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Arterial hypertension development is
a complex and multifactorial process
that involves a number of functional sys-
tems that contribute to wvascular mal-
function development. It is well known
that both vascular smooth muscle (VSM)
contraction and relaxation are closely
coupled to membrane potential, which, in
turn, is mainly determined by potassium
channels activity. The data obtained
clearly indicate that potassium conduc-
tance is altered in essential hypertension
[1]. It is known also that a high level of
protein kinase C (PKC) activity in vascu-
lar wall [2] and related overproduction of
reactive oxygen species (ROS) [3] are
typical features for both essential arte-
rial hypertension and diabetes.

One of the main mechanisms underly-
ing an increased VSM contractility at
arterial hypertension may be an increased
PKC activity [4]. It is also known that
this enzyme appear tightly involved in
plasmolemmal ion permeability. For
instance, it has been shown that PKC
regulates activity of K™ channels, which
play an essential role in vascular func-
tion via its involvement in changes of
membrane polarisation [5]. There is
strong evidence that PKC modulates K*
channels activity providing to increasing
of vascular tone in both physiological
and pathophysiological conditions [4, 6].
A crucial role in the regulation of smooth
muscle cells (SMCs) plasma membrane
polarization belongs to Ca?"-activated K*
(BK_,) channels, which are predominant
K" channels in vascular SMCs and
appeared to have disturbances in sub-
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units expression and regulation and thus
become dysfunctional at hypertensive
and diabetic conditions [7].

Vascular tone depends on normal and
coordinated function of the main vascu-
lar wall components — endothelial (ECs)
and smooth muscle cells (SMCs). A con-
siderable number of clinical studies dem-
onstrated that endothelium-dependent
vasodilatation is abnormal in patients
with 1 and 2 type of diabetes [8]. Among
numerous pathophysiological pathways,
which contribute to the development of
diabetic vascular dysfunction, activation
of regulatory enzyme protein kinase C
(PKC) requires special attention. Being
chronically activated by hyperglycemia,
PKC has many targets in ECs and SMCs
and regulates such vascular functions as
cell growth, angiogenesis, vascular cells
permeability, Ca2?-sensitization and
SMCs contractility [9]. PKC-8 isoform
expressed in SMCs is known to play cru-
cial role in a number of pathological
conditions [10]. Thus, PKC appeared to
be a good target for pharmacological
intervention in diabetic conditions.

RNA-interference (RNAi) is rapidly
emerging as an essential gene-silencing
tool. It is known that RNA-interference
using small interfering RNAs (siRNAs, a
double-stranded RNA molecule having
21-23 bp) represents a powerful tool for
silencing a target gene in gene therapy
[11]. Given the ability to knock down
essentially any gene of interest, RNAi
via siRNAs has generated a great deal of
interest in both basic and applied phar-
macology. The siRNAs appear as an
extremely powerful and popular gene
silencing agent.

Thereby, the aim of this study was to
identify weather PKC-8 gene silencing
using siRNAs restores K channels func-

78

®apmakonoris Ta nikapcska rokcukonorig, Ne 1 (37)/2014



tion in VSM damaged following arterial
hypertension and diabetic development.

Materials and methods. All animal
studies were performed in accordance
with the recommendations of the Euro-
pean Convention for the protection of
Vertebrate Animals used for Experimen-
tal and other Scientific Purposes and
approved by the Institutional Animal
Care and with the World Medical Asso-
ciation Declaration of Helsinki regarding
ethical conduct of research involving
human subjects and/or animals.

Induction of diabetes. Diabetes was
induced in male Wistar (WKY) rats
(180-200 g) by a single intraperitoneal
injection of streptozotocin (STZ, 65 mg/
kg) dissolved in buffer solution con-
tained 0,9 % NaCl and 0,3 % citrate Na,
pH 4.6.

Isolation of vascular smooth muscle
cells. Isolated smooth muscle cells were
obtained from rat thoracic aorta at
mature male healthy WKY, spontane-
ously hypertensive rats (SHR), rats with
STZ-induced diabetes, SHR and diabetic
rats after siRNA targeted to PKC-§ iso-
form administration (250-300 g). Ani-
mals were killed by cervical dislocation
following ketamine (45 mg/kg b.w., IP)
and xylazine (5 mg/kg b.w., IP) anesthe-
sia. The thoracic aorta (1,5-2,0 cm-long)
was removed, cleaned of adipose and con-
nective tissues and cut into rings (width
1,0-1,5 mm) in a cold nominally Ca?*-
free solution containing (in mM):
140 NaCl; 5,9 KCl; 2,5 MgCl,; 11,5 glu-
cose; 10 5-N-2-hydroxyethylpiperazine-
N’-2-ethanesulphonic acid (HEPES),
pH 7,4. Then the vascular tissues were
transferred to a fresh nominally Ca?'-
free solution containing 2 mg/ml collage-
nase type IA (417 U/mg), 0,5 mg/ml
protease type XXV, and 2 mg/ml bovine
serum albumin. The tissues were then
incubated for 33 min at 37 °C. After
incubation, the tissues were washed (2—
3 min) twice in a fresh nominally Ca2*-
free solution to remove the enzymes.
Cells were dispersed by agitation using a
glass pipette, and then transferred into
buffer solution which content was
described above. Aliquots of the myo-
cytes were stored at +4 ‘C and remained
functional for at least 5 hours.

Electrophysiological studies. To study
whole-cell integral outward potassium
currents (voltage clamp mode) the whole-
cell patch clamp technique in the ampho-
tericin B (250 pg/ml) perforated-patch
configuration was used. Data acquisition
and voltage protocols were performed
using an Axopatch 200B Patch-Clamp
amplifier and Digidata 1200 B interface
(Axon Instruments Inc., Foster City, CA,
USA) coupled to a computer equipped
with pClamp software (version 6.02,
Axon Instruments Inc., Foster City, CA,
USA). Membrane currents were filtered
at 2 kHz and digitized at a sampling rate
of 10 kHz. The reference electrode was
an Ag-AgCl plug electrically connected
to the bath.

At the beginning of each experiment,
the junction potential between the pipette
solution and bath solution was electroni-
cally adjusted to zero. No leakage cur-
rent subtraction was performed on the
original recordings, and all cells with
input resistances below 1 GQ were
excluded from further analysis. Macro-
scopic current values were normalized as
pA/pF. The membrane capacity of each
cell was estimated by integrating the
capacitive current generated by a 10 mV
hyperpolarizing pulse after electronic
cancellation of pipette-patch capacitance
using Clampfit software (version 8.0,
Axon Instruments Inc., Foster City, CA
USA). All electrophysiological experi-
ments were carried out at room tempera-
ture (20 °C). Patch pipettes were made
from borosilicate glass (Clark Electro-
medical Instruments, Pangbourne Read-
ing, England) and backfilled with intra-
cellular solution (in mM): 140 KCI;
10 NaCl; 1,2 MgCl,; 10 HEPES;
11,5 glucose; 2 ethylene glycol bis(2-
aminoethyl ether)-N,N,N’,N’-tetraacetic
acid (EGTA); 1 CaCl, adjusted to pH 7,3
with KOH, resulting in a free [Ca?'] of
approximately 170 nM. Pipettes had
resistances of 2,5-5,0 MQ. The standard
Krebs external solution contained (in
mM): 140 NaCl; 5,9 KCI; 1,2 MgCl,;
2,5 CaCly; 11,5 glucose; 10 HEPES,
pH 7,4.

Integral outward currents were elicit-
ed by 10 mV steps pulses with 300 ms
duration between -100 and +70 mV from
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holding potential of -60 mV. Holding
potential was maintained at -60mV in all
experiments. Macroscopic current values
were normalized as pA/pF.

Delta isoform PKC gene knockdown by
RNA interference. The silencing siRNAs
for PKC - 6 (PRKCD-S-5" - GGA AAG
GUA CUU UGC AAU CUU - 3’; PRKCD-
A-5> - AGA UCU UUU GUU UCU GAG
UUU - 3’) genes were synthesized by
Metabion (Martinsried, Germany) and
injected intravenously via the tail vein.

One-stranded siRNAs were made dou-
ble-stranded by annealing. Before injection
solutions of appropriate sense and anti-
sense oligonucleotides were dissolved in
annealing buffer with the following com-
position (mM): 30 HEPES-KOH; 100 KCI;
2 MgCl,; 50 NH,Ac; pH 7,4. Equal vol-
umes of sense and antisense oligonucle-
otides solutions were mixed in the tube
and then two times smaller volume of
annealing buffer was added. Then, using
thermocycler «GeneAmp System 2700»
this solution was heated to 90 °C and incu-
bated for 1 min and then during 45 min
was cooled to room temperature. Annealed
siRNAs were injected (40 pg / per rat)
twice via tail vein with 24 hours interval.

Total mRNA isolation and real time
(RT )-polymerase chain reaction (PCR).
Total RNA was isolated from rat aorta
using a Trizol RNA-prep kit (Isogen,
Russian Federation) according to the
manufacturer’s protocol. RNA concen-
tration was determined with the use of a
NanoDrop spectrophotometer ND 1000
(NanoDrop Technologies Inc., Wilming-
ton, DE, USA). Reverse transcription
was performed using a RevertAid™ H
Minus First Strand ¢cDNA Synthesis Kit
(Thermo Scientific, USA), using 200-
300 ng of total RNA and a random hex-
amer primer. Single-chain DNA was used
for real-time PCR (RT-PCR).

We performed amplification in 10 pl
of SYBR Green PCR Master Mix contain-
ing 30 pM of each primer. For amplifica-
tion mRNA delta PKC and -actin
(housekeeping gene) fragments we used
next primers: PKC delta sense 5" - CTG
GAA TAG TGA GCT CCC AGA C - 3’ and
antisense 5 - ATC ACC AGT CAC CCA
CTC TTC T - 3’; B-actin sense 5" - TGT
TAC GTC GCC TTG GAT TTT GAG - 3

and antisense 5 - AAG AGA GAG ACA
TAT CAG AAG C - 3'. Primers were syn-
thesized by Metabion (Martinsried, Ger-
many). Sample volume was driven to
20 pl with deionized water. Amplifica-
tion was performed on thermocycler
7500 Fast Real-Time PCR System. Ther-
mal cycling conditions comprised an ini-
tial denaturation and AmpliTaq Gold®
DNA polymerase activation step at 95 C
for 10 min, followed by the treatments at
95 °C for 20 s, and at 65 °C for 45 s and
for 50 cycles, followed by the dissocia-
tion step. For control of specificity we
performed dissociation stage-sequential
increase of temperature from 65 C to
95 °C with registration of the drop in the
double-stranded DNA-SYBR Green com-
plexes fluorescence strength.

We performed calculations using the
7500 Fast System SDS software provid-
ed. The CT (cycle threshold) is defined as
the number of cycles required for the
fluorescence signal to exceed the detec-
tion threshold. The expression of the
target gene relative to the housekeeping
gene as the difference between the
threshold values of the two genes was
calculated.

Chemicals. Streptozotocin, norepi-
nephrine, BSA, amphotericin B, collage-
nase, protease, dihydroethidium and all
constituents of the Krebs solution were
purchased from Sigma Chemicals Co. (St.
Louis, MO, USA).

Statistical analysis and data presenta-
tion. Electrophysiological and PCR data
analysis were performed using Origin 7.5
(Microcal Software, Northampton, MA,
USA.) software.

Data are shown as means = S.E.M., n
indicates the number of cells or prepara-
tions tested; each cell or preparation
used for a specific experimental protocol
was obtained from different animals.
Multiple comparisons were performed
using one way analysis of variance
(ANOVA). If any significant difference
was found the Tukey's multiple compari-
son test was applied. Differences were
considered to be statistically significant
when p was less than 0,05.

Results and discussion. In the pres-
ent study we have tested the hypothesis
that PKC-0 is involved in vascular dis-
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orders development, i.e. decreased inte-
gral outward potassium currents in
vascular SMCs. Potassium channels are
known to play an essential role in vas-
cular function regulation and their
dysfunction contributes in pathogene-
sis not only pulmonary and systemic
hypertension but diabetes and athero-
sclerosis [12].

At the day of experiment, spontane-
ously hypertensive rats showed blood
pressure levels with average meaning of
158 + 2 mm Hg (n = 12, p < 0,05). Dia-
betic rats showed a high blood glucose
levels with average meaning of 30,0 =
0,5 mM/1l, (n = 12, p < 0,05) while age-
matched control rats demonstrated 7,0 =
1,6 mM/1 (n = 12, p < 0,05).

It is clear that arterial hypertension is
a multifactorial process that involves a
number of functional systems those con-
tribute to dominancy of constrictor influ-
ences over dilatation producing this way
vascular hypercontractility and vascular
tone elevation. VSM contraction is tight-
ly coupled to membrane potential, which,
in turn, is determined mainly by potas-
sium channels activity.

It is well known that PKC is a group of
regulatory enzymes that plays a key role
in many cellular functions and affects a
number of signal transduction pathways
[13]. Among at least 12 PKC family mem-
bers, lots of PKC isoforms are expressed
in vascular tissues: PKC-a, PKC-,, PKC-
B,» PKC-y, PKC-¢, PKC-n, PKC-(, PKC-3,
and PKC-1/A [13]. There is strong evi-
dence of PKC-0 activation and/or overex-
pression in diabetes and while hyperten-
sion development [14, 15].

The data obtained in our study using
RT-PCR experiments clearly demonstrate
a significant diabetes-induced increase in
PKC-6 isoform mRNA relative level in
diabetic aortas as compared to controls.
We have investigated the expression of
PKC-6 isoform in vascular tissues in
SHR and diabetic rats before and after
its targeted disruption using siRNAs.
Fig. 1 clearly demonstrates that mRNA
delta-isoform expression measured using
RT-PCR analysis was significantly high-
er in blood vessels from rats with arte-
rial hypertension than those from WKY.
Administration of siRNAs specific to
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Fig. 1. Relative levels of mRNA PKC-$ isoform
expression in vascular tissues of healthy
WKY rats (n = 6), SHR and diabetic rats

(n = 6) before and after PKC- isoform gene
silencing using siRNAs (n = 6)

B-Actin was used as an internal control. *p < 0,05 vs.
control values; #p < 0,05 vs. SHR/diabetic values.

PKC-9 isoform genes resulted in signifi-
cant decrease of relative level of its
mRNA in SHR and diabetic rat aortas.

It is became clear also that one of the
main mechanisms underlying increased
VSM contractility is the increased PKC
activity in wvascular tissues [2]. It has
been established that vascular tone ele-
vation following ionizing irradiation is
due to PKC-mediated increase in myo-
filaments Ca?"-sensitivity [2] and PKC-
dependent BK, channelopathy [4].

The whole-cell patch clamp recordings
were performed using aortic SMCs from
SHR, diabetic rats on 3" month of dia-
betes development; diabetic rats on 7th
day after PKC-0 siRNAs administration
and age-matched control healthy WKY.
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Fig. 2. Current-voltage relationships and
original traces of integral outward potassium
currents in isolated SMCs obtained from

the thoracic aortas of healthy, SHR and
diabetic rats

The currents were elicited by 10-mV step pulses with
300-ms duration between -100 and +70 mV from a
holding potential of -60 mV. Data are shown as mean
+ SEM. *p < 0,05 vs. control values.
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Fig. 2 shows that the integral outward
currents are decreased in aortic SMCs
from SHR and diabetic rats as compared
to controls, 25 = 1 pA/pF, 16 = 1 pA/pF
and 53 = 5 pA/pF (n = 12, p < 0,05),
respectively.

Inhibited total outward currents in
aortic SMCs from SHR appears signifi-
cantly increased on 7% day as the result
of a targeted disruption of PKC-0 iso-
form encoding gene using siRNAs from
25 = 2 pA/pF to 36 = 3 pA/pF (n = 12,
p < 0,05) (Fig. 3). Also we observed a
significant increase in integral outward
current amplitudes on 7% day after
PKC-0 isoform gene silencing to 24 =+
3 pA/pF (n =12, p < 0,05) in comparison
with diabetic values.

The data obtained in our experiments
clearly demonstrate a significant increase
in integral outward potassium currents
in isolated vascular SMCs obtained from
diabetic rats after administration of siR-
NAs targeted to PKC-6 genes.

It was shown that the augmentation of
integral outward K*-current in spontane-
ously hypertensive rats after PKC-delta
knockdown is due to BK, function resto-
ration [15]. Inhibition of BK,, channels
in vascular SMCs produces membrane
depolarization, elevation of intracellular
Ca?" concentration ([Ca2']i), resulting in
SMCs contraction and related vasocon-
striction. Multiple studies demonstrate
that BKCa are regulated by protein
kinases and PKC inhibits the activation
of these channels in different types of
arterial smooth muscle [16].
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Fig. 3. Currents density in isolated SMCs
obtained from the thoracic aortas of

healthy, SHR and diabetic rats after PKC-0
isoform gene silencing using siRNAs

The currents were elicited by 10-mV step pulses
with 300 ms duration between -100 and +70 mV
from a holding potential of -60 mV. Data are
shown as mean * SEM. *p < 0,05 vs. control
values; *p < 0,05 vs. SHR values; *p < 0,05 vs.
diabetic values.

Recently it was revealed, that PKC
regulation of SMCs BK,, activity is
ambiguous. It is known that PKC inhib-
its the open-state probability of BK_,
channel o-subunits, that depends on a
phosphorylation of two distinct serines
in the C terminus of the channel protein.

In conclusion, the main finding of this
study shows that PKC-0 gene overex-
pression really decreases K' channels
activity and leads to vascular malfunc-
tion at essential hypertension and diabe-
tes while RNAi technique is a good
therapeutic approach to restore normal
K* channels function.
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T. B. HoBoxaubka, K. I. KnumeHko, B. €. JoceHko, A. I. ConoBrioB

MpaBaa um BUragka: Yv Hacnpaspi niaBULLEHUIA piBeHb ekcnpecii reHa MKC-aenbra

npu3BoAUTbL A0 AMCOYHKLUIT Kani€eBUX KaHaniB 3a apTepiasibHOI rinepTeH3sii Ta

niabety?

MeTa pocnigxeHHs — ineHTudikyBaTn, 41 Hacnpasai 3a PO3BUTKY apTepianbHOI rinepToHii Ta LyKpo-
BOro giabeTy niaBuLLIEEHNI piBeHb ekcripecii reHa npoTteinkiHasn C (MKC) aensta NnprusBoauTh 40 MOpy-
LUEHHS aKTUBHOCTI Ta PYHKLOHYBAHHS Kani€eBMUX KaHasniB B MaAeHbKOM 30BUX KNITUHAX aopTu Lypa.
JocnigxxeHHs 6yno NPOBEeAEHO i3 3aCTOCYBaHHAM HACTYMNHUX METOAMK: iHAYKLUIA AiabeTy (CTpenTo30To-
LUMH, 65 Mr/kr), BUAINEHHS MaLeHbKOM a30BUX KIITUH 3 aopTy Lypa, NepdopoBaHOro NeTy-kiaemny B
moaudikauii «uina knitmHa», PHK-iHTepdepeHuii 3a sgonomoroto manux iHtepdepyrodnx PHK (MiPHK) Ta
noniMepasHoi TaHLIOroBoi peakuii B peansHoMy Yaci (PY-IMJ1P). Pesdynstatn PY-TJIP npogeMoHcTpyBa-
N 3HAYHe NiABULLEHHST piBHA ekcnpecii reHa gensta idodopmu MNKC y TBapuH aK 3a apTepianbHOi
rinepTeH3sii, Tak i 3a LyKPOBOro AiabeTy NOPIBHAHO 3i 300POBMMU Lilypamu. 3acTocyBaHHs meTtoay PHK-
iHTepdepeHuji ons npurHidveHHa ekcnpecii reHa [MKC-8 Buknvkae TpuBanuini Ta cTabinbHUiA
iHTepdepeHLiiHMI edekT, Lo NPOSIBSETLCS B CYTTEBOMY 3MeHLUEHHI piBHSA ekcnpecii MPHK MKC-§ Ha
7 poby B 060x rpynax. BctaHoBneHo, wo BBeneHHs MiPHK npu3BoguTb A0 CYTTEBOrO 30iNblUEHHS
LiNbHOCTI iIHTErpanbHNX TPaHCMeMOpPaHHMX CTPYMIB BUXiAHOro Hanpsamy B MK cyanHHOI CTiHKM 3a paxy-
HOK BiHOBNEHHS NMPOBILHOCTI KPi3b KanieBi kaHann Pi3HOI NpoBigHOCTi. OTpuUMaHi AaHi ceig4aThb, WO
nenbta isodpopma MNMKC 3anyyeHa Ao po3BUTKY KaHanonartii KanieBux kaHasniB aopTu Llypa 3a PO3BUTKY K
rinepTeH3nBHUX CTaHIB, TaK i LyKPOBOro aiabety. Pe3dynbTaT AOCNIOKEHHS 4iTKO BKa3dye Ha Te, LWO
HagMmipHa ekcrnpecia reHa gensta isodopmu MNKC HacnpaBai 3HMXYe akTuBHICTbL K*-kaHanis Ta nprsBo-
OUTb 00 PO3BUTKY CYAMHHOI AMCYHKLIT 3a apTepianbHOi rinepTeHsii Ta aiabeTy, TOAI K 3aCTOCYBaHHSA
TexHikn PHK-iHTepdepeHLii Moxe 6yTr XOpOoLLMM TepaneBTUYHUM NiAX0A0M A1 BiAHOBNEHHS HOPMasb-
HOro pyHKLiOHYBaHHSA K*-kaHaniB.

Kno4oBi cnoBa: aesnbta isogopma npoteiHkiHaau C, KkasieBi kaHanu, LyKpoBuii giabeT, apTepiaibHa
rinepteHsis, PHK-iHTeppepeHLis

T. B. HoBoxaukas, K. . KnumeHko, B. E. [JoceHko, A. U. ConoBbeB

Mpaspa nnu BbiMbICEN: AECTBUTENIbHO JIN NOBbILIEHHbIA YPOBEHb AKCNPECCUMN
reHa NKC-penbra npuBogmT K AUCOHYHKLMN KanmneBbiX KaHANOB Npu apTepuanbHOi
runepTeH3umn u guadete?

Llenb nccnenoBaHna — nuaeHTMGunuUMpoBaTh, 4ENCTBUTENBHO S NPU PasBuUTUN apTepuanbHON runep-
TEH3UM U caxapHoro anabeTa NoBbILLEHHbI YPOBEHb aKCcnpeccumr reHa npotenHknHasel C (MKC) nensta
NPUBOONT K HAPYLLEHUIO aKTUBHOCTU U PYHKLMOHUPOBAHNA KaNIMeBbIX KAHaJ0B B MMaAKOMbILLEYHbIX KIeT-
Kax aopThl KpbiChl. ViccnenoBaHne GbifI0 MPOBEAEHO C MPVMEHEHNEM CIEAYIOLMX METOAUK: VHOYKUMUS
nunabeta (CTpenTo30TouMH, 65 Mr/Kr), BblAeNEeHNE MaaKOMbILLEYHbIX KIIETOK U3 a0PThl KPbICHI, Nepdopu-
POBaHHOIro N3aTy-KIaMnNa B Mogubukaumn «uenaa knetka», PHK-uHTepdepeHumMn ¢ nomMoLbo mManbix
nHTepdepupyowmnx PHK (MmPHK) n nonmmepasHoi uenHom peakuum B peasnbHoOM BpemeHn (PB-TILP).
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PesynbstaThl PB-TLUP npoaeMoHCTprpoBany 3Ha4uUTENbLHOE NOBbILLEHWE YPOBHA SKCNPECCUN reHa aensta
n3odpopmbl MKC y XMBOTHLIX, Kak NPU apTepUanbHON rMNepTeEH3nn, Tak U NpyU caxapHoMm auabeTe Mo
CpaBHEHUIO CO 340p0BbIMU Kpbicamu. NpumeHeHre metona PHK-nHTepdepeHumn ong nogasneHns aKe-
npeccuu reHa MNKC-3 BbI3bIBAET ANUTENbHbIN U CTabUIbHBIA MHTEPGhEPEHLIMOHHBIN 3hhEKT, NPoSBASIO-
LUMIACS B CYLLECTBEHHOM YMeHblUeHUN ypoBHs akcnpeccun MPHK MKC-6 Ha 7 cyTku B 06eunx rpynnax.
YcTaHoBneHo, 4To BBeAeHe MUPHK NpvBOAMT K CYLLECTBEHHOMY YBEIMYEHUIO MIIOTHOCTU MHTErPasibHbIX
TpaHCMeMOpaHHbIX TOKOB BbIXxoAsiLLLEero HanpaeneHus B MK cocyamcTor CTeHKM 3a cHeT BOCCTAHOBME-
HMA NPOBOAMMOCTU Yepes Kanuesble kaHasbl. MNonyYyeHHble JaHHbIe CBUOETENbCTBYIOT, YTO AefbTa U30-
dopma MNKC BoBneyeHa B pasBuUTME KaHANOMNATUM KaMEBbLIX KAHANOB aopThl KPbIChI MPU Pa3BUTUM Kak
rMNEPTEH3MBHbBIX COCTOSIHUI, Tak 1 caxapHoOro anabeta. Pe3ynbraT UCCNEA0BaHMSA YETKO yKa3blBaeT Ha
TO, YTO 4pe3MepHas akcrnpeccus reHa aensta ndodopmbl MNKC OelicTBUTENBHO CHUXAET akTUBHOCTb
K*-kaHanoB 1 NpMBOAUT K PA3BUTUIO COCYAUCTON ANCOYHKLMN NPU apTeEPUANbHOM rMNepTeH3nun 1 ama-
OeTe, Torga kak npumeHeHne TexHukn PHK-uHTepdepeHummn MOXeT ObiTb XOPOLUMM TePaneBTUYECKUM
NoAXOLOM AJ11 BOCCTAHOBIEHNSI HOPMAbHOrO PyHKLMOHMpPOBaHus K*-kaHanos.
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