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Abstract. In subacute experiment were uncovered organometric alterations of the matured
male rat’s spleen after the administration of 1/10, 1/100 LDs, of polyether — tryglycidyl ether
of polyoxypropylene triol. Rapid technology growth and its implementation in all spheres of
the people’s lives dictates the need for thorough study of the influence of different chemicals
on human's health. This study was undertaken to elucidate the structural changes that occur
in the matured rats’ spleen experimentally induced by selected xenobiotic, exactly the linear
dimensions and the weight of the rodents spleen. Were used morphometric, mathematical
and statistical methods. Revealed changes of morphologic data in comparison to control data
shows high reactivity of the spleen in response to the induced xenobiotic. These data are
useful for understanding the toxicological effects induced by investigated polyether and pro-
vide evidence for the mechanism of toxicity of the agent and how it impacts the immune
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AsinoBa O.B. Mop¢domeTpis cesie3iHKH i BILIMBOM JAaNPOKCH/IIB B eKCIIEPHMEHTI.

Pedepat. Bynu BusiBIICHI OpraHOMETPHYHI 3MIHH CENIE3IHKH 3pUTUX caMIiB-IypiB micis BBeneHHs 1/10, 1/100 dJIsy mommi-
edipy — TPUTTIIHAAUIOBOTO e(dipy MONTIOKCUIIPOIUICHTPIONY B MiArOCTPOMY eKkcriepuMeHTi. LIIBuaKuii pO3BUTOK TEXHOJIOTIH
Ta IX BIPOBAIDKEHHS Y BCIX cdepax KUTTEMISUIBHOCTI JIIOeH CBITYATh PO HEOOXIIHICTh PETENIbHOIO BUBYCHHS BILIUBY Pi3-
HHX XiMiKaTiB Ha 3710poB'st moannu. Le mocmimkenHs Oyiio npoBeaeHO i 3'SICyBaHHs CTPYKTYPHHX 3MiH, a came JITHIHHUX
pO3MIpiB Ta BarW CeNe3iHKHM TPU3YHIB, L0 BiAOYyBAarOThCS B CEJE3iHII TBapUH SKCIIEPHMEHTAJIBHO iHAYKOBAaHHX OOpaHHM
KceHoOloTHKOM. Bynu BuKOprcTaHi MOp(QOMETpUYHI, MaTEeMaTHYHI Ta CTATHCTHYHI METOAW. BUsBNEeHI 3MiHM MOPQOIOTid-
HUX JaHUX y TOPIBHSAHHI 3 KOHTPOJHHUMH JAaHHMH CBiIYaTh MPO BHCOKY PEAKLiiHYy 3[aTHICTh CEJNE31HKM y BINNOBIAb HA
nitody peuoBuHy. L{i maHi KOpUCHI ISt pO3YMIHHS TOKCHKOJIOTIHHOT Aii FOTO areHTa i Horo BIUIMBY Ha IMyHHY CHCTEMY.
KuniouoBi c1oBa: cenesiHka, OpraHOMeTpisi, KCEHOO10THKHL.
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Introduction

A variety of environmental factors determines a
wide range of morphological and functional changes
in humans and animals. The chemicals that are
commonly considered the term "xenobiotics" have
specific effects on organs, tissues, cells and subcel-
lular components. These chemicals include products
of human activities, household chemical substances
and most of the medicines. Toxicants of different
chemical nature to some extent have damaging
properties and, under certain conditions, permeate
into the body, making a harmful impact on health,
including the immune system [1].

As the material for the study was used xenobi-
otic, which has a marketable name "Laproxides"
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with regulated physico-chemical property: trygly-
cidyl ether of polyoxypropylene triol (TEPPT) with
molecular weight 303 (L-303). The choice of this
group of substances was made on grounds of large
volumes of production, extensive contact with the
population, the lack of prognostic characteristics of
their potential danger for humans and warm-blooded
animals [2, 3], and the need to justify pathophysi-
ological mechanisms of structural and metabolic
disorders under prolonged intake of subtoxic doses.
The organs of the lymphoid system participating in
maintaining the constancy of homeostasis, among
the first responding to exogenous influences and
have the high potential to ensure the adaptation
processes while the adverse impact of chemicals.
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According to the scientific literature, detergents have
found wide enough tests on laboratory animals; a
number of experimental studies demonstrated that
they meet the requirements for substances which are
constantly in contact with the humans [1,4]. Spleen
is one of the recommended organs to evaluate for
enhanced histopathology of the immune system [5]
as it is the largest secondary lymphoid organ and it is
considered the draining site for compounds that are
administered intravenously, and, therefore, serves as
an important organ to evaluate for treatment-related
lesions.

TEPPT is a typical polyether that has character-
istics enabling wide use in the production of many
materials such as drugs prolongators, ointment in-
gredients, additives to the household products, coat-
ings, and adhesives. Potential toxic effects attracting
wide attention and only a few studies have assessed
the effects of TEPPT on the immune system [3, 5, 7-
12]. These studies have shown that TEP is a class of
environmental pollutant with versatile toxicities.

Material and Methods

The study was conducted on 72 outbred WAG
male matured rats with the weight 200+10 g. 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, 6 animals
in each), were fed a regular diet and received an ap-
propriate amount of water. The second seria was
experimental animals. They were randomly divided
into 3 groups 6 in each depending on the dose of
induced polyether and length of administration: 7
days, 15 days and 30 days. All laboratory animals
were maintained in the conventional environment of
KhNMU vivarium in a controlled-temperature room
t 20+£2°C, humidity 65+10%. All rats were treated
via gastric gavage during 7, 15, 30 days by aqueous
solutions of TEPPT in the doses 1/10 and 1/100
LDs in conversion to 5.75 g/kg. At the end of the
investigation, changes were observed. Food intake
and body weight were measured every 2 days. All
rodents were killed by immediate cervical disloca-
tion at the end of the experiment according to Euro-
pean Convention for the Protection of Vertebrate
Animals (Strasbourg, 18.03.1986), principles of
Ukrainian law Ne3447-IV about the protection of
animals from cruel treatment. Methods: morphomet-
rical, mathematical, statistical.

Results

The available evidence suggests, that spleen
weight reflects the functional activity of the organ
and dynamic balance of immune system [6,13]. No
significant changes were found in body weight of
any of the TEPPT-treated rats™ groups in comparison
to the control group. In the 1 seria of the animals that
received TEPPT in dose 1/10LDs, the spleen's
weight during the period of observation increased
from 438.33433.20 mg to 545+22.02 mg. However,
the spleen weight due to 1/10LDs, administration
reduced on 18.3% (7™ day), on 13.71% (on the 15"

day), on 11.86% (on 30" day) in comparison to the
control group (Table 1). All of the indexes were con-
sidered to be statistically significant (p<0.05). In the
2 seria of animals that received TEPPT in dose
1/100LDs, the spleen's weight during the period of
observation increased from 528.3+28.81mg to
561.66£22.27mg. Therefore, an impact of 1/100LDs,
was less noticeable when on 7" day of experiment
the spleen weight reduced on 2.17%, on 15™ day on
2.82% and on 30" day — on 13.82% (Table2). Statis-
tically significant change was observed only on 30™
day (p<0.05). Particular attention was drawn to the
fact that the biggest alterations occurred on 7" day
with the 1/10LDs, dose and on the 30™ day with the
dose 1/100LDs,. In the 1 seria abrupt weight reduc-
tion on 18.3% in early time observation (7 days)
while in 2 seria gradual spleen weight reduction with
the highest number on 30™ day (on 13.82%). Thus,
the most noticeable changes are found on 7™ and 30™
day of the experiment. The gross appearance and
size of the spleen are variable, depending on the spe-
cies and the degree of distension, nonetheless, spleen
weights can be important in its evaluation [1, 7, 14].
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Fig. 1. Linear measurements of the spleen of the 1 se-
ria experimental group by digital caliper. 1-Impact of the
TEPPT in dose 1/10 LD50 on 7" day of the experiment; 2-
impact on the 15" day, 3 — impact on the 30" day, 4 and 5 —
spleens of the control group.

Different doses of the TEPPT had also an im-
pact on linear dimensions of the spleen. In the 1 seria
of animals that received TEPPT in dose 1/10LDs,
the spleens length increased from 32.57+1.21mm to
36.33£1.44mm which is less than control groups on
12.71% (p=0.0076), on 9.67% (p=0.0094), and on
8.75% (p=0.0467) on 7™, 15™, 30™ day respectively.
The spleens breadth during period of observation
increased from 7.10£0.12mm to 7.33+£0.13 mm
which is on 8.27% (p=0.0173), on 11.81%
(p=0.0240), on 10.41% (p=0.0417) lower than the
showings of intact animals on 7™, 15™ and 30™ day.
The height of the spleen during the experiment has
changed from 3.19£0.15 mm to 3.98+0.19 mm
which is lower than the control group indicators on
17.58% (p=0.0216) on 7™ day, on 5.84% (p=0.404)
on 15" day, on 3.4% (p=0.0652) on 30™ day (Fig.1).
Generally, the changes in linear dimensions of the
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spleen under this dose of xenobiotic were character-
ized by statistically significant indicators decrease

except the height alterations on 15" and 30" day
(Table 1).

Table 1

Influence of the 1/10 LDs, of xenobiotic on the rats’ spleen linear dimensions and weight in different periods of
observation (M+m, n=36)

Dose of Control
polyether Control Control

/10 group 7 days group Ne2 15 days group Ne3 30 days

Nel

LDs
Length 37.31£0.75 32.57+1.21° 37.54+0.81 33.91+0.79° 39.81£0.53  36.33+1.44"
Breadth 7.74+0.19 7.10+0.12" 7.96+0.24 7.02£0.26" 8.18+0.34 7.33+0.13"
Height 3.87+0,20 3.19+0.15" 3.77+0.26 3.55+0.15 4.1240.25 3.9840.19
Weight  536.66£27.40 438.33+33.20° 571.66+11.94 493.33+28.24" 618.33+20.56  545+22.02"

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

However, the alterations of spleen's linear di-
mensions under the impact of TEPPT in dose
1/100LDsy (2 seria) were slightly different. The
spleens length increased from 37.224+0.53mm to
37.94+1.21 mm which is less than control groups on
0.11% (p=0.9581), on 1.83% (p=0.4170), and on
4.7% (p=0.1750) on 7™, 15" 30™ day respectively.
The spleens breadth during the period of observation
increased from 7.46+0.32 mm to 7.81+0.41 mm
which is on 1.72% (p=0.7306), on 2.19%
(p=0.7872), and on 1.89% (p=0.8148) lower than the
showings of intact animals on 7™, 15™ and 30" day.
The height of the spleen during the experiment has
changed from 3.98+0.26 mm to 3.95+0.34 mm
where on 7™ day the height increased on 5%
(p=0.6232) compared to control group, on 15™ day
the indexes were lower on 3.3% (p=0.7646), on 30"
day lower on 1.76% (p=0.9440) (Fig.2). Generally,
the changes in linear dimensions of the spleen under
this dose of xenobiotic were characterized by statis-
tically insignificant indexes decrease except the

height alterations on 7" day where the indicators
increased on 5% (Table 2).
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Fig. 2. Identification of the linear dimensions of the
spleen of the 2 experimental seria — the impact of the
TEPPT in dose 1/100 LDs,

Table 2

Influence of the 1/100 LDs, of xenobiotic on the rats’ spleen linear dimensions and weight in different periods of
observation (M+m, n=36)

Dose of

polyether Control 7 days Control group 15 days Control group 30 days
17100 LDs, group Nel Ne2 Ne3
Length 37,26+0,52 37,22+0,53 38,44+0,44 37,74+0,70 39,81+0,42 37,94+1,21
Breadth 7,59+0,18 7,46+0,32 7,77+0,29 7,60+0,54 7,96+0,47 7,81+0,41
Height 3,79+0,27 3,98+0,26 3,73+0,15 3,61+0,36 3,98+0,24 3,95+0,34
Weight 540+25,94  528,3+28.81  591,66+28,25 57542321  651,66+23,44  561,66+22,27

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

Conclusion

The received and analyzed data demonstrate the
morphological changes of the spleen, specifically
changes of the linear dimensions and weight of the
spleen due to the influence of the different doses of
the TEPPT.
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Revealed changes suggest:

1. The spleen is very sensitive to the effects of
xenobiotics, in this case, polyesters, in particular,
TEPPT that is even reflected in its morphological
features, like weight and linear dimensions. How-
ever, changes in the rats’ weight have not been regis-
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tered.

2. The spleen actively responds to the admini-
stration of above mentioned polyether. Its 1/10LDs,
and 1/100LDs, induction causes a reduction in
weight and linear dimensions of the spleen com-
pared to intact animals, especially pronounced in the
early stages of the surveillance, which may be re-
lated to its immunosuppressive effect due to its tox-
icity and can be associated with immunological sen-
sitivity.

3. However, the induction of 1/10LDs, has
more severe impact rather than 1/100LDsg, that is
apparently explained by the dose, and, hence during
investigation was noticed that this dose has statisti-
cally significant impact almost on all indicators of
weight and linear dimensions where the higher num-
bers of alterations are observed on 7™ day. On 30"
day the organomethric indexes lower down what can

be caused by their normalization, which indicates the
ability of spleen to adjust.

4. The impact of 1/100LDs, characterized by
slight statistically insignificant changes where the
higher number of organometric indexes alterations
were observed on 30" day which may be approved
by the ability of spleen to accumulate. Thus, altera-
tion in spleen weight and linear dimensions are the
reliable indicators in toxicity assessment. Weight
and gross morphology are the first parameters stud-
ied in toxicity assessment and a response to injury is
often expressed as a change in tissue size and weight
parameters.

Perspectives of the further research

In the following publications we plan to high-
light the features of the cells spleen changes on his-
tological level under the influence of tryglycidyl
ether of polyoxypropylene triol in different doses.
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AsuiioBa O.B. Mopdomerpust cesie3¢HKH 1O/ BJIUSIHHEM JalPOKCHIOB B JKCIIEPHMEHTe.

Pedepar. boutn BBISBIIEHBI OPraHOMETPUYECKHE HW3MEHEHHUS CeJIe3EHKH B3POCIBIX KPBIC-CAMIIOB IOCTE
BBegenus 1/10, 1/100 IJIs, mpocToro monu3gupa—TPUTIHIUIMIOBOTO 3GHpa MOJUOKCHIIPOIMICHTPHONIA B T0-
JIOCTPOM JKCIIepuMeHTe. Peanusanus TEXHOJIIOTMYECKOTo Iporpecca Bo Beex cdepax KU3HU Jtojied 00ycaBiu-
BarOT HGO6XO[[I/IMOCT]: THIATCJIBHOTO U3YUYCHUS BJIUAHUA PA3JIMYHBIX XUMHUYCCKUX BCUICCTB HA 3JOPOBLE YECJIOBC-
Ka. DTO uccieqoBaHKe ObIIO MPOBEICHO JUIsl BBISICHEHHS CTPYKTYPHBIX M3MEHEHHH, a UMEHHO JIMHEHHBIX pa3-
MEPOB U Beca CeNe3EHKU IPHI3YHOB, IPOUCXOMSIIUX B CEJIE3EHKE 3PENbIX KPBIC, SKCIEPUMEHTAIbHO UHAYLIUPO-
BaHHBIX BBIOPaHHBIM KCEHOOMOTHKOM. Mcmonb3oBanuch MophoMeTpudeckue, MaTeMaTHIeCKUe W CTaTUCTHYe-
CKHe METOABI. BBIIBICHHBIC H3MEHEHHSI MOP(OIOTHIECKUX JaHHBIX TI0 CPABHEHUIO C KOHTPOJIBHBIMHU JaHHBIMHU
MOKA3BIBAIOT BHICOKYIO PEAKIIMOHHYIO CIIOCOOHOCTH CEJEe3¢HKH B OTBET HAa BBOAMMOE BEIIECTBO. JTH JaHHBIC
TIOJIC3HBI IS IOHUMAaHU MEXaHN3Ma TOKCHYHOCTH areHTa M ero BIUSHUS Ha UMMYHHYIO CHCTEMY.

KuroueBble cjioBa: cene3éHKa, OpraHOMETpHsl, KCeHOOMOTHKH.
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