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Respiratory allergic diseases are one of the most common
chronic pathologies in the world [1-3]. Allergic rhinitis is the
most common immune disease and one of the most common
chronic diseases worldwide—with an ever increasing preva-
lence. Almost one in three European citizens is affected by aller-
gic rhinitis. Their treatment, in addition to the generally accept-
ed regimens of drug therapy, must necessarily include measures
to eliminate contact with the allergen, education of the patient
and, if possible, allergen-specific immunotherapy [4-6]. Based
on these facts, the specific diagnosis of the causative factor of
allergic rhinitis or atopic bronchial asthma is the most important
task of the clinician. The variety of diagnostic methods some-
times puts the specialist into the problem of choosing one or an-
other method, based on the results of which the above treatment
methods will subsequently be carried out [7-9].

The diagnostic value of an allergen extract can only be as-
sessed with respect to a population consisting of sensitised (true
positive) and non-sensitised (true negative) patients. The Guide-
line on Clinical Evaluation of Diagnostic Agents recommends
comparing the results received by the investigational diagnostic
agent with the results of the so-called ‘standard of truth’ [10].
For allergen skin prick test (SPT) solutions, no such ‘standard
of truth’ is defned [13]. In current medical practice, analyses
for circulating specifc IgE antibodies in serum (ELISA, Im-
munoCap, western-blot) as well as the clinical history and SPT
are considered to be standard methods to diferentiate sensitised
from non-sensitised patients [11, 12], and to confrm the clinical
relevance of the allergen in question. In this study, each of these
three reference methods was chosen as reference for the assess-
ment of sensitivity and specifcity of the SPT solutions.

In this article, we present the data of a part of our study com-
paring different diagnostic methods with each other.

Materials and methods. During this research, 88 patients
with allergic rhinitis and / or atopic asthma were examined by
three different methods of specific allergic diagnosis (in vivo and
in vitro). The inclusion criteria were allergic rhinitis diagnosis
(both intermittent and persistent) or atopic asthma, previously
confirmed clinically, anamnestic and laboratory (ImmunoCap
or ELISA) diagnosis. Among them, 20 patients had mono- or

polisensitization to epidermal allergens, all other patients were
sensitive to another allergens (pollen, dust mite, fungal etc) and
formed negative control. According to the objectives of the
study, the aim was not to establish / confirm the diagnosis and
sensitization, but to determine the diagnostic parameters of the
tests with a previously established diagnosis and sensitization.
Skin prick test (SPT) was carried out according to the classi-
cal testing procedure in accordance with regulatory documents
with commercial extracts of allergens (Immunolog, Vinnitsa,
Ukraine). SPT results were assessed in 15 min visually using a
ruler in mm and were classified according to the existing scale as
negative, doubtful, weak (+), strong (++) and very strong (++).

A standard medical interview and the qualification of patient
were performed during an earlier visit, and then, 15 mL of blood
for the sIgE test was collected. Western blot testing for specific
IgE levels was performed using RIDA gLine test systems (R-
Biopharm AG, Darmstadt, Germany) and Euroline (Euroim-
mun) system. The sIgE concentration was converted to a nomi-
nal scale (grades) according to the following rules: < 0.35 IU
mL-1-level 0 (negative), (0.36-0.69) IU mL-1-level 1 (boundary
levels ), (0.7- 3.49) IU mL-1-level 2 (slightly elevated), (3.50-
17.4) IU mL-1-level 3 (moderately elevated), (17.5-49, 9) 1U
mL-1-level 4 (high levels), (50-100) IU mL-1-level 5 (very high
levels) and > 100 IU mL-1-level 6 (extremely high levels).

Results and discussion. Mean age of the patients was 31.4
[95% CI: 29.8; 33.1] years. Among our patients, sensitization to
the cat allergen had 13,6 % (12 patients) and to the dog allergen
- 9,0 % (8 persons) by skin prick test, specific IgE by Rida Al-
lergyScreen was found in 13,6 % (12 patients) and 11,3 % (10
patients); the presence of specific IgE by Euroline was detected
in 13,6 % (12 patients) and 9,0 % (8 patients), respectively.

In Table 1 the results of the comparison of Rida Aller-
gyScreen to the cat allergen with the data prick test method
are presented. Comparing two different types of specific al-
lergic diagnosis by the method of establishing the correlation
relations with cat, the dominance of the elements of the main
diagonal is noted, indicating a close coincidence of the re-
sults of two different methods (validity coincidence of results
was 100,0 % - 88 cases).

Table 1. Sensitization to cat by the results of skin testing and the detection of specific IgE by Rida AllergyScreen

Specific IgE (ku/l)
Prick test . . Total
< 0.35 (negative) | 0.35-0.7 (questionable) > (.7 (positive)
Papula 0 mm (negative result) 76 0 0 76
Papula 1-2 mm (questionable result) 0 0 0 0
Papule > 3 mm (positive result) 0 0 12 12
Total 76 0 12 88
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Table 2. The results of statistical estimation of the consistency of results on the results
of skin testing and the detection of specific IgE by the method of Rida AllergyScreen to determine sensitization to cat

Kappa coefficient 1,0
Asymptotic kappa error 0

Lower border 95 % confidence interval 1,0
Upper boundary 95 % confidence interval 1,0

Table 3. Sensitization to dog by the results of skin testing and the detection of specific IgE by Rida AllergyScreen

Specific IgE (ku/l)
Prick test Total
< 0.35 (negative) 0.35-0.7 (questionable) > (.7 (positive)
Papula 0 mm (negative result) 76 2 2 80
Papula 1-2 mm (questionable result) 0 0 0 0
Papule > 3 mm (positive result) 0 0 8 8
Total 76 2 10 88
Table 4. The results of statistical estimation of the consistency of results on the results of skin testing
and the detection of specific IgE by the method of Rida AllergyScreen to determine sensitization to dog
Kappa coefficient 0,778
Asymptotic kappa error 0,105
Lower border 95 % confidence interval 0,486
Upper boundary 95 % confidence interval 0,959

Table 5. The results of statistical estimation of the null hypothesis of the lack of consistency of results
on the results of skin testing and the detection of specific IgE by the method of Rida AllergyScreen for definition sensitization to cat

Asymptotic kappa error for H , 0,0

VA 9,381
One-way testing Pr > Z <0,0001
Two-sided testing Pr > | Z | <0,0001

The results of two different methods of specific diagnostics
to determine allergic sensitization to cat are almost similar, but
there is a certain asymmetry of the differences in the results of
skin testing by the blind test method and the determination of
specific IgE when one test gives negative results and the other
one is positive or questionable.

To obtain conclusions about the reliability of this asymmetry,
we conducted an in-depth statistical analysis of the correlation
of laboratory allergic and skin tests. The analysis of harmony
results of two different methods to determine the sensitization to
cat through the construction of the confidence interval (Table 2)
showed that the coefficient suggests a perfect agreement (r =
1.00) of this two different tests. The limits of the 95 % confi-
dence interval (1,0—1,0) exclude zero, which indicates the ac-
curacy of the match. The lower limit is in the range of good co-
herence, and the upper one is in the area of excellent coherence.

In Table 3 the results of the comparison of Rida AllergyScreen
to the dog allergen with the data prick test method are presented.
Comparing two different types of specific allergic diagnosis by the
method of establishing the correlation relations with dog allergen,
the dominance of the elements of the main diagonal is noted, in-
dicating a close coincidence of the results of two different meth-
ods (validity coincidence of results was 95,5 % - 84 cases).

The results of two different methods of specific diagnostics
to determine allergic sensitization to dog are almost similar, but
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there is a certain asymmetry of the differences in the results of
skin testing by the blind test method and the determination of
specific IgE when one test gives negative results and the other
one is positive or questionable.

To obtain conclusions about the reliability of this asymmetry, we
conducted an in-depth statistical analysis of the correlation of labo-
ratory allergic and skin tests. The analysis of harmony results of
two different methods to determine the sensitization to dog through
the construction of the confidence interval (Table 4) showed that
the coefficient suggests a perfect agreement (r = 0,778) of this two
different tests. The limits of the 95 % confidence interval (0,486 —
0,959) exclude zero, which indicates the accuracy of the match. The
lower limit is in the range of good coherence, and the upper one
is in the area of excellent coherence.

A statistical evaluation of the null hypothesis lack of consis-
tency of the results of two different methods of specific diagnos-
tics to determine allergic sensitization to cat shown in Table 5.

The hypothesis is rejected both in one-sided and bilateral
tests, which testifies to the true consistency of both allergic tests.

That is to say, according to the data of skin testing with cat
allergen and the detection of specific IgE by the Rida Aller-
gyScreen has a perfect consistency between the results.

A statistical evaluation of the null hypothesis lack of consis-
tency of the results of two different methods of specific diagnos-
tics to determine allergic sensitization to dog shown in Table 6.
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Table 6. The results of statistical estimation of the null hypothesis of the lack of consistency of results on the results of skin
testing and the detection of specific IgE by the method of Rida AllergyScreen for definition sensitization to dog

Asymptotic kappa error for H 0> 0,001
VA 8,061
One-way testing Pr > Z <0,0001
Two-sided testing Pr> | Z | <0,0001
Table 7. Sensitization to cat by the results of skin testing and the detection of specific IgE by Euroline
Specific IgE (ku /1)
Prick test Total
< 0.35 (negative) 0.35-0.7 (questionable) > 0.7 (positive)
Papula 0 mm (negative result) 74 2 0 76
Papula 1-2 mm (questionable result) 0 0 0 0
Papule > 3 mm (positive result) 0 0 12 12
Total 74 2 12 88
Table 8. The results of statistical estimation of the consistency of results on the results
of skin testing and the detection of specific IgE by the Euroline method to determine the sensitization to the cat allergen
Kappa coefficient 0,911
Asymptomatic kappa error 0,061
Lower border 95 % confidence interval 0,755
Upper boundary 95 % confidence interval 1,0
Table 9. The results of statistical estimation of the null hypothesis of the lack of consistency
of results on the results of skin testing and the detection of specific IgE by the Euroline method
for determination sensitization to the cat allergen
Asymptotic kappa error for H , 0,022
VA 9,162
One-way testing Pr > Z <0,0001
Two-sided testing Pr> | Z | <0,0001

The hypothesis is rejected both in one-sided and bilateral
tests, which testifies to the true consistency of both allergic tests.

That is to say, according to the data of skin testing with dog
allergen and the detection of specific IgE by the Rida Aller-
gyScreen has a good consistency between the results.

In Table 7 we showed the comparison of the presence of
specific IgE to the cat by Euroline with skin prick testing test.
Comparing two different types of specific diagnostics by setting
correlative relationships to cat is noted the domination of the
elements of the main diagonal, indicating a high degree of co-
incidence of the results of two different methods (validity of
the results was 97,7% - 80 cases).

The results of two different methods of specific allergic diag-
nosis to determine the sensitization to the cat allergen are closely
identical, but there is a certain asymmetry of the differences in
the results of skin testing by the blind test method and the de-
termination of specific IgE blood when one test gives negative
results and the other one is positive or doubtful.

To obtain conclusions about the reliability of this asymmetry,
we conducted an in-depth statistical analysis of the correlation
of laboratory allergic and skin tests. The analysis of harmony
results of two different methods to determine the diagnosis
of allergic sensitization to cat through the construction of the
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confidence interval (Table 8) showed that the coefficient sug-
gests great agreement (r=0,911) of the findings of the two differ-
ent tests. The limits of the 95 % confidence interval (0,755-1,0)
exclude 0, which indicates the accuracy of the match. The lower
limit lies in the range of poor consistency, and the upper one is in
the area of moderate coherence.

A statistical evaluation of the null hypothesis lack of con-
sistency of the results of two different methods of specific
diagnostics to determine allergic sensitization to cat shown
in table 9.

The hypothesis is not accepted either by one-sided, or by
double-sided testing the loyalty to the consistency of the tests
among themselves.

That is to say, according to the data of skin testing with cat
allergens and the detection of specific IgE by the Euroline meth-
od, there is a great agreement between the research results.

In Table 10 we showed the comparison of the presence
of specific IgE to the dog by Euroline with skin prick test-
ing test. Comparing two different types of specific diagnostics
by setting correlative relationships to dog is noted the domi-
nation of the elements of the main diagonal, indicating a high
degree of coincidence of the results of two different meth-
ods (validity of the results was 86,4% - 76 cases).



GEORGIAN MEDICAL NEWS
No 5 (302) 2020

Table 10. Sensitization to dog by the results of skin testing and the detection of specific IgE by Euroline

Specific IgE (ku /1)
Prick test Total
< 0.35 (negative) 0.35-0.7 (questionable) > (.7 (positive)
Papula 0 mm (negative result) 72 8 0 80
Papula 1-2 mm (questionable result) 0 0 0 0
Papule > 3 mm (positive result) 4 0 4 8
Total 76 8 4 88

Table 11. The results of statistical estimation of the consistency of results on the results of skin testing and the detection
of specific IgE by the Euroline method to determine the sensitization to the dog allergen

Kappa coefficient 0,353
Asymptomatic kappa error 0,140
Lower border 95 % confidence interval 0,058
Upper boundary 95 % confidence interval 0,617

Table 12. The results of statistical estimation of the null hypothesis of the lack of consistency of results on the results
of skin testing and the detection of specific IgE by the Euroline method for determination sensitization to the dog allergen

Asymptotic kappa error for A, 0,571
z 3,025
One-way testing Pr > Z < 0,001
Two-sided testing Pr > | Z | < 0,001

The results of two different methods of specific allergic di-
agnosis to determine the sensitization to the dog allergen are
closely identical, but there is a certain asymmetry of the dif-
ferences in the results of skin testing by the blind test method
and the determination of specific IgE blood when one test gives
negative results and the other one is positive or doubtful.

To obtain conclusions about the reliability of this asymmetry,
we conducted an in-depth statistical analysis of the correlation
of laboratory allergic and skin tests. The analysis of harmony
results of two different methods to determine the diagnosis of
allergic sensitization to dog through the construction of the
confidence interval (Table 11) showed that the coefficient sug-
gests moderate agreement (r = 0,353) of the findings of the
two different tests. The limits of the 95 % confidence interval
(0,058—0,617) exclude 0, which indicates the accuracy of the
match. The lower limit lies in the range of poor consistency, and
the upper one is in the area of moderate coherence.

A statistical evaluation of the null hypothesis lack of consis-
tency of the results of two different methods of specific diagnos-
tics to determine allergic sensitization to dog shown in table 12.

The hypothesis is not accepted either by one-sided, or by
double-sided testing the loyalty to the consistency of the tests
among themselves.

That is to say, according to the data of skin testing with dog
allergens and the detection of specific IgE by the Euroline meth-
od, there is a moderate agreement between the research results.

Conclusions. Thus, the results of the two systems for the de-
termination of specific IgE for dog allergen by the Rida Aller-
gyScreen and Euroline methods do not agree very well due to
the systematic divergence of indicators; the results of the two
systems for the determination of specific IgE for cat allergen by
the Rida AllergyScreen and Euroline methods agree very well.
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There is excellent agreement between the skin test with cat
allergen and the detection of specific IgE by the Rida Aller-
gyScreen test, between the skin test with cat allergen and the
detection of specific IgE by the Euroline method.

There is good agreement between the skin test with dog wool
allergens and the detection of specific IgE by the Rida Aller-
gyScreen test, between the skin test with dog hair allergen and
the detection of specific IgE by the Euroline method there is
satisfactory agreement.
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SUMMARY

DIAGNOSTIC PARAMETERS OF IN VIVO (SKIN
PRICK) AND IN VITRO (ELISA) TESTS FOR EPIDER-
MAL CAT AND DOG ALLERGENS SENSITIZATION
DETERMINATION IN PATIENTS WITH ALLERGIC
RHINITIS AND ATOPIC ASTHMA

!Gogunskaya 1., 2Zaikov S., *Bogomolov A.

IState institution «Q.S. Kolomiychenko Institute of otolaryn-
gology of National Academy of Medical Sciences of Ukraine”;
2Shupyk National Medical Academy of Postgraduate Education,
Kyiv,; SNational Pirogov memorial medical university, Vinnyt-
sya, Ukraine

Objective was to study and compare the parameters of the
specificity and sensitivity of skin testing and serologic determi-
nation of specific cat and dog IgE.

88 patients with allergic rhinitis and/or asthma were examined

80

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

by three different methods of specific allergic diagnosis (in vivo
and in vitro) in accordance with the guidelines of the ethics com-
mittee of the National Pirogov memorial medical university, all
were beyond the acute period. The inclusion criteria were aller-
gic rhinitis diagnosis (both intermittent and persistent) and \ or
asthma. Skin prick test was carried out according to the classical
testing procedure in accordance with regulatory documents with
commercial extracts of allergens. Western blot testing for spe-
cific IgE levels was performed using RIDA qLine test systems
(R-Biopharm AG, Darmstadt, Germany) and Euroline (Euroim-
mun). The sIgE concentration was converted to a nominal scale
(grades) according to the following rules: <0.35 IU mL-1-level
0 (negative), (0.36-0.69) IU mL-1-level 1 (boundary levels ),
(0.7- 3.49) IU mL-1-level 2 (slightly elevated), (3.50-17.4) IU
mL-1-level 3 (moderately elevated), (17.5-49 , 9) IU mL-1-level
4 (high levels), (50-100) IU mL-1-level 5 (very high levels) and
> 100 IU mL-1-level 6 (extremely high levels).

Thus, the results of the two systems for the determination
of specific IgE for dog allergen by the Rida AllergyScreen and
Euroline methods do not agree very well due to the systematic
divergence of indicators; the results of the two systems for the
determination of specific IgE for cat allergen by the Rida Aller-
gyScreen and Euroline methods agree very well.

There is excellent agreement between the skin test with
cat allergen and the detection of specific IgE by the Rida Al-
lergyScreen test, between the skin test with cat allergen and the
detection of specific IgE by the Euroline method. There is good
agreement between the skin test with dog wool allergens and the
detection of specific IgE by the Rida AllergyScreen test, between
the skin test with dog hair allergen and the detection of specific IgE
by the Euroline method there is satisfactory agreement.

The systematic error of the measurement results between two
in vitro tests for cat allergen was 0.1 ku/l, which indicates the
presence of a small systematic difference, the systematic error
of the measurement results between two in vitro tests for dog al-
lergen was 0,26 ku/l, which indicates the presence of a moderate
systematic difference.

Keywords: skin prick testing, allergy, western-blotting, IgE.

PE3IOME

JUATHOCTHYECKHUE ITAPAMETPBI IN VIVO (YKOJI
KOH) U IN VITRO (ELISA) TECTOB 115 OIIPEJE-
JEHUSI CEHCUBWIN3ALAU K SMUIEPMAJIbHBIM
AJUIEPTEHAM KOWIEK U COBAK Y MALIIMEHTOB C
AJUVIEPTUYECKUM PUHMTOM M ATONUWYECKOWM
ACTMOM

Torynckas U.B., 23aiikos C.B., *boromoJios A.E.

Tocyoapcmeennoe yupescoenue «Hncmuniym omonapuneono-
euu um. O.C. Konomutivenko HAMH Ykpaunwi,; *Hayuonanvnas
MEOUYUHCKAs aKadeMusi NOCAeOUNIOMHO20 00PA308AHUSL UM.
ILJI. LUlynuka, >BunHuykuil HAyuOHALbHbIU MEOUYUHCKULL YHU-
eepcumem um. H.U. Ilupozoea, Yxpauna

Ienb BccneoBaHus — CPAaBHEHHE U OLICHKA [TapaMeTPOB CIIell-
UGUIHOCTH U YyBCTBHTEIBHOCTH KOXKHOTO TECTa M CEepoIornye-
ckoro onpezesenus crenppudeckoro IgE komku u cobakw.

88 ManMeHTOB ¢ aJyIeprHYecKUM DPHUHHTOM W/WIM acTMOi
ObUIM 00CIICI0BAHBI TPEMsI PA3IMYHBIME METOJAMHU Crielu(u-
YEeCKOH aJUIePrHYeCKOi AUAarHOCTHKH (in Vivo | in Vvitro) B co-
OTBETCTBUH C PEKOMEHIALMSAMU KOMHTETa 10 3THKe Harwo-
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HaJIbBHOTO MEMOPHAJBHOTO MEIUIMHCKOTO YHHUBEPCUTETa WM.
Iuporosa, 1 Bce oHM ObLTH BHE OCTpOro neprona. Kpurepusmu
BKJIIOUCHUSI B UCCIIEIOBAHUE SIBUIIHCH THArHO3 AJUIEPIHYECKOro
PHHHUTA KaK MPEepbIBUCTOrO, TAK M MOCTOSHHOTO W/WJIM acTMa.
TecT Ha yKOJ KOXKH TPOBOIMJICS IO KJIACCUYECKOH METOIUKE
TECTUPOBAHMUS B COOTBETCTBHHU C HOPMATHBHBIMH JIOKYMEHTaMH
KOMMEPUYECKUMH IKCTPAKTaMH aJIepreHoB. BecTepH-010TTHHT
st crienuguyecknx yposHed IgE mpoBoamim ¢ ucmonb3oBa-
HueM tect-cucteM RIDA gqLine (R-Biopharm AG, Tapmiurant,
I'epmanust) u Euroline (Euroimmun). Konuenrpamuio sIgE
HEePEeBOANIN B HOMHHAIIBHYIO LIKaTy (OLEHKH) B COOTBETCTBUH
co crnenyromumu npasuwiamu: <0,35 TU mn-1 - yposens 0 (ot1-
punarensusiif); 0,36-0,69 IU mn-1 - ypoBens 1 (rpaHuuHBI);
0,7-3,49 IU mL-1 - ypoBenb 2 (cyerka noblileHHbIH); 3,50-
17,4 IU mL-1 - ypoBens 3 (yMepeHHO HOBBILIEHHBIH); 17,5-49,9
IU mL-1 - yposens 4 (Bbicokuii); 50-100 IU mn-1 - yposens 5
(ouensb Beicokmit) u >100 IU mi-1 - ypoBeHb 6 (upe3BbIuaifHO
BBICOKHUI).

Takum o00pa3oM, pe3ysbTaTbl JBYX CHCTEM OIpeeTICHHs
cnenuduueckoro IgE s codausero ayuieprena Mmerogamu Rida
Allergy Screen n Euroline He o4eHb XOPOILIO COOTBETCTBYIOT

BBHJly CHCTEMAaTHYECKOr0 PACXOXKACHUS MOKa3aTelei; pesyib-
TaTel JBYX CHCTeM ompexenieHust cneuuduueckoro IgE mis
autepreHa xoumku Meromamu Rida Allergy Screen u Euroline
OYEHb XOPOLIO COOTBETCTBYIOT.

BEIsSIBIIEHO OTJIMYHOE COOTBETCTBHE MEXAY KOXHBIM TE€CTOM
C QJUIEPreHOM KOLIKK 1 00HapyxeHueM creruduueckoro IgE ¢
nomo1ipio Tecra Rida Allergy Screen 1 MeX/ly KOXKHBIM TECTOM
C KOLIaYbMM aJUICPreHOM M OOHapYKEHHEM CIIeHU(PHISCKOTO
IgE meronom Euroline. CymiecTByeT Xopoluee COOTBETCTBHE
MEXly KOXKHBIM TECTOM C ajulepreHaMu coOauybel LIepcTH U
obnapyxenuem creruduueckoro IgE ¢ nomouipio Tecra Rida
Allergy Screen; yIOBIETBOPUTEIBHOE COOTBETCTBHE MEXKIY
KO’KHBIM TE€CTOM C aJUIEPIeHOM co0aubell mepcTu U oOHapysxe-
HueMm crermduyeckoro IgE meronom Euroline.

Cucremarnyeckasi IMOTPELIHOCTb PE3yJIbTaTOB H3MEpEeHUil
MEXIy IABYMs T€CTaMH in Vitro Ha KOLIA4YMil ajslepreH cocra-
suna 0,1 kU/i, 4TO CBUACTENBCTBYET O HAJMYMK HEOOIBIIONH
CHCTEMAaTHYeCKOH pa3HULbI, CHCTEMaTHyYecKas MOTPELIHOCTb
PEe3yJIbTaToOB M3MEPEHHI MEXy JIByMsI TECTaMH in Vitro Ha co-
Gaunii amuepren cocraBwia 0,26 xkU/i, 4To yka3bIBaeT Ha Ha-
JIMYUe yMEPEHHOH CHCTeMaTHYeCKON pa3HULbL.
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