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The toxic effect of Ap-oligomers accompanies chronic inflammation, with cytokines as main mediators.
Therefore, the cytokine link of inflammation becomes a new target on the way to restrain amyloidosis. The aim
of the study was the effect of aggregated Ap,, on the dynamics of expression and formation of endogenous Ap,,
and cytokines (IL-15, TNFa, IL-6, IL-10) by peripheral blood mononuclear cells in vitro and its correction
by curcumin. A suspension of mononuclear cells isolated ex tempore using ficoll-urografin gradient from
venous blood samples of healthy volunteers were used to study the effects of Ap,, (15 nM), curcumin (54 pM),
and their combined action (at similar concentrations) in time dynamics: 0, 1, 3, 6 and 24 h incubation at
37 °C. Polymerase chain reaction with appropriate primers was used to determine the relative expression
of mRNA for ABPP, TNFa, IL-1p, IL-6, IL-10 and enzyme-linked immunosorbent assay — to determine the
content of Ap,, and cytokines in mononuclear suspension during all periods of incubation. The individual
dynamics ABPP and cytokine expression was shown under the action of the Af,,, which had influence on the
content of AB,,, TNFa, IL-1B, IL-6 and IL-10 in mononuclear suspension. Curcumin displayed the inhibitory
effect on gene expression of APPP, TNFa and IL6, which resulted in the decrease of the level of these two
cytokines and Ap,,. Thus, the dynamics of anti-inflammatory effect of curcumin in vitro for transcriptional
and translational levels of cytokine’s formation by mononuclear cells was shown in the work. Direct inhibitory
effect of curcumin on the concentration of endogenous Ap,, during the 24 h incubation in conditions of toxic
action of Ap,, aggregates was established.

Key words: curcumin, p-amyloid peptides 40 and 42, cytokines, mRNA, human peripheral blood
mononuclear cells.

T he family of B-amyloid peptides (AP) in-
cludes peptides with 38-43 amino acid resi-
dues (a. r.) being a product of amyloidogenic
processing of the precursor protein of B-amyloid
peptide (ABPP). Soluble AB,; in standard conditions
performs a trophic function in neurons [1] and only
with manifestation of protein conformation disease
(amyloidosis) its aggregates acquire toxic proper-
ties [2]. The AP isoform with 2 additional a. r. at
C-end of this peptide (AP42) is more aggregation
aggressive; the above acid residues increase its hy-
drophobicity and thus determine high bias towards
formation of insoluble fibrils [3]. f-Amyloid pep-

tides acquire toxic properties owing to their own
oligomerization. Rather soluble AP oligomers than
their monomers or insoluble amyloid fibrils are re-
sponsible for neurotoxicity and synaptic dysfunction
under amyloidosis [4].

The toxic effect of AB-system which produces
the excessive number of inflammation cytokines —
interleukins-1p, -6, -8 (IL-1p, -6, -8), tumor necrosis
factor a (TNFa), etc. [S], accompanies the course
of chronic inflammatory process, cytokines being
its main mediators. Hyperactivity of mononuclear-
phagocytic link of the immune system appears as in-
dependent motive force of amyloidosis process. It has
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been found out that cytokines affect metabolism of
APPP, activating its synthesis and processing in amy-
loidogenic way with formation of AP. IL-1 and IL-6
can regulate ABPP synthesis both transcriptionally
and translationally, depending on the cell type [6-7].
Certain combinations of cytokines display additive
effect on ABPP metabolism: combinations of TNFa
and interferon y (IFNy) or IL-1p + IFNy increase es-
sentially AP secretion, while used separately they
have no effect [8]. Thus, the cytokine link of inflam-
matory process becomes a new target on the way of
amyloidosis suppression.

Polyphenols draw attention among natural
substances with anti-inflammatory properties [9].
Curcumin [1,7-bis(hydroxy-3-methoxyphenyl)-1,6-
heptadiene-3,5-dion] is one of the most studied rep-
resentatives of this class compounds. The system
bioavailability of curcumin is very low that is ex-
plained by its insolubility in water and quick me-
tabolism in the liver, kidneys and gastric wall. De-
spite that, curcumin is considered one of the most
promising candidates of natural origin having anti-
inflammatory influence without side effects [10]. It
has been established that the mechanism of anti-in-
flammatory activity of curcumin includes:

* activation inhibition of the transcription factor
NF«xB which regulates expression of pro-inflamma-
tory gene products [11];

» down-regulation of expression of cyclooxyge-
nase-2 (COX-2) [12];

 expression inhibition of inflammatory cy-
tokines, including TNFa, IL-1p, IL-6, IL-8,
chemokines [13].

The inhibiting effect of curcumin on the nucle-
ar factor kB (NFkB)-signal path occupies a central
place in ensuring its anti-inflammatory properties.
Curcumin blocks IkB-mediated phosphorylation and
degradation of inhibitory protein IkBa, as a result
NF«B remains in the complex with IkBa in cyto-
plasm and cannot enter a nucleus to activate the tran-
scription. Investigations of the suppression of NFkB
activity have demonstrated further down-regulation
of COX-2 and inducible NO-synthase, as well as a
decrease of synthesis of inflammatory markers [14].
In correspondence with its effect on NFkB curcumin
inhibits production of inflammatory cytokines, in-
cluding IL-1, IL-2, IL-6, IL-8, IL-12 and others, by
mononuclears or macrophages of peripheral circula-
tion [15].

Microglia is a derivative of bone marrow mono-
cytes. It consists of a network of immunoprotective
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cells which respond to impulse activity of neurons
and mediate neuro-immune interaction [16]. That is
why the modeling of the effects of B-amyloid peptide
42 and curcumin on monocyte suspension in vitro
corresponds to the effect of these factors in the brain
microglia in vivo.

The work aim was to investigate the effect of
aggregated AB,, on the expression dynamics and
formation of endogenous AP, and cytokines (IL-1p,
TNFa, IL-6, IL-10) by mononuclears of the periphe-
ral blood in vitro and correction of such effect by
curcumin.

Materials and Methods

The work has been made in accordance with
Universal Declaration on Bioethics and Human
Rights (UN, 1997). Mononuclear cells of human
peripheral blood were isolated ex tempera with the
help of ficoll-urografin gradient from the samples of
venous blood of three healthy volunteers, separately.
After triple washing of cell suspension with sterile
physiologic solution of room temperature the mono-
nuclears were resuspended in RPMI medium to con-
centration of 2x10° cells/ml. The RNAse inhibitor
was added to RPMI to prevent mRNA degradation.
Thus the obtained samples of suspensions of mono-
nuclear cells were used to investigate the effect of
B-amyloid peptide 42 (in a dose of 15 nM), curcumin
(in a dose of 54 nM) separately and their united ac-
tion (at analogous concentrations). The results were
standardized by the corresponding indices of cell
suspension which was added only 0.9% NaCl. The
ratio of volumes of mononuclear suspension and cor-
responding impurities (curcumin, Af,,, 0.9% NaCl)
was 100:1.

AB42 Human (Human Amyloid B Protein
Fragment 1-42, Sigma-Aldrich), dissolved in bidis-
tilled water, was aggregated during 24 h at 37 °C.
Big coarse conglomerates of AB42 Human were
dispersed with ultrasound and sterilized directly be-
fore adding. Since curcumin is low-soluble in water,
the concentrated output curcumin solution was first
prepared in 96% ethanol, diluted by bidistilled water
about 0.7 g/l (directly before adding) to mononuclear
suspension.

The dynamics of AB,, and 0.9% NaCl effect on
mononuclears was studied at the 0, 1, 3, 6 and 24™
hours of their incubation at 37 °C and stirring rate
600 rpm. The dynamics of curcumin effect and joint
action of APB,, + curcumin was studied at the 3, 6
and 24™ hours of incubation, thereat curcumin was
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added after 1 h incubation of mononuclear suspen-
sion with Ap,, or with 0.9% NaCl. In corresponding
terms of incubation the aliquots of suspensions were
taken and cells were ruined under three-minute ac-
tion of ultrasound with frequency 2.64 MHz and
intensity 0.25 W/cm? in the device MUSSON-1. Af-
ter that the samples were centrifuged at 6 000 rpm
during 20 min, and supernatant was used for further
measurements.

Relative expression at mRNA level for ASPP,
TNFa, IL-1f, IL-6 and IL-10 genes was determined
in mononuclears by the method of polymerase chain
reaction (PCR) with the help of corresponding
primers in all terms of incubation. RNA was isolated
from cells using a set “RIBO-sorb” “AmpliSens”
(RF). Gene expression analysis was performed by
PCR method in real time. Complementary DNA
(cDNA), obtained in the course of the reverse tran-
scription reaction using a set “AmpliSens” (RF),
were used as a matrix. Rotor-Gene Q (QIAGEN)
(Germany) and specific primers produced by Sintol
(RF) were used for amplification:

ABPP (NM_000484):
forward 3'-AACCAGTGACCATCCAGAAC-5,
reverse 3-ACTTGTCAGGAACG AGAAGG-5,

IL-1 (NM_000576.2):
forward 3~ ACAGATGAAGTGCTCCTTCCA-5,
reverse 3'-GTCGGAGATTCGTAGCTGGAT-5,

TNFo (NM_000594.2):

forward 3-CCCAGGGACCTCTCTCTAATC-S,

reverse 3-ATGGGCTACAGGCTTGTCACT-S),
IL-6 (NM._000600):

forward 3-GGTCTTTGCTGCTTTCACAC-/,

reverse 3-GGTACATCCTCGACGGCATC-5/,

IL-10 (NM_007527.3):
forward 3'-CATCGATTTCTTCCCTGTGAA-5/,
revese 3-TCTTGGAGCTTATTAAAGGCATTC-5,

ACTB (NM_001101.3):
forward 3-GGATGCAGAAGGAGATCACTG-5,
reverse 3-CGATCCACACGGAGTACTTG-5'.

The amplification reactions were conducted
as triplets for each gene in the following condi-
tions: 60 s at 95 °C, 40 cycles: 30 s at 94 °C, 30 s at
60 °C, 30 s at 72 °C using SYBR Green mix (Am-
plisence, RF). To the reaction mixtures were added
the following concentrations of MgCl, (AmpliSence,
RF): 1 mM for amplification of gene ASPP, 2 mM
for amplification of genes /L-1f5, IL-6, IL-10 and
ACTB, 4 mM for amplification of gene TNFa. The
expression level was determined by Ct delta method.

The data obtained were standardized by the expres-
sion of referent gene ACTB (for B-actin) in the form
of the relation of the number of cDNA copies of the
determined factor to the number of cDNA copies of
ACTB [17] and were expressed in conventional ex-
pression units (c.e.u.).

ELISA determined the concentration of cy-
tokines in supernatants of mononuclear suspension
in correspondence to the protocol of Vector-Brest,
RF for IL-1B, IL-6, IL-10 and TNFa, and also AB,,
by the set ELISA Kit Human AB40, Invitrogen Cor-
poration. Optical density was read by microplate
analyzer GBG Stat FAX 2100 (USA) at 450 nm with
wavelength correction at 630 nm. ELISA data were
computed for total protein (ng/g of protein). Results
were presented on Figures in percentage of the indi-
ces of mononuclear suspensions, which had been in-
cubated with 0.9% NaCl. Total protein concentration
was determined by the Lowry method [18].

The results were processed statistically, mean
values and standard deviations for mononuclear sus-
pension indices were calculated. Statistical analysis
of differences was carried out using Student’s t-test.
The value P < 0.05 was considered significant.

Results and Discussion

Table 1 data illustrate the absence of dynam-
ics of the basal level of mRNA expression of ASPP
and cytokines (/L-1, TNFa, IL-6, IL-10) in mono-
nuclears under the effect of 0.9% NaCl, except for
inconsiderable, in view of the research objective,
variation of mRNA™F¢ since the latter is connec-
ted with nonspecific circadian fluctuations of gene
TNFa expression in mononuclear suspension in vitro
[19, 20].

In contrast to basal expression level of mRNA
under study, concentrations of AB,; and cytokines
(IL-1B, TNFa, IL-6, IL-10) in the mononuclear sus-
pension under the effect of 0.9% NaCl changed in
different directions during 24 h (Table 2).

The increase of content of endogenous AP,
for the 6™ hour of incubation with the absence of
ABPP expression activation may be explained by
intensification of amyloidogenic processing of al-
ready existing molecules of the precursor protein of
B-amyloid peptide. As to dynamics of the basal level
of cytokines (spontaneous production) in mononu-
clear suspension (Table 2), a probable decrease of
IL-1B concentrations (for the 1 and 24" h), IL-6 (1-
3" h) and IL-10 (I*' h) explains the degradation of
those peptides with a short half-life (<0.5 h) [21],
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Table 1 Basal level of mRNA expression of APPP and cytokines (IL-1p, TNFa, IL-6, IL-10) in mononu-

clears under the effect of 0.9% NaCl during 24 h

mRNA for Incubation time (h)
0 1 | 3 | 6 24
ApPP 0.30 £ 0.06 0.44 +0.17 0.40 £ 0.06 0.39 +£0.07 0.30£0.15
IL-18 241 +0.22 2.35+0.23 275+0.34 2.76 £0.26 276 £0.27
TNFo 3.39+0.61 274 £0.78 3.02+0.13 2.37 +£0.18* 314 +0.31
IL-6 210+0.48 1.98 £ 0.17 2.66 +0.48 1.19 £ 0.47 141 +0.49
IL-10 4.39+£0.29 418 +0.43 3.66 £ 0.48 411+0.31 5.03 +£0.58

* P <0.05 compared to preincubation (0 h). Conventional expression unit

Table 2. Basal level of concentration of A,, and cytokines (IL-1B, TNFa, IL-6, IL-10) in mononuclear

suspension under the effect of 0.9% NaCl during 24 h

Index Incubation time (h)

0 | 1 | 3 | 6 | 24
AB,, 67+6 75+8 78+9 128 + 10* 57+6
IL-1B 859 + 87 610 + 60* 745 + 75 903 +90 608 + 62*
TNFa 42+ 4 96 + 10* 178 + 19* 286 + 29* 133 + 15*
IL-6 755 + 80 302 + 29* 493 £ 57* 662+ 72 875 + 88
IL-10 63+7 36 £ 4* 53+6 57+6 56 £5

* P <0.05 compared to preincubation (0 h). Nanograms per 1 g of protein.

while the increase of TNFa content on the back-
ground of the corresponding inhibition of expres-
sion (Table 1) probably owes to enzymatic activity
of TNFa-converting enzyme (ADAMI17) [22].

B-Amyloid peptide 42 in aggregated form did
no effect on the expression of mRNA™F in the sus-
pension of mononuclears in vitro and caused an in-
crease of concentration of the tumor necrosis factor
a itself for the 3 hour of incubation (Fig. 1).

Curcumin solution added to the suspension of
mononuclear cells of human peripheral blood after
1 hour of toxic effect of AB,, inhibited the expression
of mMRNAT™F (for the 3" hour of incubation) and de-
creased considerably TNFa concentration. However,
the inhibiting effect of curcumin proved short-term
and, already for the 6-24™ hour of incubation the
expression level of mRNA™F was renewed (Fig. 1,
A), while TNFa content was doubled (Fig. 1, B). The
modulating effect of curcumin itself on the dynamics
of mRNA™F and TNFa content in the mononuclear
suspension coincided with this polyphenol effect on
the background of toxic effect of AB,, (Fig. 1).

In our research the changes of mRNA™# ex-
pression by mononuclears were not clarified for any
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factor under study (Fig. 2, A), but the content of this
pro-inflammatory interleukin varied essentially with
adding curcumin (Fig. 2, B). Such non-apparent re-
sult may be explained only by curcumin ability to
accelerate creation of the active form of IL-1p from
its precursor under the catalytic action of caspase-1
[23].

The induction in the interval of AB,, effect of
3-6 h and simultaneous essential expression inhibi-
tion with curcumin were established for gene IL-6
(Fig. 3, A). The inhibiting effect of curcumin at the
transcription level in mononuclear suspension was
preserved for the day of incubation as well. At the
translation level the increase of mRNA™¢ under
the effect of AB,, resulted in the corresponding en-
richment of the mononuclear suspension with IL-6
for the 3" h and further decrease of this interleukin
concentration at time interval of 6-24 h (Fig. 3, B).
The content of IL-6 proved to be lower in 6-24 h of
curcumin effect itself compared to A, effect in that
period. Thus the effect of curcumin on the course of
inflammatory process in mononuclears proved to be
direct and dominating, though short-term, compared
to AB,, effect.
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Fig. 1. Dynamics of mMRNA™ expression (A) and TNFa content (B) in the suspension of mononuclears under
the effect of AB,,, curcumin and their joint action (in % of the basal level with 0.9% NaCl, taken as 100%).
Here and in Fig. 2-5 * P < (.05 compared with Ap,, effect

The results obtained conform to recently pub-
lished data on dose-dependent inhibiting effect of
curcumin on the content of IL-1B, TNFa, IL-6 and
their mRNA in AB,,-activated microglia [24]. The
work authors associate curcumin effect with phos-
phorylation of ERK1/2 and p38 and thus blocking
of just these intracellular signal paths. Our data also
partially coincide with results of the work by Jian
Jiao with co-authors [25], where they show the in-
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crease of TNFa and IL-1f concentrations in micro-
glia culture when adding monomers, oligomers or fi-
brils of Ap,, in concentration range of 0.625-2.5 uM
with maximum for the 12 h of incubation. The au-
thors suppose the NFkB-dependent induction of pro-
inflammatory cytokines by various forms of Ap,,.
The effect of AB,, on the expression of anti-
inflammatory IL-10 was not established (Fig. 4, A),
but curcumin raised mRNA'™'° content for the 6 h,
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Fig. 2. Dynamics of MRNA™-# expression (A) and IL-1B content (B) in mononuclear suspension under the ef-
fect of AB,,, curcumin and their joint action (in % of the basal level with 0.9% NaCl, taken as 100%)
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Fig. 3. Dynamics of MRNA'~® expression (4) and IL-6 content (B) in mononuclear suspension under the effect
of AB,,, curcumin and their joint action (in % of the basal level with 0.9% NaCl, taken as 100%)
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Fig. 4. Dynamics of mMRNA“"Y expression (4) and IL-10 content (B) in mononuclear suspension under the ef-
fect of AB,,, curcumin and their joint action (in % of the basal level with 0.9% NaCl, taken as 100%)

while simultaneously with AB,, — only for the 24" h
of incubation. Beginning from the 1*' h of incuba-
tion with AB,, the authors observed a sharp drop of
IL-10 level in mononuclear suspension, which could
be stopped by curcumin from the 6™ h only (Fig. 4,
B). Some authors supposed that high level of 1L-10
might be a good prediction sign in the dynamics of
inflammatory process in general and under amy-
loidosis in particular [26, 27]. But there appeared
researches which results evidence for the effect of
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IL-10 on the level of apolipoprotein E and clearance
of B-amyloid peptide that led to formation of amyloid
platelets [28].

We have studied the dynamics of concentration
of endogenous AP, in mononuclear suspension un-
der the effect of exogenous AB,, (Fig. 5, B). We can
see two maxima of this peptide formation: for the 1%
and 24™ h of incubation. In view of the absence of
APPP expression activation for the 1 h (Fig. 5, A)
such a quick and intensive response to the action of
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Fig. 5. Dynamics of mMRNA*"* expression (4) and Ap,, content (B) in mononuclear suspension under the effect
of AB,,, curcumin and their joint action (in % of the basal level with 0.9% NaCl, taken as 100%)

ApB,,, compared with the cytokine system, owes to
activation of processing of B-amyloid peptide precur-
sor following the amyloidogenous scenery with for-
mation of endogenous AP, . The second peak of AB,
concentration (for the 24™ h) is the result of induction
of ABPP expression and increase of its mRNAA in
this time interval (Fig. 5, A, B).

The inhibiting effect of curcumin has been
shown both on the expression and synthesis of ABPP
and formation of AB, . The mRNA*" expression
minimum was noted for the 3" h of incubation, and
the level of AB,; in the presence of curcumin did not
essentially differ from the initial one (Fig. 5, A). The
data obtained may evidence for curcumin efficiency
in normalization of B-amyloid peptide metabolism
even in pro-inflammatory condition, determined
by the local excess of ApB,, aggregates. Curcumin
properties in inhibiting the formation and destabili-
zation of AB-oligomers as well as in ruining a senile
platelet are well known now [29-30].

Thus the dynamics of anti-inflammatory effect
of curcumin in vitro at transcriptional and transla-
tional levels of cytokines formation by mononuclears
has been cleared, as well as its direct inhibiting ef-
fect on the level of endogenous AP, during the 24-h
incubation under the toxic effect of AB,, aggregates
has been established in this work.

BILJIUB p-AMIJIOITHOI'O MENTH Y
42 HA TUHAMIKY EKCIIPECIi

I YTBOPEHHS A, I1L-1B, TNFa,
IL-6, IL-10 MOHOHYKJIEAPAMU
NMEPU®EPIMHOI KPOBI IN VITRO TA
HOro KOPEKIIS KYPKYMIHOM
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ToxcnuHmit edext AB-omiromepis
CYIPOBOIKYE TIEpeOIr XPOHIYHOTO  3amajbHO-
ro TMpolecy, OCHOBHHMH MEIiaTopaMHu SIKOTO €
nuToKiHu. TOMy MUTOKIHOBA JTaHKA 3aTIaJILHOTO ITPO-
Iecy TocTae HOBOIO MIIICHHIO Ha MIIAXY MPHOOp-
KaHHSI aMiJ1017103y. MeTor0 ToCITiIKeHHS Oy B eheKT
arperopaHoro AB,, Ha IMHaMIKy €KCIpecii 1 yTBO-
penns enorennoro AP, i murokinis (IL-1B, TNFa,
IL-6, IL-10) MmoHOHYKICapamu niepudepiitHoOi KpoBi
in vitro ta #ioro xopexitis kypkyminoMm. Cycrensiro
MOHOHYKIICAPHUX KIIITHH, 130JIbOBAHUX €X fempore
3a JIONOMOTO10 (PiKOJI-yporpadiHOBOTO TpaTieHTa 31
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3pa3KiB BEHO3HOI KPOBI 370POBHX 10OPOBOJBIIIB,
BMKOPMCTOBYBAIH /s TOCIIKEHHs BILIUBY AP,
(15 HM), kypkyMiny (54 M) Ta ix moeHAHOI il (32
aHAJIOTTYHMX KOHIIGHTpaIlil) B quHaMiri yacy: 0, 1,
3, 6124 ron inkyOariii mpu remnepatypi 37 °C. Me-
TOJIOM TIOJIIMEPa3HOI JIAHIIOTOBOI peakiii Bu3Haya-
nu ekcnpecito reHiB ASPP, TNFa, IL-1f, IL-6 1 IL-
10 Ta iMyHOGH3MMHHUM aHaJ[i30M BCTAaHOBIIOBAJIHU
BMicT AP, 1 IMTOKIHIB Y MOHOHYKJIEAPHiH CyCTIeH3ii
B AuHaMmini iHkyOarii. [lokasanu iHIUBIAyalbHY
nuHamiky excnpecii ABPP i nurokinis 3a aii AB,,,
sxuil BrumBas Ha BMicT AP, , TNFa, IL-1B, IL-6 i
IL-10 y moHOHYKJIeapHili cycrniensii. Kypkymin Bu-
SIBUB 1HTi0yBaHHs ekcnpecii reHiB ASPP, TNFa i
IL-6, 1110 TO3HAYMIIOCS HAa 3HUIKCHHI PiBHS [UX JBOX
HUTOKiHIB 1 AB,. ¥ poboTi moka3aHO JUHAMIKY
AQHTH3aIaJIBHOTO BILUTUBY KypKyMiHy in Vitro Ha
TPaHCKPUIIIHHOMY 1 TpaHCISIHHOMY pIBHSX
YTBOPEHHsSI IUTOKIHIB MOHOHYKJIeapamu. Bcra-
HOBJICHO Oe3MOoCepeAHiil MpUrHidyBaJIbHUN e]eKT
KYPKyMiHY Ha KOHLEHTpalLil eHmoreHHoro A,
MpOTAroM J000BOT iHKyOalii 32 yMOB TOKCHYHOI [Tii
arperatis Af,,.

KnwogoBi cmoBa: KypkyMiH, B-aminoigHi
nentuau 40 1 42, mutokinu, MPHK, MoHOHYKI€apn
riepudepiiiHOT KPOBI JIFOIHHH.

BJIUAHUE B-AMUJIONIHOT'O
HEINTUIAA 42 HA IUHAMUKY
IKCIIPECCHUHU U OBPA3OBAHUS AP
IL-1B, TNFa, IL-6, IL-10

MOHOHY KJIEAPAMU
MNEPU®EPUYECKOM KPOBH IN VITRO
N ET'O KOPPEKIIMA KYPKYMHWHOM

40’
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Tokcnueckuii 3pPekt AB-omTuromepos corpo-
BOXKJIa€T TEUEHUE XPOHUUYECKOTO BOCIAINTEIBHOTO
nporecca, OCHOBHBIMU METUATOPaMU KOTOPOTO SIB-
JSHOTCS HUTOKHUHBL. [109TOMY HUTOKHMHOBOE 3BEHO
BOCMIAJIUTEJILHOTO MPOLIECCa CTAHOBUTCSI HOBOM MU-
LICHBIO Ha MyTH 00y3daHus aMuionaos3a. Llenbro
uccnenoBanus 661 3G et arperupopannoro Af,,
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Ha JMHAMUKY 3KCIIPECCUU U 00pa30BaHMsI SHIOTCH-
noro AP,  n nutokunos (IL-1B, TNFa, IL-6, IL-10)
MOHOHYKJIeapaMu Trepuepudeckoil Kposu in Vitro
1 €ro KOppeKIus KypkyMuHOM. CyCIeH3UI0 MOHO-
HYKJICAPHBIX KIJIETOK, U30JIMPOBAHHBIX ex tempore
C MIOMOILBIO (PUKOI-YPOrpad)nHOBOTO IPaUeHTa U3
00pa3IoB BEHO3HOH KPOBH 370POBBIX JOOPOBOJIB-
LIEB, UCHOJIB30BAIIM IS M3ydYeHHs BIusHuA Af,,
(15 M), kypkymuna (54 mM) U UX COYETaHHOTO
JIEHCTBUS (IPpU aHAJOTUYHBIX KOHIIEHTPAIUAX) B
nuHamuke Bpemeni: 0, 1, 3, 6 u 24 4 uHKyOanuu npu
temneparype 37 °C. MeronoM noiuMepas3Hoil 1en-
HOH peaKIIMH C TOMOIIBI0 COOTBETCTBYIOLIUX Mpaii-
MEPOB OIPEAETSAIN OTHOCHUTEIBHYIO SKCIPECCUIO
MPHK nns ABPP, TNFa, IL-1f5, 1L-6, 1L-10 u ummy-
HOSH3WMHBIM aHAIIN30M yCTaHABIIMBAIH CO/EPIKa-
nue AB, . [lokasanu HHAMBUIYaIbHYIO JTHHAMUKY
skcnipeccurn APPP 1 n3y4aeMbIX LHUTOKHMHOB MOA
neiictueM AP,,, KOTopas BIMsAJA Ha CONEPKAHUE
AB,,, TNFa, IL-1B, IL-6 u IL-10 B MoHOHYyKI€ap-
HO# cycmeH3uu. KypKyMUH BBISSBHJI HHTHOHPYIO-
muid 3pdext Ha sxcupeccuio reHoB ASPP, TNFo
u IL6, 9T0 cka3anochk Ha CHM)KEHHH YPOBHS dTHUX
ABYX IMTOKMHOB M AP, . B paGoTte nokasana nuHa-
MHUKa aHTHBOCHAJIHUTEIBHOTO BIUSHUS KypPKyMHHA
in Vitro Ha TPAaHCKPUIIIMOHHOM U TPAHCIISIIIHOHHOM
YPOBHSIX 00pa30BaHMs IUTOKHHOB MOHOHYKJIeapa-
MH. YCTAHOBJIEH HEMOCPEICTBEHHBIN yrHETAIOIIMI
3¢ (dekT KypKyMHHa Ha KOHIICHTPAIIHIO SHI0T€HHO-
ro APB,, B Te4eHHE CyTOYHON MHKYOalMH B YCIIOBHU-
AX TOKCUYECKOI0 JIeHCTBHs arperartos Af,,.

KnrwoueBbie caoBa: KypKyMuH, [-amu-
gougneie nentuabl 40 m 42, murokmuel, MPHK,
MOHOHYKJIeaphbl nepuepruiIeckoil KPOBU YeI0BeKa.
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