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Mastocytes are highly specialised, multifunctional cells with basophilic granules in the cytoplasm. These hetero-
geneous myeloid cells are present in vascularised tissues, acting as immune mediators, responding to invasion by
antigen carriers, participating in the organisation of inflammatory reactions and tissue remodelling, etc. The scien-
tific literature contains very little information on mastocytes' response to the effects of biologically active substances
involved in the regulation of colon motility, which prompted us to conduct our study.

The aim was to investigate the peculiarities of changes in the secretory activity of mastocytes of subcutaneous
adipose tissue and mesentery of rats under the influence of biologically active substances.

The study was conducted on white outbred mature male rats; morphometric analysis was used to assess the
secretory activity of mastocytes. Preparations of subcutaneous adipose tissue and mesentery were prepared. The
condition of mastocytes in the preparations was assessed by light microscopy, the degree of secretory activity was
assessed by the degranulation index, the intensity of degranulation was assessed by degrees (weak, moderate,
strong). Some of the experiments were performed in vivo, others in vitro. The effect of flocalin, foridone, a mixture of
flocalin and foridone, NH4Cl solution, quercetin, and caffeine on mast cell secretion was studied.

The maximum effect of stimulation of mast cell secretion was recorded with a mixture of flocalin and foridone,
and the lowest effect was recorded with flocalin alone. This trend is characteristic of both subcutaneous adipose
tissue and mesentery, and is also inherent in in vivo and in vitro conditions. The stabilising effect of quercetin and
caffeine on mast cell secretion was characteristic of mesenteric and subcutaneous adipose tissue mast cells in vivo
and in vitro. The lowest degree of changes in mast cell secretion under the influence of the applied substances was
recorded in preparations of subcutaneous adipose tissue compared to mesentery preparations. The greatest chang-
es in mast cell secretion were observed in in vitro compared to the in vivo effect.

All the selected biologically active substances were found to affect mast cell secretion. At the same time, flocalin,
foridone, a mixture of both of these substances, and alkalisation of the medium proved to be stimulants of mast cell
degranulation. Quercetin and caffeine, on the other hand, have an inhibitory effect on mast cell secretion.

Key words: mastocytes, large intestine, degranulation, mesentery, subcutaneous adipose tissue.

Connection of the publication with planned re-
search works.

The work is a fragment of the research work «In-
fluence of exogenous and endogenous factors on the
course of adaptive reactions of the body to physical ac-
tivity of different intensity» (state registration number
012U108187).

Introduction.

Mast cells (mastocytes, labrocytes, Ehrlich cells) are
highly specialised multifunctional cells with basophilic
granules in the cytoplasm [1, 2]. These heterogeneous
myeloid cells are found in vascularised tissues (skin,
respiratory tract, gastrointestinal and urogenital tract),
acting as immune mediators between the body and the

external environment [2, 3]. Labrocytes respond to in-
vasion and invasion of antigen carriers and participate
in the organisation of inflammation reactions and tissue
remodelling afterwards [4, 5].

In the large intestine, numerous mast cell media-
tors affect enterocytes’ structural and functional integ-
rity, promote the secretion of ions and water, activate
immune and vasomotor responses, participate in hae-
mocoagulation processes, and modulate large intestine
motility [6, 7]. In addition, the release of a wide range of
biologically active substances by mastocytes determines
one of the leading roles of these cells in modulating the
activity of local neurohumoral regulatory mechanisms
of the large intestine [8, 9]. Thus, the biochemical di-
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versity of the contents of secretory granules, the vari-
ability of degranulation, and the polymorphism of mast
cell populations indicate their important involvement in
physiological and pathological processes in the digestive
tract. However, there is still very little information avail-
able in the modern scientific literature on the reaction of
mastocytes to the effects of biologically active substanc-
es involved in regulating large intestine motility. This is
the reason for our study.

The aim of the study.

To investigate the peculiarities of changes in the se-
cretory activity of mastocytes of subcutaneous adipose
tissue and mesentery of rats under the influence of bio-
logically active substances.

Object and research methods.

The study was conducted on white outbred mature
male rats with a baseline body weight of 200£10 g. The
experimental animals were kept and manipulated fol-
lowing the rules established by the European Conven-
tion for the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes, as well as
by the provisions of the General Ethical Principles for
Animal Experiments, adopted by the First National Con-
gress on Bioethics (Kyiv, 2001). The experiment was con-
ducted in accordance with the international principles
of the Helsinki Declaration for the Humane Treatment of
Animals and the Common Ethical Principles for Experi-
ments on Animals (Strasbourg, 1986) [10].

The method of morphometric analysis was used to
assess the secretory activity of mastocytes [11]. Sam-
ples of subcutaneous adipose tissue and mesentery of
rats, approximately 100 mm2 in size, were placed in a
0.1% formalin solution for 1 minute for initial fixation.
Then, they were dried on filter paper and stretched on
a non-greasy glass slide until completely adherent using
dissecting needles. The main fixation of the samples was
performed for 30 minutes in a 0.1% formalin solution,
after which the tissue preparations were washed for 30
minutes under running water and dried at room tem-
perature. Staining was performed with a 0.15% toluidine
blue solution, after which the samples were degreased
and dehydrated by successive washing in 70%, 96% and
100% ethanol, a mixture of xylene and 100% ethanol
(in equal proportions), and finally in 100% xylene. The
stained slides were filled with Canadian balsam and cov-
ered with a cover slide. The condition of mastocytes was
assessed by light microscopy, and the degree of secre-
tory activity was evaluated by the degranulation index:
DI = (NDC/TNC) x 100%, where DI is the degranulation
index; NDC is the number of degranulated cells; TNC is
the total number of cells.

The intensity of degranulation was as-

were evaluated in 20 fields of view. Some experiments
were performed in vivo, while others were performed
in vitro. In the latter case, after decapitation, samples
of subcutaneous tissue and mesentery were extracted
from rats and incubated for 15 minutes in solutions of bi-
ologically active substances selected for the experiment
(flocalin, foridone, a mixture of flocalin and foridone,
NH,Cl solution, quercetin, caffeine).

The data obtained were statistically processed using
the Student’s t test and standard statistical software for
materials processing — SPSS Statistics.

Research results and their discussion.

Tables 1 and 2 present the results of the study of the
secretion of mast cells (MC) of subcutaneous adipose
tissue and mesentery in rats in vivo.

The effect of flocalin on the secretion of subcutane-
ous adipose tissue MCs in vivo did not acquire statisti-
cally significant changes — against the background of the
effect of this substance, there was a slight increase in
the DI of mastocytes (2.05%). There were no significant
changes in the dynamics of the degree of degranulation
of MCs under the influence of flocalin, only a slight in-
crease in the number of MCs with the 2nd and 3rd de-
gree of degranulation, with a decrease in the number of
MCs with the 1st degree of degranulation.

Using foridone solution in vivo leads to an increase in
the degranulation of subcutaneous adipose tissue MCs,
as in the case of flocalin. At the same time, mast cell DI
increases by 4.45%, which is higher than the effect of
focalin, but without a significantly significant difference
compared to the control. It is worth noting that the in-
crease in MC secretion under the influence of foridone is
not accompanied by changes in the degree of mastocyte
degranulation.

The effect of a mixture of flocalin and foridone on the
secretion of subcutaneous adipose tissue MCs in vivo led
to a statistically significant increase in the number of de-
granulating MCs — under the influence of the mixture of
drugs, there was an increase in the DI of mastocytes by
6.51% (p<0.05). There were no significant changes in the
ratio of degrees of degranulation of MCs under the influ-
ence of a mixture of flocalin and foridone.

Using NH,Cl solution in vivo leads to an increase in
the DI of mastocytes of subcutaneous adipose tissue by
5.82% (p<0.05) compared to the control. However, this
increase in the number of MCs in the state of secretion
was not accompanied by significant changes in the bal-
ance of their degranulation degrees.

In vivo, quercetin caused a decrease in the secretion
of subcutaneous adipose tissue MCs compared to the

Table 1 — Changes in subcutaneous adipose tissue MC secretion
under the influence of biologically active substances in vivo

sessed by degrees — weak (1), moderate

_ degree of MC degranulation, %
(2), -strong (3). Weak degree of degrgn e D g [y
ulation — 1-5 secretory granules outside group degradation, % of degranulated cells
the cell, no nuclei were visible. Moderate 1 2 3
degree of degranulation - the number of control 29,2827 | 68,1467 | 22,3421 | 9,6:0,8
granules outside the cell is larger, there flocalin 29842 8 678466 | 22521 | 97:0.8
are signs of membrane integrity disrup- foridone 30,5:2,9 | 67,6t6,8 | 22,7¢2,2 | 9,7:0,9
tion, the nucleus can be seen. Strong de- " Gt aone] 3L12,0° | 67,246,6 | 22,942,2 | 9,940,9
gree of degranulation—granules surround -

. . NH,Cl solution 30,9+2,8 66,116,6 | 24,1+2,2 | 9,8+0,8

the entire cell, the cell is deformed, the " YT 23945 9% | 18 261 5* | 7920.5*
integrity of the membrane is significantly quifrc_e n . ; — . ‘+ : ‘+ : ‘+’
impaired, the nucleus is very clearly visi- catieine 25,842,3 70,126, | 20,5421 | 9,4+0,9

ble. On each preparation, 200 mast cells

Notes: hereinafter *statistically significant (p<0.05) compared to the control value.
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Table 2 — Changes in mesenteric MC secretion under
the influence of biologically active substances in vivo

companied by significant changes in the
degree of mastocyte degranulation.

degree of MC degranulation, % The effect of a mixture of flocalin and

index of MC of the total number foridone on the secretion of MCs in the

group degradation, % of degranulated cells rat mesentery in vivo led to a statistically

1 2 3 significant increase in the number of de-

control 35,9+3,4 80,3+8,2 | 13,2+1,4 | 6,5+0,5 | granulating MCs. Under the influence of
flocalin 37,4#3,6 | 79,9481 | 13,412 | 6,7+0,6 | the drug mixture, there was an increase
foridone 37,843,6 | 79,6¢8,0 | 13,6t1,2 | 6,806 | in mastocyte DI by 8.08% (p<0.05). How-
mixture of flocalin and foridone|  38,843,7* | 79,2¢8,2 | 139t1,3 | 6,9¢0,6 | €Vver, there were no significant changes in
NH,Cl solution 38,2¢3,5* | 79,4182 | 13,8413 | 6,8:0,5 | the ratio of degranulation degrees of MCs
quercetin 30,8£2,9% | 87,248,4% | 8,6£0,7* | 4,2+0,4* under the influence of a mixture of flo-
caffeine 30,7£3,1* 81680 | 121411 | 6,30,5 calin and foridone. The effect of a mixture

control, with a 9.59% decrease in DI (p<0.05). The ratio
of degrees of MC degranulation also changed — the num-
ber of MCs with 1 degree of degranulation increased (by
8.52%, with p<0.05). On the contrary, the number of
MCs in the 2nd and 3rd stages of secretion decreased by
18.39% and 17.71% (all p<0.05). This indicates the stabi-
lisation of subcutaneous tissue MC secretion by querce-
tin in vivo.

Using a caffeine solution in vivo leads to a decrease
in the secretion of subcutaneous adipose tissue. The DI
of mastocytes decreases by 11.64% (p<0.05). The de-
crease in the secretory activity of MC under the influ-
ence of caffeine is not accompanied by changes in the
degree of mast cell degranulation — the number of cells
with |, 2 and 3 degrees of degranulation did not differ
significantly from the control.

As can be seen from tables 1 and 2, the secretory
activity of mesenteric mast cells in the control group was
higher than that of subcutaneous adipose tissue.

The effect of flocalin on the secretion of mesenteric
MCs in vivo did not lead to statistically significant chang-
es, although the degree of degranulation increase was
higher than in preparations of subcutaneous adipose tis-
sue MCs — by 4.18% compared to 2.05%. There were no
statistically significant changes in the degree of degran-
ulation of MC under the influence of floccalin in mes-
entery preparations.

In vivo administration of foridone solution leads to
anincrease in mesenteric MC secretion, similar to that of
flocalin. Mastocyte Dl increases by 5.29%, which is high-
er than the effect of flocalin, but without a significant
difference compared to the control. The effect of fori-
done on mesentery preparations is more pronounced
than on subcutaneous adipose tissue preparations. It is
also worth noting that the increase in the secretory ac-
tivity of MC under the influence of foridone was not ac-

Table 3 — Changes in subcutaneous adipose tissue MC secretion
under the influence of biologically active substances in vitro

of flocalin and foridone on the secretion
of mesenteric MC was higher than that
of each drug alone; and it also exceeded the effect of a
mixture of these drugs on the secretion of subcutaneous
tissue MC.

Using NH,Cl solution in vivo leads to an increase in
the degree of degranulation of mesenteric MCs, with
a significant increase in mast cell DI by 6.41% (p<0.05).
The recorded increase in the number of MCs in the state
of secretion is not accompanied by significant changes in
the balance of their degranulation levels. Also, the num-
ber of degranulating mast cells in vivo in the mesentery
was higher than in subcutaneous adipose tissue — the DI
of mast cells in the mesentery increased by 6.41% com-
pared to the control, and in subcutaneous adipose tissue
— by 5.82%.

In vivo, quercetin causes a decrease in MC secretion
in the mesentery of rats compared to the control — DI of
MC decreased by 14.21% (p<0.05). The ratio of degrees
of degranulation also changed — the number of MCs with
1 degree of degranulation increased (by 8.59%, p<0.05).
However, the number of MCs with the 2nd and 3rd de-
gree of degranulation decreased by 34.84% (p<0.05) and
35.38% (p<0.05). This indicates the stabilisation of mes-
enteric MC secretion under the influence of quercitin in
vivo.

Exposure to caffeine solution in vivo leads to a de-
crease in the secretion of MC in the rat mesentery. The
DI of mastocytes decreases by 14.48% (p<0.05). The de-
crease in MC secretion under the influence of caffeine is
not accompanied by changes in the degree of mastocyte
degranulation.

Tables 3 and 4 show the results of the study of
mastocyte secretion in subcutaneous adipose tissue and
mesentery of rats under the influence of selected bio-
logically active substances in vitro.

The effect of flocalin in vitro is characterised by a
slight activating effect on the secretion of MCs in subcu-
taneous adipose tissue, as well as on the
MC population in vivo, however, more

pronounced — the DI of MCs in this case

. deg’egf"tfh';"fo‘:slg;i’;’l')aet:°“'% increased by 5.08%. There were no sta-
group d;';‘::"“a‘;‘;omnf% of degranulated cells tistically significant changes in the degree
1 2 3 of MC d'eg.ranulatlon under the |nﬂu_ence
control 37,432 533153 | 33,6:32 | 131412 of ﬂocallp in subcutaneous adipose tissue
flocalin 39,3+3,6 52,7¢5,1 | 33,8+3,2 | 13,5£1,2 pre?:r\?itlt?onsihcubaﬁon of subcutaneous
foridone 39,443,8 52,2+5,0 | 34,1+3,3 | 13,7¢1,3 . . . . .
_ : - i st === L2221 adipose tissue preparations in a foridone
mixture of flocalin and foridone|  40,9+3,8* 51,2+4,9 | 34,7+3,3 | 14,1+1,3* solution leads to an increase in MC secre-
NH,Cl solution 40,5+3,8* 51,1+4,9 | 35,043,3 | 13,9+1,3* tion in the same way as with flocalin — the
quercetin 30,83,1* | 62,5¢6,1" | 26,9+2,3* | 10,6£1,0" | p| of mastocytes increases by 5.35%. The
caffeine 31,3#3,0* | 56,2459 | 31,1432 | 12,7+1,2 | effect of foridone on in vitro samples is
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also more significant than on subcutane-
ous tissue preparations in vivo. Reduc-

Table 4 — Changes in mesenteric MC secretion under
the influence of biologically active substances in vitro

tion of MC secretion under the influence degree of MC degranulation, %
of foridone does not lead to significant index of MC of the total number
changes in the degree of MC degranula- SI0UD degradation, % of degranulated cells
tion. 1 2 3
The effect of a mixture of flocalin and control 44,7+4,2 68,26,6 | 21,419 | 10,4+1,1
foridone on the secretion of subcutane- flocalin 47,7+4,1* 66,8+6,5 | 22,6+1,9 | 10,6+0,9
ous adipose tissue MCs in vitro leads to foridone 47,9+4,2* | 66,0¢6,4 | 23,1+2,0 | 10,9+1,1
a significant increase in the number of |yixture of flocalin and foridone|  49,3:4,7* | 65,246,4 | 23,4+2,1* | 11,4+1,1*
degranulating MCs — theDl increased by NH,Cl solution 49,0+4,5% | 65,5464 | 23,3£2,1* | 11,2¢1,1*
9.36% (p<0.05) but without significant quercetin 36,143,4% | 80,147,8" | 13,741,9% | 6,246,
changes in the ratio of degrees of MC de- caffeine 36,3:3,4* | 70,1#6,0 | 19,819 | 10,111

granulation. Only a significant increase in
the number of MCs with 3 degree of de-
granulation by 7.63% (p<0.05) was recorded. The num-
ber of MCs with the 1st and 2nd degree of degranulation
secretion increased insignificantly. The effect of a mix-
ture of flocalin and foridone on the secretion of subcuta-
neous adipose tissue in vitro is higher than that of each
drug alone. It also exceeded the effect of a mixture of
these drugs on the secretion of subcutaneous adipose
tissue in vivo.

Using NH,Cl in vitro leads to an increase in the de-
gree of secretion of MCs in subcutaneous adipose tissue
—the DI of mastocytes statistically significantly increased
by 8.28% (p<0.05) compared to the control. However,
this increase in the number of MCs in the state of active
secretion is not accompanied by significant changes in
the balance of degrees of their degranulation. The num-
ber of subcutaneous adipose tissue MCs in the state of
active exocytosis in vitro is higher than in vivo. This is
evidenced by the increase in the DI of subcutaneous ad-
ipose tissue MCs, which in vivo was 5.82% (p<0.05) and
in vitro — 8.28% (p<0.05).

Quercetin in vitro causes a decrease in the secretion
of MCs in subcutaneous adipose tissue preparations
compared to the control — the DI of MCs decreases by
17.65% (p<0.05). The ratio of degrees of MC degranu-
lation also changes — the number of MCs with the 1st
degree of degranulation increased (by 17.26%, p<0.05)
against the background of a decrease in the number of
MCs with the 2nd and 3rd degrees of degranulation — by
19.94% (p<0.05) and 19.08% (p<0.05). This indicates the
stabilisation of subcutaneous adipose tissue MC secre-
tion under the influence of quercetin in vitro.

Using a caffeine solution in vitro leads to a decrease
in the secretion of subcutaneous adipose tissue MCs —
mast cell DI decreases by 16.31% (p<0.05). The decrease
in the secretory activity of MC under the influence of
caffeine is not accompanied by changes in the degree of
mast cell degranulation.

The in vitro effect of flocalin is characterised by a sig-
nificant activating effect on mesenteric MC secretion —
Dl increased by 6.71% (p<0.05) compared to the control,
and this is the only statistically significant effect of flo-
calin in the whole series of experiments. However, there
were no significant and reliable changes in the degree of
degranulation of MC under the influence of flocalin in
subcutaneous adipose tissue preparations.

In vitro incubation of mesenteric fat preparations in
foridone solution leads to an increase in MC secretion,
as does the effect of flocalin — mastocyte DI increases
by 7.16% (p<0.05) compared to the control. This effect
is higher than that of flocalin and also more pronounced

compared to foridone on mesentery preparations in
vivo, but without significant changes in the degree of
MC degranulation.

The effect of a mixture of flocalin and foridone on
the secretion of mesenteric MCs in vitro led to a sig-
nificant increase in the number of degranulating MCs.
There was an increase in the DI of mastocytes by 10.29%
(p<0.05) compared to the control. The ratio of degran-
ulation degrees of MCs also changed significantly — an
increase in the number of MCs with the 3rd and 2nd
degrees of degranulation by 9.62% and 9.35% (all with
p<0.05) was recorded. These changes occurred against
the background of an insignificant decrease in the num-
ber of MCs with the 1st degree of exocytosis. The effect
of a mixture of flocalin and foridone on mesenteric MC
secretion is higher than that of each drug alone.

The use of NH,Cl solution in vitro leads to an increase
in the degree of MC secretion by 9.62% (p<0.05) com-
pared to the control. This is accompanied by changes in
the degree of their degranulation — the number of MCs
with 2 and 3 degrees of secretion significantly increased
by 8.87% and 7.69% (all with p<0.05). The number of
MCs with 1 degree of secretion does not change sig-
nificantly. The number of mesenteric MCs in the state
of active secretion in vitro is higher than in vivo, as ev-
idenced by the increase in the DI of mesenteric masto-
cytes, which in vivo was 6.41% (p<0.05), and in the in
vitro experiment was already 9.62% (p<0.05).

Quercetin in vitro causes a decrease in the secretion
of MCs in mesenteric preparations compared to the con-
trol. The DI of MCs decreased by 19.24% (p<0.05) with
a simultaneous change in the ratio of degrees of MC de-
granulation. The number of MCs with the first degree of
secretion increased by 17.44% (p<0.05), but the number
of MCs with the 2nd and 3rd degrees of secretion de-
creased by 35.98% and 40.38% (p<0.05). This indicates
the stabilisation of mesenteric MC secretion under the
influence of quercetin in vitro.

Using caffeine solution in vitro leads to a decrease
in the secretion of MC of subcutaneous adipose tissue
in rats by 18.79% (p<0.05) compared to the control. Re-
duction of MC secretory activity under the influence of
caffeine is not accompanied by changes in the degree of
MC degranulation.

Conclusions.

1. All the drugs selected for the study showed an ef-
fect on the processes of mast cell secretion. At the same
time, flocalin, foridone, a mixture of these substances,
and alkalisation of the medium, proved to be stimulants
of mast cell degranulation. On the contrary, quercetin
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and caffeine have an inhibitory effect on mast cell se-
cretion.

2. The maximum effect of stimulation of mast cell
secretion was recorded using a mixture of flocalin and
foridone, the lowest — with the action of flocalin alone.
This trend is characteristic of both subcutaneous tissue
and mesentery, and it is also preserved for in vivo and in
vitro conditions.

3. The stabilising effect of quercetin and caffeine on
mast cell secretion was characteristic of both mesenteric

4. The lowest degree of changes in mast cell secre-
tion under the influence of the applied substances was
recorded in preparations of subcutaneous adipose tissue
compared to mesentery. The most significant changes in
mast cell secretion were observed in in vitro compared
to the in vivo effect.

Prospects for further research.

A more detailed study of the processes of mesenteric
and subcutaneous adipose tissue mastocyte exocytosis

under the influence of biologically active substances at
the ultramicroscopic level.

and subcutaneous adipose tissue mast cells in vivo and
in vitro.
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3MIHU CEKPETOPHOI AKTUBHOCTI MACTOLIMTIB
ni4a snansom bloN10rN4YHO AKTUBHUX PEHOBUH

HauioHanbHui yHiBepcuTteT disnuHOro BUXoBaHHA i cnopTy YKpaiHu (m. Kuis, YKkpaiHa)
del-p@ukr.net

Macmoyumu € sucokocneyianizo8aHumu, nonighyHKYioHAAbHUMU KaimuHamu 3 6a30inbHUMU 2paHyaAamu y
yumonnasmi. Lii eemepozeHHi KnimuHuU Miesni0ioHo20 pAdY HAABHI Y BACKYAAPU308AHUX MKAHUHAX, 0e 8UCMynarmeo
8 posi iMyHHUX nocepedHUKi8, peaz2ytomb Ha iHeasil Hociie aHmuzeHis, bepyms yyacme 8 opzaHizayii peakyili
3ananeHHs, i pemooento8aHHA MKAHUH mouw,o. Y HayKosili nimepamypi ekpali maao HassHux sidomocmeli w000
peakuii macmoyumis Ha enaue 6ion02iYHO AKMUBHO PeyvyosuH, AKi nNpulmMmaroms yyacms 8 pezynayil MOmopuKu
moecmoi KUWKU, W0 CIIOHYKAs10 HAC 00 BUKOHAHHA HAWO020 00CAI0HEHHS.

Mema - Odocnidumu ocobsausocmi 3MiH CekpemopHoi akmusHocmi macmouyumis niOWKIPHOI Huposoi
KAIMKOBUHU i bpuxci wyypis nio ernsausom 6ion02iyHO GKMUBHUX Peyo8UH.

JocnioxeHHa nposedeHo Ha binux 6e3MopodHUX cMameso3pinux Wypax-camysax, 018 OYiHKU CeKpemopHOi
aKmMugsHocmMi Macmouyumis 8UKOPUCMOBY8AaAU MeMOO MOPHOMEMPUYHO20 aHAANIZY. [omysanu npenapamu
niOWKipHOI #uposoi KaimkosuHu i bpuxi. CmaH macmouyumis 8 rnpenapamax OUiHB8AsAU 3a O00MNOMO20t0
c8imsa1080i MiKpocKonii, cmyniHb cekpemopHoi AKMUBHOCMI OUiHKB8AU 30 iHOeKcoM de2paHynauii, iHmeHcusHicmo
O0ezpaHynayii oyiHoeanu no cmyneHsax (cnabka, nomipHa, cunsbHa). YacmuHa ekcnepumeHmie b6ysaa nposedeHa 6
YMOBax in vivo, iHWa YacmuHa — 8 ymosax in vitro. [locnioxcysanu enaus Ha cekpeuyio macmouyumie ¢haokaniHy,
hopudoHy, cymiwi priokaniny i popudory, pos4yurHy NHACI, keepuemuHy, KogeiHy.

MakcumansHuli echekm cmumynayii cekpeyii my4yHux KaimuH 6ys 3apeecmposaHuli npu 3acmocy8aHHI cymiwli
nokaniHy i ¢popudoHy, HalimeHwul - nNpu 3acMoCy8aHHI hoKaniHy. LUa meHOeHUia € XapaKmepHow AK 014
niOWKIipHOI XUPoBOI KNIMKOBUHU, MAK i 0419 6pUXi, MAKOX 80HA € NPUMAMAHHOK 078 yMos8 in vivo i in vitro.
Cmabinizyroduli 8rnaue keepuemuHy i KogeiHy Ha cekpeuyito macmoyumie 6ys xapakmepHUM 0719 Macmoyumis AK
b6puxi, mak i NiOwKipHOI ¥uposoi KNnimkosuHuU 8 ymosax in vivo ma in vitro. HalimeHwuli cmyniHe 3miH cekpeuii
macmouyumie nid 8rnau8oM 3aCMOCOBAHUX pe4vyosuH 6yno 3aghikcosaHo y rnpenapamax niOwWKipHoOI Huposoi
KAIMKOBUHU, MOpi8HAHO 3 npenapamamu bpuxi. Halibinbworo Miporo 3mMiHU y cekpeuyii myyHUX KaimuH 6yau HaAaeHi
8 yM08ax in vitro, mopisHAHO 3 echekmom in vivo.

Y 8cix 0bpaHux 6ion02iYHO AGKMUBHUX Pevyo8UH 3APeECmpoB8aHO HAABHICMb 8MaAUBY HA MPoyecu cekpeuii
macmouyumis. lMpu ybomy ¢noKaniH, hopudoH, cymiw 060X YuUx pevyo8uH, 0 MAKOH 30s1y208Y80HHA cepedosulya,
nposAsunu cebe Ak cmumyaamopu 0e2paHynayii macmouyumis. KeepuyemuH i KogheiH, HA8MAKU, CPU4YUHOMb
iHeibyroyuli 8raus Ha cekpeyiro macmoyumis.

Knrovosi cnoea: macmoyumu, moecma KUwKa, 0e2paHynayis, 6puxa, nidWwkKipHa #upoea KaimKosuHd.

38’A30K nyb6aiKauii 3 n1aHOBMMMU HayKOBO-A0CNIA-
HUMMK poboTamu.

PoboTa € dparmeHTom HAP «BnavB eK3oreHHuUxX Ta
eHgoreHHnx ¢akTopiB Ha nepebir aganTauiliHMX pe-
aKUiM opraHiamy A0 ©¢i3sMYHUX HaBaHTaXeHb pPi3HOT
iHTEHCMBHOCTI» (4eprKaBHUIN peecTpauiiHMii  Homep
012U108187).

Bcryn.

Ty4Hi KAiTMHK (MacTouunTn, NabpoumnTtu, KAiTMHKU Ep-
nixa) € BMCOKocneLianizoBaHMMMU NONIPYHKLIOHANIbHK-
MW KNITMHaMM 3 HaABHICTIO 6a30iNbHUX FPpaHyN Y UUTO-
nnasmi [1, 2]. Lli reTeporeHHi KNiTMHM MienoigHoro paay

HaABHi Y BAaCKyNspU30BaHMUX TKaHMHaX (LLKipa, AnXanbHi
LUAXM, WIYHKOBO-KULWKOBUI i ypOreHiTanbHUIA TPaKT),
A€ BUCTYNatoTb B PONI iMyHHMX NOCEPeaHMKIB MiXK opra-
Hi3MOM Ta 30BHilLHIM cepeaosuuiem [2, 3]. JlabpouunTn
pearyoTb Ha BTOPrHEHHsA i iHBasii HociiB aHTUreHiB, be-
PYTb y4acTb B OpraHisadyiii peakuilt 3ananeHHs i pemoge-
NOBAHHA TKAHWH nicna Hboro [4, 5].

B TOBCTi KMLWLI YMCNEHHI MeZiaTopu MacToumTiB
BM/IMBAOTb Ha CTPYKTYPHO-PYHKLIOHANABbHY WifiCHICTb
E€HTEepOoUMUTIB, CNPUAIOTb CEKpeLii iOHiB i BOAW, aKTU-
BYIOTb iIMYHHi i BAa30MOTOpPHI peakuii, 6epyTb y4acTb B
npouecax remoKoarynsLii, a TakoXK MOZAYNIOTb MOTO-
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PUKY TOBCTOT KMWKK [6, 7]. Kpim uUbOro, BMBINbHEHHA
MacToOLMTaMMN WMPOKOro cnekTpy 6ioNoriyHO aKTUBHMX
pPeYOBUMH BU3HAYAE OAHY 3 MPOBIAHWX PONEN UUX KNITUH
Yy Moaynauii akTMBHOCTI MiCLLEBUX HEMPOrymopasbHUX
PEerynaTopHUX mexaHiamiB TOBCTOI KMWKM [8, 9]. Takum
UMHOM, BioXiMiuHe PiI3HOMAHITTA BMICTy CEKPETOPHMUX
rpaHyn, BapiaHTHICTb AerpaHynsuii, nonimopdism no-
nyaauin MacTouMTiB CBiAYaTb MPO iX Ba*K/NMBY y4yacTb
Y 34icHeHHI ¢isionoriyHmx i natonoriyHMx npouecis B
TpaBHOMY TPaKTi. BTim, y cyyacHili HayKoBii niTepaTy-
pi 4O cux Nip BKpai Mano HasBHUX BiAOMOCTEN WOA0
peakuii macTouuTie Ha BNAMB 6i0NOrYHO aKTUBHO pe-
YOBWH, AKi NpMMMaloTb y4yacCTb B perynsLii MOTOPUKHK
TOBCTOI KMWKK. Came ue aKTyanisyBasno NoABY HALIOro
OOCNIAXEeHHA.

MeTa gocnigeHHs.

Jocnianti ocobanBOCTi 3MiH CEKPETOPHOT aKTUBHOC-
Ti MacToOUMTIB NiALWKIPHOT KMPOBOI KNITKOBUHM i BpUKi
LLypiB Nig, BNAMBOM 6i0N0MYHO aKTUBHUX PEUYOBMH.

06’eKT i meTOAM goCNigXKeHHS.

JocnigkeHHa nposefeHo Ha 6inmx 6e3nopoaHux
CTATeBO3PINNX LLypax-CaMuAX, 3 BUXiZHOK Macol Tina
200£10r. YTpUMaAHHA NigA0CNiHNX TBAPUH | MaHinynauii
3 HAMW NPOBOAMIN BiAMNOBIAHO A0 NPaBW/, BCTAHOB/E-
HUX «EBPOMENCHKOID KOHBEHLLE 3 3aXUCTy XpebeTHux
TBapuWH, WO BUKOPUCTOBYIOTbCA ANA €KCNepuMeHTasb-
HUX Ta IHWWX HAYKOBWX LiNel», a TaKOXK Yy BiANOBIAHOCTI
00 NONOXKEeHb «3araibHNX ETUYHUX MPUHLMNIB eKcnepwm-
MEHTIB Ha TBAapMHax», yxBaneHux lNepwmnm HauioHanb-
HUM KOoHrpecom 3 6ioetuku (Kuis, 2001). EKkcnepumeHT
NpPOBOAMW/IN Y BiANOBIAHOCTI A0 MiXKHAPOAHUX NMPUHLM-
niB lenbciHCbKOi AeKnapau,ii «Mpo rymaHHe cTaBaeHHA
[0 TBapuH» i «CNiNbHUMU ETUMHUMU NPUHLMNAMM EKC-
nepuMMmeHTiB Hag TBapuHamm» (Ctpacbypr, 1986) [10].

[na ouiHKM CeKPeTOPHOI aKTUBHOCTIi MacTOLMTIB BU-
KOpWUCTOBYBANM MeTos MopdoMeTpryHOro aHanisy [11].
3pasKu NigWwKipHOI XXMPOBOI KNITKOBUHM | BpUXKi LypiB,
po3mipom npubansHo 100 mm?, po3smiwysann B 0,1%
po3unH dopmaniHy Ha 1 XBUAWHY ONA NOYATKOBOI QiK-
cauii. Jani niacywysanu Ha ¢inbTpyBanbHOMy nanepi i
33 JONOMOrOI0 NpenapyBasibHUX FOIOK PO3TATyBan He
3HEXMPEHOMY NPenapyBasibHOMY CK/i 40 MOBHOIO MNpu-
nvnaHHA. OcHOBHY ¢iKcallito 3pa3KiB NpoBoOAMAN NPOTA-
rom 30 xBuaunH B 0,1% po3unHi popmaniHy, nicna Yoro
npenapaTtu TKaHMH npommeanm 30 XBUAWH Nig NPOTOY-
HO0 BOAOHO, | BUCYLLYBAN MPU KiMHATHI TemnepaTypi.
dapbysaHHa nposoaunn 0,15% po3umHOM TonyiguHO-
BOrO CMHbOTO, MICNA YOro 3Pa3KM 3HEXMUPIOBAAU i 3He-
BOAHIOBAN LWAAXOM NOCNIAOBHOIO NpoMmuBaHHA y 70%,
96% i 100% eTtaHoni, cymiwi Kcuaona i
100% eTtaHona (y piBHUX Nponopuisx), Ha
3aBeplueHHsa —y 100% kcunoni. 3apapbo-

KPETOPHUX FpaHyAn, aapa He BMAHO. MMomMipHMIA CcTyniHb
OerpaHynauii — KinbKiCTb FPaHyn 3a MeXamu KAITUHU
6inblla, € 03HAKM MOPYLWEHHA LificHOCTI MembpaHu,
MOKHa No6auntn aapo. CUNbHUI CTYNiHb AerpaHynaLii
— BCA KNiTMHA OTOYEHa rpaHynamMu, KnitTuHa aedopmo-
BaHa, Li/icHICTb membpaHM 3HA4yHO MopylieHa, AA4PO
BUAHO Ay»Ke nobpe. Ha KoXXHOMY npenaparti ouiHBann
200 mactouuTis B 20 nonAx 3opy. HacTnuHa ekcnepmumeH-
TiB byna npoBegeHa B yMOBaXx in Vvivo, iHLWA YacTUHa — B
YMOBaXx in vitro. B ocTaHHbOMY BMMNAAKY, Y WypiB nicns
AeKaniTauii BUTAryBav 3pas3Ku NiALWKIPHOT KNITKOBUHM i
6puXKi, AKi iIHKyByBanu NPoTArom 15 XBUAUH B PO34MHaX
06paHMX ANs eKcnepumeHTy 6ioNoriYHO aKTUBHUX peyo-
BUH (dnoKaniH, bopmaoH, cymiw dnokaniHy i opnaoHy,
posunH NH,Cl, kKBepueTuH, KodeiH).

OTpumaHi gaHi niggaBanvcb CTaTUCTUYHIN 06pobLi
i3 BUKOPUCTaHHAM KpuTepis t (3a CTbIoAEHTOM), @ TAaKOXK
CTaHAAPTHUX MPUKNALHUX MPOrpam CTaTUCTUYHOI 06-
pob6KM maTepianis — nporpamum SPSS Statistics.

Pe3ynbTati AocnigyKeHHs i ix 06roBopeHHs.

Pesynbratn pocnigrKeHHA cekpeLuii TYYHUX KAiTUH
(TK) nigwKipHOT *XMPOBOT KAITKOBUHU i BpUKi LLypiB B
yMoOBax in vivo npeactasnieHi B Tabamuax 1 2.

Bnane pioKaniHy Ha cekpeduito TK nigwKipHoi sKkunpo-
BOIi K/IITKOBUHM in vivo He HabyB CTaTUCTUYHO BipOrigHMX
3MiH — Ha TAi BNIMBY L€l pe4oBUHM BigbyN0CA HE3HAYHe
3pocTaHHAa 14 mactouumTis (2,05%). [LOCTOBIpHMX 3MiH B
AuHamiui ctyneHen gerpanynsauii TK nig snansom ¢no-
KaNiHy TAKOX He 3aPeeCcTPOBaAHO, NLLE HE3HAYHO 36i/1b-
wwunaca KinbKicte TK 3 2 i 3 cTyneHem gerpaHynauii, 3i
3HMXKEHHAM KinbKocTi TK 3 1 cTyneHem gerpanynsuii.

3acTtocyBaHHA po34MHy GOpPMAOHY B YMOBaxX in Vivo
npu3BoauTb A0 36inbleHHA gerpanynauii TK nigwkip-
HOI *KMPOBOI KNITKOBUHMU, AK i y BUNagKy dnokaniny. |4
MacTouMTiB Npu LboMy 36inblwyeTbca Ha 4,45%, Wo €
BULWMM 33 edpeKT poKaniHy, ane 6e3 A4OCTOBIPHO 3HAYY-
0T BiAMIHHOCTI NOPIBHAHO 3 KOHTpPoaem. BapTo 3a3Ha-
YUTW, WO 3pOCTaHHA ceKkpedii TK nig Bnavesom popmaoHy
He CYNPOBOAMKYETLCA 3MiHAMM Y CTYMEHAX AerpaHynauii
MacToumTiB.

Bnaue cymiwi pnokaniHy Ta popmnaoHy Ha cekpeuito
TK nigWwKipHOi XMPOBOT KNITKOBMHM in Vivo Npu3BoAMB
[0 CTaTUCTUYHO BipOTriZAHOIO 3pOCTaHHA KiNbKOCTI gerpa-
Hyntotoumx TK — Ha Thi BNAMBY Cymili npenaparTis Big-
bynoca 36inblieHHa 14 mactoumTie Ha 6,51% (p<0,05).
[ocToBipHMX 3MiH Yy CniBBIAHOLWEHHI cTyneHel aerpa-
Hynauii TK, nig, gieto cymiwi dnokaniHy i dopnaoHy He
Bigbynocs.

Tabnuua 1 — 3miHm cekpeduii TK nigLwKipHOI }KMPOBOT KNiITKOBUHU
nig Bnamsom 6ionorivHO aKTUBHUX PEUYOBMH in Vivo

BaHi MpenapaTv 3a/MBanu KaHaACbKUM . cTyniHb aerpanynayii TK, %
6anb3amMoM, HaKpuBaaM  MOKPUBHUM e BiA 3aranbHOI KiNbKOCT
cknom. CTaH MacTouMTIB OLiHIOBaAKW 3a b p'e".’l.aK"‘;',m""" AErpaHynboBaHUX KNITUH
[OMOMOroK0 CBIT/IOBOI MiKpOCKonii, CTy- ' 1 2 3
NiHb CEKPETOPHOI aKTUBHOCTI OLLiHIOBaNu KOHTpO/Ib 29,2+2,7 68,1+6,7 | 22,3+2,1 | 9,60,8
3a iHaeKkcom perpanynauii: 14 = (KOK/ bnokaniH 29,8+2,8 67,8+6,6 | 22,5+2,1 | 9,7+0,8
3KK) x 100%, ge |4 — iHgeKc aerpaHyna- bopuaoH 30,5+2,9 67,616,8 | 22,7£2,2 | 9,7+0,9
uii; KOM — KinbKicTb AerpaHynboBaHUX | cymiw ¢prokanivy i bopuaoHy 31,1+2,9* 67,2+6,6 | 22,942,2 | 9,9+0,9
KNiTWH; 3KK — 3aranbHa KiNbKiCTb KAITUH. po3unH NH,CI 30,9+2,8 66,1+6,6 | 24,1+2,2 | 9,8+0,8
IHTEHCMBHICTb  AerpaHynauil  ouiHio- KBEPLLETUH 26,4+2,4* | 73,9459* | 18,2+1,5% | 7,940,5*
Ba/W Mo cTyneHsx — cnabka (1), nomipHa Kodein 25,8+2,3* | 70,1469 | 20,5¢2,1 | 9,4%0,9

(2), cunbHa (3). Cnabkuii cTyniHb aerpa-

HYNALIT — 32 MeXamun KNitTuHKM 1 — 5 ce- kowtponio.

Mpumitku: TyT i Hagani *craTucTmyHo pocTtosipHO (p<0,05) NOPIBHAHO 3i 3HAYEHHAM
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Tabnuusa 2 — 3miHm cekpeuii TK 6puki nig snavsom
6ioN0oriYHO aKTMBHUX PEYOBHUH in vivo

HOI BiAMIHHOCTI MOPIBHAHO 3 KOHTPOAEM.
Oia dopuaoHy Ha npenapaTax Bpuxki €

i cTyninb gerpanynawi TK, % 6iNblW BUPaAKEHOID, HiXX Ha Npenapartax

iHAeKC B, 3aranbHOI KiNbKOCT NigLWKIPHOT XMPOBOI KNITKOBMHKU. BapTo

rpyna Ae"?l_al(“‘(’}’z"“" AErpaHyNbOBaHMX KNITUH TaKOM 3a3HAUUTM, LLLO 3POCTAHHA CeKpe-

! 1 2 3 TOpHOI akTuBHOCTi TK nig snamvesom ¢o-

KOHTPO/Ib 35,9+3,4 80,3+8,2 | 13,2+1,4 | 6,5¢0,5 | PUAOHY HE CyNnPOBOAKYBAI0CA AOCTOBIp-

dnokanin 37,4+3,6 79,948,1 | 13,4#1,2 | 6,7+0,6 | HAMM 3MiHaMW Y CTyNeHAX AerpaHynauii
dopunaoH 37,8%3,6 79,6+£8,0 | 13,6%1,2 | 6,8+0,6 MacTouuTiB.

cymiw pnokanivy i bopugoHy | 38,8+3,7* | 79,248,2 | 13,9+1,3 | 6,9t0,6 Bnaue cymiwi ¢nokaniny i ¢opuao-

po3umn NH C 38,2¢3,5* | 79,4:8,2 | 13,8£1,3 | 6,8:0,5 | HY Ha cekpeuito TK Bpwxi wypis in vivo

KBEpLETUH 30,8+2,9* 87,2+8,4* | 8,6+0,7* | 4,2+0,4* npussoans A0 CTaTUCTUYHO BIpPOrigHOro

KodeiH 30,743,1* 81,680 | 12,1+1,1 | 6,3+0,5 | 3POCTaHHA KinbKOCTi gerpaHyntooumnx TK

3actocyBaHHa po3ynHy NH,Cl in vivo npussoants Ao
3pocTaHHA | macToumTiB NiALWKIPHOT XNPOBOI K/ITKO-
BUHW Ha 5,82% (p<0,05) NOpiBHAHO 3 KOHTpPOAEM. BTim,
ue 36inbweHHA KinbKocTi TK B cTaHi cekpedii He cynpo-
BOZKYBANOCA 3HAYHUMM 3MiHAMK y BanaHci ix cTyneHis
aerpaHynauii.

KBepLeTuH in Vivo CNPUYMHAE 3MEHLLEHHA CeKpeLil
TK nigWKipHOI XKMPOBOT KNITKOBMHWU NMOPIBHAHO 3 KOHTP-
onem, I, npu ubomy 3HWKyBaBcsA Ha 9,59% (p<0,05).
TaKoK 3MiHIOBa0CA CNiBBIAHOLWEHHA CTyneHen agerpa-
HynAauii TK —3pocna Kinbkictb TK 3 1 ctyneHem gerpaHy-
nauii (Ha 8,52%, 3 p<0,05). HaTtomicTb, 3HM3MAACA KiNlb-
Kictb TK'y 2 i 3 cTyneHi cekpeuii—Ha 18,39% i Ha 17,71%
(yce p<0,05). Le cBiaunTb npo cTabinisauito cekpeduii TK
NiLWKiPHOT KNITKOBUHM KBEPLLETMHOM B YMOBaX in Vivo.

3acTocyBaHHA PO34YMHY KodeiHy in vivo npr3BoauTb
[0 3MeHLLeHHA cekpeuii TK nigwkKipHoi XXMpoBOI KNITKO-
BUHMU. Il MacTOLMTIB 3HMKYETLCA NpU upbomy Ha 11,64%
(p<0,05). 3meHLWeHHs ceKkpeTopHOi aKTMBHOCTI TK nig,
BMIMBOM KOEiHy He CynpoBOAMKYETbCA 3MiHAMMU Y CTy-
NeHAX AerpaHynALii MaCTOLMUTIB — KiNbKICTb KAITUH 3 |, 2 i
3 cTyneHamu aerpaHynaAuii 4OCTOBIPHO He Bigpi3HAnacA
Bif, KOHTPONIO.

AK BUAHO 3 Tabn. 1. i 2, y TBAPMH KOHTPOIbHOI rpynu
CEeKpPeTopHa aKTUBHICTb TYYHUX KNITUH BpUXKi € BULLOIO
NopiBHAHO 3 TK MiALWKiPHOI XMPOBOT KNITKOBMHU.

Bnane ¢iokaniHy Ha cekpeuito TK 6puxi in vivo He
Npu3BOAMB A0 CTaTUCTUYHO 3HAYYLLMX 3MiH, XO4a CTy-
NiHb 3pOCTaHHA AerpaHynauii 6ys BULUM, HiXK B npena-
patax TK nigwKipHOi *X1MPOBOi KNITKOBUHU — Ha 4,18%
nopisHAHO 3 2,05%. CTaTUCTUYHO 3HAYYLLMX 3MIH Y CTy-
neHax gerpaHynauii TK nig gieto dnokaniHy y npenapa-
Tax OpmXKi TaKoXK 3apeecTpoBaHo He bByo.

3acTocyBaHHA PO34YnHY GOPUAOHY in Vivo nNpu3Bo-
OUTb A0 36inbweHHA cekpeuii TK BbpuKi, Tak camo, aK i
dnokanin. I macToumTiB 3pocTaEe Npu Lbomy Ha 5,29%,
o € 6inblmm 3a Bname GpaoKaniHy, ane 6e3 gocToBip-

Tabnunua 3 — 3miHm cekpeuii TK nigwKipHOT })KMPOBOT KNITKOBUHU
nig BNAMBOM 6i010riYHO aKTUBHUX PEYOBMH in vitro

— Ha i gji cymiwi npenapartis Bigbyno-
ca 36inbweHHa 14 mactoumTie Ha 8,08%
(p<0,05). Ane, OCTOBIPHMX 3MiH B CMNiBBIAHOLIEHHI CTY-
neHen gerpaHynauii TK nig snansom cymiwi pnokaniHy i
dopuraoHy 3adikcoBaHo He byno. [ia cymiwwi daokaniHy
i dopigoHy Ha cekpeuito TK 6puxki 6yna BULLOIO, HiX B
KOXHOTO npenapaTy OKPEMO; a TaKOXK BOHA NepeBuLLy-
Basa BMN/MB CyMiLLi UMX NpenaparTiB Ha cekpeuito TK nig-
LWKIPHOT KNITKOBUHMN.

3actocyBaHHa po3umHy NH,Cl in vivo npussoauts A0
3pOCTaHHA cTyneHa aerpaHynauii TK 6puxi, |4 macTo-
LMTIB MPU LLbOMY AOCTOBIpPHO 36inbluyeTbecs Ha 6,41%
(p<0,05). 3adikcoBaHe 36inbleHHA KinbKocTi TK B cTaHi
ceKpeL,ii He CynpoBOAMKYETbCA CYTTEBUMM 3MiHAMMK Y Ba-
NaHCi CTyneHiB ix aerpanynauii. TaKoXK KiNbKicTb aerpa-
HY/IIOKYMX MACTOLUTIB in vivo y BpusKi 6yna Ginbwoto,
HiXK Y NiAWKIPHIN }KMPOBIN KNiTKOBMHI — | macTouuTis
6puKi 3pic Ha 6,41% NOPIiBHAHO 3 KOHTPO/AEM, a Y Nia-
LWKipHIM *KMPOBIM KNITKOBUHI — Ha 5,82%.

KBepLeTuH in Vivo CNPUYMHAE 3MEHLLEHHA CeKpeLil
TK B OpuWKi LLypiB NOpiBHAHO 3 KOHTpoaem — I, TK npu
LbOMY 3MeHLWyBaBcsa Ha 14,21% (p<0,05). 3miHtoBanocs
TaKOM) CMiBBiQHOLWEHHA CTyNeHen aerpaHynauii — 3poc-
Nna KinbkicTb TK 3 1 cTyneHem aerpaHynauii (Ha 8,59%,
p<0,05). BTim, 3HM3MNaca KinbKictb TK 3 2 i 3 cTyne-
Hem gerpaHynsuii — Ha 34,84% (p<0,05), Ta Ha 35,38%
(p<0,05). Lle cBiguntb npo cTabinizauito cekpeuji TK
BGpuWKi Mig BNAMBOM KBEPLUTUHY in Vivo.

Bname po3unHy KodeiHy in vivo npu3BoguTb [0
3MeHWeHHA ceKkpeuii TK 6puxki wypis. |4 mactoumTis
3HUNKYETBCA NpY LUboMy Ha 14,48% (p<0,05). 3MeHLLeH-
HA cekpeuyii TK nig BnaMBom KodeiHy He cynpoBoOAKY-
€TbCA 3MIHAMM Y CTYNEeHAX AerpaHynALii MacToumTiB.

Pe3ynbTaTn mocnifXKeHHA cekpeLlii mactounuTis nig-
LWKIpHOT *KMPOBOT KNITKOBMHU i BpuUXKi Wypis nig Bnau-
BOM 06paHuMx 6ioN0OrYHO aKTUBHUX PEYOBMH B YyMOBax
in vitro BinobparkeHo y Tabnuuax 3i 4.

[Oia dnokaniHy in vitro xapaktepusy-
€TbCA HE3HAYHUM AKTUBYHOUUM edeKTOM
Ha ceKpeuito TK nigwkipHoi »Knposoi

K/IITKOBMHM, TaK CaMo, AK i Ha monynauii

. cTyniHb aerpanynauii TK, %
b Bif, 3aranbHOI KiNbKOCTI
IR (LT BerpaHynboBaHUX KAITUH
TK, %
1 2 3
KOHTPO/Ib 37,413,2 53,3%5,3 | 33,6£3,2 | 13,1+1,2
dnokaniu 39,3+3,6 52,7¢5,1 | 33,8+3,2 | 13,5%1,2
bopraoH 39,4+3,8 52,2450 | 34,1%3,3 | 13,7+1,3
cymiw GpioKaniHy i opuaoHy 40,9+3,8* 51,2+4,9 | 34,7+3,3 | 14,1+1,3*
po3ynH NH,Cl 40,5+3,8* 51,1+4,9 | 35,043,3 | 13,9+1,3*
KBEPUETUH 30,8+3,1* 62,5+6,1* | 26,9+2,3* | 10,6+1,0*
KodeiH 31,3+3,0* 56,2+5,9 | 31,1+3,2 | 12,7412

TK in vivo, BTiM, 6inbl BUparkeHUm — I,
TK B ubomy BMNagKy 3poctas Ha 5,08%.
CTaTUCTMYHO AOCTOBIPHUX 3MIH CTyneHe
aerpanynauii TK nig gieto dnokaniny y
npenapaTax NigLWKipHOI *XMPOBOI KAITKO-
BMHW 3apEECTPOBAHO He byno.

IHKyb6aUia npenapaTiB NiAWKipHOT XKK-
POBOI KNITKOBMHW B PO34MHi POpPUAOHY in
vitro npu3BoguTb [0 36inblUeHHA ceKpe-
uii TK Tak camo, fK i 3 dnokaniHom — 11,
macToumTiB 3pocTae Ha 5,35%. [ia ¢opu-
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[OHY Ha 3pasKax in vitro TakoX € 3Hau-
HiWO, HiXX Ha npenapaTax NigWKipHOT

Tabnuusa 4 — 3miHu cekpeuii TK 6puKi nig snavsom

6ionoriyHO aKTUBHUX PeYOBUH in vitro

KNIITKOBMHM in Vivo. 3MeHLIeHHA cekpewii AL
. . '’
TK nig snavsom ¢0.pV|F|-0HV He npu3Bo- lipgEie Bif, 3arasbHoI KiNbKOCTI
OVWTb [0 3HAYHUX 3MiH Y CTyneHAx gerpa- rpyna Aefpa"\‘l;’"-'-" AerpaHyNboBaHUX KAITUH
Hynauii TK. o o T, % 1 2 3
Bnme cymiwi ¢nokanidy i ¢opuao- KOHTPONb 44,7t4,2 | 68,246,6 | 21,4+1,9 | 10,411
Hy Ha cekpewito TK niAWKIPHOI %WPOBOi bnokanin 47,7+4,1* | 66,86,5 | 22,6+1,9 | 10,6+0,9
KNITKOBMHMK in vitro npussBoguTb 40 [0- bopnaon 47924 2* 66.026.4 | 23.122.0 | 109+11
CTOBIPHOrO 3POCTaHHA KiNbKOCTI aerpa- —— — —— ——
HymOFI)OHMX TKp— [l 36inbwnsca Hapé 32% cymiw daoKanivy i popuaoHy 49,3+4,7* 65,2+6,4 | 23,4+2,1* | 11,4+1,1*
(p<0 05) ane 6es [LOCTOBIpHMUX 3N;iH y po3unH NH,Cl 49,0+4,5* 65,5+6,4 | 23,3+2,1* | 11,2+1,1*
CI'IiBI;i,L'J,HIOU.IEHHi CTyMeHeil  perpaHys- KBEPLLETUH 36,1+3,4* | 80,1%7,8* | 13,7+1,9* | 6,2+6,1*
uii TK. 3adikcosaHo Auwe AOCTOBipHE KodeiH 36,343,4* 70,146,0 | 19,8#1,9 | 10,1#1,1

3pOCTaHHA KinbkocTi TK 3 3 cTyneHem

Aerpanynauii Ha 7,63% (p<0,05). Kinbkictb TK 3 1 i 2
CTyneHem cekpeu,jii gerpaHynaLii 3pocna Heg0CTOBIPHO.
EdeKr Big cymiwi pnokaniHy i dopisoHy Ha cekpedito TK
NiALWKIPHOI XXMPOBOT KNITKOBMHM in Vitro € BULLMM, aHiXK
B KOXHOTO npenapaTa oKpemo. TaKoK BiH NepeBuLLlyBaB
BMN/AMB CYMiLli LMX NpenapariB Ha ceKkpewito TK nigLwkip-
HOI XMPOBOI KNITKOBMHM in Vivo.

3actocysaHHa NH,Clin vitro npu3soanTb A0 3poCTaH-
HA CcTyneHs cekpeu,ii TK nigwKipHOT *KMPOBOI KNITKOBUHM
— |4, mactoumTiB CTaTUCTUYHO [OCTOBIPHO 3POCTAE Ha
8,28% (p<0,05), NopiBHAHO 3 KOHTpPONeM. BTim, 03Haue-
He 3pOCTaHHA KinbKocTi TK B CTaHi aKTUBHOI ceKpeLii He
CYNPOBOAKYETLCA CYTTEBUMM 3MiHaMK y BanaHci cTyne-
HiB ix gerpanynauii. KinbKicte TK nigwkipHoi Xnposoi
KNITKOBMHM B CTaHi aKTMBHOrO €K30LMUTO3Yy in vitro €
6inbLIOtO, HiXX B ymoBax in vivo. MNpo ue ceig4MTb Beau-
YMHa 3pocTaHHA | TK nigWwKipHOi }XMPOBOI KNITKOBUHM,
AKa in vivo cknagana 5,82% (p<0,05), a in vitro — 8,28%
(p<0,05).

KBepueTuH in vitro cnpuymMHAE 3MeHLEHHA ceKpeLii
TK B npenapaTax MiALWKipHOI }XMPOBOi KNITKOBMHU MO-
piBHAHO 3 KOHTponem — I, TK 3meHwyeTbeca Ha 17,65%
(p<0,05). 3MiHIOETbCA TaKOX CMiBBiAHOWEHHA CTyne-
Hel perpaHynauii TK — 3pocna Kinbkictb TK 3 1 cTyne-
Hem aerpaHnynauii (Ha 17,26%, p<0,05) Ha TNi 3HUKEHHSA
KinbkocTi TK 3 2 i 3 ctyneHem gerpanynauii — Ha 19,94%
(p<0,05) Ta Ha 19,08% (p<0,05). Lle cBigumnTL Npo cTa-
6inisauito cekpeuii TK nigwKipHOT }XMPOBOI KNITKOBUHMN
nig BNAMBOM KBEPLETUHY in vitro.

3acTocyBaHHA PO34YMHY KodeiHy in vitro npn3sogmTb
00 3MeHLWweHHA cekpeuy,ii TK NiAWKipHOI XMPOBOi KNITKO-
BUHM — I[] MacToumTIB 3HUKYETbCA Ha 16,31% (p<0,05).
3HUXKEHHA CeKpeTopHOi akTMBHOCTI TK nifg BNIMBOM KO-
beiHy He cynpoBOAKYETHCA 3MIHAMM Y CTyMNeHAX Aerpa-
HYNALiT MacToLMTIB.

Oia dnokaniHy in vitro xapakTepu3yeTbca AOCTOBIP-
HUM aKTUBYIOUMM epeKTOoM Ha cekpeuito TK 6puxi — 14
36inblUIyeTbea Ha 6,71% (p<0,05) MOpPIBHAHO 3 KOHTP-
onem, i Ue €QMHUIA B YMOBAX HALIOIO eKCnepuMeHTy
CTaTUCTUYHO 3HauylWnii edeKT dnoKaniHy B ycin cepil
pocnigis. Ane, cyTTEBUX i AOCTOBIPHUX 3MiH CTyneHek
perpanynauii TK nig, gieto dnaokaniHy y npenapatax nia-
LKIPHOT *XMPOBOI KNITKOBMHW HE 3apPEECTPOBAHO.

IHKyb6aLia npenapaTiB 6puski B po3umHi popmnaoHy in
vitro npmnsBoauTb A0 36inbweHHA cekpeuii TK, aK i gis
dnokaniHy — I, mactoumnTis 3pocTtae Ha 7,16% (p<0,05)
NOpiBHAHO 3 KOHTposem. Lleli edekT € BULMM, HiXK Y
dnokaniny, i TakoX 6iNbll BUPaXKeHMM NOPIBHAHO 3 do-
pUOOHY Ha npenapaTtax 6pumxi in vivo, ane 6e3 pocTosip-
HWUX 3MIiH y CTyneHAx gerpaHynauii TK.

Bnaue cymiwi pnokaniny i opmnaoHy Ha cekpeuito TK
6puki in vitro npmMsBoamnB A0 AOCTOBIpHOro 36inblLUEHHA

KinbKOCTi aerpaHyntotoumnx TK — Bigbynoca 3poctaHHA
14, mactoumTiB Ha 10,29% (p<0,05) nopiBHAHO 3 KOHTp-
onem. CniBBigHOWeEHHA cTyneHen aerpaHynauii TK npu
LbOMY TAKOX [AOCTOBIPHO 3MiHWMOCA — 3adiKCcoBaHO
3pocTaHHA KinbkocTi TK 3 3 i 2 cTyneHem aerpaHynauii
Ha 9,62% i Ha 9,35% (yce 3 p<0,05). Li 3miHu Bigbynmcs
Ha TN HeQOCTOBIPHOrO 3HMMKEHHA KinbkocTi TK 3 1 cTy-
neHem eksoumtosy. EdeKT Big cymiwi paokaniny i popi-
OOHY Ha cekpelito TK BpuiKi € BULLMM, aHiXK B KOXKHOTO
npenapaTa OKpemo.

3actocyBaHHA posunHy NH,Clin vitro npussoauts oo
3pOCTaHHA cTyneHs cekpeduii TK Ha 9,62% (p<0,05) no-
PiBHAHO 3 KOHTpoaeMm. Lle cynpoBOaKY€ETbCA 3MiHAMK Y
CTYNeHAX ix gerpaHynauii — Kinbkictb TK 3 2 i 3 cTyneHa-
MW ceKpew,ii LoCcToBipHO 3pocTae Ha 8,87% i 7,69% (yce 3
p<0,05). Kinbkictb TK 3 1 cTyneHem ceKkpeLii npu Lbomy
CYTTEBO He 3MiHteTbeA. KinbkicTb TK 6puiKi B cTaHi ak-
TUBHOI ceKpeLji in vitro € 6inbLoto, Hi*K B yMOBax in vivo,
npo ue CBiAYNTb BeNMYMHA 36inbleHHs | macToumTis
6puKi, AKa in vivo cknagana 6,41% (p<0,05), a B pocniai
in vitro Bxe 9,62% (p<0,05).

KBepLueTuH in vitro cnpuyYMHAE 3MEHLIEHHA cekpe-
uii TK B npenapaTtax 6puKi NOPIBHAHO 3 KOHTPO/EM,
I TK 3meHwyeTbea Ha 19,24% (p<0,05) 3 ogHOYaCHO
3MiHOK CniBBiAHOWEHHA cTyneHen aerpaHynauii TK.
3pocna Kinbkictb TK 3 | ctyneHem cekpelii Ha 17,44%,
p<0,05), ane 3HM3MNaca Kinbkictb TK 3 2 i 3 cTyneHem
cekpeu,ii Ha 35,98% i Ha 40,38% (p<0,05). Lle cBigunTtb
npo crabinizauito cekpeuii TK 6puski nig Bnansom Keep-
LeTUHY in vitro.

3acTocyBaHHA PO34YMHY KodeiHy in vitro npn3soanTb
[0 3MeHWeHHA cekpelii TK NigWwKipHOI XMPOBOI KAIT-
KOBWHM LypiB Ha 18,79% (p<0,05) NOpPiBHAHO 3 KOHTpPO-
nem. 3MeHLWeHHA ceKpeTopHOoi akTnBHocTi TK nig snam-
BOM KOQeiHy He CynpoBOAKYETbCA 3MiHAMM Y CTyMeHAX
perpanynauii TK.

BucHoBKM.

1. VY Bcix obpaHux gns poboTu npenapatiB 3ape-
€CTPOBAHO HAABHICTb BM/AMBY Ha npouecu cekpedwii
mactoumTie. Mpu ybomy ¢nokaniH, GoOpUAOH, CymiL
060X LMX PeYOBUH, a TAaKOXK 3aNyroByBaHHA cepesoBU-
wa, npoAsuan cebe AK CTUMyNATOPU AerpaHynaLii Tyd-
HUX KNITUH. KBepueTuH i KodeiH, HaBnaku, CNpUYnHIO-
10Tb iHTiBYHOYMIA BNIMB Ha CEKPELLito MacTOLMTIB.

2. MakcumanbHuii ebeKT CTUMYAALLT cekpeLiii macTo-
umMTiB 3adiKCOBaHO NPW 3aCTOCYBAHHI cymili ¢paoKaniHy
i bopuaoHy, HarimeHWwWUIi — nNpw Aii dnokaniny. La TeH-
OEHLIA € XapaKTEPHOW AK ANA NIAWKIPHOI KNITKOBUHM,
TaK i Ana 6pusKi, TaKOXK BOHa € 36epiraeTbeca 414 yMOB in
vivo i in vitro.

3. Crabinisytouniti BNAMB KBEPUETUHY i KodeiHy Ha
ceKpeLito macTouunTie 6yB XxapaKTepHUM /19 MacTOLMTIB
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AK BPWKI, TaK i NiALWKIPHOT }KMPOBOT KNITKOBUHU B YyMO- MepcneKkTMBM NOAANbLUUX [OCNIAMKEHD.
Bax in vivo Ta in vitro. . )
4. HalimeHWWit cTyniHb 3MiH CeKpewjii macTouuTis binbw peTanbHe BWBYEHHA MPOLECIB eK30UMTO3y

niz, BNJMBOM 3aCTOCOBaHUX pevyoBUH By/o 3adikcoBaHo
y npenapartax nigWwKipHOi *XMUPOBOI KNITKOBMHM, NOpiB-
HAHO 3 6p_14>+<ero. HaVl6|ﬂbP—'0'0 MIPOIO 3MIHW Y CEKPEUIl  gnayBom 6ios10MYHO aKTUBHMX PEYOBMH HA Y/IbTpami-
TYYHUX KNITUH Byan HaABHI B yMOBaX in vitro, NOPiBHAHO

3 edeKToM in vivo. KPOCKOMNIYHOMY PiBHi.

MacToumTiB BpMKi i MigLWKIPHOT *KMPOBOI KNITKOBMHM Mg,
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3MIHU CEKPETOPHOI AKTUBHOCTI MACTOLMTIB NiA, BN/IMBOM BIO/IONYHO AKTUBHUX PEHOBUH

Kupuuek M. B., lyk’aHuesa I. B.

Pestome. B TOBCTIil KMLLLLi YMCNEHHI MeAiaTOPX MaCTOLLMTIB BM/IMBAOTb HA CTPYKTYPHO-GYHKLIIOHANbHY LiNiCHICTb
€HTepPOoUMUTIB, CNPUAIOTL CEKPELLT iOHIB | BOAW, aKTUBYIOTb iIMYHHI i BA30OMOTOpPHI peakLii, 6epyTb y4acTb B npoLecax
reMoKoarynauii, a TakoX MoAyNoHTb MOTOPUKY TOBCTOI KMLWKK. Kpim LLbOro, BUBIIbHEHHA MAaCTOLMUTAMM LLMPOKOTO
cnekTpy 6ioN0rYHO aKTUBHMX PEYOBUH BU3HAYAE OAHY 3 NPOBIAHUX PONIEN LMX KNITUH Y moaynaLii GyHKLiOHAaNbHOT
AKTMBHOCTI MiCLLEBUX HEMPOTYMOPAIbHUX PETYAATOPHUX MEXaHI3MiB TOBCTOI KMLWKKU. TaKUM YMHOM, BioximiuHe pis-
HOMaHITTA BMICTY CEKPETOPHMX FPaHy/, BapiaHTHICTb AerpaHyaauii, nonimopdiam nonyasuiin macTounuTiB cBig4aTb
Npo X BaXK/IMBY y4acTb Y 34iCHEeHHi $i3ioNoriyHnx i NaToNoriyHMX NPOLECiB B TPABHOMY TPaKTi. BTim, y cy4acHii
HaAYKOBIN NiTepaTypi A0 cMX Nip BKpai Maso HasaBHMX BiOMOCTEN WOAO0 peaKLii MacToumTiB Ha BMN/IMB BionoriyHo
aKTUBHO PEYOBUH, AIKIi MPUIAMAtOTb Y4acTb B perynaLii MOTOPMKM TOBCTOT KMWKKU. Came Lie aKkTyasisyBaso NosBy Ha-
LLOTO AOC/IAKEHHS.

B Halwomy AocnigyKeHHi y BCix 0bpaHux Ana poboTn pevyoBMH 3apeeCTPOBAHO HAABHICTb BMIMBY HA NpoLecu
cekpeuii mactouuTi. Mpun ubomy dbnokaniH, GopmaoH, cymiw 060X LUX PEYOBUH, a TAKOXK 3a/1yrOBYBaHHsA cepeso-
BULLA, NPOABUAM cebe AK CTUMYNIATOPU AerpaHynauii TyYHUX KNITUH. KBepueTuH i KodeiH, HaBNaKKn, CNPUYMHIOIOTb
iHriGyouMi1 BNIMB Ha CeKpeLito macToumnTiB. MakcMmanbHUI ePeKT CTUMYAALiT cekpeuii TY4HUX KNiTUH byB 3apee-
CTPOBaHMIM NPW 3aCTOCYBaHHI Cymilli GpioKaniHy i GOpMAOHY, HaiMEHLWWWUI — NPWU 3aCTOCYBaHHI ¢oKaniHy. Lia TeH-
OEHLIA € XapaKTEPHOO AK ANA NiALWKIPHOT XXMPOBOI KNITKOBUHM, TaK i AN1A BPUKi, TAKOXK BOHA € NPUTaMaHHO Ans
YMOB in vivo i in vitro. CTabinisytounit BNAnB KBepLETUHY i KOPEiHY Ha CEKpeLLito MacToLMTIB OYB XapaKTepHUM 414
MacCTOLMTIB SIK OPMKI, TaK i NiALWKiIPHOT }XMPOBOI KNITKOBMHM B YMOBAX in Vvivo Ta in vitro. HalimeHWwwWi cTyniHb 3MiH
ceKpeLuji macTouMTiB Nif BNAMBOM 3aCTOCOBAHMX PevyoBUH Byno 3adikcoBaHO y npenapaTax NigWKipHOT *KMpoBOi
KNITKOBMHMW, MOPIBHAHO 3 npenapatammn 6puski. Halbinblwoto mipoto 3miHW y ceKkpeuii macToumTiB 6ynn HanBHI B
YyMOBaXx in vitro, nopiBHAHO 3 epeKTom in vivo.

KntouoBi cnoBa: macToumMTW, TOBCTA KULLKA, AErpaHyaaLia, 6puKa, NifLWKipHa }KUPOBa KNITKOBMHA.

CHANGES IN THE SECRETORY ACTIVITY OF MAST CELLS UNDER THE INFLUENCE OF BIOLOGICALLY ACTIVE
SUBSTANCES

Kirichek P. V., Lukyantseva H. V.

Abstract. In the large intestine, numerous mediators of mast cells influence the structural and functional integrity
of enterocytes, contribute to the secretion of ions and water, activate immune and vasomotor reactions, participate
in the processes of hemocoagulation, and also modulate the motility of the large intestine. In addition, the release
of a wide range of biologically active substances by mast cells determines one of the leading roles of these cells in
modulating the functional activity of local neurohumoral regulatory mechanisms of the large intestine. Thus, the
biochemical diversity of the content of secretory granules, the variability of degranulation, and the polymorphism of
mast cell populations testify to their important participation in the implementation of physiological and pathological
processes in the digestive tract. However, in scientific literature, there is still very little available information on the
reaction of mast cells to the influence of active substances that participate in the regulation of colon motility.
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In our study, all the substances selected for work had an effect on the processes of mast cell secretion. At the
same time, flokalin, foridon, a mixture of both of these substances, as well as alkalinization of the environment,
proved to be stimulators of mast cell degranulation. Quercetin and caffeine, on the contrary, have an inhibitory
effect on the secretion of mast cells. The maximum effect of stimulation of the secretion of mast cells was registered
when using a mixture of Flocalin and Foridone, the lowest — when using Flocalin. This trend is characteristic of both
subcutaneous adipose tissue and mesentery, and it is also inherent in in vivo and in vitro conditions. The stabilizing
effect of quercetin and caffeine on mast cell secretion was characteristic of both mesenteric and subcutaneous
adipose tissue mast cells in vivo and in vitro. The smallest degree of changes in the secretion of mast cells under
the influence of the applied substances was recorded in preparations of subcutaneous adipose tissue, compared
to preparations of mesentery. To the greatest extent, changes of mast cells were present in in vitro conditions,
compared to the in vivo.

Key words: mast cells, colon, degranulation, mesentery, subcutaneous fat.
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Kosharnyi V. V., Kagramanyan A. K., Abdul-Ogly L. V., Ruthaizer V. G., Demchenko O. M.

MICROSCOPIC CHANGES IN NEPHRON STRUCTURES OF RENAL TISSUE FOLLOWING

BLAST-INDUCED EXPERIMENTAL TRAUMA
Dnipro State Medical University (Dnipro, Ukraine)
kosha.v@ukr.net

Our study shows that pressure waves significantly affect the structural and functional activity of the kidney, espe-
cially in the acute and early stages after exposure. Damage was mainly observed to the nephron and its components,
including the renal corpuscle and the proximal and distal tubular system. However, in later stages, these injuries
became more irreversible and were characterized by a destructive and sclerotic process in some areas of the renal
parenchyma. Under conditions simulating blast waves, we observed that animals developed more pronounced dis-
orders in the acute phase of exposure, such as edema and massive hemorrhage, which could be stabilized to prevent
further complications. This provides a theoretical basis for possible emergency interventions after blast waves, which
were the etiological factor of renal injury in our study. In the early stage after trauma, edema was slightly reduced,
but hemorrhage was more severe and extensive. At later stages after exposure to pressure waves, we observed areas
of dystrophic necrotic changes of tubular epithelium in the renal parenchyma, which made necrotic areas visible,
and the degenerative and destructive processes intensified in the renal parenchyma. Thus, according to the results
of the experimental study, the most significant morphological and histochemical changes in tissue and structural
components appeared in the acute phase (first day) and early phase (seventh day) after pressure wave exposure, but
at later stages (fourteenth day) these phenomena and manifestations became irreversible in some areas.

Key words: kidney, nephron, renal corpuscle, tubules, blast wave, trauma.
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