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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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ULTRASTRUCTURAL CHANGES IN THE ORGANS OF THE IMMUNE SYSTEM
UNDER THE INFLUENCE OF XENOBIOTICS

Avilova O., Shyian D., Marakushin D., Erokhina V., Gargin V.

Kharkiv National Medical University, Kharkiv, Ukraine

Development of human civilization since the XX cen-
tury is undoubtedly connected with more efficient food
distribution chaining processes as chronic lack of time
in highly developed societies resulted in changes in their
lifestyles and in patterns of consumption [17]. Migration
from FCM might be the largest source of food contami-
nation in terms of amount as well as the number of sub-
stances. Nonetheless, maybe because of its complexity,
but also the little alerting character (clean-looking materi-
als, no intention of being toxic like pesticides), it was not
given corresponding weight for a long time [7].

Nowadays scientific achievements in various areas of
lives have caused the creation of more and more «for-
eign body substances» known as xenobiotics. Differ-
ent chemical shave the detrimental effect on the body
systems and, thus, all humanity. Diverse xenobiotics
have an immuno-suppressive effect and, therefore, the
organism becomes responsive to viral, bacterial and
parasitic diseases [5]. Exposure to environmental con-
taminants can produce profound effects on the immune
system. Many different classes of xenobiotics can sig-
nificantly suppress or enhance immune responsiveness
depending on the levels (i.e. dose) and context (i.e. tim-
ing, route) of exposure [8]. The immune system reacts
sensitively to a concentration of chemical substances
that are not yet toxic to other systems of the organism
[6]. Understanding how environmental contaminants
impact immune responsiveness not only helps in the
effective regulation of pollutants and improving public
health, but also provides novel insights into basic func-
tions of the immune system [8].

The immune system plays a crucial role in maintaining
health; however, accumulating evidence indicates that this
system can be the target for immunotoxic effects caused
by a variety of chemicals including the environmental
pollutants. The thymus and spleen are primary lymphoid
organ that manifests dynamic physiological changes as
animal age in addition to being exquisitely sensitive to
stress and toxic insult [6, 13] with the first lymphoid tis-
sue to respond to immunotoxicxenobiotics in that organs
usually.

One of xenobiotics type is class of polyethers belong-
ing to the group called “Laproxides”, which are used in
various sectors of the economy for the obtaining plastics,
epoxy resins, lacquers, enamels, adhesives, etc. For the
present research widely used polyether — tryglycidyl ether
of polyoxypropylenetriol (TEPPT) [2,12] with molecular
weight 303 (L-303) was chosen. Manufactures based on
polyethers are used in machine-building, radio engineer-
ing, pharmaceutical, chemical, aviation, automotive and
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other branches of the national economy. The choice of this
group of substances was performed due to large volumes
of production, extensive contact with the population, the
lack of prognostic characteristics of their potential danger
for humans and warm-blooded animals, and the need to
justify pathological mechanisms of structural and meta-
bolic disorders under prolonged intake of subtoxic doses.
As it is widely accepted that human health is a product
of both genetics and the environment; a premise that also
holds true for the immune system [8] with unclear mor-
phogenetic aspect we select the purpose of our work as de-
tection of ultrastructural changes in the spleen and thymus
under the influence of tryglycidyl ether of polyoxypropyl-
enetriol and propylene glycol.

Material and methods. Experimental work was per-
formed as a part of the research topic of the Human
Anatomy department of the Kharkiv National Medical
University «Morphological features of the organs and
systems of the human body at the stages of ontogen-
esis”, (number of the state registration 0114U003388)
as we described before [2]. The study was performed
on 72 outbreed WAG male matured rats with the weight
200+10g. The control and experimental series consisted
of animals of the same age. Animals were divided into
2 series. The first seria - control animals (3 groups, 8 an-
imals in each), were fed a regular diet and received an
appropriate amount of water. The second seria was ex-
perimental animals. They were randomly divided into 3
groups 8 in each depending on the dose of induced poly-
ether and duration of administration: 7 days, 15 days, 30
days and 45 days. All laboratory animals were maintained
in the conventional environment of Kharkiv National
Medical University vivarium in a controlled-temperature
room 20+2°C, humidity 65+10%. All rats were treated
via gastric gavage during 7, 15, 30, 45 days by aqueous
solutions of TEPPT and propylene glycol (PP) in the
doses 1/10 and 1/100 LD50 in conversion to 5.75 g/kg
and 26.38 g/kg. At the end of the investigation, changes
were observed. Food intake and body weight were mea-
sured every 2 days. All rodents were deduced from the
experiment by immediate cervical dislocation according
to European Convention for the Protection of Vertebrate
Animals (Strasbourg, 18.03.1986), principles of Ukrai-
nian law Ne3447-1V about the protection of animals from
cruel treatment.

Ultramicroscopic examination of the spleen and thymus
has been performed also. For electron microscopic ex-
amination immediately after removing a pieces of spleen
and thymus with a volume of 1 mm3 were immersed in a
glutaraldehyde fixator according to M.Karnovsky for 24
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hours. After this, the material was kept in 1% osmium te-
traoxide according to G.Palade for 1 hour, dehydrated in
ethanol of increasing concentration and absolute acetone,
poured with a mixture of epoxy resins (epon-araldit). Po-
lymerization was carried out for 36 hours at 60°C. Ul-
trathin sections 0.5 pum thickness were made on ultrami-
crotome UMTP-4 of Sumy Electron factory (Ukraine),
contrasted in a solution of uranyl acetate and lead citrate
according to E.Reynolds and investigated in an electron
microscope EM-125 with the following photographing.
Part of obtained material was fixed in 10% neutral buff-
ered formalin for 24 hours, were subjected to standard
proceeding and embedded in paraffin. From the prepared
blocks made serial sections thick 5x10° m. Slides were
stained with hematoxylin and eosin (H&F) [2]. Histologi-
cal examination of removed spleens was performed ac-
cording to accepted guidelines with microscope «Olympus
BX41» followed by morphometric study using “Olympus
DP-soft 3.12” program. All values are expressed as means,
standard deviation and standard error of the mean for sta-
tistical analysis. Statistical comparison was performed us-
ing Mann-Whitney test for statistical analysis [11]. The
accepted level of significance was p<0.05.

Results and their discussion. We described the re-
ceived and analyzed data about macroscopical and his-
tolological changes of spleen under TEPPT influence in
previous work [2]. We detected that The spleen is very
sensitive to the effects of xenobiotics.

In rats after the administration of TEPPT, white pulp
of spleen is represented by periarterial lymphoid folli-
cles occasionally containing germinal centers (Fig. 1b).
The diameter of the lymph follicles is statistically sig-
nificantly different with the control data from 7th day,
in later observation periods the indices become smaller
than in the control groups [2]. The germinal centers of
the lymph nodes in the early periods of observation
are visualized only in single lymphatic follicles. Their
diameter is smaller than in groups of control animals.
The parameters of the width of the mantle and marginal
zones of lymphatic follicles are also reduced in com-
parison with the control. The central arteries of lym-
phatic follicles have thicker walls due to the develop-
ment of sclerotic changes. Trabecular connective tissue
is well defined, its thickness is increased. Morphomet-
ric data prove that TEPPT is even reflected in histologi-
cal features (reliable changes of the of the white pulp
area of the spleen from 17.87+1.04% to 27.37£1.71%,
diameter of lymphatic follicles from 426.59+11.18 pm
to 382.31£11.73 um, width of the mantle zone from
45.734£1.08 um to 37.18+2.29 pum, width of the mar-
ginal zone from 81.32+1.79 pum to 74.63+£2.08 pm,
width of the periarterial zone from 88.73+2.69 um to
97.24£2.61 pum) [2].

The cellular composition of the white pulp of the
spleen is represented by small, medium and large lym-
phocytes, plasmocytes, and macrophages, but small forms
of lymphocytes predominate. There are cells of the my-
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eloid sprout series: neutrophilic, eosinophilic, basophilic
granulocytes and erythrocytes.

Large, rounded nuclei of small lymphocytes are evenly
surrounded by a narrow rim of the cytoplasm in control
group (Fig. 1a). The nuclei are dominated by compact het-
erochromatin, which belongs to the inner nuclear mem-
brane in the form of a wide girdle, passing into centrally
located clumps, between which is a diffuse euchromatin.
Margination of chromatin has been observed. Nuclei of-
ten have invaginations of karyolemma, sometimes they
contain nucleolus, dilatation of mitochondria (Fig. 1c-f).

- %

Fig. 1. Electron microscopy of spleen from control
group, magnification x8000 (a); Histological structure of
spleen after 45 days of treating by solutions of TEPPT in
the dose 1/10 LD, H&E stain, magnification x100 (b);
Ultrastructural changes in spleen under influence of xe-
nobiotics with diffuse euchromatin in nuclei, appearance
of pronounced invaginations of karyolemma (arrows),
condensed, wrinkled cytoplasm, chromatin aggregation
in the form of clumps of various shapes and sizes with
peripheral localization of chromatin (dots on (d)), dila-
tation of mitochondria, vacuolization of cytoplasm (dots
on (f)); all electron microscopy images are obtained on
magnification x8000 (c-f).

Changes characterized by pronounced polymorphism
in the structure of white pulp have been revealed in elec-
tron microscopic examination of the spleen of animals
after application of xenobiotics. Significant amount of
lymphocytes with signs of apoptosis has been detected in
white pulp after 7, 15, 30, 45 days of TEPPT and PP appli-
cation. There is the presence of a condensed, wrinkled cy-
toplasm, a densified nuclei, which have sinuous contours,
chromatin aggregation in the form of clumps of various
shapes and sizes, the appearance of clavate protrusions,
deep invaginations and constrictions of the nuclear enve-
lope with fragmentation of the nucleus in later stages in
such these cells (Fig. 1c-f). Amount of cellular elements
of spleen is reduced in 45 days (Table 1).
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Table. Influence of the 1/100 LD, and 1/10 LD, of TEPPT and PP on the general amount
of cellular elements of thymus and spleen in square 10? um’

. g TEPPT PP
o) Area of organ Control
1/100 LD, 1/10 LD, 1/100 LD, 1/10 LD,
= Mantle zone of 171.1+4.1 152.4+8.4 123.7+10.8* 162.7+7.9 143.6+8.9%
8 follicle
z= Marginal zone of
Z : 104.6+3.8 89.3+6.9 79.4+9 7% 93.246.4 84047 3%
follicle
2 Cortical zone of 180.143.9 158.4+6.8* 128.349.1% 165.9+5.8 148.148.5*
g thymus
>
£ | Medullarzoneof |5, 55 117.847.2 98.6+8.3* 1247467 | 108.9+7.6*
thymus

note:* - statistically significant differences with the control group (p<0.05)

Fig. 2. Electron microscopy of thymus with dense nuclei
and the presence of granules or vacuoles filled with amor-
phous substance in the medullar layer (dots), developed
endoplasmaticular reticulum, magnification x8000 (a);
Histological structure of thymus after 45 days of treating
by solutions of TEPPT in the dose 1/10 LD, H&E stain,
magnification x100 (b); Ultrastructural changes in thy-
mus under influence of xenobiotics with diffuse euchro-
matin in nuclei, appearance of pronounced invaginations
of karyolemma (arrows on (d) and (f)) till fragmentation
of nuclei (arrow on(e)), condensed, wrinkled cytoplasm,
chromatin aggregation in the form of clumps of various
shapes and sizes with peripheral localization (dots on
(c)), dilatation of mitochondria, vacuolization of cyto-
plasm; all electron microscopy images are obtained on
magnification x8000 (c-f)

Histological structure of thymus lobules was presented
of cortical and medullar substance (Fig. 2b). In the struc-
ture of these components, there were very subtle mor-
phological no principal differences. Therefore, when we
described the ultrastructure of the cells of the organ under
investigation, we considered it possible not to separate the
cells of the medulla and cortex separately, especially since
the changes observed during the experiment had a similar,
unidirectional character.
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According to usual structure Gassal’s bodies have been
detected in the medullar substance as concentric clusters
of degenerating stellate thyocytes. Large epithelial have
been revealed also as cells with a rounded, weak or me-
dium electron density nucleus and the presence of gran-
ules or vacuoles filled with amorphous substance in the
medullar layer (Fig. 2a).

Phenomena evidencing both hydropic dystrophy, as
well as changes interpreted as signs of apoptosis have
been revealed in the epithelial cells. There is significantly
increased amount of cells with such changes compared
to control group. In particular, apoptosis was indicated
by such signs as a sharp increase of the electron-optical
density of the cytosol with a decrease in the density of
the cytoplasm (cytopicnosis) and shrinkage of the nucleus
(karyopicnosis), accompanied by an increase in chroma-
tin condensation in the karyoplasm.

Loosening of the cytosol has been observed in many thy-
mocytes with a decrease in the optical density of the cyto-
plasm and decrease of the density of the mitochondrial ma-
trix with the enlightenment of the organelles and a violation
of the ordered arrangement of cristae there, dilatation of the
channels of the cytoplasmic reticulum, and decrease in the
level of chromatin in the nuclei. The described ultrastructural
changes were regarded by us as manifestations of hydropic
dystrophy (fig. 2c-f). Amount of cellular elements of thymus
is reduced in 45 days of experiment (Table).

Similar changes have been observed in the lympho-
cytes of the thymus. Thus, in particular, a sharp decrease
in the chromatin content has been noted in the nuclei of
the cells with clarification of the central part of the nuclei
and the condensation of small amounts of heterochroma-
tin near the nuclear membrane. Thus, the obtained results
testify about the development of hydropic dystrophy in
cellular elements of the thymus on the one hand, and the
intensification of apoptosis processes on the other, as in-
fluence of TEPPT and PP [10].

So, the revealed structural changes in the spleen of ani-
mals indicate the hypoplasia of white pulp, which some
authors attribute to the increased incidence of apoptosis
and a decrease in the level of cell proliferation in response
to the effect of an unfavorable factor [3,6].
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Our results clearly show that influence of TEPPT and
PP in thymus and spleen is directly involved in thymocyte
loss with more active process of involution due to activa-
tion of apoptosis and appearance of degenerative changes
[16]. They also indicate that spleen is characterized in-
juring both T-zone and B-zone suppression. It can realize
in immunosuppression as evaluation of the immunotoxic
potency of agents as part of risk assessment is currently
established in vivo with animal models and in vitro with
cell lines or primary cells in different organs under influ-
ence of xenobiotics [9,14,15].

Ultrastructural changes of thymus and spleen due to
the presence of lymphocytes, the immunotoxic effects of
xenobiotics or their metabolites on these cell populations
may be reflected in the thymus and spleen even more sig-
nificantly. The two major functional organs of the immune
system with specific decreased cellularity, as it could be
suggestive of deficits immune responses [1,4].

The induction of 1/10LD,, and 1/100LD, is charac-
terized severe impact that is apparently explained by the
dose, and, hence during investigation was noticed that this
dose has statistically significant impact almost on all indi-
cators of cellular morphometry on 45" day.

Conclusions: On the base of obtained results we can
conclude that structure of spleen and thymus is suscep-
tible to influence of tryglycidyl ether of polyoxypropyl-
enetriol and propylene glycol. Ultrastructural changes in
those organs of the immune system are characterized by
margination of chromatin in nuclei, appearance of pro-
nounced invaginations of karyolemma till fragmentation
of nuclei; condensed, wrinkled cytoplasm, dilatation of
mitochondria, vacuolization of cytoplasm. Such changes
are manifestation of hydropic dystrophy and apoptosis de-
velopment with resulting in reducing of cellular density
in 45 days more pronounced under TEPPT influence with
1/10 LD,  dose: in mantle zone of spleen follicle from
171.144.1to 123.7+10.8 cells/10* um?, in marginal zone
of spleen follicle from 104.6+3.8 to 79.4+9.7, in cortical
zone of thymus from 180.1+3.9 to 128.349.1, in medullar
zone of thymus from 137.4+3.7 to 98.6+8.3.
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SUMMARY

ULTRASTRUCTURAL CHANGES IN THE OR-
GANS OF THE IMMUNE SYSTEM UNDER THE
INFLUENCE OF XENOBIOTICS

Avilova O., Shyian D., Marakushin D., Erokhina V.,
Gargin V.

Kharkiv National Medical University, Kharkiv, Ukraine

Nowadays scientific achievements in various areas of
lives have caused the creation of more and more «foreign
body substances» known as xenobiotics. As it is widely
accepted that human health is a product of both genetics
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and the environment; and premise that also holds true for
the immune system with unclear morphogenetic aspect,
so we selected the purpose of our work as detection of
ultrastructural changes in the spleen and thymus under the
influence of tryglycidyl ether of polyoxypropylenetriol
(TEPPT) and propylene glycol (PP).

Subacute experiment has been performed on the matured
male rat’s with administration of 1/10 LD_, and 1/100 LD,
of TEPPT and PP during 7 days, 15 days, 30 days and 45
days. Obtained materials of spleen and thymus have been
investigated with ultramicroscopic and histological exami-
nation. Detection of cellular density has been performed.

On the base of obtained results we can conclude that
structure of spleen and thymus is susceptible to influence
of TEPPT and PP. Ultrastructural changes in those organs
of the immune system are characterized by margination
of chromatin in nuclei, appearance of pronounced invagi-
nations of karyolemma till fragmentation of nuclei; con-
densed, wrinkled cytoplasm, dilatation of mitochondria,
vacuolization of cytoplasm. Such changes are manifesta-
tion of hydropic dystrophy and apoptosis development
with resulting in reducing of cellular density in 45 days
more pronounced under TEPPT influence with 1/10 LD,
dose: in mantle zone of spleen follicle from 171.1+4.1to
123.7+10.8 cells/10* um?, in marginal zone of spleen fol-
licle from 104.6+3.8 to 79.4+9.7, in cortical zone of thy-
mus from 180.1+£3.9 to 128.3+£9.1, in medullar zone of
thymus from 137.44+3.7 to 98.6+8.3.

Keywords: spleen, thymus, immunotoxicology, mor-
phology, xenobiotics, polyesters, propylene glycol.

PE3IOME

VJIBTPACTPYKTYPHBIE W3MEHEHHMSI OPTA-
HOB UMMYHHOI CHUCTEMBI 11OJ BO3JEM-
CTBHEM KCEHOBUOTHUKOB

ABuioBa O.B., Musan /I.H., Mapakymun /1.,
Epoxuna B.B., I'apruu B.B.

Xapvkosckuil HAYUOHATLHBIL MEOUYUHCKUL YHUBEPCU-
mem, Ykpauna

[enbro uccnenoBaHus SIBUJIOCH ONPEeICHHE YIbTpa-
CTPYKTYPHBIX U3MEHEHHUH CENe3eHKH U TUMYCa IOJI BO3-
JICHCTBHEM TPUTIUIHAMIOBOTO 3(hUpa MOJINOKCUIIPOIIH-
JICHTPHOJA U TTOTUIPONHICHITIUKOIS.

[Ipu mpoBeneHNH MOAOCTPOro IKCIEPUMEHTa H3yya-
JIU YNIBTPACTPYKTYpHBIE M3MEHEHHs CeJe3eHKH U THUMYyca
3penbiX Kpblc-camios nociie Beefenus 1/10 LD, u 1/100
LD, , TpyrniuansioBoro 3¢upa nooKCHIIPONUIEHTPHOA
(TOIIIT) u npormnenrukonst (I11T) Ha npotsokenun 7, 15,
30 u 45 nueit. [lomyyeHHBIH MaTepHan U3ydand ¢ MOMOLIBIO
MEKTPOHHOM U CBETOBOM MHUKpOcKonuu. Onpenesnsin Kie-
TOYHYIO ITOTHOCTb.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Ha ocHOBaHMM MOTyuEHHBIX PE3yNbTaTOB CIIEAYeT 3a-
KITFOUUTh, YTO TKaHb CEJIE3CHKU M TUMYCa YyBCTBUTEIb-
Ha k Bo3aeiictButo TOIIIIT u IIII. VaerpacTpykTypHBIE
U3MEHEHHUS B OpraHaXx MMMYHHOH CHCTEMBI XapakTepu-
3yIOTCSI MapruHalyedl XpoMaTHHa B sJIpax, MOSBICHUEM
BBIPKCHHBIX MHBarHHAIMH KapruoJeMbl BIUIOTh JI0 (par-
MEHTALUH s/iep; KOHICHCAllMel IUTOIIIa3Mbl, TUIaTali-
el MUTOXOHApHUH, Bakyoiausauued nurorsasmel. Takue
U3MEHEHUSI COOTBETCTBYIOT Pa3BUTHIO T'MIPOIMMYECKOI
JUCTPOQHUU W aronTo3a, YTO MPHBOJUT K CHIDKCHUIO
KJICTOYHOH TUIOTHOCTU cmycTs 45 naHei, Ooiee BbIpa-
senHomy npu Boszjeiicteuu TOIIIT B nosze 1/10 LD,
B MaHTUITHOH 30He (oyutmkynaa cene3eHku - ¢ 171,1+4,1
o 123,7+10,8 knerok/10*MKM?, B MapruHalIbHON 30HE
(dommukyia ceneseHku - ¢ 104,6+£3,8 no 79,4+9,7, B kop-
TUKalbHOU 30HE THMYyca - ¢ 180,1+3,9 no 128,349,1, B
MO3TOBOM 30He TUMYca - ¢ 137,443,7 1o 98,6+8,3.
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KOPPEJISAIUA CTENNEHA MEXAHHWYECKOM BOJEBOM YYBCTBUTEJIbHOCTH
C KOHIHIEHTPAIIMEU BEJIKA p-OIIMOUJHOI'O PEHEIITOPA B PA3JIMYHBIX ®A3AX
OBAPUAJIBHO-MEHCTPYAJIBHOI'O HUKJIA

AdxazaBa M.B., Keauaaze N./1., arapeau M.I., M:xkaBanan3e JI.II., Ynunnanze I H.

Tounucckuii 20cyoapcmeenHvlil MeOUYUHCKUll yHugepcumem, oenapmamenm gusuonozuu, I py3us

Ha cerogusmnuii JeHb yCTaHOBJIEHO KosiebaHHe CTe-
TICHN BBIPQYKEHHOCTH MHOTHX (PU3NYECKUX M ICHXOJIOT U~
YECKHX CUMIITOMOB, B TOM YHCJIE TOJIOBHON 00JIH, KpOBS-
HOTO JIaBJICHUS, B3AyTHs )KUBOTA, ACTPECCUU U TPEBOTH,
BO BpeMs OBapHallbHO-MeHcTpyanbHoro mukia (OML)
[34,36]. Pesynmbrarhl OONBIIOTO YHMCIIA HCCICIOBAHUM,
MIPOBE/ICHHBIX Ha )KMBOTHBIX, & TAKIKE HECKOJIBKUX PaboT
C y4JacTHeM XEHIINH-T00pOBOJIBIEB, TOKA3bIBAIOT BIIUS-
HUE TI0JIOBBIX TOPMOHOB Ha OOJIEBYIO UyBCTBUTEIBHOCTh
U peakuuio Ha aHaneretuku [1,11,15,24,41]. BenencrBue
yero, uzydenue BausiHuss OMIL] Ha HOUUIIENTUBHYIO pe-
AKTHUBHOCTbH SIBJISICTCS aKTyaJbHBIM TSI MHOTHX HaIpaB-
JIEHUH KIMHUYECKHUX UCCIIEAOBAaHUN, B TOM YHCIIE BBISB-
JICHUSI TOPMOHAJIBHBIX MOIYJISITOPOB OOJIN,ITOBBIIICHUS
KauecTBa JIMarHOCTHKH, a TaKXKe pa3padOTKKU HOBBIX OJI-
XOJIOB K JICYCHHUIO U NPO(MIIaKTHKE OCTPOro M XpOHUYE-
CKOT0o 00JIEBOTO CHH/IPOMA Y >KCHIIIHH.

Ha ocHoBanmM MeraaHajn3a HMCCIENOBaHUN 00N ObLI
clieslaH BBIBOJI, YTO B JiroTeMHOBOW (haze OMI] B cpasHe-
HUM C (DOJUIMKY/ISAPHOM OTMeHajoch yCHJICHHE OONeBOM
YyBCTBUTEIIBHOCTH, UHIYIUPOBAHHON TEPMUUYECKUMU, Me-
XaHMYECKUMU U 3JIeKTpuyeckumu ctuMynamu [36].0xHa-
KO, B OoJiee MO3THNX MCCIIEIOBAHMSIX MTOJIY4YEHBI TIPOTHBO-
peyaiye apyr Apyry pesyasrarsl [7,37]. IlpotuBopeunBbie
pe3yJIbTaThl BBISIBJICHBI TAKKE MPU U3yYSHUU BIIMSHUS He-
KOTOPBIX OT/IEIBHBIX ITOJIOBBIX TOPMOHOB Ha OOJIEBYIO UyB-
CTBUTENILHOCTD, B TOM YUCJIE P BBEAECHUU FTOPMOHAIIBHBIX
[IPEnapaToB, B YaCTHOCTH UMEIOTCS JAHHBIE O MOBBIIIEHUN
MEXaHNYEeCKOro 00JIeBOro mopora Ha (oHe Iprema nperna-
para UCKyCCTBEHHOIO IporecTepoHa cpenu 188 310poBbIx
Jo0poBoIbLeB [28], aHAJIOTMYHO Yy J1aOOpPaTOPHBIX KpbIC-
CaMOK IOCJIe MpHUeMa MpOorecTepoHa OTMeUanach aHajbre-
3us [19], B TO ke BpeMsi, B IpyroM UCCIIEJOBaHWUH, IPOBE-
JICHHOM Ha J1abOpaTopHBIX MBbIIIaX-caMKaxX, OOHapyKEHO
pa3BUTHE THIIEPANITE3UH N10CIIE MOAKOKHOTO BBEAEHHUS MIPO-
rectepoHa [42]. PasnuuHble pe3ynbrarhl MOTyY€HbI TaK-
K€ TIPU U3YUYECHHUH BIIMSHUS TIPOJIAKTHHA Ha OOJICBYIO UyB-
CTBUTENILHOCTb. B pe3ynbrare HEKOTOPBIX HCCIENOBaHUI
[20,33] ycTaHOBIEHO, YTO JaHHBIA FOPMOH HE OKAa3bIBAET
KaKoro-Iu00 BIMSHUS Ha OOJICBOM MOPOT, JIOO mopor 0o-

JIeBOI YYBCTBUTCIIBHOCTH, B TO K€ BPEMS UMCIOTCS TaAHHBIC
© GMN

0 POJIM NPOJIAKTHHA KaK HEraTHBHOTO MOJTYIIsITOpa OOJIeBOM
YYBCTBUTEIILHOCTH [22].

ABTOpBI HECKOJIBKUX pabOT CTaBsIT 110]] COMHEHHE BO3-
MOXHOCTh (POPMYJIMPOBKH OKOHYATEJILHBIX BBIBOJIOB Ha
OCHOBaHMM HEKOTOPBIX BBIIIEYTOMSIHYTBIX HCCIEI0Ba-
HUH UCXO/S U3 HATMUUS HECKOJIBKUX METOA0JIOTHYECKHUX
OrpaHUYEHUN B IPUMEHEHHbIX npouenypax [7,17]. B ne-
CKOJIBKMX M3 BBIIIECNEPEUUCIICHHBIX UCCIEI0BAHUN CpeIu
Y4YaCTHHII HE TPOBOAMIICS cOOp aHAMHECTHYECKUX JaH-
HbIX 0 perymspHocty OMLI. Bo MHOrHX HccienoBaHusIX
OTCYTCTBOBAJIM JITaHHBIC 00 OIIPE/CTICHUN KOHIIEHTPALUH
MIOJIOBBIX TOPMOHOB C Liesibl0 yTouHeHust a3z OMIL [17
18,39]. Kpome Toro, OONBIIMHCTBO HCCIICAOBAHMIA IIPOBE-
JICHO Ha HeOOJIbIINX Ipynax o6bekToB. HecMoTps Ha ToO,
YTO MPUBJICYCHHE OOJIBIIOrO KOJINYECTBA YUYACTHHIL B HC-
cnegoBanust OML] conpsikeHO ¢ ONpeNeNeHHbIMU TPY-
HOCTSIMH, HCCJICJOBaHUS Ha HEOOJBIIMX BHIOOpKAaX He
MO3BOJISIET 00OOIIUTE PE3yNBTaThI, TOHMWKAIOT UX JJOCTO-
BEPHOCTb, JINOO MPUBOAAT K JIOKHBIM pe3yisraram [7].

B ¢opmupoBaHHE OCTPOro M XpOHHYECKOTo O0JIEBOTO
CHHJAPOMA, HapsAy C HOLMLENTHBHON CHCTEMOH, aKTHB-
HO Y4acTBYeT 3HJOreHHas omnuounHas cucrema [43]. Cpe-
T CTPYKTYp, MPHUHAUIEKALIUX K SHAOTEHHON OMHOMIHON
cUcTeMe, KIHo4eBas pONb IMPUHAIIEKUT |-OIMHOUTHOMY
peuenropy (MOP), akTuBamusi KOTOPOTro MPOUCXOIUT TIPU
B3aMMOJICHCTBUY C 9HIIOTEHHBIMH, JINOO SK30T€HHBIMH OIH-
aramu. B pesynbrare akTUBalMU pacHOJIOKEHHBIX Ha TIpe-
CHHANTUYECKUX TEPMHHAISAX HOLUIENTUBHBIX HEHPOHOB
MOP, ocpeicTBOM HHTHOMPOBAHNS TOTEHIIAI3aBUCUMBIX
KaJIbIIMEBBIX KaHAJOB, MPOMCXOIUT YMEHBILIEHHE BBICBO-
OOXKIEHHST MEIMATOPA, YTO MPUBOAUT K CHIDKCHHIO ITPOBO-
JIMIMOCTH HEPBHBIX UMITYIECOB OT HOLMIENTOPOB B ILIEH-
TpalbHYI0 HEPBHYIO cucTeMy. JIOKaI30BaHHbIE TaKKe U HA
nocrcuHantideckod TepmuHan MOP oOecrnieunBaroT 110-
HIDKEHUE BO30YIMMOCTH ITyTeM akThBaiy G-0erok ynpas-
nsiembix K-kananoB [38]. Pe3ynbrarbl MHOTOYMCICHHBIX
HCCIIEI0BAaHUI MOCIENHNX JIET YKa3bIBAIOT HA TKAHECTIELH-
(bryeckre MOIYIMPYIOLIYE BIMSHUS SHAOTCHHBIX arcHTOB,
COMYTCTBYIOLIMX Pa3IMUHbIM [1aTOIOTMYECKUM IPOLeccaM,
a Tawke (apMaKOIOrMYECKUX BELIECTB Ha HKCIIPECCHIO

reHa MOP, u COOTBETCTBEHHO Ha M3MEHEHUE KOHLIEHTpa-
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