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KJAIHIYHI BOCTIAXEHHS
PROTEIN OXIDATIVE

MODIFICATION AND BONE
EROSIONS IN PATIENTS

WITH EARLY RHEUMATOID
ARTHRITIS: WHAT’S IN COMMON?

The aim of the present study was to investigate the was to determine the
intensity of carbonyl stress in early rheumatoid arthritis (eRA) with an eval-
uation of its relationship with the pathogenesis of inflammatory and erosive
processes. Aldehyde- and ketonephenylhydrazones were estimate as mark-
ers of free radicals activation. The antibodies to citrullined peptide, tumor
necrosis factor-alpha were determined by immune-enzyme assay. Subjects
with clinically significant concurrent diseases or conditions were carefully
excluded during the patient’s selection. Data processing and analysis were
performed, by using a statistical software packages «SPSS 16.0 for Win-
dows» and «Statistica for Windows 7.0» (StatSoft Inc.). The level of statisti-
cal significance was taken as p<0,05. Study results shown, that the patients
with eRA characterized increase of free radicals generation, according to
level of phenylhydrazones, early markers of oxidative processes. Thus, our
findings suggest that in eRA there is a pronounced imbalance between the
activity of the processes of generation of free radicals and their elimination
under the influence of endogenous antioxidant systems (superoxide dis-
mutase) are characterized by substantial predominance of the activity of
free radicals with the intensification of the processes of oxidative transfor-

mation of protein molecules at the carbonyl stress.

Oxidative stressis animportant factor in the patho-
genesis of early rheumatoid arthritis (eRA) [1]. Contin-
uous generation of reactive oxygen species in joints of
patients with activated neutrophils and macrophages,
as wellas through iterative processes, cycles of hypox-
ia-reperfusion in joints, leading to damage to the sy-
novial cells, the destruction of cartilage and bone ero-
sions [2-5].

Inrecent years, the concept of essential pathogen-
ic role of oxidative stress on the cell damage caused
by immune inflammation was launched [6-9]. In addi-
tion, special attention is paid to the pathogenic role of
reactive oxygen species and initiated by the lipid per-
oxidation processes in the development and progres-
sion of inflammatory destructive processes in patients
with eRA [10-15].

Free oxygen radicals, generated by monocytes,
synovial macrophages, accumulate toxic products of
lipid peroxidation and in low endogenous antioxidant
cause matrixdepolymerization of connective tissue,
both directly and through the activation of proteolytic
enzymes, matrix metalloproteinases (MMP), violate the
synthetic processes in fibroblasts and chondrocytes,
cause the development of subcartilaginous erosions,
activated leukocyte collagenase encourage the devel-
opment of apoptosis and necrosis of endothelial cells,
chondrocytes [4]. All of these disorders can severely or
completely disrupt the functioning of cells and the or-
ganism as a whole, to worsen the patient’s condition.

However, in addition to lipids in the lipid peroxidation,
the process of free radical intensely involved and oth-
er classes of organic compounds. Of particularimpor-
tance among them are proteins. Moreover, in the litera-
ture there are indications of a greater sensitivity to oxi-
dation are proteins than lipids [16, 17].

Given this, according to precisely assess the ox-
idative modification of proteins, it is very important
to expand existing concepts of pro-oxidant process-
es in the mechanisms of cartilage and bone damages
in eRA. The evaluation of free association and the se-
verity of damage biomolecules destructive and ero-
sive lesions of the cartilage in RA in the literature al-
most doesn’t occur.

This study is the first to determineassociation be-
tween carbonyl stress, oxidative modification of pro-
teins and early bone erosions.

PATIENTS AND METHODS

Between December 2009 and April 2011, 156 pa-
tients with eRA (according to the preliminary ACR/EU-
LAR definition) were surveyed (98 women and 58 men)
and had active disease as defined by a disease activity
score evaluated in 28 joints (DAS28) >3,2.

Inclusion criteriawere as follows: age 49,79+2,04 years,
more than two swollen joints for >6 weeks and <6 months.
Baseline characteristics did not differ significantly be-
tween the cohorts. The study included patients without
severe visceral pathology and associated diseases that
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could restrict to additional metabolic disturbances and
affect the investigated parameters. A control group con-
sisted of 67 apparently healthy persons.

Blood samples from RA patients were analysed
for titres of IgM-RF by ELISA using kits fromlmmulLi-
sa, MMP-3 tumor necrosis factor-alpha (TNF-a), anti-
cyclic citrullinated peptide (anti-CCP) method of the
immune-enzyme analysis according to the annexed
diagnostic sets of instructions. X-ray joint study (Lars-
en index) [1] was used to assess the bone erosions:
evaluated the proximal interphalangeal joints, 2 thumb
joints, 10 metacarpophalangeal joints and wrists.

Level of products of oxidative modification of pro-
teins — aldehydesphenylhydrazone (APH) and keto-
nephenylhydrazone (KPH) was defined as the baseline
(spontaneous activity) and after stimulation. To initi-
ate the oxidative modification of proteins using Fen-
ton’s substratum (0.1 M phosphate buffer, pH 7.4,
1 mMFe?" +, 0,3 mMH,0,). To determine the oxida-
tive modification of proteins was carried out prior to
deposition with a 20% solution of three chloroacetic
acid (TCA).

The testvalues are presented as follows: the sam-
ple mean + standard error of the mean. Normality of
distribution was assessed by Kolmogorov-Smirnov
criteria (D), Lilliefors and Shapiro-Wilk (W). If the dis-
tribution differs from the normal, or the analysis of
ordinal variables used the Mann-Whitney U for 2 un-
related samples for a larger number of samples, cri-
teria of Kruskal-Wallis H with further comparison to
Games-Howell.

Comparison groups on the basis of qualitative bi-
nary performed using x2 test with the analysis of con-
tingency tables. The presence and severity of statisti-
cally significant differences between the indices was
evaluated by means of univariateanalysis of variance
on the circuit and then comparing groups Sheffe. The
null hypothesis that the layers of expectation sample
rejected if the ratio of the residual variance organized
exceed critical Fisher’s criteria (Fkr.) with an appro-
priate number of degrees of freedom with a signifi-
cance level of less than 0.05. To assess the relative
influence of the factor values underlying the group of
other factors that affect effective sign out a calcula-
tion of the determination coefficient (h?).

Results of the study are processed using the sta-
tistical package licensed program «Statistica for Win-
dows 6.0» (StatSoft Inc., N2 AXXR712D833214FAN5)
at the Department of Medical Informatics ZSMU and
«SPSS 16.0», «Microsoft Excel 2003» Separate statis-
tical procedures and algorithms are implemented in
the form of specially written macros in the relevant pro-
grams. For all types of analysis were considered sta-
tistically significant differences at a significance lev-
el p<0.05.

RESULTS AND DISCUSSION

We evaluated the dynamics of the presence and
severity of oxidative stress indicators in patients with
eRA. According to the distribution, the data are char-
acterized by properties of normal, Gauss, distribution.
Similarly, do not differ from the normal distribution, the
frequency of occurrence of changes were characteris-
tic for the other parameters, reflecting the process of
oxidative protein conformational variability. The level
of production of free radicals, obtained in the study,
demonstrated a significant increasing in the group of
patients with eRA compared with the control group
values as spontaneous and metal-induced oxidative
modification of proteins, blood plasma level of phen-
ylhydrazone (PH) (an increase of APH to 104.35% and
158.95%, and KPH almost 3 and 2.6 times respectively
achieved significance level less than 0.05 in all cases).

These changes (elevation as early (APH) and late
(KPH)), while increasing concentrations of these pa-
rameters induced oxidative destruction of protein mol-
ecules) are accompanied by a credible reduction of an-
tioxidant capacity, as evidenced by the reduction of su-
peroxide dismutase (SOD) at 63.44% when compared
with the control. Next, we analyze the changes in the
parameters of oxidative modification of proteins de-
pending on the degree of expression of MMP-3. In pa-
tients with total MMP-3 50 ng/ml (2 subgroup) a statis-
tically significant excess of both APH and KPH (mea-
sured spontaneous oxidation) to 36.04% and 33.84%
when compared to the same period subgroups of pa-
tients with eRA with the values of MMP-3 is not great-
erthan 50 ng/mL, respectively. Induced oxidation was
also significantly higher in the 2 groups at 58.90% and
46.90%, respectively, than in the first (Table 1).

Table 1

Activity of antioxidant systems in RA patients of different groups depending
on the degree of expression of MMP-3

RA patients
. Upto50ng/ More than In total for Control The magnitude of differences between groups, %
Indicators :
ml 50 ng/ml  eRA patients

1 (n=32) 2 (n=83) 3 (n=115) 4 (n=52) 1 and 2 1 and 4 2 and 4 3and 4
APH spont., USL. u/g protein _ 0.1110.003* 0.151%0.002** 0.14%0.002* 0.0690.002 __ 36.04 60.87 118.84 102.90
f::j stimulus, USL. U/g pro- o 49840 007* 0.265+%0.003¢ 0.246+0.004* 0.095:0.002  33.84 108.42 178.95 158.95
KPH spont., USL. u/g protein ~ 0.073+0.005* 0.116+0.003** 0.104+0.003* 0.035+0.004  58.90 108.57 231.43 197.14
f(::' stimulus, USL. U/g Pro- ) 145.0 004* 0.166+0.005% 0.151+0.003* 0.057+0.006  46.90 98.25 191.23 164.91
0DS, e/mg/min 61.49+0.86* 37.72+0.52* 52.77+0.47* 88.27+0.57 —63.02  —30.34 _57.97 40,22

*Reliability of differences (p<0.05) when compared with similar control.

*Reliability of differences (p<0.05) when compared with similar patients with eRA on MMP-3 more than 50 pg/mL.
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Study of the SOD dynamics depending on the ex-
pression of MMP-3 also showed that activity increases,
proteinase complex, there was a reduction on 63%. Itis
important to note, that this decreasing was associated
with a significant increasing in parameters of stimulat-
ed oxidative protein modification.These changes indi-
cate a depletion of the reserve-adaptation capabilities
of the organism and decreasing stability in patholog-
ical activation of the free-radical processes in condi-
tions of oxidative-antioxidant imbalance.

As the presented data analysis processes of oxida-
tion and the activity of antioxidant systems in patients
with eRA according to the length of the underlying dis-
ease, it is shown that as the length of the verification
eRA increased both spontaneous and stimulated, oxi-
dative modification of plasma proteins on the level of PH
(marked increasing in the history of more than 10 years
as an APH (for basal) of 12.7%, and to a greater extent,
KPH form at 15.22% and 18.64%, respectively). The
level of serum antioxidant activity was minimum in sub-
group two 11.12% less reporting of subgroups one and
51.74% below the level of antioxidant protection. Thus,
in the subgroup with a duration of more than 10 years,
hypertension, registered maximum values, reflecting
the intensity of the oxidation processes in a parallel de-
crease in antioxidant serum capacity (p<0.05), indicat-
ing a strong pro-antioxidant imbalance.

We also analyzed the dynamics of the parameters
characterizing the oxidative modification of protein
molecules, depending on the degree of eRA activity.
Itis important to note, that in patients with varying de-
grees of activity, parameters characterizing the inten-
sity of oxidation-reduction mechanisms, were signifi-
cantly different (see Figure).

There was a progressive increasing in the indices, in
particular the quantitative characteristics of the oxida-
tive degradation of plasma proteins on the level of PH.
Also registered regressing of SOD in eRA with increas-
ing inflammation, but no significant differences in stat-
ic specified index was achieved when comparing those
with 1 and 3, the degree of activity of eRA (-52.41%).
Also, due to the large spread, the statistical difference
between the KPH, depending on the intensity of the
disease was also not recorded, although it should be
noted that if eRA patients with minimal activity — this
indicator was only 107.31% less, the patients with se-
vere activity-differences were already 216.83%, val-
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Figure. Dynamics of APH spontaneous depending on the activity of
the disease

ues of antioxidant activity of this group patients (low-
er quartile was 15 s.u.) were significantly lower than
normal values.

Evolution of the parameters oxidative modification
of proteins, according to the radiological stage of eRA,
was of mixed: without undergoing significant chang-
es in the two groups at 1 and 2 stages. Differences for
the KPH without induction were more pronounced and
were —20.37% and -19.63% (p<0.05). Dynamics of se-
rum antioxidant reserve of the subject also proved re-
liable predictor.

Noted, that patients with eRA augments progres-
sively the severity of violations of redox homeostasis,
as eloquently illustrated how the data changes in the
structure of proteins initially and after induction of met-
al, especially the APH and regressing to an intensifica-
tion of the generation of free radicals in oxidative stress.
Further, in order to evaluate the effect of free radical
oxidation activation of biomolecules on the dynamics
of immune-inflammatory processes and the severity
of the bone erosions in eRA, we’ve conducted analy-
sis of variance (ANOVA) (table 2).

The very high value of the F-ratio 30.193 index and
the close functional relationship between the APH and
anti-CCP, as evidenced by relatively high figure calcu-
lated empirical correlation ratio (0.58). Also found a sta-
tistically significant effect oxidative modificationto are-
sultantvariable as TNF-a. In the corresponding disper-
sion complex, the reported APH spontaneous reliably

Table 2
The results of ANOVA of influence of free radical mechanisms (according to APH spontaneous)
to the level of inflammatory processes and the number of bone erosions
Factor Dispersion SS Degrees of latitude MS F p n? n
Anti-CCP intergroup 725,467 1 725,467 30,193 <0,001
residual 1441,638 60 24,027 - - 0,335 0,579
general 2167,105 61 - - -
TNF-a intergroup 0,011 1 0,011 15,317 <0,001
residual 0,028 38 0,001 - - 0,282 0,531
general 0,039 39 - - -
Larsen Index intergroup 4524,745 1 4524,745 10,072 0,003
residual 17 969,146 40 449,229 - - 0,201 0,449
general 22 493,891 4 - - -

SS — sum of squares; MS — the average sum of squares; dl — number of degrees of latitude; F — F-value ratio Fisher; p — reached the significance level of dif-
ferences, n? — specific value impact factor underlying the group of a set of factors that affect the effective sign; n —empirical correlation ratio.
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account for about 53% of the variation in the values of
TNFne=0.28 and F=15.32, indicating a relationship be-
tween the degree of intensification of carbonyl stress
in eRA and the severity of immunopathology process-
es. The results of the calculation of the dispersion re-
lations and the proportion of the total variance, which
is influenced by APH on the Larson’s index: 10.07 and
20% at p=0.003. Moreover, consideration of the func-
tional dependence by calculation of the empirical cor-
relation ratio (0.45) allowed to establish a close rela-
tionship between the studied features.

Oxidative stress acts as one of the leading factors of
jointtissue damage in eRA, and the mechanisms are in di-
rect effect, and indirectly, through the activation the inflam-
matory cascade. The results show, that the patients with
eRA have the activation of peroxidation processes, which
causes the development of metabolic disorders, changes
inthe cellmembrane and the formation of erosions [ 11, 13].

Thus, the data obtained allow to conclude, that there
is a marked imbalance between eRA activity generat-
ing free radicals and their elimination under the influ-
ence of endogenous antioxidant systems, character-
ized by significant prevailing activity of free radicals and
oxidative stress status.

OKCUOATUBHAA MOANDUKALNA
BEJIKOB U KOCTHbIE 3PO3UUN

Y BOJIbHbIX PAHHAM PEBMATOUAHbIM
APTPUTOM: YTO OBLLEr0?

B.H. KoBaneHko, [].I'. Pekanos,
H.M. Kpacbko

Peslome. Llenb nccnepnoBaHmnss — onpeaene-
HMEe UHTEHCUBHOCTW KapOOHUIbLHOIo CTPpec-
ca npuv paHHem pesmartougHom aptpute (pPA)
C OLEHKOVi ero naTtoreHeTn4yeckow B3anMOCBsI3u
C BOCNaIMTeIbHO-3P03UBHbLIM MPOLIECCOM. AJlb-
AervaHble v KETOHHbIE POPMbI ANTNAPOPDEHMNIITN-
1pa30HOB Obl/IN OLIEHEHbI B KA4€CTBE MapKepoB
akTuBaLmm CBOOOAHbIX PaAMNKaI0B. AHTUTENA K Lin-
TPY/UIMHUPOBAHHOMY nentuay, ¢aktopy HeKpo-
3a ornyxoJsin-a onpeaesssivn UMMyHOpPEPMEHTHbLIM
aHann3om. Jiva ¢ KIMHNYeCKy 3Ha4uMbIMU COrMyT-
CTBYROLUNMU 3a00/1€BAHUSIMU UITN COCTOSIHUSIMU
Oblan TLATEJ/IbHO ncktoYeHsl. ObpaboTka v aHa-
JIN3 AaHHbIX MPOBOANIN C TOMOLLIbIO CTATUCTUHE-
ckux naketos riporpamm «SPSS 16 ans Windows»
u «Statistica ans Windows 7.0» ( StatSoftinc.). Ypo-
BEHb CTATUCTUYECKOM 3HAYUMOCTU rnpuHNAT p<0,05.
PesynbTatsl nccaegoBaHns nokasasam, 4To rnaum-
€eHTbl ¢ PA xapaktepusyoTcs yBesm4eHnemM CBo-
604HOV reHepaLmm paamnkasios, COr/IacHO YPOBHIO
asibaervaHbIX  KETOHHbIX POPMbl ANTUAPODEHNI-
rmapas3oHOB, PAHHUX MapPKePOB OKUCJINTESIbHbIX
npoveccos. [osy4eHHbIe gaHHbIe MO3BOJISOT cae-
71aTb BbIBOA, YTO y 60/1bHbIX PPA npu aktuBaumm
BOCMaINTE/IbHOIO rnpouecca nponcxoamT akTu-
BaLms MPOLIECCOB repokcuaaLmnm B paMkax kap-
OOHUILHOIrO CTpecca, 4YTO Bbi3bIBAET Pa3BUTUE
ANCTPOPUHECKUX N AECTPYKTUBHbBIX U3MEHEHU
B XPSILLIEBOVI TKAHW C HapyLLeHneM 0bMeHa rnpoTeo-
rIMKaHoB 1 OPMUPOBAHNE SPO3UI.

KnioueBble cnoBa: paHHUI pEBMATOUAHbLIA apTpuT,
dbeHnnrnapasoH, MaTpUKCHbIE MeTaIONPOTENHASHI,
cynepokcugamcmyTasa.

OKCUOATUBHA MOAUDIKALIA
BIJIKIB TA KICTKOBI EPO3Ii Y XBOPUX
HA PAHHIA PEBMATOIOHWUN APTPUT:
LLLO CNINIbHOr0?

B.M. KosaneHko, A.I'. Pekasnos,
M.T1. Kpacbko

Pe3atome. MeTta 4ocnigkeHHs1 — BU3HAYEHHST IHTEH-
CUBHOCTI KapOOHI/IbHOIro CTPECY My PaHHbOMY PEB-
maroigHomMmy apTpuTi (pPA) 3 OLIHKOO Vioro rnarore-
HEeTUYHOro B3aEMO3B 13Ky i3 3arasibHO-epPO3VIBHUIM
npoLecoM. AnbaeriaHi i KETOHHI popmu Anrigpo-
peHinriapa3oHiB 6y OLiHEHI B SSKOCTI MapKepiB
aKkTuBaLlii BifIbHUX paavkasiB. AHTUTIA A0 LUNTPY-
JIIHOBaHOro nentuay, akropy HeKpoay rnyxXjanHu-a
BU3Ha4anm iMyHopepMeHTHUM aHasizoMm. Ocobu
3 KJIHIYHO 3HaYyLUMMU CYryTHIMY 3aXBOPIOBaHHSI-
MU uy cTaHamMmu Gysiv peTesibHO BukiitoHeHi. O6pobKy
Ta aHasni3 gaHuvx npoBoanIv 3a 4ONMOMOrolo CTaTuc-
TU4YHUX nakeTiB nporpam «SPSS 16.0 anag Windows»
i «Statistica gns Windows 7.0» (StatSoftinc. ). PiBeHb
CTaTUCTUYHOI 3HauyLocTi npuiHaTu p<0,05. Pe-
3yNbTaTv AOCIIAKEHHS 10Ka3asin, Lo nawieHT 3 PA
XxapakTepu3yoTbCsl 30ibLLIEHHSIM BiJIbHOI reHepa-
uii paavkanie, 3rigHoO PIBHIO aibAerigHuX i KETOHUX
GpopM anriapoGeHInriapa3oHiB, PaHHIX MapKepiB
OKVCHUX ripoueciB. OTpuMaHi AaHi J03BOJISIIOTh 3P0-
OuTY BUCHOBOK, LLIO Y XBOPUX Ha PPA npu aktnBawii
3anasibHoro rpoLecy BiabyBaeTbCs aKTUBAaLis Mpo-
LieciB nepokcuaadii B pamkax kapOOoHIisIbHOro cTpe-
CY, LLIO BUKJTNKAE PO3BUTOK ANCTPODIYHNX | AECTPYK-
TUBHUIX 3MIH Y XPSILLIOBIVi TKAHVIHI 3 MOPYLLEHHSIM 00-
MIHY rpoTeOor/likaHiB i popMyBaHHS €PO3Il.

Kniouogi cnoBa: paHHili peBMaToigHuin apTpuT,
deHinrigpasoH, MaTpUKCHI MeTanonpoTeiHasu,
cynepokcuaamcmyTasa.
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PEODEPATUBHA

CyuiecTByeT /i Pe3UCTEHTHOCTb
K aueTuncanuunioBoi kucnorte?

MNMoarotosun B.I". be3Leriko

B xope nayyeHmna peHomeHa pe3nCTEHTHOCTU
K aueTuncanuuunoson kucnote (ACK) rpynna ame-
PUKAHCKNX y4eHbIX N3 yHMBepcuTeTa lNeHcunbBaHnm
(University of Pennsylvania), ®unagensdus, CLUA,
BO rnase ¢ goktopom Tunom Npoccepom (Tilo Grosser)
NoJAy4YnNn HeOXUOaHHblE pe3ynbTaThl. MccnepoBaTe-
1M COOBLLAIOT, YTO Ha NPaKTMKE Pe3NCTEHTHOCTL K ACK
ABNSIeTCA CNeAcTBMEM 3aMef/IEHHOrO BbICBOOOXae-
HUS KULLIEYHO-PacTBOPMMOIN (popMbl Npenapara.

YKa3aHHble OaHHble MOoJly4yeHbl Ha BbIOOpPKE
13 400 300pOBbIX HEKYPSALMX A0OPOBOJILLIEB B BO3-
pacTte 18-55 net. O6cnenyemMblx pasoenunmHa 3 rpyn-
Nbl ¢ Ha3HavyeHneM ACK B 006bI4HOW pOpPME 1 OLLEHKO
OTBEeTa Ha 3TOT Npenapart cnycTd 8 4 nocne ero npu-
ema (1-g rpynna, n=40); ACK B KMLLEYHO-PACTBOPU-
MO pOpME 1 OLEHKOM OTBETA cnycTd 8 4 (2-a rpynna,
n=210); ACK B KnLLIE4YHO-PaACTBOPUMOI POPME U OLIEH-
kon oTBeTa cnycTa 4 4 (3-a rpynna, n=150).

Y Bcex 40 naumeHToB, npuHuMaBLumx ACK B 00bIy-
HoM (popme, HabNganmM OTBET Ha Npenapar B BUAE pe-
aykuum arperaumm TpomoéoumtoB >60%. Bo 2-11 n 3-i1
rpynnax gons naumeHToB, He OTBETUBLLMX Ha Npena-
part, coctaBuna 17 n 49% cooTBETCTBEHHO.

MNMocne nepeoro TectupoBaHus 108 ncnbityembix,
He OTBeTUBLUNX Ha NpuMeHeHne ACK B KnLe4yHo-pac-
TBOPUMOW (popMe, NoCne Nepmnoaa BbiMblBaHUSA Npena-
paTa, obecneymBLIEro ero noJsiHoe BbiBEAEHME N3 Op-
raHnama, npuHanu ACK B ob6bluHo dopme. Octanb-
Hble J,06poBOsbLbLI NpUHANN Ty dopmy ACK, KoTopyto
NpUHUManu paHee.

Pe3ynbTarthbl BTOPOro TECTUPOBAHUS 3KCNEPUMEHTA
nokasasnu, YTo BCE NMaLMEHTbl, HE OTBETUBLLME HA MPU-
emM kuueyHo-pacTeopumon ACK, otBeTunm Ha ACK
B 0ObI4YHOWM popmMe. B To ke BpeMs HeKOTopble naLu-
€HTbl 2-11 1 3-1 rpymnn, y KOTOPbIX HE BbISBIEHO pe-
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IHOOPMALIA

3MCTEHTHOCTU K M3y4aeMOoMy npenapaTty B NepsBoM
TecTe, HE OTBETUIN Ha ero NpMMeHeHne BO BTOPOM
TecTe. 3TU AaHHble, NO MHeHMIO T. 'poccepa, He noa-
TBEPXOAIOT CYyLLLECTBOBaHME peHOTUNa PE3NCTEHTHO-
ctn K ACK.

B TpeTbe TecTpoBaHme BKIIOUUIN 27 [OOPOBOSIb-
LLeB, KOTOpble He oTBeTUNM Ha NprueM ACK B KNLLEYHO-
pacTBopuMon GopMe B NpeablayLyX TECTUPOBAHUSX.
MM cHOBa HasHauunm kuwe4yHo-pacTeopumyio ACK,
HO Ha 3TOT pa3 B HN3KOM OO3NPOBKE U HA 7-OHEBHbIN
KYPC C Lefblo UMUTaumm npodunakTMieckoro npnemMa
ACK, pekoMmeHayemMoro npu pasnnyHbix 3a60neBaHu-
AX. 25 NCNbITYEMbIX, KOTOPbIE B NPeablayLLMX TeCTU-
poBaHusx oTBeTUNN Ha npueM ACK, coctasunu rpyn-
ny KOHTPONS.

B pesynbtate Ha TpeTbeM TECTUPOBAHUU TOJIBKO
1 no6poBoneL, N3 3KCNEPUMEHTANIbHOW FPYMMbl HE OT-
BeTWJ1 Ha Tepanuio. B To e BpeMs B KOHTPOJ1e Takomn
nexon Habnoaanm y 2 UCnbiTyeMbIX.

Taknm 06pa3om, no MHeHuto T. Fpoccepa, OCHOBbI-
BasiCb Ha NOJTYYEHHbIX AaHHbIX, MOXHO caenaTth BblBOZ,
O TOM, YTO €CNN «UCTUHHasA» Pe3NCTEHTHOCTb K ACK
M CYLLECTBYET, TO 3TOT (PEHOMEH FBASETCH KpanHe
peakum. MNpuyuvHel, No koTopbiM Npuem ACK He oka-
3blBAET A0J/IKHOIo AeNCTBUS, MOTYT ObiTb pasnmy-
HbiMU. B nepByto oyepenb peyvb MOET O MPUMEHEHUN
KMLLIEYHO-PacTBOPUMbIX POPM C 3amMeieHHoN ab-
copOLUMelt B XeNyao4yHO-KULIEYHOM TpakTe, Y4To Npo-
[EMOHCTPUPOBAHO B UCCNEeA0BaHNN, a TakXKe B3anMo-
nenctsmm ACK ¢ apyrumu npenaparamu.

Taike T. 'poccep OTMETUI, YTO AOCTUYb XeNae-
MOro OTBeTa MNpu NPUMEHEHUN KULLIEYHO-PaCTBOPU-
Mol ACK MOXHO, 0iHaKO 9TO 3aliMeT HEKOTOPOE Bpe-
M$, 4TO MOXET NOBJINATb HA KOMIJIaEHC.
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