Nezgoda 1., Naumenko O. Rotavirus infection in children with different variants allelic polymorphism C> T 13910 gene LCT = Ilepe6ir
poraBipycHoi indekuii y aiteii 3 pisHumMu Bapiantamu ajeasHoro nojaivopdizmy C >T 13910 rena Jaakraszu. Journal of Education, Health
and Sport. 2016;6(7):566-578. el SSN 2391-8306. DOI http://dx.doi.org/10.5281/zen0do.59126
http://ojs.ukw.edu.pl/index.php/johs/article/view/3721

https://pbn.nauka.gov.pl/sedno-webapp/works/739845

The journal has had 7 points in Ministry of Science and Higher Education parametric evaluation. Part B item 755 (23.12.2015).
755 Journal of Education, Health and Sport eISSN 2391-8306 7
© The Author (s) 2016;
This article is published with open access at Licensee Open Journal Systems of Kazimierz Wielki University in Bydgoszcz, Poland
Open Access. This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, distribution, and reproduction in any medium,
provided the original author(s) and source are credited. This is an open access article licensed under the terms of the Creative Commons Attribution Non Commercial License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted, non commercial use, distribution and reproduction in any medium, provided the work is properly cited.
This is an open access article licensed under the terms of the Creative Commons Attribution Non Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted, non commercial
use, distribution and reproduction in any medium, provided the work is properly cited.
The authors declare that there is no conflict of interests regarding the publication of this paper.
Received: 02.07.2016. Revised 25.07.2016. Accepted: 28.07.2016.

YK 616.31-002-053:616-092

HEPEBIT POTABIPYCHOI IHO®EKIII ¥V JITEX 3 PI3BHUMUW BAPIAHTAMHU
AJIEJIBHOTI'O TIOJIIMOP®I3MY C >T 13910 'EHA JIAKTA3HU

I. I. Hesroga, O. M. Haymenko
Binaunbkuii HanioHaabHUH MeaAunyHui yHiBepcuteT imeHi M. 1. Iluporosa
Pe3iome. Y cratTi mpuBeneHi pesynpratu odctexxeHHs 103 nmiTeid, 3 qiarHo30M poTaBipycHOL
iHpekuii. BuBueHo Ta mpoaHamizoBaHO mepedir poTaBipycHOi iHGEKIT B 3aleKHOCTI Bif
BCTaHOBJCHOro reHotuny mnodimoppisMmy C >T B mosumii 13910 rena nakrasu (LCT).

BcranoBneno, mo HaiiBaxuuil nepebir gaHoi 1H(EKIi acoLilOeTbCS 3 TEHOTUMAMH, SKi

BIJIMOBIAAIOTH 32 HemepeHocuMicTh takTo3u C/C-13910 ta C/T-13910.

KuiouoBi ciioBa: poraBipycna indekuisi, 1aKkTa3Ha HeJOCTATHICTD, TiTH.

ROTAVIRUS INFECTION IN CHILDREN WITH DIFFERENT VARIANTS ALLELIC
POLYMORPHISM C> T 13910 GENE LCT

I. Nezgoda, O. Naumenko
Vinnitsa National Medical University Pirogov
Resume. The article cited the results of a survey of 103 children with a diagnosis of rotavirus

infection. Studied and analyzed the course of rotavirus infection depending on the established

genotype polymorphism C > T in position 13910 gene lactase (LCT). Found that the most difficult
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course of infection is associated with genotypes, which are responsible for lactose intolerance C/C-
13910 and C/T-13910.

Introduction. Rotavirus infection is the dominant etiologic factor in acute intestinal
infections in children.Rotavirus protein NSP4 causes deficiency of the enzyme lactase-
floryzynhidrolases, while a secondary lactase deficiency. There degree could vary from the
minimum till severest. This is due primarily genetically determined lactase activity, as well as
percentage in children with determined primary lactase deficiency.

Primary lactase deficiency directly correlated with polymorphism C>T at position 13910
lactase gene (LCT). Polymorphism, located above the starting point of transcription, is in the
regulatory region of the gene lactase. Genotype S/S-13910 is responsible for almost total absence of
lactase. S/T-13910 genotype is associated with low levels of lactase, but it is sufficient for normal
Digesting. Genotype T/T-13190 shows high activity of this enzyme.

Work on the study of polymorphism C> T at position 13910 lactase gene (LCT) in children
with acute intestinal infections in Ukraine were not conducted because the goal of our work is a
detailed study of the clinical features of rotavirus infectionin children depending on the genetically
determined enzyme activity, based on established genotypes.

Materials and methods. The study was conducted at the Vinnytsia Regional Clinical
Hospital of Infectious Diseases at the Department of Pediatric Infectious Diseases VNMU named
by NI Pirogov. During the period from December 2012 to May 2016 under the supervision was 103
patients aged 1 to 4 years, with a diagnosis of rotavirus infection. The average age (M + m) patients
was 23,4 + 1,46 months. To establish the etiological factor was performed bacteriological stool
examination for detection of pathogenand conditionally pathogenic microflora and enzyme
immunoassay stool indication of Rotavirus, Norovirus, Astrovirus and adenoviruses and
Clostridium difficille tox A / B and Clostridium difficille GDH. We used test systems from R-
Biopharm, Germany. In addition, we studied gene polymorphisms LCT-13910 by polymerase chain
reaction with subsequent restriction analysis at the Institute of Hereditary Pathology, Medical
Sciences, Lviv, Ukraine. In addition, we studied gene polymorphism at position 13910 LCT in 33
healthy children, residents of the city Vinnytsya and its region, representative by age and gender.

In the population studied groups there were three possible options genotypes: homozygous
for the C allele patients (CC), homozygous for the T allele person (TT), and children with
heterozygous C and T allele (CT).

Results of research. When analyzing polymorphism of gene LCT-13910, in children with
rotavirus infection was dominant genotype C/C-13910 - in 55,3% of patients, the frequency of
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genotype C/T-13910 was 34,2%, and only in 10,5% children determined genotype C/C-13910. In
more than half of the children surveyed (23 children) diagnosed monoinfection — 57,5%, in the
other parts - mixed infection with opportunistic bacteria - 17 patients (42,5%).

Genotype C/C-13910, which is associated with almost complete absence of lactase, found in
48 children of the main group, representing 46,6% heterozygote genotype C/T-13910. characterized
to low, but sufficient for digestion, lactase activity was detected in 43 children (41,7%), and it is
heterozygotes for the polymorphism C>T in position 13910 lactase gene (LCT) are most likely to
develop secondary lactoseinsufficiency. In 12 children (11,6%) was established genotype T/T-
13910 homozygotes - carriers of this genotype have the highest activity of the lactase. In healthy
children genotype frequencies are: genotype C/C-13910 was installed in 66,7% of children, the fate
of the genotype C/T-13910 accounted 30%, and only 3,33% of the children in the control group had
genotype T/T -13910. Thus, the vast number of examined children has been a genetically
determined reduction in lactase activity, which in turn contributes to the peculiarities of course they
RVI.

One of the prominent symptoms of RVI is hyperthermia. After analyzing temperature
response in children with different genotypes LCT gene found that the overwhelming number of
children surveyed had a slight fever, but in children with genotypes responsible for lactase
deficiency noted the increasingly febrile fever. The average duration of fever was significantly
longer (p <0,05) in children with genotype C/C-13910 - 2,6 + 0,22 days than in children with
genotype T/T-13910, which was the duration of hyperthermia 1,66 + 0,39. Children with genotype
C/T-13910 had a temperature response over 2,52 + 0,29 days.

Vomiting is other cardinal symptomof RVI. The average duration of vomiting in children
with genotypes associated with hypolactasia was 1,58 + 0,19 days and 1,76 + 0,17 days
respectively. Children with genotype T/T-13910, which corresponds to the high activity of lactase
vomiting lasted an average of 1,08 + 0,22.

Diarrhea is the leading symptom of RVI, the basis of which the underlying metabolic
disorders, primarily lactaseinsufficiency, which determines the nature of osmotic diarrhea because
the severity of the syndrome is closely associated with the activity disaccharidases, namely lactase
in the intestinal lumen.

Thus, children with genotype C/C-13910 average duration of diarrhea was 3,45 + 0,25 days.
Children with genotype T/T-13910 had diarrhea for 2,66 + 0,48 days. Significantly longer diarrheal
syndrome was found in heterozygotes polymorphism with genotype C/T-13910 - 4,04 + 0,24 days
(p <0,05), compared with homozygotes T/T-13910. The maximum amount of defecation a day

observed in children with genotypes associated with lactose intolerance in children, but among

568



patients with high lactase activity in the intestinal lumen was noted most often from 1 to 3 of
episodes of stool per day.

Dehydrationis a formidable display of RV andit'smostly determines the severity of infection
in children, because the child's body very quickly lose fluids and electrolytes. Dehydration second
stages are often developed in children with genotypes C/C-13910 and C/T-13910, but the
overwhelming number of children with genotype T/T-13910 dehydration signs were absent.

Conclusions

1. Rotavirus infection in children remains relevant medical and social problem worldwide
and Ukraine

2. Among children with RV1 46,6% of patients with genotype carriers proved to C/C-13910,
which is associated with almost complete absence of lactase, the figure observed in 1,39 times more
likely than healthy children, genotype C/T-13910 that corresponding to low, but sufficient for
digestion, lactase activity was detected in 41,7% of patients, whereas genotype T/T-13910, which
corresponds to the high activity of the enzyme was installed only in 11,6% of children with RVI,
unlike healthy children — 39,4%.

3. Clinical course RVI children with genotype C/C-13910, intoxication syndrome
characterized by prolonged fever of 2,61 + 0,22 days, compared with children with genotype T/T
13910 (1,66 + 0,39 days at p <0,05) and severe vomiting.

4. Among children with genotype C/T-13910 is marked the longest diarrheal syndrome -
4,04 + 0,24 days, compared with children with genotype C/C-13910 (3,45 + 0,25 days) and T/T-
13910 (2,66 + 0,48 days at p <0,05).

5. The course RVI in patients with genotype T/T-13910 is characterized by minimal clinical

symptoms, corresponding to mild disease.

Key words: rotavirus infection, lactate failure, children.

loctpi kumkosi iHekuii (I'KI) y pitel 3anumaroTbes OHIE 3 MPIOPUTETHUX MPOOIEM
OXOPOHHU 3/I0pOB’sl. B 0cTaHHI pOKM 3MIHMIJIACh €TIOJNOT1YHa CTPYKTYpa NaTOreHiB, 110 BUKIHKAIOTH
I'KI, na crorognimuiit nenp 50-80% sunankis I'KI y niteit noB's3yioTh 3 eHTEpaIbHUMHU BipycaMu

[1]. Cepen Bipyc-acoIiiioBaHHX Jiapei y AiTei MpoBiIHE MICIIE 32 YACTOTO 3aliMa€ poTaBipycHa
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iHpexuis (PBI), oco6nmuBo y miteit panHboro Biky [2, 3, 4]. 3a manmmmu Jacqueline E. Tate Ta
criBasT. (2012), PBI € nmpuunnoro 453 000 cmepreit xitTeit Monoamioro Biky, o ckianae 5% Bixa
yCiX JIeTaTbHUX BHITAIKIB [5].

Peecrpartis PBI B Ykpaini novyasiace B 90-x pokax 1 Ha CbOTOAHIIIHIN JeHb 3a qanuMu MO3
VYkpaiau (mrotuit 2016p.) 3axBoproBanicte Ha PBI cknana 14,4 sunaakiB Ha 100 Tuc. HaceneHHs, a
Y4acTOTa POTABIPYCHOTO TAaCTPOCHTEPHUTY B 3arajibHi CTPYKTYpi KHIIKOBHUX iH(EKIii pi3HOT
etionorii ckmana Big 23 mo 50%, a cepen miteir mo 3-x pokiB — 60%. Lle oOymoBieHO sK
MOKpAIICHHSAM METOMIB JIIarHOCTUKM JaHOi 1HQeKmii, Tak 1 Oe3yNHHHHUM 3pPOCTaHHSIM
3axBoproBaHoCTi Ha PBI, 110 BU3Ha4ae BayKIMBICTh TaHOT TPOOIEMH B IIeAlaTpUUHIN npakTHili [6].

ITatorene3 PBI ckiagnuii 1 He 10 KiHIS BHBUYEHHMI, 0COOJMBO META0OJIIUHI Ta Ol0XIMIYHI
npoIiecH, 0 BiAOYBaIOTHCS B MPOCBITI KUIIEYHHUKA Ta MPHU3BOIATH 10 PO3BUTKY JHCaxapuaa3HOT
HEJOCTaTHOCTI y JITeH.

[Ticng moOTparuIsiHHA B POTOBY IOPOXKHUHY POTOBIPYCH HEPEMIIIYIOTHCSI MO TPaBHOMY
TPaKTy, JO0JAI0UM HECHeru(iuHi MeXaHI3MHU 3aXHUCTYy, Ta MOTPAIUIAIOTH B TOHKUI KHUILIEYHUK, JI€
iHOiKyIOTh 3pini eHteporutu [7]. OcHOBHY ponb B Mopdosoriuniii mepeOyaoBi emiTemiro i
BaKyoJli3allii MiKpOBOPCHHOK I'pa€ POTOBIpyC-acoOIiHOBaHE 3HMKEHHS aKTUBHOCTI pruOOCOMAIbHOI
npotein S6 kinasu (RPS6KB1), nocunenns npoaykuii npocrarnanauay E2 1 MoHOOKcHay a30Ty.
Kinaza RPS6KB1 Gepe yuacts B mepexoxai 3 G1 B S ¢a3y KITHUHHOTO HHUKIY 1 BIIIHOCHUTBCS 0
dakropiB pocry. Bpaxkaerbcs, mo came agedinmur aktuBHOocTi RPS6KB1 sexxuts B OCHOBI
JI03piBaHHS €HTEPOLMTIB 1 PO3BUTKY (PEHOMEHY BaKyoJji3alii, [0 B CBOI Yepry NPHUBOJUTH 10
3HIKEHH eKchpecii (epMeHTIB, SKI JIOKaNi3yIOThCS IEpPEeBaKHO Ha alliKajdbHIM MOBEpPXHI
MIKpOBOPCHUHOK, 30Kpema (epMeHTy JsakTa3a-¢uopusuHrigponasa. [ligBumeHuii  piBeHb
npocrarnaiauHy E2 iHaykye 3arubenb €HTepOLHWTIB, a MOCHUJIEHA TeHepallisi MOHOOKCHAY a30Ty
IpUTHIYYeE 1X picT 1 Mirpauiro[8§, 9].

B ocranHi poku noseneHo, mo came 60110k NSP4 poroBipycy sBIs€TbCS crelU(pIUHUM
€HTEPOTOKCHHOM, 3JaTHUM BUKJIHMKATH CEKPETOPHY Mdiapero i 3amycKaTH MeXaHi3MH PO3BHTKY
nucaxapuiasHoi HemoctaTHocTi. [IpudomMy, nucaxapujasHa HEIOCTaTHICTH OOYMOBJIEHA HeE
3aru0esIio 3pUIMX EHTEpOLMTIB, K BBAXaJoCh paHimie, a Ojokanor ¢yHkumioHyBaHHs SGLT1
(strong inhibition of both Na (+) — d-glucose) 3anesxnoro cummnopty Na'-D-rmokosu, mo Bese 10
3MEHIIICHHS BCMOKTYBaHHS [ucaxapuIiB 1 peabcopOrii Bomu 3 kummeunuka [10, 11]. NSP4
OOyMOBIIIO€ TOPYIICHHS MIIJIbHUX KOHTAKTIB KIITHH, IO CYIPOBOKYETbCS 30UIbIIEHHSIM
naparnetosipHOl MPOHUKHOCTI 1 MOCUJIEHHSM BIATOKY BOJU 3 MDKKIJIITHUHHOTO NPOCTOPY B JIIOMEH

kumevnuka [12]. Takox mokasano, mo came nporein NSP4 Bukinkae nedinut GepMeHTy JTaKTa3u-
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(bIOpU3UHTIIPOIIa3H, 3a PaXyYHOK MPUTHIYEHHS aKTUBHOCTI HOTO BUBUILHEHHS 3 €HTEPOIUTIB, MPH
[[LOMY BUHUKA€ BTOPUHHA JIakTa3Ha HenoctaTHicTh (JIH) [13].

PotoBipycu moaymowoTh ekcrpecito MPHK Benmukoi kinbkocTi TeHIB Ta MPOTEiHIB, IO
00yMOBITIO€ 0COOJIMBOCTI (PYHKITIOHYBaHHS 1H(IKOBAaHUX EHTEPOIMTIB, MMOKAa3aHO, IO IIiJl Yac
pOTOBipyCHOT 1H(EKIIT B €HTEpOoIUTax BiJOYBAa€TbCsS MOCTOBIpHA 3MiHa TpaHckpumilii 508 reHis,
cepell HUX TeHy JIakTa3u. 3a CUHTe3 JiakTa3u BiamoBiganeauil reH LCT (MIM 603202), y nmroauau
MPEJICTABICHUIA OJHIEIO KOMIET0, SIKA JTOKANI3YEThCS B JOBIOMY Iuiedi qpyroi xpomocomu 2 (q21.3).
I'en LCT cknagaerncs i3 17 ex3oniB, kogye MPHK, sika xomitoe 6274 HyKI€OTHIIH, 1 IPENIPOTEiH,
o CKJIamaeTbess 3 1927 aMIHOKHMCIOTHUX 3QJIMINKIB. 3BUIBHEHUHW B PE3yNbTaTi MPOTEOIIi3y
NOMEPETHUK JIAKTa3W, IiJI 4ac TPAHCIOPTYBaHHA B LUTOIUIa3Mi migmaeTbes cepii O- ta N-
TJIIKO3WJIIOBAHb, IICIISl YOTO 1 YTBOPIOEThCA aKTUBHUM (hepMeHT — sakrtasa [14, 15]. IIpu nedimmri
JIaHoro (hepMEeHTY PO3BUBAETHCS JTaKTa3HA HEAOCTATHICTb.

JlakTazHa HEAOCTaTHICTh — BPOKEHUH UM HaOyTUH CTaH, IO XapaKTepU3YeThCA
HENIEPEHOCHMICTIO MOJIOKAa Yepe3 BIJICYTHICTh ab0 3HIKECHY aKTHUBHICTh ()EPMEHTY JIAKTa3u.
Haiibinpin yacto BUKOPUCTOBYEThCS Kinacudikaris, mo posaiuisie JIH Ha nmepBUHHY Ta BTOPUHHY.
Hiarnoctuka JIH Ga3yeTbcst Ha OIHII aHAMHECTUYHUX JaHHUX, Pe3ylbTaTax HaBaHTAKyBaTbHHUX
npo0, nanux xomporpamu. OJHUM 3 HAHOUIBII Cy4acHHUX 1 1H(HOPMATUBHUX METOIB A1arHOCTHKHU
[[LOTO 3aXBOPIOBAHHS € TEHETUYHE AOCTIKeHHs [16].

[lepBuHHa TimomakTasis 1, BIAMOBIAHO, 3JaTHICTh YTHUJII30BYBAaTH JIAKTO3Y TIOBHICTIO
kopentoe 3 nonimMopdizmom C >T B mo3utii 13910 rena nakrazu (LCT). dinsuka nomimopdizmy
reHa pO3TAlllOBAaHMUHM BHIIE TOYKH IMOYATKy TPAHCKPHUIILii, TOOTO B PErylsATOpHiA 00jacTi reHa
nakta3zu. ['enotun C/C-13910 BianoBiae mMpakTUYHO MOBHIN BiAcyTHOCTI Jakrazu. ['enotun C/T-
13910 acouiroeTbes 31 3HMKEHUM pIBHEM JIaKTa3W, aje JOCTaTHIM JJii HOPMAaJbHOI JUTecTil.
I'enotun T/T-13190 cBiguuTh NPO BUCOKY aKTUBHICTH AaHOro epMeHTy. [loganemn gocnimpkeHHs
BCTAHOBWJIM, 110 PiBEHb TPAHCKPHIILIi T€HY JIAKTa3l KOHTPOJIOETHCS PO3TAIIOBAaHUM HOPYY Cis-
perymnsitopauM enemeHToM MCM6 (mini chromosome maintenance complex component 6), 6ynu
BUSBJICHI J]BA OCHOBHUX BapiaHTH nojimMop¢izmy enxancepa MCMO6, siki MOBHICTIO acOIIIOBATIMCS 3
010XIMIYHO BepU(IKOBAHOIO HENEPEHOCUMICTIO JIakTo3u. OAMH 3 HHUX SBISE€ COOOK 3aMiHy
[IUTO3MHY HAa TUMIAWH B monokeHHi -13910, mpubnusuo 3a 14 kb Bim nokycy LCT, mo copuse
30epeKeHHI0 MPOAYKIIT JJaKTa3u MpOTAroM KUTT. pyruit momimopdizm kapTupoBanuii Ha 8 kb
OyvK4e J0 TEeJIOMEpPHOI NIISHKA XPOMOCOMH - B MojoxeHH1 -22018; BiH XapaKTepH3yeThCs
3aMiHOIO TyaHIHy Ha aJIeHIH 1, MEHILIOI MIipOI0, aCOLIIOEThCA 3 TOJEPAHTHICTIO O JIAKTO3M.

Ockinbku noniMop¢pism C/T-13910 mpomeMoHcTpyBaB Oinbll BUpakeHy Kopemsuiro 3 JIH B
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nopiBHsHHI 3 G/A-22018, y KIIIHIYHIA MPAKTHI. HOT0 BU3HAYCHHS BUKOPHUCTOBYIOTH YacCTiIlIe
[17,18]

Takum uumHOM, MpoOJieMa PO3BUTKY JIAKTA3HOT HEJAOCTATHOCTI y JITe paHHBOTO BIKYy €
KJIFOUOBOIO JIAHKOIO IMAaTOT€HE3y POTaBipycHOI iH(EKIii Ta moTpedye MoaaabIoro, morau0IeHOTO
BHBUYEHHS, 30KpeMa 3a JIOIIOMOT0I0 CyYaCHUX MOJIEKYJISIPHO-TEHETHUYHUX METOJIB JOCIiIKeHHs. B
VYkpaiHi poOOTH TaKoOro MIaHy MPAKTHYHO HE MPOBOJWIKCH, CaMe I1e BU3HAYAE aKTyalbHICTh Ta
HEOOX1/IHICTh JJOCKOHAJIOTO BUBUEHHS JIaHOT JIaHKK naTtoreHe3y PBI.

MeTor Hamoi po6oTu Oys10 BUBUCHHS KJIIHIYHUX OCOOJMBOCTEH poTaBipycHOi i1H(peKIii y
JiTeH, B 3alIKHOCTI BiJi TEHETHUYHO JIETEPMIHOBAHOI aKTMBHOCTI (EpMEHTY, Ha OCHOBI
BCTaHOBJICHUX reHoTuiB nonimMopdizmy C >T B mo3uii 13910 rena nakrasu (LCT).

IMamienTn Ta MeToau. J{oCIiHKCHHS TIPOBOIUIIOCH Ha 0a3i BiHHUIBEKOT 00:1aCHOT KITIHIYHOT
quTsa4yoi iH(MeKiiHol JikapHi Ha Kadenpi mutsuux iHekmiiHuXx XxBopod6 BHMY im. M. L
[Tuporosa. 3a nepiox 3 rpyans 2012 poky ao tpasus 2016 poky 6yno odctexxeno 103 xBopux Ha
poTtaBipycHY iH(EKIi0, ki nepeOyBaJii Ha CTal[lOHAPHOMY JIIKYBaHHI B peaHIMaIiiHOMY Ta
iH(ekuiitHo-60kcoBomy BimmineHHsx BOK/IUI. Bcim nmiTsM TpOBOIMBCS KOMILIEKC 3arajibHO
1abopaTopHUX  JOCHiIKeHb. JIie BCTAHOBJIIGHHSA  ETIOJNOTIYHOTO YHHHHKA TMPOBOJAMIOCH
OaKkTepioNoriuHe OOCHIIKeHHS BHUIIOPOXKHEHb HAa MpPEIMET BUSBICHHS MATOICHHOI Ta YMOBHO-
naToreHHoi MikpoduIopH, a TakoX IMyHO(EpPMEHTHHUI aHalli3 BHIIOPO>KHEHb 3 1HIMKAIIIEI0 pOTa-,
HOpPO-, acTpo-, aaeHosipyciB ta Clostridium difficille tox A/B ta Clostridium difficille GDH 3a
J0moMororo Tect-cucteM dipmu R-Biopharm, Himewunna. Bei qocrmikeHHs IpOBOUINCH B EPIIi
JH1 TIOCTYIUIEHHs XBopux 10 cramioHapy. [lomimopdism rena LCT-13910 BuB4aBcs MeTO0M
noimepaszHoi JaHirororoi peakuii (IIJIP) ¢ mochigyrounm pectpukiiiinum ananizom (ITAP®D) na
6a3i Inctutyry cnagkoBoi matosiorii HAMH, wm. JIeBiB. KniniuHi ocoOmmBocTi naHoi iHEKIi
BUBYAJIM 3 BUKOPUCTaHHIM MixkHapoaHoi mkamu Vezikari [19].

B rpymy oOctexeHux aiteil yBiduuu xBopi Bia 3 micsuiB no 4 pokis. Cepeaniit Bik (M+m)
xBopux craHoBuB 23,4+1,46 mic. Kpim toro, Hammu Oyno BuBueHo momimopdizm rena LCT y
nozumii 13910 y 33 3gopoBux miTed, >kuteniB M. Binaumi Tta BinHunekoi o6macTi,
penpe3eHTaTUBHUX 3a BIKOM Ta CTaTTIO.

VY monynsuii AOCHIKYBaHUX TpyN TparisUIMCA TPH MOXIMBUX BapiaHTH TEHOTHIIB:
romo3urotHi namientu 3a C anenem (CC), romo3uroTHi ocoou 3a 7" anenem (77) Ta reTepo3UroOTHI
niti 3 C ta T anenem (CT).

HocnimpkenHs nonaiMopgizmy resa LCT B npomotopHii ainsgaui (13910) CT npoBoaunu 3a

nomomoroto [TJIP (puc. 1).
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1 2 3 4 5)

Puc.1 — Enextpodororpama gerekiii nonimopduoro snokycy LCT — 13910C>T rena LCT
(2% arapo3uwuii rens): 1— mapkepu monexyispuoi Baru (Ladder 100 bp); 2, 5— renorun LCT -

13910 CC; 3— renotun LCT -13910 TT; 4— resorun LCT -13910 CT

I'enorun C/C-13910, sxuil acouitoeTbcs 3 NPAKTUYHO IOBHOKO BIACYTHICTIO JIaKTa3u
BCTaHOBJICHO y 48 miTeli OCHOBHOI TpymnH, O CTaHOBUTH 46,6%, rereposurotHuii renorun C/T-
13910, mo BiAMOBiIa€ 3HUKCHIH, ajle TOCTATHIN JUIS TUTECTii, aKTUBHOCTI JIAKTa3W BUSBJICHUN Y 43
nitei (41,7%), npudomy came rerepo3urotu 3a nosimMop¢pizsmom C >T B mozuuii 13910 rena
nakta3u (LCT) HailOu1bl CXUIIBbHI A0 PO3BUTKY BTOPUHHOI JIAKTa3HOI HEJOCTaTHOCTI. Y 12 miteit
(11,6%) O6yB BcranoBnenwii renotun 1/T-13910. ['omo3uroTn — HOCIT TaHOTO TEHOTHITY MAaOTh
HAWBUIY aKTUBHICTh (DEPMEHTY JIaKTa3u. Y 3JI0POBUX JiTed YaCTOTH TCHOTHIIB BUTIISIAIN
HacTynHUM 4uHOM: reHotun C/C-13910 O6yB BcTaHoBieHuUil y 66,7% niTeid, Ha JOTI0 T€HOTHILY
C/T-13910 npuxoaunock 30%, 1 nmume 3,33% niteit koHTponbHOI rpynu Manu reHorun T/T-13910.
TakuM 4MHOM, Y MEPEBAYKHOI KITBKOCTI 0OCTEKEHUX JITEH MaJlo Miclle TeHETHYHO JeTepPMiHOBaHE
3HIDKEHHS aKTUBHOCTI JIAKTa3H, [0 B CBOIO YEPTY CIIPHsI€ 0COOIMBOCTSM repediry y aux PBL

VY nitel 3 pi3HUMM TEHOTHUIIAMH IepeBaXkaB cepelHill crymiHb BaxkkocTi PBI, omnax
HaOLIbIIMI BIICOTOK BaXKUX (opM 1HQEKIIl CKIagaay AITH T€HOTUIAMHM, 10 acOLIIOIThCA 3

rino- Ta ajakrasiero (puc. 2).

58,30%

60,00% T 47,90% 41,70% 41,90%
40,00% - 30,20% 2020%  27,90% B C/C-13910
22,90% HC/T-13910
20,00% - M T/T-13910
0,00% T T T
Nerkui cTyniHb cepeaHiit cTyniHb BaXKKWUIA CTYNiHb

Puc. 2. Po3noain aiteit 3 pizaumu renotunamu redy LCT 3a ctynenem BaxkocTi PBI
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Takum 9MHOM, 31 3MEHIIEHHSM aKTUBHOCTI ()EPMEHTY JIaKTa3u 30UIBIIYETHCS TUTOMA Bara
Oinbin Baxkux (opm PBI y miTeid.

[TpoBigauMu cumnromamu PBI € rineprepmis, 6iroBaHHs Ta miapeiHuii cuaapom. Kiniuni
ocobiuBocTi nepediry PBI y miteii 3 pisHMME BapianTaMu anenbHoOro momimMopdizmy reny LCT
npeJcTaBIeHi B Ta0umii 1.

Opamm 13 cumrnromiB PBI e rimeprepmis. [IpoananizyBaBmm TeMIEpaTypHy pPEaKIliio y
nited 3 pizHuMH reHotunamu reny LCT 3’scyBanm, 1Mo y NepeBakHOI KUIBKOCTI 0OCTEXKYBaHUX
JiTed Majo Miclle HE3HAYHE IIiJIBHINCHHS TEeMIIepaTypu Tija, OAHAK y JITed 3 TCHOTHIIAMH,
BIJIMOBIIATLHUMHU 32 Ae(IUT JaKTa3W dYacrime BigMmidanu ¢(eOpunbHy nuxomaHky. CepemHs
TPUBAJICTh JUXOMaHKU Oyna noctoBipHO nosmor (p<0,05) y miteir 3 renotunom C/C-13910 —
2,6+0,22 nHiB, HIK Yy JiTed, sfki MarTh reHotun T/T-13910, B sSKUX TpPUBATICTH TinepTepMii
cranoBuna 1,66+0,39. [litu 3 renotunom C/T-13910 manm TemmepaTypHy peakililo BIPOJIOBXK
2,52+0,29 nuis.

brtoBanHs € omHuM 3 KapauHanbHuX cumntomiB PBI. Cepemnst TpuBaiicTh ONIOBaHHSA y
IiTeH 3 TEHOTHUIAMH, IO aCOLIIOIOTHCS 3 TimosnakTasiero craHoswia 1,58+0,19 guis ta 1,76+0,17
IHIiB BigmosigHo. Y giter 3 re”HotunoM T1/T-13910, mio BiAmoBimae BHCOKIM aKTHMBHOCTI JIaKTa3H
OJiroBaHHS TpUBaio B cepeaHbomy 1,08+0,22.

[Ilomo MakcHUManIbHOI KUTBKOCTI emi3oiB OnroBaHHA Ha 100y, TO y BCIX OOCTEKyBaHUX
JiTell HallyacTile peecTpyBaloCh OJHOPa30Be ONIOBaHHS Ha MOYATKY 3aXBOPIOBAHHS (IMB. TaOJI.
1).

Hiapeiinuii cuHapoM € npoBigHUM cuMnTomMoM PBI, B OCHOBI pO3BUTKY SIKOTO JI€XKAaTb
MeTa0oJIIuHI TOPYIIEHHs, B TEpIly Yepry aucaxapuia3Ha HEIOCTaTHICTh, fKa I BHU3HAYae€
OCMOTHYHHI XapakTep Jiapei, ToMy BUPaXEHICTh TaHOTO CHHIPOMY TiCHO 3B’si3aHa 3 aKTHUBHICTIO

Aucaxapuzas, a CaMe, JIaKTa3u B HpOCBiTi KHIIICYHHMKA.
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Tabmns 1

Kainiuni cumnromu PBI y aiTeii 3 pi3HuME pi3HUMH BapiaHTaMH aJIeJIbHOTO

noaimopgizmy reny LCT(3a mkasorw Vezikari)

TCHOTHII C/C-13910 C/T-13910 T/T-13910

(n=48) (n=43) (n=12)

abc % abc % abc %
[Nneprepmis:
35,8-37,2°C-16 30 62,5 31 72 10 83,33
37,3-38,5°C-20 6 12,5 3 6,98 1 8,33
38,5 °CiBume —3 6 12 25 9 20,92 1 8,33
TpuBanicts OIrOBaHHS
BIJICYTHE 0 0 3 6,98 1 8,33
1 near— 16 30 62,5 25 58,14 11 91,67
2nH1—20 13 27,08 10 23,26 0 0
3aa1—-306 5 10,42 5 11,63 0 0
MakcumanbpHa KUIBKICTb
emi30/1iB OJIOBaHHS
0-1-16 26 54,17 30 69,77 11 91,67
2-4-206 12 25 8 18,6 1 8,33
51 0inpiie — 3 6 6 12,5 5 11,63 0 0
TpuBanicts miapei
1-4 nui-16 31 64,58 32 74,42 11 91,67
5 nuiB—2 0 8 16,67 6 13,95 1 8,33
6 1 OLbIIe AHIB — 3 O 9 18,75 5 11,63 0 0
MakcumanbHa KUTBKICTB
BUIIOPOXKHEHB Ha JI00Y:
1-3-16 14 29,17 13 30,23 7 58,33
4-5-20 14 29,17 13 30,23 1 8,33
6 1 6utbme — 3 6 20 41,67 17 39,53 4 33,33
Ekcukos:
Hemae — 1 6 32 66,67 28 65,12 11 91,67
5%—-206 16 33,33 13 30,23 1 8,33
5% 1 6inbmre — 3 6 0 0 2 4,65 0 0

Cepennsi TpUBaIICTh OCHOBHUX cuMnToMiB PBI

IpHBAMICTD THXOMAHKH | 5 ¢\ 0 7p% 2,52+0,29 1,66+0,39
(M£m), oni
Tpusaricts Gmosanns | 4 50, 19 1,760,17 1,08+0,22
(M£m), oni
Tpupanicts siapet 3,45+0,25 4,04+0,24%* 2,66:0,48
(M£m), ani

[Tpumitka * - p<0,05 - pi3HMLA NOKa3HUKIB Mixk reHoTunamu C/C-13910 ta T/T-
13910, **- p<0,05-pizHuI nokasHukiB Mixx reHotunamu C/T-13910 ta T/T-13910

Tak, y miteit 3 renorunom C/C-13910 cepennst TpuBamicth niapei cranoBmia 3,45+0,25

nuiB. [itu 3 renorunom T/T-13910 manu npiapero BoponoBx 2,66+0,48 nHiB. JlocTOBipHO A0BIIE

JiapeiHuid CHHAPOM BiMIiYaBCsl y TeTepo3UToT moiiMopdizmy 3 reHotunom C/T-13910 - 4,04+0,24

nHiB (p<0,05), B mopiBasHHI 3 romo3uroramu 1/T-13910. MakcumanbHa KUTBKICTH BUTTOPOYKHEHD
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Ha 700y crocTepiraiach y AITeH 3 TEHOTUIIAMH, 110 aCOIIIOIOTHCS 3 HEMEPEHOCHMICTIO JIAKTO3H Y
JiTel, a OT cepell XBOPHUX 3 BHUCOKOIO aKTHBHICTIO JAKTa3W B IMPOCBITI KUIIEYHHWKA HaiyacTimie
BiIMI9asioch Big 1 10 3 BUMIOPOKHEHB Ha 100Y.

Excuko3 sBisieTbest rpizHEM nposiBoM PBI, came excrko3 y Benmukiil Mipl BU3Ha4Ya€ BayKKICTh
iHpexuii y aiTe, ajpke TUTSIYAN OpraHi3M JTyKe MIBUAKO BTpavae piauHy 1 enektpoiiti. Excukos |
ta Il cryneniB Haifyacrinie po3BuBaBcs y aiteil 3 renorunamu C/C-13910 ta C/T-13910, a ot y
nepeBaXHOT KUTbKOCTI fiTeit 3 reHoTurioMm 1/T-13910 o3naku ekcuko3y Oy BiACyTHIMH.

BucHoBknu

1. PoraBipycHa iH(}eKIis y mITeH 3aIMIIAETHCA aKTYadbHOK MEIMKO-COIiaTIbHOI0
npo0sieMor0 y BcboMy cBiTi. B Ykpaini 3axBoproBanicte Ha PBI cranoBute 14,4 Bunaaku wa 100
THUC. HACEJICEHHS, a 4acTOTa POTaBIPYCHOT'O racTpOEHTepUTy B 3araibHii cTpykrypi ['KI mocsrae
60%.

2. Cepen giteii 3 PBI 46,6% xBopux BusiBuinch Hocigsmu renotuny C/C-13910, mo B
1,39 pasiB wacrimie HiX y 310poBux giteld, reHotun C/T-13910, y 41,7% xBopux, TOI1 K T€HOTHUIT
T/T-13910, mo BiamoBigae BUCOKii akTHBHOCTI pepMeHTy OyB BcTanoBieHuH numie y 11,6% mitei
3 PBI, na BiamiHy Big 370poBuX AiTeit - 39,4%.

3. Kniniyauit mepe6ir PBI y pgiteit 3 renotunom C/C-13910, xapaxTtepusyBaBcs
IHTOKCHUKALIHHIM CHHAPOMOM 3 TPUBAJIOKO JIMXOMAHKOI0 2,6140,22 ni6, B NOPIBHSAHHI 3 IITBMH 3
renotunom T/T-13910 (1,66+0,39 ni6 npu p<0,05) Ta BUpakeHUM OJIFOBaHHSIM.

4. Cepen niteit 3 renorunom C/T-13910 BigmivaBcs HalHOUIBII TPUBAIMK AlapelHUI
cunapom — 4,04+0,24 noGu, B mopiBHAHHI 3 1iTbMU 3 TeHoTHIIOM C/C-13910 (3,45+0,25 no6u) ta
T/T-13910 (2,66+0,48 ni6 mpu p<0,05).

S, [Tepe6ir PBI y xBopux 3 renorunom T/T-13910 xapakrepuzyBaBcsi MiHIMaJIbHOIO
KJIIHIYHOIO CUMITOMATHKOIO, 1110 BiJNOBIJIa€ JIETKOMY Mepediry 3aXBOPIOBaHHS.
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