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Dopamine (DA) is produced and released by immune cells. Recent data pointed to DA as a key media-
tor between the nervous and immune systems. In the present study we tested the hypothesis that peripheral
dopaminergic system plays a negative role in ulcerative colitis pathogenesis via the effect on activity of pe-
ripheral blood phagocytes. The study was conducted on male Wistar rats (170-200 g). The peripheral dopa-
minergic system was destroyed by I-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) injection (20 mg/
kg, s.c., 4 times every 2 h). Colitis was induced by 0.1 ml 6% iodoacetamide enema. Rats were subjected to
autopsy on the 18" day. We found that MPTP-treated rats had decreased levels of tyrosine hydroxylase, rate-
limiting enzyme of DA synthesis, in colon but not in brain. The number and activity of colonic and peripheral
blood granulocytes did not significantly differ in saline- and MPTP-treated rats with colitis. The decreased
ROS production by monocytes, increased 1.8-fold the number of CD69 (an early activation marker) positive
monocytes and 6-fold intensity of CD69 surface expression were observed in MPTP-treated rats vs. saline-
treated rats during colitis. The CDI4 (the endotoxin coreceptor of phagocytes) surface expression was 2-fold
increased in MPTP-treated rats without colitis, but significantly decreased in both saline- and MPTP-treated
rats with colitis. We showed for the first time that the destruction of peripheral dopaminergic neurons leads to
the improvement of morphological signs of experimental colitis, which might be through the regulatory effect
of dopaminergic system on monocytes phenotype and their respiratory burst activity.
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opamine (DA) is a neurotransmitter, which
D regulates various processes such as cogni-

tion, locomotion, hormone secretion and af-
fects intestinal motility. Recent data indicates that
DA is involved in immune responses in autoimmune
diseases as well as in neurodegenerative disorders
and sepsis [1].

It is known that about 40% of blood DA has
peripheral origin, including gastrointestinal tract
(GI) [2]. Various studies on sympactomized animals
showed the presence of tyrosine hydroxylase (TH)
in non-neuronal cells (epithelial, muscle, endothelial
and leukocytes). Various pharmacological studies
and studies on knockout mice also determined the
existence of peripheral dopaminergic system [2, 3].

D1-D5 dopamine receptors were found
throughout different parts of GI tract with mainly D2
and D3 receptors in the colon [4]. It was previously
shown that D2 and D3 receptor agonists are able to
suppress mast cell degranulation and production of
pro-inflammatory mediators in vitro [5, 6]. D2 recep-
tor activation on endothelial cells suppressed VEGEF-
induced increase of vascular permeability, reduced
edema and provided vessel stabilization on cancer
models [7-9] and during the ovarian hyperstimula-
tion syndrome [10].

The decreased level of L-3,4-dihydroxyphe-
nylalanine (L-DOPA) and DA were determined in
colon mucosa of patients with inflammatory bowel
disease (IBD), which combined both ulcerative coli-
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tis and Crohn’s disease, [11] and during experimen-
tal colitis in rats [12]. Moreover, D2R TaqlA poly-
morphism, responsible for the decrease in receptor
density, is associated with refractory Crohn’s disease
[13].

Previously Tolstanova et al. [14] showed that
D2 receptor expression in the colon was altered in
patients with IBD and during experimental colitis
in rats. D2 receptor activation accelerated the heal-
ing of lesions during experimental colitis through
the downregulation of vascular permeability and,
as a result, the reduction of inflammation. Two D2
receptor agonists (quinpirole and cabergoline) were
used in the above study; both of them can cross
blood brain barrier; hence, they act on the periphery
and in the central nervous system. Thus, we could
exclude the role of neither central nor peripheral
dopaminergic system in the beneficial effect of D2
agonists on the colonic lesion. Moreover, the data on
duodenal ulceration indicated that dopamine-related
drugs affect experimental duodenal ulcers both by
peripheral and central actions [15-17]. Furthermore
the importance of central dopamine in intestinal
mucosal integrity was confirmed by Ray et al. [16].
These authors showed that microinjection of DA or
D2 agonist bromocriptine in amygdala dose-depend-
ently attenuated stress-induced gastric ulcer forma-
tion in rats.

In our pilot study, we found that simultaneous
activation of central and inhibition of peripheral D2
dopamine receptors had additive positive effect on
the prevention of increased colonic vascular perme-
ability during experimental colitis. These data fur-
ther confirmed the need for a more extensive study
to understand the role of dopaminergic system in ul-
cerative colitis pathogenesis. The aim of the present
research was to test the hypothesis that peripheral
dopaminergic system plays the negative role in ul-
cerative colitis pathogenesis via the effect on activity
of peripheral blood phagocytes.

Materials and Methods

Animals. Male Wistar rats (170-200 g, n = 25)
were housed under standard vivarium conditions. All
animals had unlimited access to tap water and Pu-
rina chow. These studies were approved by Bioethi-
cal Committee of “Institute of Biology and Medi-
cine”, Taras Shevchenko National University of Kyiv
(Kyiv, Ukraine), protocol No 1 from 20.02.2017.

MPTP-induced model of peripheral dopaminer-
gic system destruction. To investigate the role of the

peripheral dopaminergic system in the development
of ulcerative colitis in rats, MPTP (1-methyl-4-phe-
nyl-1,2,3,6-tetrahydropyridine) model was used (Sig-
ma, USA) [18]. One week prior to the beginning of
the experiment rats were settled in separate cages
for adaptation and catecholamine level stabilization.
Animals were divided into 4 groups: group I (con-
trol) — on the 1st day rats were given 0.1 ml/rat saline
(4 times every 2 h, s.c.), on the 7% day — 0.1 ml 1%
methylcellulose rectally (z = 3); group II (MPTP) —
on the 1** day rats were given 20 mg/kg MPTP (4
times every 2 h, s.c.) on the 7% — 0,1 ml methylcel-
lulose rectally (n = 3); group III (IA) — on the 1* day
rats were given 0.1 ml/rat saline (4 times every 2 h,
s.c.), on the 7" day — 0.1 ml 6%-iodoacetamide, rec-
tally (n = 3); group IV (MPTP+IA) — on the 1* day
rats were given 20 mg/kg MPTP (4 times every 2 h,
s.c.) on the 7" — 0.1 ml 6%-iodoacetamide rectally
(n=3). On the 18" day of the experiment (in 10 days
after A enema) animals were subjected to an au-
topsy by decapitation. Whole blood was collected to
heparinised tubes for further cells isolation. Seven
cm of colon tissue and brain were removed from rats
and preserved in liquid nitrogen.

At autopsy macroscopic analysis of colonic le-
sions was performed by measurement of colitis score
(0-3), colon wet weight (mg/100 g), loss of rugae
(mm?), dilatation (mm), lesioned area (mm?). Disea-
se activity index (DAI) was evaluated on 3*and 7"
days after IA enema, by summing up loss of body
weight, diarrhea, lethargy as described previously
[14]. Colon mucosa was scraped and frozen in liquid
nitrogen for the further Western blot analysis.

Western blotting. At autopsy, the removed
colon was cut along anti-mesenteric side and thor-
oughly rinsed in cold PBS. The colon was gently
wiped by paper towel and flat by mucosa side up on
ice. Using metal spatula we gently scraped mucosa
from the muscular layer. Brain tissue, which con-
sisted of substantia nigra part, was removed at au-
topsy. Total protein loads (100 pg of total proteins)
extracted from colonic mucosa and brain tissue in
a lysis buffer containing protease and phosphatase
inhibitors were processed routinely for Western blot
as described previously [19]. The primary antibo-
dies against tyrosine hydroxylase (TH) (1 : 500) and
B-actin (1 : 500) (Santa Cruz Biotechnology Inc.,
German) were used to determine for the protein
expression levels in the rat colon mucosa and brain
tissue with further incubation with anti-rabbit (anti-
TH) and anti-mouse (anti-B-actin) secondary anti-
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bodies (1 : 2500), conjugated with horseradish per-
oxidase. Visualization of the results was performed
with ECL-reagent. Results were analysed using Pho-
retix1D software. Protein levels were determined by
the number of fluorescent signal units using units
of B-actin fluorescent signal for the standardization
of initiate quantity of protein. Alterations in protein
expression were counted by the difference of fluores-
cent signal units of the experimental group compare
to the control group. Each Western blot analysis was
repeated at least twice.

Myeloperoxidase (MPO) activity assay. Sam-
ples were homogenized with liquid nitrogen till the
powder was formed. Then 1 ml HTAB buffer was
added to homogenized sample. One ml of homogen-
ate suspension was transferred into microtubes. Mi-
crotubes were subjected to 3 cycles: 1 min in liquid
nitrogen, 10 min in water bath at 37 °C. Then the
samples were sonicated for 10 s with ultrasound
disintegrator with outcoming current — 0.5 A. After
sonication the samples were centrifuged for 15 min
(14 000 rpm, T =4 °C). MPO solution in HTAB (Sig-
ma-Aldrich) in concentrations 0.5 U/ml, 0.25 U/ml,
0.125 U/ml, 0.06 U/ml, 0.03 U/ml, 0.015 U/ml were
used as standard. In 96-well plate standard solutions
with different concentration, 50 ul each, were put.
Fourteen pl of sample supernatant, received after
centrifugation, were put in cells. In all cells 200 pl of
reaction buffer (6.1 ml H,O, solution, 4,1 ml ODHC
solution and 4.4 ml phosphate buffer (pH = 6) were
added. The density of samples was measured after
5-10 min at 450 nm wavelength spectrophotometri-
cally (Bio-Rad, USA). MPO activity was calculated
for g of tissue. Data was presented as MPO activi-
ty — Ulg.

Intracellular reactive oxygen species (ROS)
assay. ROS levels were measured using 2'7'-di-
chlorodihydro-fluorescein diacetate (H2DCFDA,
Invitrogen) as previously described [20]. Briefly, hep-
arinized whole blood cells were incubated with PBS
containing 10 uM carboxy—H2DCFDA for 30 min
at 37 °C to measure ROS production by peripheral
blood monocytes and granulocytes. A short recovery
time was allowed for the cellular esterases to hydro-
lyze the acetoxymethyl ester or acetate groups and
render the dye responsive to oxidation. Erythrocytes
were lysed with lysis buffer. The cells were then
transferred to polystyrene tubes with cell—strainer
caps (Falcon, Becton Dickinson, USA) and analysed
with flow cytometry (excitation: 488 nm, emission:
525 nm). Only living cells, gated according to scatter
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parameters, were used for the analysis. Results were
presented as mean fluorescence per cell [21, 22].

Phagocytosis assay. The flow cytometry
phagocytosis assay was performed as previously de-
scribed [20]. Briefly, FITC-labeled heat-inactivated
Staphylococcus aureus Cowan 1 bacteria (collec-
tion of the Department of Microbiology and General
Immunology of Taras Shevchenko National Uni-
versity of Kyiv) at the concentration of 1x107 cells/
ml in the volume of 5 pl were added to heparinized
whole blood. All samples were incubated at 37 °C
for 30 min. At the end of the assay, phagocytosis was
arrested by adding the cold stop solution (PBS with
0.02% EDTA and 0.04% paraformaldehyde). Eryth-
rocytes were lysed with lysis buffer. Fluorescence of
phagocytes with ingested bacteria was determined
by flow cytometry. The results were registered as the
percentage of cells emitting fluorescence after a de-
fined culture period (phagocytosis percentage) and
as phagocytosis index that representing the mean
fluorescence per one phagocytic cell (ingested bac-
teria by one cell).

Immunofluorescence labelling. Phycoerythrin-
conjugated anti-CD69 antibodies and FITC-labeled
anti-CDI14 antibodies (Becton Dickinson, Farmin-
gen, USA) were used to determine the relative
amount (percentage) of CD69+ and CD14+ cells
(monocytes and granulocytes) and an intensity of
CD69 and CDI14 surface expression (mean fluores-
cence per cell) among circulating phagocytes. The
rabbit anti-rat antibodies were added (Sul) in hepa-
rinized whole blood samples (50 pl) after erythrocyte
lysis. The cells were incubated for 25 min at room
temperature. Samples were analyzed by FACSCali-
bur flow cytometer (BD Biosciences, San Jose, CA,
USA). The data were analyzed using CELLQuest
software (BD; Franklin Lakes, NJ, USA).

Statistical analysis. Statistical analysis of the
results was performed using Statistica 8.0 software.
Shapiro-Wilque criteria were applied to each sam-
ple. Mean and standard deviation were calculated for
each of them. The significance of received results
between groups was evaluated by Student’s z-test.
P < 0.05 was considered as statistically significant.

Results and Discussion

DA synthesis depends on the rate of conversion
of amino acid tyrosine into the immediate precur-
sor of dopamine L-DOPA by TH [23]. Studies on
sympathectomized animals along with detection of
non-neuronal TH-positive cells and measuring levels
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of DA metabolite 3,4-dihydroxyphenylacetic acid
(DOPAC) revealed that DA activity on the periphery
is far beyond simple precursor of norepinephrine/
epinephrine synthesis [24].

In order to destroy peripheral dopaminergic
system, rats were given subcutaneously neurotoxin
MPTP which used to induce experimental model of
Parkinson’s disease. According to literature, dose
of MPTP 4 x 20 mg/kg did not produce measurable
changes in central dopaminergic neurons [25] but
reduced the number of enteric TH-positive neurons
as well as DA concentration in the intestine vs. the
esophagus and stomach [26].

We showed that TH levels were decreased in
colon, but remained unchanged in brain tissue of
MPTP-treated rats (Fig. 1, 4, B), which confirms the
destruction of peripheral dopaminergic neurons. It
is known that not only dopaminergic, but also no-
radrenergic neurons are destroyed during parkinson-
ism. While most of the dopaminergic neurons are
destroyed, compensatory mechanism of TH produc-
tion, maintained by noradrenergic neurons takes
place. This helps to postpone the decrease of dopa-
mine levels in brain and disease progression; with
time of disease development, noradrenergic neurons
are also destroyed [27].

To check the role of peripheral dopaminergic
system in pathogenesis of IBD, saline and MPTP-
treated rats were injected with [A-enema in order to
induce experimental colitis. We found that MPTP-
treated rats had more profound clinical signs of co-
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litis vs saline-treated rats after IA enema (Fig. 2,
A). While, macroscopic appearance of colitis was
significantly better in MPTP vs. saline-treated rats
(Fig. 2, B-D). We didn’t observe any clinical as well
as colonic macroscopic changes in MPTP vs. saline-
treated rats after MC enema (Fig. 2, B-D). So, the
destruction of dopaminergic neurons on periphery
leads to the improvement of morphological signs of
colitis in rats. Observed by us worse clinical signs of
disease (e.g. lethargy, loss of body weight) in MPTP-
treated rats allowed to speculate on the positive role
of central dopaminergic system in IBD pathogenesis.
Further study needs to confirm this assumption.
The exact cause of IBD has yet not been fully
elucidated, although accessible data suggests that
IBD results from adverse interactions between sus-
ceptibility genes, microbiome, the environment, and
the immune system which can cause an excessive
and abnormal immune response against host micro-
biome in genetically susceptible individuals [28].
Most recently described IBD susceptibility genes are
linked to host immune system including epithelial
barrier function, host defence mechanisms against
pathogens as well as autophagy, innate and adaptive
immune response [29]. IBD is characterized by up-
regulation of proinflammatory cytokines (TNF-a,
interleukin (IL)-6, IL-13, IL-17, IL-18, and IL-21)
and decrease of anti-inflammatory cytokines (IL-10,
IL-11, and transforming growth factor f8) [30].
Emerging evidence pointed to DA is a key
transmitter between the nervous system and the im-

B

B-actin

4.0
3.5

3.0
25
2.0

1.5

1.0
0.5

TH/B-actin ratio, units

MPTP

Control

Fig. 1. Levels of tyrosine hydroxylase (TH) in rat colonic mucosa (A) and brain (B) after treatment with neu-
rotoxin I-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP, 4x20 mg/kg, s.c.). *P < 0.05 vs. control group
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Fig. 2. Clinical and macroscopic features of iodoacetamide-induced colitis in saline and MPTP-treated rats.
A — disease activity index; B — the size of colonic lesions, C — colonic wet weight mg/100 g colon; D — macro-
scopic appearance of colonic ulceration 10 days after iodoacetamide administration (M + SD, @ P < 0.05 —
vs. control group. * P < 0.05, vs. the 14 group (3 days of colitis), ** P < 0.05, vs. I4 group (7 days of colitis).
# P < 0.05 vs. IA group. Changes of macroscopic and clinical features of UC development in control rats and

rats injected with MPTP (20 mg/kg) (B, C)

mune system as well as a mediator produced and
released by immune cells themselves [31]. Several
studies now indicate the presence of DA D1, D2, D3,
D4 and D5 receptors in normal human leukocytes.
Among the leukocyte subpopulations, T lympho-
cytes, monocytes have low, neutrophils, eosinophils
have moderate and B, NK cells have high and more
consistent expression of dopamine receptors. In ad-
dition, DA DI receptors are present in human den-
dritic cells. Dopamine uptake system has also been
identified in the lymphocytes [32].

To check the underline mechanism of improved
morphologic features of colitis in MPTP- vs. saline-
treated rats, we examined key parameters of immu-
nological response during IBD.

Infiltrating neutrophils are the first line of host
defense against a wide range of infectious patho-
gens exerting their role in host defense through the
secretion of cytokines, proteases, ROS generation
and neutrophil extracellular traps formation [33].
Functional studies performed in in vifro conditions,
reported inhibitory effects of dopamine on fMLP-
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stimulated superoxide anion production by human
neutrophils [34]. Dopamine has also been reported
to attenuate CD11b/CDI18 expression in neutrophils,
with consequently diminished ability of human neu-
trophil adherence to the endothelium, as well as a
decrease in the production of ROS and superoxide
anions, cell migration and phagocytic activity [35].

In our study, the MPO levels in colonic mucosa,
the classical marker of infiltrating neutrophils, did
not differ in MPTP and saline-treated rats with TA-
induced colitis (data not shown). In peripheral blood,
development of [A-induced colitis in both MPTP and
saline-treated rats was associated with significant
increase of granulocytes in phagocytosis (mostly
neutrophils) (Fig. 3, B) and granulocytes respiratory
burst (Fig. 3, 4) in comparison to control group (no
colitis). While in MPTP-treated rats without colitis,
the number of granulocytes in phagocytosis was sig-
nificantly decreased (Fig. 3, B).

To further analyze the profile of granulocytes
we checked the number of CD69 positive granu-
locytes and intensity of CD69 surface expression.
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Fig. 3. The profile of peripheral blood granulocytes
in saline and MPTP-treated rats during iodoaceta-
mide-induced colitis: A — intracellular ROS genera-
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61



ISSN 2409-4943. Ukr. Biochem. J., 2017, Vol. 89, N 4

CD69, an early activation marker antigen on T and
B cells, is also expressed on activated macrophages
and neutrophils. It was found that CD69-deficient
mice developed less bleomycin-induced lung injury
and inflammation vs. wild type mice [36]. In our
study, the number of CD69 positive granulocytes
(Fig. 3, D) and intensity of CD69 surface expression
(Fig. 3, E) was similar in MPTP and saline-treated
rats with [A-induced colitis, while were significantly
higher vs. control animals. The intensity of CD69
surface expression was also increased in MPTP-
treated rats without colitis (Fig. 3, £).

The membrane-expressed CD14 is the most im-
portant endotoxin coreceptor on phagocytic cells.
In our study, destruction of peripheral dopaminergic
system in MPTP-treated rats was associated with
significant decrease of CD14 positive granulocytes
number and intensity of CD14 surface expression vs.
control animals (Fig. 3, F, G). Furthermore, these
parameters were also significantly lower in MPTP-
vs. saline-treated rats with IA-induced colitis (Fig. 3,
F, G).

Monocytes and macrophages, together with
dendritic cells, represent the mononuclear phagocyte
system, which plays a key role in maintaining tissue
integrity. Mononuclear phagocytes are also critical
in tissue restoration after injury, as well as in the
initiation and resolution of innate and adaptive im-
mune responses [30]. DA and dopaminergic agents
can affect several functions of monocytes; for exam-
ple, DA is able to decrease LPS-induced proliferation
of human monocytes [37]. Recently, it was shown
that in LPS-stimulated bone marrow-derived mac-
rophages, the inflammatory process is mitigated by
the action of DA on D1-dopamine receptor, through
the inhibition of the NLRP3 inflammasome, a cy-
tosolic protein complex that induces inflammation
in response to bacterial pathogens. Moreover, DA,
acting on DR DI, can prevent systemic and neuro-
inflammation also in vivo [38].

We found that destruction of peripheral dopa-
minergic system in MPTP-treated rats was associa-
ted with strong decrease of ROS production in circu-
lating monocytes (Fig. 4, A), while the phagocytosis
activity (Fig. 4, C) and the number of monocytes in
phagocytosis (Fig. 4, B) was not changed in com-
parison to control animals. Furthermore, ROS pro-
duction in circulating monocytes was also lower in
MPTP- vs. saline-treated rats with [A-induced co-
litis, but this parameter didn’t reach statistical sig-
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nificance (Fig. 4, A-C). These data pointed out the
anti-inflammatory profile of monocytes that might
explain less profound colitis-associated colonic le-
sions in MPTP- vs. saline-treated rats.

The number of CD69 positive monocytes in
saline-treated rats with [A-induced colitis didn’t dif-
fer from control group (Fig. 4, D), wherein intensity
of CD69 surface expression was 3-fold increased.
While, the number of CD69 positive monocytes and
intensity of CD69 surface expression were 1.8-fold
and 6-fold increased, respectively, in MPTP-treated
rats during colitis vs. control, MPTP-treated rats
without colitis and saline-treated rats with [A-in-
duced colitis (Fig. 4, D, E). Worth to mention that
MPTP-treated rats without colitis had also 4-fold
increased intensity of CD69 surface expression on
monocytes vs. control rats (Fig. 4, E). Various stu-
dies on experimental colitis in CD69-deficient mice
showed the development of severe colitis with in-
creased transcript levels of pro-inflammatory cy-
tokines [38]. Overexpression of CD69 induced the
production of tolerogenic cytokines and immune-
suppressive cells, which could attenuate intestinal
inflammation. In our study CD69 was significantly
higher expressed in MPTP-treated rats with experi-
mental UC, which could indicate the involvement of
CD69+ cells in limitation of intestinal inflammation
confirming to be an important negative regulator of
immune responses in gut.

At the same time the number of CD14 positive
cells was significantly decreased in MPTP and 1A
rats and did not differ in MPTP-treated rats with ex-
perimental UC (Fig. 4, F). Interestingly, the CD14
surface expression was 2-fold increased in MPTP-
treated rats without colitis, but significantly de-
creased in both saline- and MPTP-treated rats with
colitis (Fig. 4, G). Taking into account that CD14
is the monocyte-specific marker and the number of
circulating monocytes might dependent on the rate
of their translocation to inflamed tissue; observed
changes might indicate the increased rate of mono-
cyte tissue translocation.

We have shown for the first time that the de-
struction of peripheral dopaminergic neurons leads
to the improvement of morphological signs of ex-
perimental colitis in rats. One of the possible mecha-
nisms of the observed effect might be through regu-
latory effect of dopaminergic system on monocytes
phenotype and their respiratory burst activity.
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e-mail: gtolstanova@gmail.com

Hodamin ([A) mnpoaykyerbcs 1 BHBLIb-
HIOETHCSl IMYHHUMH KIliTHHaMH. Ha choromHimHii
JICHb BiJIoMO, 10 JIA € rOJIOBHHM MEiaTOpOM Mixk
HEPBOBOIO Ta IMYHHOIO CHUCTEMaMHU. METOI IbO-
ro JOCHiJKeHHsI Oyjia mepeBipka TilOTe3W Ipo
Te, mo mnepudepuyHa godpamiHepriyHa cucTema
BiJlirpae HEraTUBHY pOJIb B NAaTOTEHE3l BUPAa3Ko-
BOTO KOJITY dYepe3 BIJIMB Ha aKTHUBHICTh MEpH-
¢depuynux ¢aronuTiB Kposi. JlocmigKeHHS Mpo-
BOAMJIM Ha miypax-camisix Bicrap (170-200 ).
[epudepuuna podaminepriyna cucrema Oyna
3pyiiHOBaHa iH’eKkui€r0 1-metnn-4-genin-1,2,3,6-
terparigponipuauny (MPTP; 4x20 wmr/kr, n/m
KokHi 2 rom). KomiT y nrypiB 3yMoBIIIOBalid BBe-
nerrsMm 0,1 mi 6%-ro iomoameraminy. Ha 18-it
JICHb EKCIICPUMEHTY TBapWH IiJJIaBall ayTOICii.
ITokazano, mo mypu, skum BBoguian MPTP, manu
3HWKEHI PIiBHI THUPO3UHTIAPOKCUIIA3H, EH3UMY,
SIKUH JIIMITYE CHHTE3 J0(aMiHy B TOBCTIH KHIII,
ajie He B MO3Ky. UHCII0 Ta aKTUBHICTH TPaHYJIOIHUTIB
nepudeprudHoi KpoBi (epeBaxHO HEUTPOo(iiB) Ta
KHUIIKOBHX HE BiIPi3HSIMCS B IIyPiB, SKUM BBOJU-
7 Bi3i0JTOTIYHUI PO3YMH Ta B IIypiB, SKUM BBO-
mumn MPTP. 3a Beemennss MPTP y mypiB Oynu
3HMKeHi piBHI mpoaykiii AOK monouuramu, B 1,8
paza 30inbieHa Kinbkicts CD69 (panHiil Mapkep
aKTHBallii) MO3UTHBHUX MOHOLMUTIB Ta y 6 pa3iB
30iIblIICHa 1HTCHCHBHICTh TIOBEPXHEBOI eKcrpecii
CD69 y mypiB, skum BBogwiu MPTP nopiBHsHO
3 KOHTPOJIEM 3 €KCIIEpUMEHTAIbHUM KouiToM. [lo-
BepxHeBa ekcnpecis CDI14 (kopeuentop €HIOTOK-
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cUHY QarouutiB) Oyna MiJBUIIEHOI y 2 pa3u B
urypiB, sikuM BBogwin MPTP, ane BiporizHo 3HH-
JKEHOIO B HIYPIB 13 KOJIiTOM, SKUM BBOAUIU MPTP,
Ta KOHTPOJBHUX IIypiB i3 KomiroM. Hamm Oyio
BIIEpIIIC TOKA3aHO, 10 PyHHYBaHHS NepUPepUIHIX
nohamMiHepriyHuX HEWpOHIB MPHU3BENO A0 MOKpa-
HIeHHST MOP(OJIOTIYHUX O3HAK EKCIIepPUMEHTAaIIb-
HOTO KOJITY B IIypiB, IO MOXKHA TMOSICHUTH Pery-
JATOPHUM e(PeKToM HoQaMiHepriYHoOl CHCTEMH Ha
(heHOTHIT MOHOLIMTIB Ta IXHBOI Mpoaykiii ADK.

KnmouoBi cmoBa: modaMiHepriyHa cCH-
cTeMa, BUPA3KOBUH KONIT Yy IIypiB, TPaHYIOIUTH,
MmoHonuTH, CD69, CD14.

POJIb IEPUPEPUYECKOM
JTOD®AMHUHIPTUUYECKOM
CHUCTEMBI B IATOT'EHE3E
3KCHEPUMEHTAJIBHOI'O KOJIUTA
Y KPBIC

A. U. Hpucsoicniox, M. I1. Pyovixk,

T H. Yepsunckas, T. B. [{ogbvinuyk,
E. B. Onsuoa, JI. M. Cruska,

A. H. Toncmanosa

KueBckuii HanoHanbHBIN YHUBEPCUTET
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e-mail: gtolstanova@gmail.com

Jodamun (JJA) npoxyuupyeTcs 1 BEICBOOOXK-
JlaeTcsl UMMYHHBIMU KieTkamu. Ha cerogHsmHuit
JIEHb U3BECTHO, 4TO JI A sIBIsSI€TCS OCHOBHBIM ME/IMa-
TOPOM MEXJy HEPBHOM M MMMYHHOU CHCTEMaMH.
Lenpro JaHHOTO MCCenoBaHus Obla TPOBEpKa TH-
MoTe3bl 0 TOM, uTO nepudepuueckas 10GaMUHIP-
ru4eckas CHCTeMa UTpaeT HEraTUBHYIO pOJb B IMa-
TOreHe3e SI3BEHHOT 0 KOJIUTA MOCPEACTBOM BIUSHUS
Ha aKTUBHOCTH (haroiuToB nepuepuyeckoil Kpo-
BU. MccnenoBanus MpoBOJMIN Ha KpBICax-CaMIlax
Bucrap (170-200 r). INepudepuueckas nohamuH-
Ipruveckas cucrema Oblja pa3pylieHa WHBEKINEH
I-meTun-4-pennn-1,2,3,6-TeTparuAponupuanHa
(MPTP; 4x20 mr/kr, n/k kaxaple 2 yaca). Komur y
KpBIC BbI3bIBAJIU BBEACHUEM 6%-ro iomoaneramu-
na. Ha 18-if neHp s3xcnepuMeHTa KpbIC YMEPTBUIIU.
ITokazaHo, 4TO KpbIChl, KOTOpPbIM BBOAMIN MPTP,
VMMeITH TIOHUKSHHBIE YPOBHU THPO3HHT HIPOKCHIIA-
3bl, JUMUTHPYIOIIETO 3H3UMa B CHHTE3e Jodamu-
Ha B TOJCTOM KHUIIEYHWKE, HO He B MO3ry. Yucio
W aKTHBHOCTH TPaHYJOUHUTOB TMepudeprudeckoit
KpOBH (B OCHOBHOM HEWUTPO(HIIOB) M KHILICYHBIX
HE OTJINYAJIUCh Y KPBIC, KOTOPHIM BBOJIUIHN (DPH3HO-



A. I Prysiazhniuk, M. P. Rudyk, T. M. Chervinska et al.

JIOTUYECKUI pacTBOP U y KPbIC, KOTOPBIM BBOJIUIIN
MPTP. IIpu BBenennun MPTP y kpbic Obliin CHUXKE-
HbI ypoBHHU npoaykunn ADPK MoHOIIMTAMHU, YHCIO
CD69 (panHuil Mapkep akTHBAILMM) TMO3UTHUBHBIX
MOHOITUTOB OBLJIO YBEIUYEHO B 1,8 pa3 W UHTEHCUB-
HOCTB TIOBEPXHOCTHOI dKcnpeccuu CD69 Obina mo-
BBIIIEHA B 6 pa3 y KpbIC, KOTOPbIM BBOAMIN MPTP
[0 CPAaBHEHMIO C KOHTPOJIEM C IKCIEPUMEHTaJb-
HbIM KonuToM. IToBepxHOCcTHas skcnpeccuss CD14
(koperienTop SHAOTOKCHHA (harolUTOB) ObLIIA TOBbI-
1IeHa B 2 pa3a y Kpbic, KoTopsIM BBouian MPTP, no
JIOCTOBEPHO CHI)KEHA y KPBIC C KOJIUTOM, KOTOPhIM
BBoAuIN MPTP, 1 KOHTPOJIBHBIX KPBIC C KOJIUTOM.
Hamu Obl10 BriepBbIe TOKa3aHO, YTO pa3pylleHHe
nepupepudecknx 10(GpaMUHIPIHUECKUX HEHPOHOB
MPHUBENIO K YJAYUYLIEHHUIO MOP(OIOTHYECKUX TPH-
3HAKOB 3KCIIEPUMEHTAJIBHOTO KOJIUTA Y KPBIC, YTO
MOXHO OOBSACHUTBH PETYISTOPHBIM 3PPEKTOM J0-
(haMUHIpruyecKor cUCTeMbl Ha (PEHOTUI MOHOIHU-
TOB M uX nponykiueit AOK.

KnrmoueBbpie cioBa: gopaMuHIPrHIecKas
CUCTEeMa, SA3BEHHBIN KOJHUT Y KPBIC, TPAHYJIOIHNTHI,
monHonuTel, CD69, CD14.
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