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Abstract

Objectives: identification of relationship of CYP3A5 genetic polymorphism with tacrolimus pharmaco-
kinetics in kidney transplant patients in Kazakh population.

Immunosuppressive therapy with the use of tacrolimus is one of the main ones in kidney transplantation.
The survival and maintenance of satisfactory graft function in a technically perfect operation depends in
most cases on immunological factors. At the same time, there is a question of a personal approach to im-
munosuppressive therapy of kidney recipients in patients of the Kazakh population before and after surgery.
The genetic polymorphism of CYP3A5 is an important link affecting the concentration of tacrolimus and
potentially able to predict the optimal dosage of tacrolimus in kidney recipients in the Kazakh population

We examined 80 kidney recipients for the presence of CYP3A5 genetic polymorphism. All the pa-
tients studied were selected from the ethnic population. Out of the total number of recipients: 37-men and
43-women. The median age was 37+8 years. All the studied patients underwent a related kidney transplant.
The induction was performed using basilixamab or anti-thymocytic globulin (ATG). Immunesupressive regi-
men was Tacrolimus + Mycophenolic acid + corticosteroids. Postoperatively tacrolimus concentration was
taken at 2, 5, 7, 10 and 14th day after the surgery.

Bylipek TpaHcnaaHTauuMscbl 6ap HaykacTapgarbl TAaKPOJMMYC

¢apmakokmHeTUKacbiHbIH Heri3ri peTTeriwi petinge CYP3AS reHeTukanslik,
nonumopeu3aMi: Kazak nonynsiumsacbiHgarbl AepekTep
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Axparna

Makcartsi: kasak nonynsuusceiHgars 6yiipek TpaHCnaHTaLUMSCbIHaH KeviHri HaykacTapaarsi CYP3AS reHeTukanbik
10IMMOPPU3MIHIH TaKDOUMYCTbIH HapMaKOKMHETNKACKIMEH asiaHbIChbIH aHbIKTaY.

Takponumyc KongaHybl UMMYHOCYNPECCUBTI Tepanus OyipeK TpaHCINaHTaUNsIChbIHbIH HEri3ri ajicTepiHiy 6ipi 60-
JIbin Tabbinagbl. TexHuKanbiK TypFbla Xakchl OpbIHAANFaH onepauwsi Ke3iHae TPaHCMNAHTaTTbIH KaHararTaHapsbiK
QYHKUMSCLIHBIH CaKTallybl XoHE KbI3MET €Ty Kon Xaraanaa uMMyHoONorvsblk gaktopnapra 6ainaqbicTsl. byn perre
Ka3ak nonynsuusiCbiHAarsl nayneHTTepaiH Oyipex peunnueHTTepiH UMMYHOCYNPECCUBTI TepanusicbiHa OTara AesiHri
XoHe oTafjaH KeviHri keaenaepae Aepbec keskapac Typassi Macene TybiHgaiasl. CYP3AS reHeTukanbik nonmoppuami
TakpOIMMYC KOHLIEHTPALMSICIHA 8CED ETETIH XaHE Ka3ak nonynsumsicbiaars! Oyipek peLmnmeHTTepIHAE TaKpoaUMyCTbIH
OHTalinIbl J03aChIH 60XayFa bIKTUMa KABINETTi MaHbi3abl OybiH 00/bIN TaObINAAbI.

bi3 CYP3AS reHeTnkansik monumopguamitiy 60aysiHa 6ysipekTiy 80 peumnnueHTTepiH 3epTTesik. 3epTrenreH 6apbik
HaykacTap aTHUKanblK nonynsuusnapaaH TaHaanabl. PeuunneHTTepain xannsl caHbiHaH: 37-epnep XaHe 43-aiienaep.
Opratua xacel 37+8 xbin 60n4bl. bapbiK 3epTTenreH Haykactapra Oyvipek TpaHCnnaHTaumsCbl xacangsl. MHaykums
basunukcamab Hemece aHTU-TumounTapabik rmobyanH (ATT) KongaHy apKeiibl Xypri3ingi. IMMyHOCYNpeccuBTi pexnm
TakpOIMMYC + MUKODEHON KbiLLKbITbI + cTepouaTep 60abl. OTafaH KesiiHri Ke3eHAe TakpOIUMYC KOHLEHTPALMSIChIHbIH
2,5,7,10 xaHe 14 kynaepaeri e3repici 3epTrenzi.
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FeHeTnyeckuit nonumopdusm CYPIAS Kak KIlo4eBOi perynsatop

¢dapMakoKMHETUKMN TaKkpoJiuMmyca y naumMeHToB C TPaHCNAHTaLMen NOYKMU:
AaHHbIe B Ka3aXCKOM nonyngauumn

BaiimaxaHoB B.b., YopmaHoB A.T., MegeyGekos Y.LL., CbipbimoB XK.M., Magapos U.K.,

Ha6braeBa K.C., benrub6aes E.B., Habues E.C., Cagyakac H.T., Baiibi3 A.)X., Aunos b.P.
AO «HauuoHanbHbIn HayYHbIA LEHTP xupyprum um. A. H. Cbi3raHoBa», . Anmartsl, Ka3axcTaH

AHHOTauuns

Llenb: BbISIBUTL B3aMMOCBS3b reHETUYECKoro nonmmopguama CYP3AS ¢ papmakokuHeTnkosi Takpoaumyca y peLu-
IMEHTOB 1104KM B Ka3axcKow momnynsimm.

UMMmyHocynpeccuBHas Tepanus ¢ MPUMEHEHNM TakpOMMyca SBASIETCS O4HON U3 OCHOBHBIX MPYU TPaHCIIaHTaumm
MoYKN. BbXnBaEMOCTb 1 COXPaHEHUE yAOBNETBOPUTENLHONM QYHKUMM TPAHCINAHTaTa fMpy TEXHUYECKU UAEAJbHO Bbi-
MOMHEHHOM onepayuy, 3aBUCUT B OOJIbILIMHCTBE Cy4aeB OT UMMYHONIOrNYeCkux gaktopos. [pn 3T0M BCTaeT Bonpoc
0 MEePCOHaNbHOM 10AX0A€E B MMMYHOCYNPECCUBHOM TEpamuy PELMTUEHTOB MOYKM MAUMEHTOB Ka3axckow momynsumm
/10 - ¥ B r0csieonepaynoHHom nepuogax. feHetndeckuii nonmmopguam CYP3A5 aBaseTcs BaxHbIM 3B€HOM, BANSIOLMM
Ha KOHLEHTPaLMI0 Takpoammyca 1 noTeHynanbHO crnocobHbIM MPeAckasatb ONTMMasbHyl0 103UPOBKY Takpoammyca y
DELMUNNEHTOB MOYKN B Ka3axckow nonynsumm

Hamu 6b110 nccnegosarHo 80 peunnueHToB MoYky Ha Hannyne reHetnyeckoro nonumopgusma CYP3AS. Bee uc-
C/1e0BaHHbIE MALNEHTbI bl BbIOPAHbLI U3 ATHUHECKOM nonynsumn. U3 06LLero ynucna peunnmeHToB: 37 — MyX4uHbl v
43 — xeHiyuHbl. CpeaHnii BO3pacT KOTopbix cocTasun 37+8 net. Bcem nccnenyembim naumueHTam 6bina BbinoaHeHa pos-
CTBEHHas TpaHcnnaHTayns noYkn. MHAykuns Obina npoBeaeHa ¢ npuMeHeHnem basunnkcamaba wam aHTU-TUMoLMTap-
Horo mobyauxa (ATT). MMyHOCYnpeccuHbli pexym Obisl M0 CXeMe TakpOIUMYyC+MUKODEHOI0BAas KUCTOTa+CTEPONABI.
B nocneonepaynoHHom nepuoge Obi1o NCCes0BaHO U3MEHEHNE KOHLEHTpaLmuy Takponumyca Ha 2,5,7,10 u 14 guu.

Introduction

Kidney transplantation is the most preferable
treatment option of terminal chronic kidney dis-
ease. The main advantage of kidney transplantation
is that graft totally replaces the function of diseased
organ. Improvement of the quality of life of patients
and return to their daily activities is another great
advantage of this option.

Nowadays in Kazakhstan there is an active de-
velopment of kidney transplantation. One of the most
important objectives is to improve the survival rates
of graft. With the improvement of donor selection,
surgical technique and rational immunosuppressive
treatment rates of short-term graft survival greatly
increased. For instance, in Kazakhstan 1-year graft
survival from living related donor is 91%. Despite
these high indicators of 1- year graft survival, 5-year
graft survival rates remain to be low. In USA 5-year
graft survival from deceased donor is up to 80%,
whereas from living donor is from 82 to 90 %, re-
spectively. So it is of paramount interest to improve
the rates of long term graft survival [1].

The calcineurin inhibitor tacrolimus are the most
widely used immunosuppressive agent. This drug
represents a narrow therapeutic index and high in-
ter-individual pharmacokinetic variability, so moni-
toring its blood level is required to avoid rejection
and reduce toxicity [2].

The calcineurin inhibitors tacrolimus is catalyzed
by cytochrome P450 CYP3A enzymes. CYP3A4 and
CYP3AS5 have been identified as the major enzymes

responsible for the metabolism of calcineurin inhibi-
tors in CYP3A subfamilies [3].

The presence of CYP3A4 and CYP3A5 in the in-
testinal mucosa and in hepatic cells contributes to a
first-pass effect as drug molecules are metabolized
prior to reaching the systemic circulation. Genetic
polymorphism in these 2 enzymes accounts for a
significant part of the interindividual variability ob-
served with tacrolimus bioavailability. The best stud-
ied genetic variation is in the CYP3A5 gene [4].

The wild-type CYP3A5 *1 allele is associated with
greater production of functional CYP3A5 enzyme, thus
leading to higher drug-metabolizing activity by CYP3A
overall. The CYP3A45*1/*1 genotype increases ta-
crolimus clearance by 2-fold, while the heterozygous
CYP3A5*1/*3 genotype results in approximately 1.7-
fold greater clearance compared to the CYP3A5*3/*3
population [5-7] CYP3A5 *3/*3 has 48% lower oral
clearance compared to CYP3A5 expressers [8].

In this way, we investigated the personalization
and rationalization of immunosuppressive treat-
ment. In our country as in whole world genetic fac-
tors, determining long-term kidney graft survival,
represents a great relevancy in transplantation. The
determination of genetic polymorphism of CYP3A5
gives us the opportunity to predetermine the chang-
es in blood concentrations of tacrolimus, better
control of immunosuppressive therapy and this will
positively affect the long-term graft survival.

The study aimed to determine the significance
of CYP3A5 genetic polymorphism in regulation of
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tacrolimus pharmacokinetics in kidney transplant
patients in Kazakh population.

Material and Methods

We retrospectively studied 80 kidney transplant
recipients. Of them — 32 were female and 48 male
patients. Mean age 36+12 years old. All patients
were selected from Kazakh population and were
investigated for CYP3A5 genetic polymorphism
(single-nucleotide polymorphism, rs776746, also
known as 6986A>G). Patients underwent related
living donor kidney transplantation. There were no
substantial differences in surgical technique or
warm/cold ischemic times. Graft function was im-
mediate in all cases.

Immunosuppression

Induction therapy was either with basiliximab or
Anti-Tymocit globulin. Immunosuppressive regimen
was Tacrolimus + Mycophenolic acid + corticoste-
roids.

Tacrolimus concentration was measured by che-
miluminescence method. Tacrolimus was adminis-
tered 0.1 mg/kg/ body weight. Tacrolimus concen-
tration level was taken initially at 2 postoperative
days and furtherly at 5th, 7th, 10th and 14th, re-
spectively. Dose addition/reduction was by 1.0 mg.
Accepted tacrolimus target level was 10-13 ng/ml.

Statistics

Patients were arranged according to the results
by Fisher’s test and correlation of graft function and
genetic polymorphism of CYP3A5 was assessed
Mann-Whitney U test. P < 0.05 was given as sig-
nificant.

Results

According to the results in our study 61.25%
(n=49) of patients were homozygotes, CYP3A5*3*3
carriers (non-expressers) and 38.75% (n=31) were
heterozygotes, CYP3A5*1*3 carriers (with one ex-

pressor allele). Patients were arranged by sex/type
of polymorphism by Fisher’s test. There were no sig-
nificant differences in sex/CYP3A5 genetic polymor-
phism in patients Table 1.

Patients were divided into 2 groups: homozy-
gotes and heterozygotes. Tacrolimus concentration
was measured on 2, 5th, 7th , 10th and 14th days
after surgery and at discharge. There were signifi-
cant differences in concentrations on 2nd, 5th, 7th
and 10th days in both groups (p = 0.02, 0.01, 0.12
and 0.016, respectively). There were no significant
statistical differences in tacrolimus concentration on
14 day after the surgery and at discharge (p = 0.085
and 0.171, respectively). In both groups tacrolimus
almost reached target level at the end of 2nd week,
but in heterozygotes increase was more gradual
and predictable rather than in homozygotes (Fig.1).
There were no substantial differences in graft func-
tion (Table 2). Creatinine level normalized gradually
in both groups and there was not significant differ-
ences in both groups at discharge (p = 0.834 (Fig.2)

Discussion

Tacrolimus is a commonly used immunosup-
pressant after kidney transplantation. It has a nar-
row therapeutic range and demonstrates wide
interindividual variability in  pharmacokinetics,
leading to potential underimmunosuppression or
toxicity. Genetic polymorphism in CYP3A5 enzyme
expression contributes to differences in tacrolimus
bioavailability between individuals. Individuals car-
rying one or more copies of the wild-type allele *1
express CYP3AS, which increases tacrolimus clear-
ance. CYP3AS5 expressers require 1.5 to 2-fold high-
er tacrolimus doses compared to usual dosing to
achieve therapeutic blood concentrations. Individu-
als with homozygous *3/*3 genotype are CYP3A5
nonexpressers. CYP3A5 nonexpression is the most
frequent phenotype in most ethnic populations,

CYP3A5*1*3

CYP3A5*3*3

Female 13
% 42,0% 38,7%
N 18 30
LLIE % 58,0% 61,2% 1,000
N 31 49
0,
jotal¥ 100,0% 100,0%
e CYP3A5#3#3 e CYP3A5*1%3
11,1 111
10,1 98
: 7.2 7.4
6,6
5,3 572 55
2 day 5 day 7 day 10 day 14 day Discharge
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Table 1.

Arrangement of patients
due to gender-CYP
genetic polymorphism
relationship

Fig. 1

Changes of tacrolimus
concentration (ng/ml) with
CYP 3A5 genetic polymor-
phism
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Fig. 2

Changes of creatinine
(uwmol/1) level in kidney pa-
tients with CYP3A5 genetic
polymorphism

Notes:

B - Time before the
operation, and D - time at
discharge

Table 2.

Changes of Tacroli-

mus concentration in both
groups (Mann - Whitney
U test)

800

700

\
\

600

500

400

=—Homozygotes

300

200

=fi—Heterozygotes

100

0

Before the 1 day

3 day 5 day 7 day 9 day At
operation discharge
Type of poymorphism 2 day 5 day 7day 10day 14day Discharge

N 31 31 31 31 31 31

Average 5,3 5,2 55 6,6 9,0 9,8

0 (K] e Std. Deviation 3,0 2,6 1,7 2,2 2,6 1,9
Median 4.4 4,6 55 6,8 8,3 9,3

Range 10,2 9,8 6,00 7,90 8,9 5,0

N 49 49 49 49 49 49

Average 8,3 7,2 7,4 10,1 1,1 1,1

CYP3A5*3*3 KMV 5,2 2,4 2,2 3,9 4.4 2,9
Median 7,1 6,5 6,8 10,0 9,9 11,0
Range 27,0 8,2 8,20 14,10 19,4 13,7
0,020 0,010 0,012 0,016 0,085 0,171

except blacks. Differences between CYP3A5 geno-
types in tacrolimus disposition have not translated
into differences in clinical outcomes, such as acute
rejection and graft survival. Therefore, although
genotype-based dosing may improve achievement
of therapeutic drug concentrations with empiric dos-
ing, its role in clinical practice is unclear [11].

The effect of CYP3A5 *1 and *3 alleles on tacroli-
mus pharmacokinetics is consistently and extensive-
ly documented across a multitude of studies over the
past 15 years [9, 10]. The goal of genotype-based
dosing is to provide empiric dosing that allows rapid
achievement of therapeutic drug concentrations,
particularly in the initial days after transplant. In one
retrospective study, an empiric weight-based starting
dose of 0.1 mg/kg was used to target a therapeutic
range of 4-8 mcg/mL [12]. Among CYP3A5 non-ex-
pressers (CYP3A5*3/*3), 50% of patients achieved
the target range by day 3 of therapy. Among CYP3A5
expressers (CYP3A5*1/*3 or *1/*1), however, only
35.3% of patients achieved through concentrations
within the therapeutic range by day 3. Use of thera-
peutic drug monitoring did allow for rapid dosing cor-
rection. By day 7, 64.2% of expressers, compared
to 55.4% of non-expressers, achieved therapeutic
trough concentrations. These results suggest that
CYP3A5 genotyping is likely more useful if available
before kidney transplant.

Similar results were received in clinical trial con-
ducted by Quteineh L. and co-authors. In total 136
kidney recipients were studied. As was in previous
investigation patients with CYP3A5*1*1 genotype
need higher doses of tacrolimus to reach the target
concentration. Interestingly the situation remained
the same for subsequent 6 and 12 months. CYP3A5
genetic polymorphism was not associated with ta-
crolimus nephrotoxicity but influenced the dose
adjustment. Authors suggest preoperative evalua-
tion of CYP3A5 genetic polymorphism, especially
CYP3A5*1 carriers [13].

In kidney recipients with CYP3A5*1*1 and *1*3,
tacrolimus concentration remained low even after
dose adjustment in contrast to CYP3A5*3*3 carri-
ers. For instance, half of patients with CYP3A5*1
after 7 days from initiation of immunosuppression
tacrolimus was less than 5 ng/ml, whereas in CY-
P3A5*3 carriers — more than 20 ng/ml. Thus this
genetic factor is one of most important regulators of
rational immunosuppressive treatment [14].

Acute rejection episodes were more frequent
in expressers, and they may require higher doses
of tacrolimus. Similarly, tacrolimus nephrotoxicity
was more frequent in non-expressers. Therefore,
CYP3A5 polymorphism analysis before renal trans-
plant may help determine the optimal dose of tacro-
limus in this population and prevent acute rejection
episodes or tacrolimus toxicity [9, 15].
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In our clinical study there were not CY-
P3A5*1*1 carriers, thus in Kazakh population
there are seen only *1*3 and *3*3 genetic poly-
morphisms. In all cases graft function was im-
mediate. There were not any cases of acute graft
rejection in both groups. There was a statistical
difference in tacrolimus pharmacokinetics in both
groups, but this does not affect graft function and
all patients were discharged with good function-
ing graft. There was also a correlation of tacroli-
mus concentration with body mass. So in patients
with high body mass index tacrolimus had peak
rises up to 20 ng/ml soon after the surgery and
subsequently gradual decline. In this patients
creatinine level normalized slowly. Tacrolimus
didn’t have any correlation with age and sex.

Conclusion

It is obvious from received results, that genetic
polymorphism of CYP3A5 influences tacrolimus
blood concentrations, that appear to be key factor
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Abstract

Purpose of the study. To justify and confirm the differentiated approach to choosing the volume of surgical inter-
vention in benign nodular goiter. Materials and methods. A prospective analysis of 180 patients who underwent thyroid
surgery was performed; 11 (6.1%) were men and 169 (93.9%) were women aged 20-65 years. The duration of the patients’
disease was 8 months to 12 years. All patients with benign non-toxic goiter underwent a thorough evaluation of changes in
the level of thyroid hormones in serum, ultrasound of the thyroid gland, and aspiration biopsy of the thyroid gland. Results.
In laboratory studies, a high level of malignancy is observed in patients with higher levels of TSH and antibodies, TG and
antibodies, TPO. There were no significant differences in the values of T3 and T4. In the ultrasound study, the average and
maximum diameter of malignant nodes were significantly smaller than that of benign ones (1.99+ 1.88 cm; p < 0.001). The
difference between surgical procedures described as subtotal, total, and hemi-thyroidectomy was statistically significant.
In 128 (71.1%) patients nodes were located in one lobe, 68 (37.8%) patients had multiple nodes, and 52 (28.9%) had
solitary nodes in one of the thyroid lobes. In-traoperatively, 68 (37.7%) patients underwent cytomorphological examination
of removed thyroid tissue. Hemithyroidectomy was performed in only 57 (31.6%) patients. Subtotal thyroidectomy was

performed in 78 (43.3%) patients, and total thyroidectomy was performed in 45 (25%) pa-tients. With the development of

hematoma, one patient was re-operated after total thyroidectomy. Hypoparathyroidism was diagnosed in 2 (4.4%) patients

thyroidectomy, subtotal thyroid- after 'thyroidectomy, and i/_7 'I (1.3%) patienf after subtotal th;{roideotomy. 3 ;')atien'ts had traqsient laryngeal pa_resis after

ectomy, hemithyroidectomy, thyroidectomy. Hypothyroidism developed in 14 (24.6%) patients after hemithyroidectomy, in 50 (64.1%) patients after

hypothyroidism, hypoparathy-  Subtotal thyroidectomy and in 45 (100%) after thyroidectomy. Conclusion. The decision of surgical intervention should be
roidism  differentiated with respect to the choice of surgical intervention tactics.
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3eprrey Makcarsl. Katepci3 TyviiHgi Xemcay Ke3iHzeri oTaHblH KeneMiH aHbIKTayAbl TaHAayaarsl AugdepeHumnan-
[bl TOCinAeMeHi Herizaey XoHe Oexiry. Matepuangap meH agictep. KankaHwa OesiHe ora xacatkaH 180 Haykacka
npOCnexTvBTI Tangaay Xyprisingi. OHbi ilwinae — 20-65 xac apanbirsingarsi 11 (6,1%) ep anamaap xaxe 169 (93,9%) aviennep.
HaykactapzbiH aypy y3akTbirsl — 8 aiifaH 12 xviira AeviiH. Katepcia ToKCuKasbik eMec Xemcaybl 6ap HayKactapsibiH 6apsibirsl
KaH capbicybiHaarsl Kb ropMoHAaps! AEHresiiHiH e3repicTepiH MykusT baranayfaH, KankaHwa 6esiHiy Y/13-cbiHaH, KankaHiua
0OesiHiH acrypaumsbik buoncusiceiHaH oTTi. Hatmxenep: 3eprxaHasbik 3epTTey KesiHze Karepniniktiy Xorapsl feHreii TTI
xoHe AT, TI xaHe AT, TI10 xoraps! AeHresii 6ap Haykactapaa Oavikanael. T3 XoHe T4 MoHAEDIHAE HaKTbI avibipMaLLbTbIK
aHbIKTanFaH XoK. Y13 3epTrey kesiHae katepci3 TyviHaepre KaparaHaa, Katepai TydiHAEPAH opTalla XoHe Makcu-Masibl
Anametpi eaayip a3 6ongsl (1,99+1,88 cm; p<0,001). CybToTanAbl, TOTAAbI XOHE FEMUTUPEOUAIKTOMUS PETIHAE cunartairaH
XVDYPrvsTIbIK Lapanap apachiHAars! adbipMaLLbUIblK CTATUCTUKATbIK MaHbi3Abl 60nabl. Haykactapabiy 128-iwge (71,1%)
TyviiHaep 6ip benikte, HaykacTapabiH 68-iHae (37,8 %) kentereH TyviiHaep 6onraH, an 52 (28,9%) HaykacTa KasnkaHiua 6e3iHiH
6ip Genirinae xexe TyviiHaep 6onabl. MHTpaonepauvsnbik ke3eHae 68 (37,7%) HaykacTbiH KaskaHiua Ge3AEPiHiH XOiibUraH
TiHAEPIHE LMTOMOPGONOrMSNIbIK 3€pTTeY XYypridingi. 57 (31,6%) Haykacka remMutvpeonzaktomusi xacangbl. 78 (43,3%)

Haykacka cyoToTanabl TUpeouaakTomus, an 45 (25%) Haykacka ToTanabl TPEOUAIKTOMUS OPbIHAANbL. [eMaTOMaHbIH AaMy-
blHA GaiinaHbICTbI TOTaNAbl TMPEOUAIKTOMUSAAH KeliiH Oip Haykacka, runonaparvpeo3 TMpeonaskToMusaaH ke 2 (4,4%)
Tupeongakromns, cy6rorange  HAYKACKE, cvy6roran/vzbl_ TUPEONLIKTOMUSAAH KEViH 1, (1,3%) Haykacka kavitagaH onepauus Xacangpi. 3 HaykacTa TupeouaakTo-
TUpeonnakomms,  MMABAH KeViiH KeMeViiH TDaH3NTOP/IbIK Xapack! naiaa bonabl. [emuTpeonaakTommusiaaH ket 14 (24,6 %), cybtotanasi Type-
remutupeonnskTomus,  OVAIKTOMUSIAAH Keviin 50 (64, 1%) XaHe TupeonaakTommusaaH keviin 45 (100%) Haykacta runorupeo3 Aambifbl. KOpbITbIHAbL.
runotepuos, runonaparupeos  OTaJIbIK apaacy blH WeLiMi 0TaHbIH TaKTUKAChIH TaHAaYra KaTbICTb! CapasiaHyb! THIC.
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