM 3 HaHOUIBII TEPCIEKTHBHHUX
HaIpsIMKiB y BUPIIIEHH] TIPOOIeMU 30€peKEeHHsI TOMEOCTa3y
€ JIOCNDKEHHS OpraHiB IMyHHOI CHCTEMH TIpH i
iMyHOTpOMHMX npenaparis [11,14].

Cepen nikapchbkux 3aco0iB 0cOONMHMBE MicClle 3aiiMarOTh
imyHomonyisitopu [4]. ImyHO(MaH - 1e reKkcamnenTn, KU
OyB OTpMMaHHH IUIAXOM XiMiYHOT Moaudikanii CTpyKTypH
AKTHBHOTO IIEHTPY THMOIOCTHHY [5].

HesBakaroun Ha Te, mo OymoBa oOpraHiB iMyHHOI
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ULTRAMICROSCOPIC RESEARCH OF
WHITE RATS’ THYMUS
AT EXPERIMENTAL
IMMUNOSTIMULATION

The features of ultramicroscopic structure of the thymus of
white male rats of reproductive age at experimental immune
stimulation are studied. It was established that the thymus of rats is
characterized by a high degree of reactivity in response to the
introduction of immunomodulator imunofan, which is manifested
in increasing of lymphocytopoiesis due to increased mitotic
activity of thymocytes of subcapsular and cortical regions of
thymic lobules; proliferation and increased functional activity of
epithelioreticular cells; increase of phagocytic activity of the
thymus. The most pronounced changes in the ultrastructure of the
thymus observed at 7 dagfter drug administration. The increased
reactivity of the thymus is maintained for 30 days of observation.

Key words: rats, thymus, experimental
immunostimulation.

The study is the fragment of the SIR «Peculiarities of the of the
immune and endocrine systems structure at immunostimulation and
immunosuppression», number of state registration 0112U000096.

The immune system as one of the central
regulative system of homeostasis is involved in
almost all physiological and pathological processes -
embryogenesis and histogenesis, tissue regeneration
and inflammation, protection against infection and
elimination of tumor cells, the process of apoptosis,
etc. [1,12].

In the last years worldwide medicine is faced
with the consequences of active human intrusion into
natural processes. Environmental degradation in
many countries, including in some regions of
Ukraine, affects the human organism and, above all,
the immune system [2,8,10].

Search of the protective mechanisms for the
valuable work of the immune system is one of the
important  problems of modern medicine.
Immunotropic drugs are widely used in the
prevention and treatment of many diseases: primary
and secondary immunodeficiency, infectious,
allergic, autoimmune, cancer and many others [9,13].

Important is the study of the structural features
of the organs of immune system in a changing
immune status. Therefore, one of the most promising
directions in solving the problem of maintaining
homeostasis is the study of the immune system at
action immunotropic drugs [11,14].

The immunomodulators have a special place
among the drugs [4]. Imunofan is a hexapeptide,
which was obtained by chemical modification of the
structure of the active site of thymopoietin [5].

Although the structure of the organs of immune
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CUCTEeMHM TpU [Hii Pi3HUX IMYHOTPONHHMX TIperaparinB
BHBYEHAa  JOCHTH  IIOBHO [3,6,7,15], mami mpo
cyOMiKpocKoTiuHy OymoBy THUMyca OUTHX TIypiB TpH
eKCIIEPUMEHTANbHIA ~ IMYHOCTUMYJIAIIT B JOCTYIHIH
JiTepaTypi MpeCTaBICHI HEJOCTATHRO.

Metoro poGoTu Oylio BHBYCHHS OCOOIHMBOCTEU
yIBTPaMIKPOCKOIIIYHOI  OyZ0BM THUMyca OUIMX IIypiB
PEIPOIYKTHBHOTO TEPioy B YMOBaX CKCIIEPUMEHTAIBHOL
IMYHOCTHMYJIALI.

Marepian Ta mMeroaum mociimkeHHs. [loCiiKCHHS
BHKOHAHO B cepTh(dikoBaHiil ricTomorigHoi sadoparopii /13
«JIyraHcekuii AepKaBHUH METUYHHUN YHIBepcuUTeT». B
eKCIIEpUMEHTI Oy BHKOPHUCTaHI OiJli Oe3mOoponHi IIypu-
caMmIli, OpraHM IMYHHOI CHCTEeMH SKHX 3a OyIOBOIO
MIPUHIIAIIOBO HE BIIPI3HSAIOTHCSA BiJl aHAJOTIYHUX OPTaHiB
MOAUHU. MarepiasioM i1 JOCHIIPKEHHS — IOCITY KN
TBApPHHU PEMPOJYKTUBHOTO TEPIOLy 3 BHXIJTHOK MAacoko
130-150 r, orpumani 3 BiBapilo 11a0OPaTOPHUX TBAPHH.
YTpuMaHHg 1 MaHInmyJsimii Haj TBapHMHAMM TPOBOIMIIN 3
JOTPUMAaHHSIM HOPM HAIIOHAJIBPHOIO Ta MIXKHAPOIHOTO
3aKOHOJIABCTBA y BiJIOBITHOCTI 3 IOJIOKCHHAM <«3arajibHi
€TUYHI TPUHIUIN EeKCIEpUMeHTiB Ha TBapuHax» (Kwuis,
2001), BuMor <«E€BpONMEHCHKOI KOHBEHII IIPO 3aXUCT
XpeOeTHUX  TBapuH, 110  BHKOPUCTOBYIOTBCS IS
eKCIIEPUMEHTATbHUX ~ Ta  IHIOIMX  HAyKOBHX  IIUJIEH»
(CrpacOypr, 1986)i npunnunamu I'enbciHcbKOT AeKaaparii
Opo TyMaHHe CTaBJCHHs 10 TBapuH. JloTpUMaHHS
OCHOBHHUX 0i0€THYHUX HOPM TIPH MPOBEACHHI JTOCITIIDKEHHS
MiATBEPIKCHI BHUCHOBKOM Komitety 3 Oioetuku /[I3
«JIyraHcbKMH ~ JEepKaBHMH  MEIUYHMH  YHIBEPCHUTET»
(Bumucka 3 mporokony Ne 5 Bix 05.09.201%.).

[lignocnigauM  TBapuHAM  BBOOWIM  iMyHO(MaH 3a
cxemoro: Ha 1, 3, 5, 7, 9100y B mo3i 0,7 Mkr/kr Macu Tina
TBaprHU. KOHTposeM cityxuimu nypH, 1mo otpumysaima 0,9%
PO3YHMH HATPIIO XJIOPUIY B €KBIBaJEHTHHUX 00 emax. TBapuH
BHBOJMIIH 3 eKcriepuMenTy depe3 1, 71 30 mib micist BBeaeHHS
npenapary. Marepiam sl €IeKTPOHHOMIKPOCKOITITHOTO
JIOCITI/PKEHHST 00pOOIISIN 32 3araIbHONIPUIAHITOI0 METOIUKOIO.
3pi3n  BUTOTOBISUIM HA yibTpamikpotomi YMTII - 4
Cymcpkoro BO «Enexrpon», BuBuUaiM i ¢ororpadysain mif
€JIEKTPOHHHUM Mikpockoriom EM-125.

PesysnbTaT nociaigskeHHs: Ta ix odrosopenHs. Ilpu
CJIEKTPOHHOMIKPOCKOIIIYHOMY JIOCITIJKCHHI 3aJIe)KHO BiJ|
CHIBBIJHOIICHHS  NAapeHXIMaTO3HMX 1  CTPOMaJIbHUX
KOMIIOHCHTIB B YaCTOYI[i THMYCa MOKHA BUJIIJIUTH JCKUIbKA
30H. 3OBHIIIHS IMiIKANCYJsIpHA 30HA MPEACTaBIeHa CiTKOIO
eMITeMOPETUKYIIONNTIB, B KOMIpKax sKOi pO3TamoBaHi
NiMpOITHI KIITHHHU, TPEICTABICHI B OCHOBHOMY BEITUKUMU
nimgorTamMu Ta JiMpobdIacTamMu, a TaKoXK HEUUCICHHUMHU
Makpodaramu.

Ha mincraBi nmpoBeneHOro aHami3y yJIbTpacTpyKTypH
CMiTEeJIIOPETUKYIIOMTIB MIAKAIICYISIPHOI 30HU BUAIISETHCS
JIBA OCHOBHHUX THITU KJITHH. [0 Mepmioro TUMy BiTHOCATHCS
KJIITUHH BUTATHYTOI ab0 TpUKyTHOI (hopmH, o (GOopMyIOTh
OesnepepBHUI IMap MiJ KalCyJIOK YacTOYKH THMYyca 1
HaBKOJIO CymuH. KUITHHH MICTATh OBaJBHI sjpa, MIO
YTBOPIOIOTh HE3HAuHi iHBariHaiii. J{ms HUX XxapakTtepHa
MapTiHallis]s XpOMAaTHHY Ta HasSBHICTh BEJHMKOTO SAEpIsl. Y
UTOIIa3MI BU3HAYAEThCA JOOpe pO3BHHEHA TpaHyJsIpHA
eHJI0TIa3MaTHYHa CiTKa, MOMipHA KUIBKICTh 3B'sA3aHUX 1
BUTLHUX pHOOCOM, HEBEIMKI Ty4YKd TOHO(DITAMEHTIB,
MITOXOHPIT 1 iHOUMTO3HI myxupii (puc.l).

system at the action of various immunotropic drugs
was studied quite fully [3,6,7,15], data about the
submicroscopic structure of the rats’ thymus at the
experimental immunostimulation in the available
literature are insufficient.

Theresearch purposewas to study the features
of ultramicroscopic structure of the rats’ thymus of

reproductive period at experimental
immunostimulation.
Materials and methods. Research was

conducted on white mature rats-males with initial
body weight 130-150 grammes in a certified
histological laboratory in State establishment
«Lugansk State Medical University». White rats were
used in the experiment because the structure of their
organs of the immune system is not fundamentally
different from those of humans.

Keeping and manipulation of animals were
carried out in compliance with national and
international legislation in accordance with the
provisions of the «General ethical principles of
animal experiments» (Kiev, 2001), requirements of
the «European Convention for the Protection of
Vertebrate Animals used for experimental and other
scientific purposes» (Strasbourg, 1986) and the
principles of the Helsinki Declaration on humane
attitude to animals.

Observance of the main bioethical norms
during theconducting of research was confirmed by
the conclusion of the Committee on Bioethics of
Lugansk State Medical University (abstract from
protocolNe 5 from September, 5, 2013).

Imunofan was injected on 1, 3, 5, 7, 9 days of
experiment in a dosage 0,7 mg/kg of body weight of
animal. Control animals received 0,9% soluble
sodium chloride. The thymus samples were taken on
15t 7" and 3¢' day after treatment. Material for
electron microscopy studies were processed by
generally accepted methods. Sections were made at
ultramicrotome, studied and photographed under an
electron microscope EM-125.

Results of the research and discussioin the
electron microscopic research, depending on the on
correlation of parenchymal and stromal components,
the thymic lobule can be divided into several zones.
The outer subcapsular zone consists of a reticulum of
epithelioreticular cells, in which the lymphoid cells
are mostly large lymphocytes and lymphoblasts, and
few macrophages.

On the basis of the conducted analysis of the
ultrastructure of the epithelioreticular cells of the
subcapsular zone two main types of cells are
recognized. The cells type | are elongated or
triangular in shape, forming a continuous layer
beneath the capsule of the thymus lobes and around
the vessels. The cells contain oval nuclei, forming
small invaginations. The cells are characterized by
the margination of chromatin and presence of large
nucleoli. Cytoplasm contains well developed rough
endoplasmic reticulum, a moderate amount of bound
and free ribosomes, small bundles of tonofilaments,
mitochondria and pinocytotic vesicles (fig. 1).
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EmiTemiopeTHKYIOIHTH, IO BiTHOCSATECS 1O OPYTOro
THUITY, MAlOTh BEJHKI PO3MIipH, HEMPABWIBEHY (OpPMY, MICTATH
okpyrm simpa 3 1-2 smepusMd 1 MaJOKOH/IGHCOBAHHM
XPOMAaTUHOM. Y  LHUTOIUIa3Mi BHU3HAYAIOTHCS  IMCTEPHU
E€HIOIIA3MAaTHYHOI CITKH, KOMIUIEKC I OJbIKi, HEUYHUCIICHHI
TOHO(IIAMEHTH,  ENEKTPOHHOIIUIbHI  TpaHyiu. [loniGHi
KJIITMHHM KOHTaKTYIOTh 3 KUJIbKOMa JiM(OLUTaMH, YTBOPIOIOUH
CBO€Epi/HI KOMHH_(GKCI/IE(EC. 2).

i

Puc. 1. IlizkamcymsipHa 30Ha YacTOYKH THMyca  IIypa
PETPOAYKTHBHOrO Tepioay KOHTpobHOI rpymu. 30. x8000.

Fig. 1. Subcapsular zone of thymic lobule of mature rat of the

control group. Magnification x8000.

KopTtukambsna 30HA CKJIAJIA€ThCS 3 CITKU
eIITENTIOPETHKYIOLUTIB, BIIPOCTKH SKHX 3’ e1HaHi
JIECMOCOMaMH. 3a JIOIIOMOTOI0 €JIEKTPOHHO-MIKPOCKOIIIYHOTO
METOJly BHSIBIISIFOTHCSI CBITJI CMITETIOPETHKYJIONMTH, SKi 3a
CBOEI0 CTPYKTYpPOIO CXOXI 3 KIITHHAMH JpPYroro THITY
TIKAICYISIPHOI 30HM, a TaKOXK TEMHI KINTHHH, IO MalOTh
BepeTeHONOAIOHY (hOpMy, 3 JOBTUMH BiAPOCTKAMH, OBAJILHIAM
SIIPOM, OTOYEHHM IUTOILIA3MOI0, 0araToro TOHO(DiTaMeHTaMH
Ta MiToXOHApisMU. KpiM TOTO, 3yCcTpivaroThCcsa TEMHI KIITHHH 3
SIIPOM TPUKYTHOI (hOPMH, BaKyOITi30BaHOIO IUTOILIA3MOIO, III0
1HOZ1 MICTUTB JIIIAHI BKIIOYEHHS.

TuMoOIMTH MiAKANCYISIPHOI Ta KOPTUKAIBHOI 30H
XapakTepU3ylThCsl  [IUIBHAM  PO3TAIyBaHHSIM,  MAalOTh
OKpyriy abo Jemo BUTAHYTY (OpMy, DJIagKy 3OBHILIHIO
MOBEPXHIO, BHUCOKE SICPHO-IIMTOILIA3MATUYHE BITHOIICHHS.
Slnpa KITHH PO3MIMICHI EKCIEHTPUYHO, KOHICHCOBAHUIMA
XPOMAaTHH YTBOPIOE BEJHKI TPYNOYKH SIK B TepH(pEpUIHHX
BiJUIIaX KapioruiasMH, Tak i B IeHTpi sapa. Yacto B sapi
BHU3HAYAEThCA sAEpIe. Y E€IeKTPOHHOIPO30Pid IMTOIIIA3Mi
BISIBILIIOTBCS. ~ pHOOCOMHM 1 TIONICOMHM, — arpaHysspHa
SHJIOTIa3MaTHYHA CiTKa, sSKa TpeICTaBieHa IMCTEPHAMH 1
KaHATBIIMA, MITOXOHJIIi, 10 MICTATH €IEKTPOHHOITUTLHHI
Marpukc. lluroruiasma THMOLMTIB Mae€ pi3HY EICKTPOHHY
IIUIBHICTB, HA MiKpO(oTOrpadisx BOHH BHIVISIAIOTH SIK TEMHI
Ta CBITJII KIIITHHU.

Haii6inpma KIJIBKICTh ManoaugepeHIiioBaHuX
eneMeHTiB (Bemukux niMbouutie Ta nimdobuactis), ms
SIKHX ~ XapaKTepHa BHCOKa  MITOTHYHA  aKTHBHICTD,
JIOKAJI3y€eThCS B MiAKATICYISIPpHINA 30Hi. Lle BemwKi KiIiTHHH,
SIKI PO3TAIIOBYIOTHCA B JAEKIIBKA IApiB, MAlOTh LTMPOKHHA
000I0K IIATOIIIA3MH, B SIKIA 3HaXOIUTHECS BEIHKA KIIBKICTD
MITOXOH/IPIH.

KpiMm ToOro, B migKancyispHiii 30HI MICTATBCS
HEYHCIICHHI Makpodard. Y iX HOUTOIUIa3Mi BU3HAYAETHCS
BEJIMKA KUIbKICTh MEPBUHHUX Ta BTOPUHHHUX JIi30COM, a
TaKoX (arocom, KUIbKICTb SIKUX Y PI3HUX KJIITHHAX Bapiloe.

KoptukanpHa 30Ha  TpeJACTaBICHA  JCKiJIbKOMaA
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Epithelioreticular cells which are belonged to
the type Il, are large, irregular in shape, contain
rounded nuclei with 1-2 nucleoli and weakly
condensed chromatin. Cytoplasm contains the
cisterns of endoplasmic reticulum, Golgi complex, a
few tonofilaments, electron dense granules. These
cells are in contact with a few lymphocytes, forming
peculiar complexes (fig. 2).

&

PEIPOAYKTHBHOrO Mepiofy KOHTpobHOI rpymu. 306. x8000.
Fig. 2. Subcapsular zone of thymic lobule of mature rat of
the control group. Magnification x8000.

Cortical zone consists of framework of the
epithelioreticular  cells, which processes are
connected by desmosomes. Using electron
microscopic method light epithelioreticular cells that
in structure is similar to the cells type Il of
subcapsular zone and dark cells which are spindle-
shaped, with long processes, oval nucleus surrounded
by cytoplasm rich in mitochondria and tonofilaments
are detected. In addition, there are dark cell with a
nucleus triangular in shape, vacuolated cytoplasm,
which sometimes contains lipid inclusions.

The thymocytes of subcapsular and cortical
zones are characterized by a dense location, have
rounded or elongated shape, smooth outer surface,
high nuclear-cytoplasmic ratio. Nuclei of the cells are
placed eccentrically; condensed chromatin forms
large clumps as in the peripheral parts of karyoplasm
and in the center of the nucleus. Often in the nucleus
nucleolus is determined. Ribosomes and polysomes,
smooth endoplasmic reticulum that is represented by
cisterns and tubules, mitochondria containing
electron dense matrix are found in electron
transparent cytoplasm. The cytoplasm of thymocytes
has a different electron density, at micrographs they
appear as dark and light cells.

Most  undifferentiated  elements  (large
lymphocytes and lymphoblasts) that are characterized
by high mitotic activity, located in subcapsular zone.
These are large cells that are arranged in several
layers, with a broad rim of cytoplasm, which contains
a large number of mitochondria.

In addition, a few macrophages are located in
subcapsular zone. A large number of primary and
secondary lysosomes and phagosomes, whose
number varies in different cells, are determined in
their cytoplasm.

Cortical zone consists of several layers of
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mapaMH CepelHiX i MamuxX JiM(OIUTIB, AKI TaKOX YacTo
3HAXOMATHCS B TIPoIieci MiToTHaHOTO MOiny (puc. 3).

VY miit 30Hi, 0COOINBO B 00JIACTI KOPTUKO-MEAYIAPHOT
MEXi, BHABIIIETHCA 3HAYHA  KUIBKICTH  Makpodaris,
XapaKTepUCTUKA SKUX BIiJIOBia€ OMHCAHOI BHINE IS
AQHAJIOTIYHUX KJIITHH CyOKamncyJsipHOi 30HU. 3yCTpidaloThes
TaKOX MOOTMHOKI (pibpodaacTy i masmouutu (puc. 4).
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Puc. 3. KopTukanbHa 30Ha 4YacTOUKH

x8000. 306inbienns x8000.
Fig. 3. Cortical zone of thymic lobule of

x8000. Magnification x8000.

MenyspHa 30Ha MPEICTABICHA T'YCTOO CITKOKO BEJHKUX
CIIITeJIIOPETHKYJIOUTIB, SIKI YTBOPIOIOTH TSDKI, (DOJIIKYJIO-
nomiOHI  CTPyKTypu Ta emiTenmianeHi TUbLs. KibKicTh
MiMGOITHUX KIITAH B Lilf 30HI MEHIIE, HDK Y KOPTHKAIBHIH,
BOHH B OCHOBHOMY IIPE/CTaBIJICHI JIIM(OIUTAMH CepeIHbOTO
po3mipy. JlimormTH, SKi MITOTHIHO IUIATHCSA, B IH 30HI
TUMIYHOI YaCTOYKH 3YCTPIHalOThCH piako. MenynmsapHa 30Ha
XapaKTePU3y€eTbCSl  BEIHMKOIO  YHCENBHICTIO  Makpodaris.
IIpoBenene €JIEKTPOHHO-MiKPOCKOTIITHE JIOCITIIKEHHS
MOKa3ajio, IO Ccepell CHiTeNOPETHKYIIONHUTIB IIepeBakaroTh
KIITHHU ~ «TEMHOTO» THUIy 3 sZIpaMH  OBAIBHOI  4H
HETPABIIBHOT (DOPMH, IO MICTATh MOMIPHO KOHJICHCOBAHUIA
XpOMATHH, CKCUCHTPHUYHO pO3TAlllOBaHE szepue. Y CKiIami
[UTOIUIA3MHU 3HAXOJITHCS noope pO3BUHEHA
CHJIOIUTA3MATHUYHA CITKa, pUOOCOMH Ta TIOJIICOMH, MOOIMHOKI
J30COMH, Ty4KH TOHO(DILTAMEHTIB. Y paHHI TepMiH
criocrepexenns (1 n06a) miciist BBeAeHHs iMyHO(DaHa iCTOTHHX
3MiH B YIIBTPACTPYKTYpPi THMYCa HOPIBHSIHO 3 OYyI0BOIO OpraHy
KOHTPOJIbHHUX TBAPHH HE BUSIBJICHO.

Ha 7 noOy micinst BBeeHHST IMyHOTPOITHOTO TIPETiapaTty B
TIIKANCYISPHIA 1 KOPTUKAIBHIN 30HAX 3HAYHO 30UTBIIYETHCS
KUIBKICTh THMOIIUTIB, IO 3HAXOIAThCA B pi3HHX (a3zax
MITOTHYHOTO TOonuTy. Haibimplia KUTBKICTh KIITHH, IO
JISTBCS, BU3HAYAETHCSA B MIIKANCYJspHIA 30HI. [Ipu mpomy
OUTBIIICTH  TUMOLMTIB MAa€ THUIOBY  YJILTPacTPyKTypy:
XPOMATHH PO3TAIIOBAHUI Y BUMIISI TPYIOYOK O Tepudepii
sapa, TOHKHA OOOJOK IMTOILIa3MH MICTHTh PHOOCOMH i
TIOJTICOMH, TIOMIPHY KUTBKICTh MITOXOHIPIH.

Amnaniz CYOMIKpOCKOITITHOT OymoBu
eMITEeTIOPETUKYIIOIHTIB MiIKANCYIAPHOI Ta KOPTHKAIFHOT 30H
BUSIBIISIE OCOOJTMBOCTI, XapaKTepHi IS IMOCHJICHHS TPOIIECIB
npodicepanii i mABUIIEHHS (YHKIIOHAIBHOI aKTUBHOCTI IIHX
itiH.  IIpo 1€  CBIAYMTH JEKOHJEHCALlsl  SIEPHOTO
TeTepOXPOMATUHY Ta JIOKANi3amis sAeplsd OUIl KapioleMHu.
OsHakamu MOCHJICHOTO CHHTE3Y Oika
CIITCTIOPCTUKYIIOUTAMA € TaKOXX 30UIBIICHHS — TUIOIII
[UTOIUIA3MH, 3aHHATOI TPAHYISPHOK CHIOIUIA3MATHYHOIO
CITKOIO, HAsBHICTb KOMIUIEKCY [OJIBJDKI, BENMKOI KiIBKOCTI

Puc. 4. KoprukambHa 30Ha YacCTOYKU
THMyca IIypa KOHTPOJBHOI Ipynu. 30iNbLICHHS THMyca Iypa pPENpOAYKTHBHOIO MEpiomy .

Fig. 4. Cortical zone of thymic lobule
mature rat of the control group. Magnificationof mature rat of

medium and small lymphocytes, which are often in
the process of mitotic division (fig. 3).

In this zone, especially in the cortico-medullary
border, there is a large number of macrophages,
which characteristic is the same as analogical cells of
subcapsular zone. There are also isolated fibroblasts
and plasma cells (fig. 4).

A

5. KOpTI/IKaJ'IBHa 30Ha 4YaCTO4YKHU
THMyCa IIypa PEeNpOAyKTHBHOIO Imepiomy Ha 7
100y micist BBegeHHs imyHO(aHa. 36. x8000.
Fig. 5. Cortical zone of thymic lobule of
control group.mature rat in 7 days after imunofan
administration. Magnification x8000.

Medullary zone consists of a dense framework
of large epithelioreticular cells that form cords,
clumps and thymic corpuscles. Number of lymphoid
cells in this zone is less than in cortical, cells are
mostly medium-sized lymphocytes. Mitotically
dividing Lymphocytes in this zone of thymic lobule
are rare. Medullary zone is characterized by a large
number of macrophages. Electron microscopic
research showed that among epithelioreticular cells
the cells of «dark» type with nuclei of oval or
irregular shape containing moderately condensed
chromatin, eccentrically located nucleolus
predominate. The cytoplasm contains well developed
endoplasmic reticulum, ribosomes and polysomes,
isolated lysosomes, bundles of tonofilaments.In the
early period of observation (1 day) after imunofan
administration significant changes in the thymus
ultrastructure compared with the structure of organ of
control animals were not identified.

On the 7th day after drug administration in
subcapsular and cortical zones the number of
thymocytes that are in different phases of mitotic
division significantly increases. The largest number of
dividing cells is determined in subcapsular zone. The
majority of thymocytes have typical ultrastructure:
chromatin is located as clumps on the periphery of the
nucleus; a thin rim of cytoplasm contains ribosomes and
polysomes, a moderate number of mitochondria.

Analysis of the submicroscopic structure of
epithelioreticular cells in subcapsular and cortical
zones reveals features specific to the increase of cell
proliferation and functional activity of these cells.
This is confirmed by heterochromatin decondensation
and nuclear localization of nucleoli at karyolemma.
Signs  of intensive  protein  synthesis by
epithelioreticular cells are also increase in the area of
cytoplasm occupied by rough endoplasmic reticulum,
the presence of the Golgi complex, a large number of
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3B’ 3aHKX Ta BUTBHUX PUOOCOM, & TAKOK MITOXOHpIH (puc. 5).

EnexTpoHHOMIKpOCKOTIiYHE ~ BUBUEHHS  Makpodaris
KOPTHKABbHOI Ta MENYyISIpHOI 30H TUMyca Ha 7 100y
CIIOCTEPEKEHHS CBIUUTH TPO HASBHICTH O3HAK 1X 3HAYHOI
aKTHBaIii, 0 BUSBISIETHECS YTBOPEHHSAM 3HAYHOI KLUTBKOCTI
LUTOIUIA3MATHYHUX TPEOCHEMOIOHUX BHPOCTIB, BEJIHUKOL
KUIBKOCTI mMosiMOpdHMX Jti30coM 1 QarocoM B mUTOILIaZMi
(puc. 6). Y BHYTpIIOIBKOBUX MEPUBACKYISIPHUX —30HAX
3yCTPIYAIOThCS IUIA3MOIUTU 3 PO3MIMPEHUMHU IMCTEPHAMHU
IPaHYJ/SIPHOI  CHJIOIUIA3MATHYHOI ~ CiTKHM,  3alOBHCHUMH
CIEKTPOHHOIIITEHAM BMicTOM (prc. 7). TlosiBa mia3MonuTiB B
Iiif 30HI CIYXHUTh MiATBEPKCHHAM CTHMYILii B-maHkm
IMyHITETY 3 OmHOTO OOKy a00 CBiTYHTH TPO TOPYIICHHS

Puc. 6.
PEIpONYKTHBHOrO Hepiogy Ha 7 100y micls BBEICHHA IMyHOMaHa.
36inpmenns x8000.

Fig. 6. Cortical zone of thymic lobule of mature rat in 7 days
imunofan administration. Magnification x8000.

30Ha YaCTOYKHA TAMYyCa

nrypa

Ha 30 pnoOy micias BBemeHHs iMyHO(aHa B
TIKAICYISPHIN Ta KOPTUKAJIBHIA 30HaX TUMIYHHMX YaCTOYOK
KUIBKICTB JTIM(OLIUTIB, SIKi epedyBaroTh Y CTaHi MITOTUYHOTO
MO/IUTY, 3HWKYETHCSI B IOPIBHSHHI 3 TIONEPEAHIM TEPMIHOM
criocrepexeHHs. HalOunpIna KUTbKICTh KIITHH, IO JUTATHCS,
SK 1 paHille cHocTepiraeTbcss B HIJKANCYJISIPHIA  30HI.
VYapTpacTpykTypa JIMQOIMTIB CX0Xa 3 Takol Y TBapHH
KOHTpONbHOI Tpymu. CekperopHa aKTHBHICTh —EMITeNio-
PETHKYJIOIHTIB 3aINIIAETHCS MMiABUIIICHOIO, TIPO IO CBiTYUTH
HasBHICTH 0Ope BUPaKCHUX OpraHelI OTKOBOTO CHHTERY.

after

bound and free ribosomes and mitochondria (fig. 5).
Electron microscope study of macrophages in
the cortical and medullary zones of the thymus on the
7th day of observation shows signs of significant
activation, manifested by the formation of a large
number of cytoplasmic evaginations, a large number
of polymorphic phagosomes and lysosomes in the
cytoplasm (fig. 6).In the intralobular perivascular
areas plasma cells with extended cisterns of rough
endoplasmic reticulum filled with electron dense content
are found (fig. 7). The appearance of plasma cells in
this area confirms the stimulation of B- link of
immunity on the one hand, or testifies a interruption
of bIood;thymus barrier - prLtDe other
W AT TR, ju

Puc.7. IlepuBackymspHa 30Ha YacCTOUKM THMYyca IIypa
PEIPOTYKTHBHOTO Hepiofy Ha 7 100y Iicis BBeIEHHS iMyHOdaHa.
36imburenns x8000.

Fig. 7. Perivascular zone of thymic lobule of mature rat in 7
days after imunofan administration. Magnification x8000.

At the 30" day after imunofan administration
in subcapsular and cortical zones of thymic lobules
number of lymphocytes in mitotic division, decreased
compared to the previous period of observation. The
largest number of dividing cells is still observed in
subcapsular zone. The ultrastructure of lymphocytes
is similar to that in animals of the control group.
Secretory activity of the epithelioreticular cells
remains increased, as evidenced by the presence of
well expressed organelles of protein synthesis.

D007 ot

1. Jlns THMmyca OIypiB XapakTepHa BHCOKa CTYIiHb
PEaKTHBHOCTI y BIiANOBiIs HA BBEICHHS iMyHO(daHa, IO
BUSBISIETECS B TIOCHJICHHI JIM(OIUTONOE3Y BHACIIIOK
301TBIIICHAS MITOTHYHOT AKTUBHOCTI TUMOIUTIB
MIKANCYJISIPHOI Ta KOPTHKAJIbHOI 30H THMIYHUX YaCTOYOK;
npomidepanii Ta mIBUIIEHHI (QYHKI[IOHATBHOI aKTHBHOCTI
CMITEeNIIOPETUKYJIOLHTIB,; 3pOCTaHHI ¢arounTapHoi
aKTUBHOCTI TUMYCA.

2. Haiibinbpm BUpakeHI 3MiHM YJIBTPACTPYKTYpPH THUMYcCa
BiA3HAYAIOTHCSA Ha 7 o0y micst BBEICHHS
iMyHOCTHMYJIsiTOpa. [liBHINICHA pPEAKTUBHICTH THUMYca
30epiraerses npotsiroM 30-tu 1i6 crocTepekeHHS .

Ilepcnexmueu nooanvuiux oOocnioxnceny. Hadani Ooyinbho
susuumu mMopgomempuuni ocobrugocmi 6ydosu mumyca Oiux wypie
PI3HUX 8IKOBUX Nepiodie Nic/is 66e0eHHs. IMYHOMPONHUX NPEenapamis.

nmenn U.M.Ceuenosa. - 2010. -T. 96,Ne 8. -C. 787-805.

7
1. The rats’ thymus is characterized by a high degree
of reactivity in response to imunofan administration,
which is manifested in increasing lymphocytopoiesis
due to increased mitotic activity of the thymocytes in
the subcapsular and cortical zones of thymic lobules,
proliferation and increasing of functional activity of
the epithelioreticular cells, increasing phagocytic
activity of the thymus.
2. The most pronounced changes in the ultrastructure
of the thymus observed at the 7th daffer drug
administration. The increased reactivity of the
thymus is maintained for 30 days of observation.

Prospects of further researcheBurther it is advisable to
study the morphometric features of the structure of the rats’ thymus of
different age periods after immunotropic drugs administration
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YJIbTPAMUKPOCKOITMYECKHUE UCCJIEJOBAHUS TUMYCA BEJIbIX KPBIC B YCJAOBUSX SKCIIEPUMEHTAJIBHOM
UMMYHOCTUMYJISIAA
Boopbimesa U.B.

B pabore u3y4eHBl OCOOCHHOCTH YJIBTPaMHKPOCKOIMYECKOTO CTPOCHUS THUMYyca OENbIX KpBIC-CAMIIOB PEMPOAYKTHBHOTO IEpHOIa B
YCIIOBHUSIX DKCIEPUMCHTATEHOW HMMYHOCTUMYJ/ISILMU. Y CTAaHOBJICHO, YTO JJI THMYCa KPBIC XapaKTEpHa BBICOKAs! CTCIICHb PEAKTHBHOCTH B OTBET Ha
BBEJICHHE MMMYHOMOIYJISITOPa UMYHO(aHa, YTO MPOSBIIETCS B YCHICHUH JTUM(OIMTONO033a BCICACTBHE YBEIUYCHHS MHTOTHYECKON aKTHBHOCTH
TUMOLIUTOB TOJKANCYIIPHOH W KOPTHKAJIbHOW 30H THUMHYECKHX JOJICK;, TNpONUQepalyd W TOBBIIICHHMH (YHKIMOHAIBHOW aKTUBHOCTH
SMUTETHOPETHKYIIOLUTOB; BO3pAacTaHUH (HaroLUTApHOW aKTHBHOCTH THMyca. Hambonee BbIpa)KCHHBIC W3MEHEHHUS YIBTPACTPYKTYpbl THMYyca
HaOIOJAI0TCs Ha 7 CYTKH MOCIie BBEICHUS npenapata. [[oBbIlIeHHas peakTHBHOCTb TUMYca coXpaHnsiercs B TeueHue 30-TH CyTOK HaOMIOACHUS.

Ki1oueBble ¢JI0Ba: KPBICH, TUMYC, SKCIEPUMEHTAIbHAS UMMYHOCTUMYJISLIHSL.

Cratrs Haziiina 1.11.2013. Penensent Koctunenxo 10.I1.
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CYBMIKPOCKONTYHHAN CTAH TEMOKATLISPIB CEPIISI TPA EKCIIEPUMEHTAJIBHIN
TEPMIYHIA TPABMI 3A YMOB 3ACTOCYBAHHSA JIIO®LIII30BAHOT KCEHOIIKIPA

B excriepuMenTi Ha OiHX IIypax - CaMIUIX MPOBEICHI eIeKTPOHHOMIKPOCKOMIYHI JOCIIIKEHHS! KPOBOHOCHHX KaMIIPiB MiOKapaa ceprs
micis TSDKKOI TepMIuHOI TpaBMH B YMOBaX 3aCTOCYBaHHs Jio(ini30BaHOI KCeHOMIKipH. BCTaHOBIEHO, IO BUKOPHCTAHHS KCEHOLIKIpH 3amobirae
PO3BHTKY JECTPYKTHUBHUX 3MiH B T€MOKANiIIpax cepls B PaHHI TEPMIHH JOCIiAy Ta IO3UTHBHO BIUIMBAE Ha Iepedir pereHepaTOPHUX MPOLECIB 1
HOpMaJTi3alilo MiKpOLUPKYISITOPHOTO pycJia B Mi3HI TEPMiHH AOCIILY.

Kuio4oBi c10Ba: remokamninsp, cepie, CyOMiKpOCKOMIYHI 3MiHH, TEPMidHa TpaBMa, JIiodiai3oBaHa KCEHOMIKIpa.

Poboma € @pacmenmom nayrxogo-oocnionoi pobomu “ Buxopucmamnmns yunHuKie 6ioopeaniunoi i ¢hisuunoi npupoou 0as Kopexyii
pezenepamopHux npoyecie npu mepmiynii mpasmi”, Ne oepoicasnoi peecmpayii 0109U0002901.

CepleBo-cyIMHHA CUCTEMa OpraHi3My I'OCTPO pearye Ha BIUIMB 30BHIIIHIX ()aKTOpIB CTPECOPHOTO TEHE3Y.
TspKKi OMIKK BUKITHKAIOTH 3Ha4YHI MOpGhODYHKIIOHAIBHI 3MiHH B CEpLEBO-CYIHHHIH cucTeMi [2, 4], mpoTe B HAyKOBii
JiTepaTypi HEAOCTATHHO BHCBITICHUH €JIEKTPOHHOMIKPOCKOIYHUHN CTaH CYJWH MiOKapaa MpH TEPMIYHUX YPaKeHHSIX
3a YMOB 3aCTOCYBaHHS KOPUTYIOUMX YUHHUKIB.

IlepcnekTHBHUM TpHU JIIKYBaHHI TSOKKUX TEPMIYHHUX YpaKeHb € TPOBEICHHS paHHBOI HEKpoTOMii i
BUKOPHCTAaHHS JIIO(Di1130BaHOT KCEHOMIKIPH CBHHI JJIsi TAMYACOBOIO 3aKPUTTs paHoBoi mosepxHi [1, 3]. o uporo yacy
MaJOBHBUYEHUMH 3aJUINAIOTHCS OCOOIMBOCTI TICTOJOTIYHMX 3MiH KOMIIOHEHTIB ceplli TpH OIlikax 3a yMOB
3aCTOCYBaHHS €(pEKTUBHUX 3aMIHHUKIB IIKIpH.

Meto10 po0OTH OyJO BCTAHOBJIEHHS YJIbTPACTPYKTYPHOTO CTaHy KPOBOHOCHHMX KaIlUIApiB cepls Micis
TEPMIYHOTO YPa)KEHHS 32 YMOB 3aCTOCYBaHHs JIi0(i1i30BaHOT KCEHOILIKIPH.

Martepian Ta metonu xociaimkenns. Jocninu nposeaeHi Ha 18 ctareBo3putux OuHMX mIypax-camipix. Omiku
HAHOCWJIM IIi/i paylll HApKO30M MIiJIHMUMH IUIACTMHAMH HArpiTUMM y KuIl s4eHiit Boxi Ha 15 — 18 %eninboBaHoi
MOBEPXHi TiJIa TBApHH. [ iCTONOTIUHI AOCIIKEHHS IMIKipH CBIiMIaTh MPo po3BUTOK omiky I cTymens.
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