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BeedeHue. B Hacmosiwee spemsi ece 607bwyto akmyaslbHOCMb Mpuobpemarom MOHO2EHHbIE 80cranumesibHbie
3abonesaHusi kuwedyHuka (B3K-nodobHbie), makue Kak 8pox0eHHbIlU OecheKm uMMYyHHOU cUcmeMbl, 2eHemu4yecKue
degbekmbi anumernuanbHo20 bapbepa u dpyaue.

Llenb uccnedosaHusi — KOMIM/IEKCHbIU aHanu3 2eHemu4yeckux 0eghekmos, fexaujux 8 ocHoee B3K, ceudemersb-
CMBYUWUX 0 8POXOEHHbIX 0eheKkmax UMMYHHOU cuCmeMbi.

Mamepuan u memoobl. B uccnedosaHue ekmnoyYeHbl 46 naudueHmos ¢ maHughecmayuel B3K e eospacme
0o 18 nem skmo4UMeEIbHO, KOMOPbIM BbII0 MPOBEJEHO MOSTHOIK30MHOE cekeeHuposaHue memodom NGS. Bce pacye-
mbI poeoduuCh 8 cmamucmu4eckom rnakeme R, eepcusi 4.1.

Pesynbmamei. BeisisrieHsl 11 (23,9%) nayueHmos, umerowux 8 2eHax Mymayuu, caudemeriscmayroujue o 8poxx0eH-
HbIX Oeghekmax ummyHHou cucmembl (BANC). U3 Hux y 3 (27,3%) 0emeli 06HapyxeHbl HapyweHUsi 8 2eHax UMMYHHOU
oucpeeynayuu—CTLA-4(c.151C>T (p.Arg 517%)), FOXP3 (c.:851C>T (p.Ala284Val)) u FOXP3 (c.748_750del (p.Lys250del));
3 (27,3%) nayueHma umernu HapyweHusi 8 2eHe SLCS5AT (c.1666-2delA); SLC5A1 (c.1666-2delA u 1680T>G), omee-
yaruwie2o 3a HapyuweHue bapbepHol byHkyuel snumenusi; 2/(18,2%) nayueHma umenu HapyweHusi 8 eeHe PIK3CD
(c.3061G>A(p.Glu1021Lys)), komopsie nposensanucs BAVIC ¢ npeumywecmeeHHbIM degpuyumom aHmumert; y 2 (18,2%)
nayueHmoes 6binu 0bHapyXeHbl HapyWweHUs1 8 2eHaX, 8AUSIIOUUX Ha KITemOoYHbIU U 2yMoparbHbil uvMmyHumem: JAK3
(c.2518C>T(p.Arg840Cys)), CD40LG (c.430G>A (p.Gly144Arg)) u 8 00Hom cryqae 6bin (9,1%) ycmaHoseH 8poxoeH-
HbIU deghekm Konudecmesa unu yHkyuu gpazoyumos CFTR (c.43delC (p.Leu15fs) u ¢.1210-11T>G). [No knuHU4YeCcKum
npusHakam nayueHmsi ¢ BAWC umenu monbko Hekomopbkle omau4yusi om nayueHmos ¢ B3K.

Baknoyerue. MNMayueHmam ¢ duacHo3om B3K u ¢ oyeHb paHHUM Hadanom ropaxeHus XKKT yenecoobpa3Ho rpo-
800UMb MOJIEKYIISIPHO-2EHEMUYECKUU  aHamu3 yesnesbix 2eHo8, 03eossiroujuli ceoespeMeHHO OuasHOCmMupo8amb
8poX0eHHbIe 0echeKkmbl UMMYHHOU cucmeMsb! 071 nocredyrujeeo HadHaqyeHuUs1 adekeamHol meparnuu.

Knrouyesnie crioea: B3K-no006HbIe MOHO2eHHbIe 3abonesaHusi, 8pOX0eHHbIe OegheKmbl UMMYHHOU cucmemsbl, 0emu.
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OpueuHarneHble uccrnedosaHusi

Background. Currently, monogenic inflammatory bowel disease-like (IBD) pathologies such as congenital immunity
defects, genetic epithelial barrier defects and others are becoming increasingly relevant.

Objective. To analyze genetic defects associated with IBD-like immunopathology.

Material and methods. The study included 46 patients with IBD manifestations aged 18 years or younger, who
underwent whole-exome sequencing using the NGS method. All calculations were performed using the R statistical
package, version 4.1.

Results. There were identified 11 (23,9%) patients with gene mutations indicating congenital defects of the immune
system (CDIS). Of these, 3 (27,3%) children were found to have abnormalities in the genes of immune dysregulation
- CTLA-4 (c.151C>T (p.Arg 51%)), (FOXP3 (c.851C>T (p.Ala284Val)) and FOXP3 (c.748_750del (p.Lys250del)); 3
(27.3%) patients had abnormalities in the SLC5A1 gene (c.1666-2delA), SLC5A1 gene (c.1666-2delA and c.1680T>G(p.
(Cys560Trp)) responsible for the disruption of the barrier function of the epithelium; 2 (18.2%) patients had abnormalities
in the PIK3CD gene (c.3061G>A (p.Glu1021Lys)), manifested as CDIS with a predominant deficiency of antibodies; in
2 (18.2%) patients abnormalities in genes affecting cellular and humoral immunity were detected: JAK3 (c:25618C>T (p.
Arg840Cys)), CD40LG (c.430G>A (p.Gly144Arg)); and in one case (9,1%) a congenital defect in the number or function
of phagocytes — in CFTR gene (c.43delC (p.Leu15fs) and c.1210-11T>G) was established. According to clinical signs,

patients with CDIS had only some differences from IBD patients.
Conclusion. It is advisable to conduct molecular genetic analysis of target genes in IBD patients with.very early onset
of gastrointestinal lesions, which allows timely diagnosis of congenital defects of the immune system for subsequent

prescription of adequate therapy.

Keywords: monogenic inflammatory bowel disease-like pathology, congenital defects.of the immune system,

children.
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BeedeHue

MoHoreHHble BocnanuTenbHble <3aboneBaHns
kMweyHrka (B3K-nogobHble), Takue Kak BpOXOEH-
Hbli OedeKT UMMYHHOW CUCTEMBI, FeHeTUYeckue
aedeKTbl anuTenuanbHoro bapbepa n apyrve, yxe
He SBNSTCS HOBUHKOW. HECMOTPSA Ha TO, YTO Kax-
Obl N3 HUX NMEET pasHbIf FEHETUYECKNIA N IKOSO-
rMyecknin npocunb; BEPOATHO, OOYCMOBIMEHHbIN
Kak DakTepuanbHOM hNopon B KULLIEYHMKE, TaK U
reHeTU4eCcKnMy HapyLUeHNsMN, BCE OHU XapakTe-
pU3YOTCA NPUMEPHO OANHAKOBLIMU KMMHUYECKUMMN
CYMMTOMaMM;, OKa3bIBAKOLMMW CYyLLECTBEHHOE BNU-
STHUEe Ha KaYyecTBO >KM3HW MnaumeHToB. Hanpumep,
HapyLleHWe romeocTasa KULIEYHMKA NpUBOOUT K
ONUTENbHON AMapee C NPUMEChI0 KPOBU, B3OyTUIO
XuBOTa, 6oNsIM 1 cnaamam B XXMBOTe, Manbabcopb-
uuu; yctanoctu u genpeccuu [1].

B nocnegHee Bpems yBenuuuBaeTCcs Komnmde-
CTBO NyOGnuKauun, noareepXgarWwmnx, YTo MHorme
N3 3TUX peaKMx 3aboneBaHun UMEKT KITMHUYECKYIO
kapTuHy B3K, 4To KpalHe 3aTpyaHsIeT OUarHoCTUKy
OCHOBHOro 3aboneBaHusi, a, cnegoBaTenbHO, Npu-
BOAMT K HECBOEBPEMEHHOMY Ha3Ha4yeHuo naTore-
HETUYECKOro fie4YeHUsl, OTIIMYHOrO OT CTaHOapTHOW
Tepanuu. B 6onblumnHcTBe criyqaes B3K nposiBnseT-
Csl Ha BTOPOM WUINKN TPETLEM AECATUNETUM KU3HU, HO
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Yy 4acTu NauMeHToB 3aboneBaHNe MOXET KITMHUYe-
CKUN MPOSABNATLCS yXKe B MNadeH4YecTBe, UMETb TH-
Xenoe TeyeHne N ObiTb PE3NCTEHTHBLIM K Tepanuu.
MpumepHo y 15-20% naumeHToB ¢ MaHudecTaum-
et B3K go 6 neTt oHM MMEKT MOHOreHHbIN gedekT
N OMUCLIBAIOTCS KaK CIOXHble MHOrOgaKTOpHbIE
3aboneBaHnsi, MPU KOTOPbLIX BaXKHYH POSb Mrpaet
coyeTaHue AmMsperynsaumM MMMYHHOro oTBeTa, Mu-
Kpoburoma, reHeTU4ecKkMx 0COBEeHHOCTEN MauueHTa
1 hakToOpOB OKpyKatoLen cpeabl [2, 3].
HepoctaToyHass M3y4eHHOCTb 3TMONOMMYECKON
CTPYKTYpbl 1 chakTopoB pucka passutns B3K — oc-
HOBHas MpUYMHA, 13-3a KOTOPOW Hecneuudmryeckne
KOMWTbI 3aHMMatoT OCOOYK NO3uUMI0 B CTPYKType
3aboneBaemoCTy 4ETCKOro Bo3pacTa.
BpoxaeHHble aedekTbl MMMYHHOW CUCTEMBI
(BONC)—HeogHopoaHas rpynna npenmMyLLeCTBEHHO
MOHOTreHHbIX 3ab0neBaHni, CBA3aHHbIX C 4eEKTOM
crneunryeckoro KOMNOHEHTa UIMMYHHOW CUCTEMBI,
BCNeACTBME KOTOPOro pa3BMBAlOTCS XapaKTepHble
peunamBupyoine  UHGEKUMOHHbIE, annepruye-
CKue, ayTOMMMYHHbIE, OHKonormdeckne 3abonesa-
Husa. BOWNC moryT conpoBoXaaTbCsl Npu3Hakamu
B3K B coctaBe cuMMnTOMOKOMMNEKca unn ObITb
€[VHCTBEHHbIM NPU3HaKOM 3aboneBaHWsi, Kak Ha-
npyvMep, XpPOHMYecKas rpaHynemato3Hasi 6onesHb
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(XI'B), runep-lgD-cnHapom, X-CUEnneHHbIn M-
donponudepatmBHbii cuHapom 2-ro tuna (XLP2),
IL10 (nedeKkT curHanbHOro nyTn nHtepnerikuHa-10,
nN-10), pecduuut LRBA (lipopolysaccharide-
responsive and beige-like anchor protein), aecouunt
TTC7A (tetratricopeptide repeat domain 7A), ne-
dpuumt NEMO (NF-kB Essential Modulator), o6wun
BapuabenbHbin nmmyHogeduunt (OBWH), CTLA-4
(cytotoxic T-lymphocyte-associated protein 4) [4, 5].

K HacTosilemMy BpemMeHu WuOeHTMdUUMPOBaH
psa MOHOreHHblx aedektoB ¢ B3K-nogobHbimum
deHoTnnamn (cBazaHHbIX ¢ B3K 1 B3K-nogo6HbIM
KONMMTOM), MO-pa3HOMy BIUSIOWMX Ha rOMeocTa3s
cnuancTom obonoykn, B YactHocTu [1, 6, 71:

— HapylleHue b6apbepHOn MYHKUUN anNuTenus
(Hanpumep, IKBKG, TTC7, ADAM17);

— [JedekTbl haroumMToB, TaKMX KakK XpOHUYe-
ckaa rpaHynemato3Haa 6onesHb (CYBB, CYBA,
NCF1, NCF2 n NCF4) n BpoxageHHas HenTponeHus
(G6PC3) [2, 8, 9];

— MyTauumu, cessaHHble ¢ B3K, conposoxgato-
LMecs UMMYHHOW aucperynsumen B reHax IL10,
L10RA, IL10RB, NFAT5, TGFB1, RIPK1, ELF4;
BOCNPUMMYMBOCTb K BOB 1 numdonponudepaTtns-
HbIM 3aboneBaHVsM CBf3aHa C MyTauusiMU B FreHe
XIAP (kogumpyeT X-CBA3a@HHbIN WMHIMBUTOP anon-
TO3a), KOTOPbIE MOryT BbI3blBaTb pa3BuTMe X-cue-
nneHHoro numMmdonponugepaTMBHOro cMHApoma
(XLP2) n remocparoumtapHoro nMMmgormcTmounTo-
33; OHM YacTo NPOSBNATCA B BO3pacTe oT 2 40 6
neT arpeccuBHbIM KOMUTOM, NepuaHanbHbIMU CBU-
wamu n pedpakrepHbim B3K [6]; kpome Toro,06b1nm
OBHapyXeHbl MyTauum, CBSI3aHHbIE C PErySTOPHbI-
mu gedektamm T-knetok (B FOXP3, X-clienneHHasa
UMMYHHasi Aucperynsauns, nonuaHaokpuHonatTms m
aHTeponaTus (IPEX) [10, 11];

— koMmnnekc gedekToB yHKUMKU T- 1 B-knetok
(Hanpumep, LRBA, CD40LG; WAS).

HekoTopbIM nauneHTam ¢ gedekTamm reHoB, no-
paxaroLwmx npeMMyLLEeCcTBEHHO | FreMOono3Tu4eckne
ctBonoBble knetkn (IL-10R, 4L=10, XIAP, FOXP3),
nokasaHa TpaHCMaHTaumsi CTBOMNOBLIX reMOMnoaTu-
YEeCKMX KNeToKk,

Uenb uccnedoegaHus — npoBeeHNE KOMMNIEKC-
HOro aHanmnaa reHeTU4ecknx AedeKkToB, Nexalumx B
ocHoBe [B3K; cBnaeTensCTByOWNX O BPOXAEHHbIX
aedektax UMMYyHHOW CUCTEMBI.

Mamepuan u memoOdsbi

B. uccneposaHue BkntoveHbl 46 naumeHToB C
maHudecTaumen B3K B BospacTte go 18 net Bknto-
YNTENbHO, KOTOpble Habmnaanucb B y4pexaeHusax
3apaBooxpaHeHus: «fopoackas geTckas MHdekum-
OHHas KnuHudeckasa 6onbHuUay», «4-9 ropofckas
AeTckas KnumHuyeckas 6onbHuuay», «Pecnybnukan-
CKUIM Hay4HO-NPaKTUYECKUN LIEHTP OETCKOW XUpyp-
rum» 1. MuHcka, Pecnybnuka Benapyce B nepuog, ¢
2016 no 2023 rr. ccnepoBaHne yTBepXOEHO 3Tu-
YECKMM KOMUTETOM yYpexaeHus 30paBoOXpaHeHuns

«lopoackas getckas MHAEKUMOHHAsA KnNnHUYeckas
6onbHuua» r. MuHcka (Pecnybnuka Benapyco). V-
dhopMMpOBaHHOE cornacue Ha yyacTne B uccnego-
BaHUN MNOAMMCaAHO 3aKOHHbIMU NPEeACTaBUTENSAMU
nauueHtoB. Habniogaemble nauyneHTtbl Obinv pas-
AeneHbl Ha nogrpynnsl B3K no BospacTty, cornacHo
Kknaccudmkaumm, npegnoxeHHon astopamu Cese-
po-AmMepukaHCcKoro obLiecTBa OEeTCKOM racTpOdH-
TEPOonorumn, renatonormm U NUTaHMs ¢ U3NOXeHUeM
no3nuum no oLeHke 1 nevyeHuto nauueHTos ¢ B3K.

Bcem naumeHTam nposBogunu cnegylowme  mc-
cnepoBaHus: OOLMI aHanmM3 KpOBU C MOACHETOM
YPOBHS TPOMOBOLMTOB 1 hOpMYribl, GKOPOCTU OCe-
AaHuns aputpouuntos (COJ); Boxmmmyeckoe nccre-
AoBaHve ¢ onpegeneHmem ypoBHs C-peakTuBHOro
6enka (CPB), Mo4YeBMHbI, KpeaTuHUHaanbbymmHa,
yHKUMOHanNbHbIX TecTtoB neveHn (AnAT, AcAT);
deppuTnH, 6enok, anbOymMunH; UMMyHOMNOrnyeckme
nccrnefoBaHus.

OueHka reHeTUYeCKX HapyLIeHU y nauneHToB
nposoAunack no pesynbtataM aHanu3a AaHHbIX 3a-
KINOYEHMI NOFIHOIK30MHOFO 'CEKBEHMPOBAHNSI.

Cratuctnyeckas obpabotka nonyyeHHbIX AaH-
HbIX BbIMOSNHAMNACk B CTaTUCTUYEeCKoM nakete R,
Bepcus 4¢1. PesynbTaTtbl aHanu3a cyvtanuce cra-
TUCTUYECKN 3Ha4YMMbIiMK npum p<0,05.

Pe3ynbmamabi u o6cyxdeHue

MpoBeneHne reHeTnyeckoro aHanusa 46 nauyu-
eHTam ¢ B3K nossonuno y 11 (23,9%) BbissBUTb My-
Tauun B reHax, CBMOETENbCTBYOLWNX O MOHOrE€HHOM
natornornn. C y4eTOM BbISIBMIEHHbIX MyTaLui naum-
€HTbl pasgeneHsbl Ha 2 rpynnbl: 1-9 — 35 nauneHToB
¢ B3K n 2-a — 11 nayneHTOB C MyTauMsaMu B reHax,
NpoTeKalLWmX C HapyLleHNeM NUMMYHHOW CUCTEMBI.

CpaBHuUTENbHLIV aHanu3 no psgy napaMmeTpoB
Mexay OBYMS rpynnaMv nauvMeHToB npencTaBreH
B Tabnuue 1.

Kak BugHo 13 tabnuupl 1, B rpynne geten ¢ Mo-
HoreHHbiMM B3K mMeguana Bospacta maHudecTa-
LMKN KULLIEYHOro cuHapoma coctasuna 1 mecay [1;
11,5], YTO CTAaTUCTMYECKM 3HAYMMO HUXKE BO3pacTa
nauuneHToB ¢ B3K — 30 [20; 65] mecsues, (p<0,001).
MaHundectaumsa konuta Habnoganace y 9 (81,8%)
nauMeHToB yxe B Bo3pacTe 28 gHen — 24 mecsua
(p=0,029). Mo reHgepHOMY NpU3HaKy He BbISIBNIEHO
pasnuuuni mexgy rpynnamu nauumeHtos (p<0,001).
MaumeHTbl ¢ MOHOreHHbiMn B3K nmenn crtatuctu-
YeCKM 3Ha4YMMO Yalle Yy4YalleHHbIW CTyrn, oT 6-8
pa3 B cyTkn n 6onee (p=0.006), H13KNIA YpOBEHb
remornobuHa (p=0,002), Tpomboumntor (p<0,001),
anbbymuHa (36.4 [31,8; 40,7]), p=0,003, n BbicOKMN
ypoBeHb CPE (16 [7,2; 41,7]), p=0,007. Mo gpyrum
nokasartensam, TakMM Kak codepxaHue 3puTpouu-
TOB, newkoumToB numcoumtoB COS mm/yac, pas-
NYNA HEe YCTaHOBEHO.

CpaBHUTENbHLIV aHanM3 MMMYHOTpaMm B ABYX
rpynnax nokasar, 4to ypoBeHb IgM y 4 (36,4 %)
nauuneHtoB ¢ BOWC 6bin HWXe HOpMbI, B OTRMYne
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Ta6bnuuya 1. — CpaBHUTENbHASA KIMHWUKO-3NUOEMU-
onoruyeckasl xapakrepuctuka nauuneHtos ¢ B3K u
MOHoOreHHbIx B3K

Table 1. — Comparative clinical and epidemiological
characteristics of patients with IBD and monogenic IBD

OpueuHarnbsHble uccredosaHusi

Tabnuya 2. — CpaBHUTENbHAs XapakTepuUcTmKa no-
Kasatenemn KrneTo4Horo U ryMopanbHOro MMMyHuUTe-
Ta y naumeHToB ¢ B3K 1 moHoreHHbix B3K

Table 2. — Comparative characteristics of cellular and
humoral immunity indicators in patients with IBD and

monogenic IBD

[pynna
pynna B3K, MOHOF€HHbIX [pynna
Mapamerpe! n=35 B3K, I'pynna B3K, MOHOT€HHbIX
=11 MokasaTenu n=35 B3K
n n11
Mon, n (%) n (%) n (%)
Manbuuku 22 (62,9) 4 (36,4) IgG
Aesoukn 13 (37.1) 7(63.6) HUXEe HOpPMbI 1(5,7) 3.(27,3)
Bospact maHudectauum 30 [20, 65] 11, 11.5] HopMma 33 (91,4) 8 (72,7)
;;22{1;8;5';”;" mec.  Me BblLLE HOPMbI 1(2,9) 0
‘ IgM
nepsble 27 pHen (<28 0 1(9,1) 2
oHei) HWXE HOpPMBbI 1(2,9) 4 (36,4)
28 fHeli — 24 MecsLa 14 (40,0) 9(81,8) A 33(94.9) 7(63,6)
25 mecsiueB — 72 mecsua 12 (34,3) 1(9,1) BbILLE HOPMBI 1(29) 0
73 mecsiua — 120 mecsiueB 2 (5,7) 0 gL
121 mecs — 204 Mecsua 7(20,0) 0 L2 GIEToIATE] 5(14,9) 4(36.4)
Mpumecw B kane (KPOBb) 25 (71,4) 10 (90,9) Hopma 29 (82,9) 7(63,6)
5 = BbILLE HOPMbI 1(2,9) 0
YyalleHHbIN XUaKuid CTyn,
n (%) TNenkouunTsbl 10°
3-5 pas 12 (34,3) 0 HWXe HOpMbl 8 (22,9) 4 (36,4)
6-8 pas 11 (31,4) 6 (54,5) Hopma 15 (42,9) 5(45,5)
9 1 Gonee pa3 4 (11,4) 5 (45,5) BbILLIE HOPMbI 12 (34,3) 2(18,2)
3anop, n (%) 1(2,9) 0 TLleigouz &
Bonesoil cuHapom, n (%) 32 (91,4) 10 (90;9) HIWKE HOpMb 18 (51.4) 6 (54.5)
ACTEHUYECKNIA  CUHAPOM, 23 (65,7) 8(72,7) HopMa 14 (40,0) 3(27,3)
n (%) BblLLE HOPMbI 3(8,6) 2(18,2)
[MapapekTanbHble NposiB- 2(5,7) 0 JlumdpoumTel, abe.
nenus, n (%) HUXE HOpPMbI 16 (45,7) 8(72,7)
BHekuieyHble nposiBrne- 2 (5,7) 1(9,1) HopmMa 15 (42,9) 2(18,2)
HUS, n (%) BbILLIE HOPMbI 4(11,4) 1(9,1)
Femorno6uH, r/n, m = SD 112+13 99+5 CD3 + CD45+, %
TpOMGOLl,I/ITbI 10°, m = SD 356.+81 232 + 128 HKE HOPMBbI 7 (20’0) 5 (45‘5)
AﬂbﬁyMMH, F/J'I, Me [Q25; 46,9 [42,3, 48] 36,4 [31,8, HopMma 16 (45,7) 3 (27’3)
O] 40.7] BbILLE HOPMbI 12 (34,3) 3(27,3)
C-peakTvBHbIN 6ernok 20,5, 9,8] 16 [7,2, 41,7] CD3 + CD45+, abc.
(yneT.  mpem),mMe [Q25;
Q75] HIKE HOPMbI 0 2(18,2)
Hopma 23 (65,7) 6 (54,5)
7 c B3K . BbILLE HOPMbI 12 (34,3) 3(27,3)
OT pynnbl AeTen C , Y KOTOPbIX HM:KI/IM YPOBEHb T-xenneps! (CD4+), %
IgM. Habntoganca Tonbko y 1 (2,9 %) nauuneHTta
(p=0 007) (Ta6J'I. 2)_ HWXe HOpPMbI 1(2,9) 2(18,2)
CO CTOPOHbI KNETOYHOro 3BeHa B rpynne geten | Hopva 32 (91.4) 8 (72.,7)
¢ BOWC otmevanocb CTaTUCTUYECKU 3HAYUMOE BbILLE HOPMb! 2(5,7) 1(9,1)
CHWKeHMe abConiTHOro Konudectesa T-xennepos T-xennepsl (CD4+), abe.
(CD4+) -y 6 (54,5%), p=0,015, % T-uMmTOTOKCUYE- HIKE HOPMbI 5 (14,3) 6 (54,5)
— 0, =
ckux (CD8+) numdpountoB —y 4 (36,4%), p=0,010, L 23 (65.7) 5 (45.5)
nHaoekca CD4/CD8 — y 5 (45,5%), p=0,005, abco-
o BblLLE HOPMbI 7 (20,0) 0
ntoTHoro konnyectsa CD3 + CD45+ —y 2 (18,2%),
p=0,036. lpodomxeHue mabnuus! 2 Ha cmp. 100
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T- uutotokcmyeckme (CD8+), %

HVDKE HOPMbl 1(2,9) 4 (36,4)
Hopma 34 (97,1) 7 (63,6)
BblLLE HOPMbI - -

T- unTtoTokecuyeckue (CD8+), abe.

HV>KE HOPMbI 23 (65,7) 10 (90,9)
Hopma 11 (31,4) 0
BbILLE HOPMbI 1(2,9) 1(9,1)
WHpekc CD4/CD8

HVXXe HOpMbI 5(14,3) 5 (45,5)
Hopma 28 (80,0) 3(27,3)
BblLLIE HOPMbI 2(5,7) 3(27,3)
CD19, %

HVXXe HOpMbI 0 1(9,1)
Hopma 15 (42,9) 7 (63,6)
BbILLE HOPMbI 20 (57,1) 3(27,3)
CD19, a6c.

HIVXE HOPMb 17 (48,6) 9(81,8)
Hopma 16 (45,7) 1(9,1)
BblLLIE HOPMb 2(5,7) 1(9,1)
CD16+ CD56+, (NK), %

HVDKE HOPMbl 8 (22,9) 5(45,5)
Hopma 27 (77,1) 6 (54,5)
BblLLE HOPMbI - -
CD16+ CD56+, (NK), a6c.

HVKE HOPMb 17 (48,6) 8(72,7)
Hopma 14 (40,0) 3(27,3)
BbILLE HOPMbI 4(11,4) 0

Tabnuuya 3. — leHeTMYeckMe BapUaHTbl MOHOrEH-
Hbix B3K (n=11)
Table 3. — Genetic variants of monogenic IBD (n=11)

Ne leH naH M 3UroTHoCTb
1 | PIK3CD |©.3061G>A(p.Glu1021Lys) Het
2 | CTLA-4 ¢.151C>T (p.Arg 51%) Het
3 | FOXP3 ¢.851C>T (p.Ala284Val) hemizygous
4 |'CFTR c.43delC (p.Leu15fs)
Comp.het.
CFTR ¢.1210-11T>G
5 | PIK3CD | c.3061G>A(p.Glu1021Lys) | Het
6 |'SLC5A1 | c.1666-2delA Hom
7 | FOXP3 ¢.748_750del(p.Lys250del) | hemizygous
8 | SLC5A1 | c.1666-2delA
Comp.het.
SLC5A1 | c.1680T>G(p.(Cys560Trp)
9 | SLC5A1 | c.1666-2delA
Comp.het.
SLC5A1 ¢.1680T>G(p.(Cys560Trp)
10 | JAK3 ¢.2518C>T (p.Arg840Cys) Hom
11 | CD40LG | c.430G>A (p.Gly144Arg) hemizygous
100

Takum o6pa3om, BCe BbllLENepeynCneHHbIe
KNMHMKO-nabopaTopHble NoKa3aTenu He NO3BONnIn
6e3 NONHO3K30MHOr0 CEKBEHUPOBaHNSA OOHO3HAYHO
onpeaenuTb Hannyne moHoreHHbIx B3K (tabn. 3).

Mo pesynbTaTtam reHeTM4eckoro wuccrieqoBa-
HUS ObiNnn OBHapyXeHbl criegylolme BapuaHThbl
MOHoreHHbix B3K: BpoxaeHHble gedektol B M-
MYHHOW cucteme: y 3-x naumeHTtoB (27,3%, NeNe
2, 3, 7) HapyLweHns B reHax MMMYHHOW Oucpery-
naumn — CTLA-4 (c.151C>T (p.Arg 51%)); FOXP3
(c.851C>T (p.Ala284Val)); FOXP3 (c.748_750del
(p-Lys250del)); y 2-x (18,2%) naumneHToB,(NeNe 1,
5) — Hapywenus B reHe PIK3CD (¢.3061G>A(p.
Glu1021Lys)), koTopble nposiBnsanuch BAONC. c
NPenMyLLeCTBEHHbIM AeULMTOM. aHTUTEN; Y 2-X
(18,2%) naumneHToB (NeNe 10;°11).— HapyLleHus B
reHax, BINSAIOLWNX Ha KNeTOYHbIN U [yMOpanbHbIN
nmmyHutet JAK3 (c.2518C>T (p.Arg840Cys));
CD40LG (c.430G>A (p.Gly144Arg)) n B ogHOM cny-
Yyae (naumeHT Ne 4) ycTaHOBNEH BPOXOEHHbIV Ae-
dekT KonmyecTBa unn yHkumn daroumtos CFTR
(c.43delC (pLeul15fs) n ¢:1210-11T>G ). Takke y
3-x (27,3%) naumeHToB (NeNe 6, 8, 9) — HapyLleHus
B reHe SLC5A1 (c.1666-2delA); SLC5A1 (c.1666-
2delAmn ci1680T>G (p.(Cys560Trp)), oTBevatoLLeEM
3a gedumumnT KMWeYHOoro TpaHcnopTepa MOHocaxa-
puaoB, M3BECTHLIN Kak Manbabcopbumsa rmnoko3bl/
ranakrtosbl.

[Ba nauneHTa (Ne 7, Ne 3) nmenu reHeTnyeckune
BapuaHtbl reHa FOXP3 B remMmsnrotHoM cocTosi-
HWUW, KOTOpPbIE ABMSIOTCA N3BECTHBIMU NATOreHHLIMU
MyTaunamu (Clinvar ID: 499890) n nx BbisBneHue
MO3BONSET AMarHOCTMpoBaTb X-CUENMEHHbIN CUH-
APOM Aucperynaumm UMMYHHOW CUCTEMbI, MOSNNIH-
AokpuHonatum u aHTeponatum (IPEX) — Tskenoe
BPOXAEHHOE CUCTEMHOE ayTOMMMYyHHOe 3abone-
BaHVe, XapakTepusywlleeca pedpakTepHon ce-
KpPEeTOpHON Anapen, SHOOKPUHHBIMU HApPYLLEHUSMMU,
nopaxkeHnem Koxu n nHdekumsamu. IPEX-cungpom,
KOTOPbIN XapakTepunsyeTtcs gucperynaumen uMMyH-
HOW CMCTEMbI, NOMNM3HAOKPMHOMNATUEN N 3HTEpOoNa-
Tven. FOXP3 cogepxut N-TepMuHanbHbIi 6oraTbiv
NPOMVHOBLIA AOMEH, PErynupylowmi TPaHCKpWn-
L0, KOOUPYIOLLMIN  TPaHCKPUMNUUOHHBIA  ddakTop
cemenctea Forkhead, koHTponupytoLwmn passutme
N OYHKUMIO perynaTtopHbix T-krnetok CD4+CD25+,
y4YacTBYIOLNX B HEFATUBHOWN pPerynsaumm MMMYHHbIX
peakuui n aytotonepaHtHocTn [10, 11].

Y nauuwenta Ne 7 B BOo3pacte 23 mecsua pas-
BUNUCb  Anapesi, HedpOoTMYECKUA  CUHAOPOM,
notpeboBaBLUMe MPOBEAEHNS KOpPpPeKuMn BOAOHO-
SNEKTPONUTHOrO COCTOSHWUS (TMnoKanMemun, -
nokansumMemun, runoanbbymmHemMunm), AMarHOCTU-
poBaHbl 9K3eMa, peuuausBupylolmne UHEKUMN,
oTMevanacb HefgocTtaToyHas npubaBka pocTa U
Beca, YTo nossonuno 3anogo3puts BAONC.

MauuneHT Ne 3 Tarke No pesdynbTaTam NONHOJK-
30MHOr0O CEKBEHUPOBAHWS MMENT MyTauuio B reHe
FOXP3 un knuHudeckn y Hero Habnoganuchb 3a-
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OepXKa pasBUTWS, Heynpasrnsiemas CekpeTopHasi
avapes, ak3ema, numdageHonatus, 4eduumT n oT-
CcTaBaHue B poCcTe U Macce Tena.

CvHppom aktmsmpoBaHHoro PI3K-gensTta noga-
TBepxaeH y Ayx naumeHToB (Ne 1, Ne 5) myxckoro
nona c passutnem B3K-nopgobHoro 3abonesaHus B
Bo3pacTe 4 mecsaua. Oba naumeHTa NMenn cxoxue
KMMHUYECKME CUMMTOMbI, KOTOPble NPOSBUMMCH Ha
NepBOM rofly XWU3HWU: C MECAYHOrO BO3pacTa Habnto-
Aanvcb y neguaTpa no noBoAy aHeMuw, B NEpPBOM
Nonyroamun passunucb Anapes u peunamsmnpyoLme
CUHYCHO-MYMNbMOHarbHble MHMEKUnN Ha oHe Bu-
pemun BAB n LIMB. M3 apyrux cumntomos Habrito-
Aanacb numdageHonaTtus, renatocnieHoMeranuns
N HeBpornornyeckas cuMmnTomatvka. Y naumeHTa
Ne 1 mpu cekBeHMpPOBaHUW BbIIBNIEH MUCCEHC-Ba-
praHT B 24 ak3oHe reHa PIK3CD (c.3061G>A(p.
Glu1021Lys) B reTepo3uroTHOM cocTtosHun. [aH-
Has myTaums — natoreHHasa (ClinVar ID: 88675),
accoummpoBaHa ¢ ayTOCOMHO-AOMUHAHTHBIM UMMY-
Hogeduumtom, Tn14A (OMIM: 615513). B pesynb-
TaTe aHHOMY NauMeHTy Obin yCTaHOBMEH AMarHo3
— cuHgpoM aktusmposaHHoro PI3K-gensta (OMIM:
615513), KOTOPbIN OTHOCUTCS K NEPBUYHOMY UMMY-
HOAeUUNTY, XapakTepusyeTcs peunanBupyroLLm-
MW CUHOMYNbMOHAamNbHLIMU MHMEKUNaIMU, numda-
AeHonaTtunewn, y3noBon NMMQOonAHON runepnnasnen
n reHepanunsosaHHon LIMB n B3b uHdekumnamm ¢
sBNeHnsMn konuta. [etn ¢ gaHHOW naTonorven
NMEIT HapyLUEHHbI OTBET Ha BaKUWHbI, peunaun=
BMPYHOLLME UH(DEKLMM peCnMpaToOpHOro TpakTa, Bbl-
3BaHHble S. pneumoniae n H. influenzae Tnna:B.

Y naumeHTta Ne 11 Mmyxckoro nona guarHocTnpo-
BaH cuHgpom runep-IgM ¢ Hayanom 3aboneBaHus
B 19 mecsueB, Korga pasBuUNUCb S8BEHHbIN CTO-
maTuT, nuxopagka. MNpu nposegenun MNMUP. obene-
[OBaHUs y nauueHTa B kpoBu obHapyxeHa OHK
B3b, pasBunacb gvapes c notepen maccbl Tena.
B paHHOM cnydvae BbISIBAIEH MWUCCEHC-BapuaHT B
15 9k30He reHa CD40LG (c.430G>A(p.Gly144Arg)
B reMU3UrOTHOM nofioxeHun:“MyTaunum B A4aHHOM
reHe accouMmpoBaHbl.C X-clenneHHbIM CUHOPOMOM
runep-IgM (HIGM)(OMIM: 308230). Ona geten ¢
runep-lgM-cuHgpomom (HIGM) xapakTepHbl peuu-
OVBUPYIOLWME. UAW TSDKENble MHAEKUUN B nepsble
5 NeT XWU3HU, OTCYTCTBME WU HU3KNIA YPOBEHb Cbl-
BOPOTOYHOro IgG, HopManbHbIN UMM NOBbILLEHHbIN
YPOBEHb CbIBOPOTOYHOro IgM, oTcyTcTBME Mnn cna-
Oblin cneunUYEecknin UMMYHHbBIA OTBET, HOpMarib-
HO€ MNW NOBbLILLEHHOEe KonuyecTso B-numdountos
N HOpMarnbHOE KOnM4ecTBO T-numdoumnToB. Y na-
uneHToB ¢ geduuyutom CD40L/CD40 knuHmnyeckoe
TeyeHne 3abonesaHuns bornee TsHkenoe, Yem y na-
LUMEHTOB C APYrMMU HapyLleHAMWN, CBA3aHHbIMU C
aeduumntom aHtuten. Kak npaBuno, oHn nonagaroT
B Mone 3peHuns Bpadven B Bo3pacTte 1-2 net u3-3a
PELMAMBUPYIOLWNX UNKN TAXenbIX BakTepuanbHbIX
NHAEKUMI, UM OMMOPTYHUCTUYECKUX WHDEKLUNA,
OCOBEHHO MopaxarLwmx AblxaTenbHy CUCTEMY U
Xenyao4YHO-KMLEYHbIN TPakT.

OpueuHarneHble uccrnedosaHusi

Y naumeHTkm Ne 4 xeHckoro nomna ¢ Hayarnom
knuHndeckux nposieneHuin B3K B BospacTte 18 me-
csLeB onpefeneHa KoMnayHA reTepo3urota B reHe
CFTR. KnuHuyecknmun nposieneHmammn duinmn Hepas-
pelmnmas gnapes, 6onm B xuBoTe, NnumdageHona-
TS U CUHOMYNbMOHalnNbHbIE MHAEKUMN. YUnTbiBast
CUMMTOMATUKY NaUMEHTKM U BbISIBNIEHHbIV KOMNa-
YHO-reTepo3nroTHbIn BapuaHt B reHe CFTR, ana-
rHOCTMpOBaHa KuleyHas dopma MyKOBMCLMAO3a.
CornacHo knaccudukaumm BOWC y neten, npeano-
XeHHo MexayHapoaHbIM COH30M MMMYHOMOMYe-
ckux obuects (International Union of Immunologic
Societies, IUIS) B 2022 r., reH CFTR Bkno4YeH B
rpynny Ne 5 — BpoxaeHHbIX AedeKToB KonmyecTsa
unu pyHkumm haroumToB, 4eEKTOB NOLABUKHOCTU
[5].

OpHa 13 BbISIBNEHHbIX F€TEPO3UroT Oblna npea-
CTaBneHa gerneuven B pamke cuYMTbiBaHUS B 1-m
ak3oHe CFTR (c.43delC (p.Leu15fs)) ¢ uvactoTton
BCcTpedyaemocTun B 6a3e ExAc 0,0008% B mupe, Ko-
TOpas He BbISBASANAach B €BPONenckon nonynsaumm.
[daHHas geneluns He BXOAUT B NepeyeHb OCHOBHbIX
N3BECTHbIX MaTOreHHbIX BapuaHToB 6asbl noprtana
mykoBucumaosa https://www.cftr2.org/help, ogHa-
KO B.4A@HHON FEHOMHOW NO3WLMN HaXOAUTCS TaKkKe
n3BecTHasi martoreHHad 3ameHa p.Leu15Pro, uyTO
faetr Oomee Becomble OCHOBaHWsi npegnonaratb
naToreHHoCTb OBHapyxeHHon Aeneuun. Cornac-
Ho. fnpeaukTopam naTtoreHHocTn Mutation Taster,
PolyPhen, Sift naHHbIM BapnaHT naToreHeH. Bropas
rereposuroTa u3 KomnayHga obHapyxeHa B 9 MHTpO-
He reHa CFTR (c.1210-11T>G), nmeeT KOHQUKT-
HYI0 WHTepnpeTauumto naToreHHoctTu pathogenic
(9); likely pathogenic (1); uncertain significance (3),
ClinVar ID:178713) n, BeposiTHee Bcero, Takke na-
ToreHHas. Mytauum B reHe CFTR accoummpoBaHbl
C MYyKOBUCLMOO030M, pa3BUTUEM OPOHXOIKTA30B U
HacneacTBeHHbIM MaHkpeaTuTtoM. B HacToswee
BPEMS MPOAOMKAKTCA UCCNEAO0BaHUS NO U3YYEHUIO
BOCMareHnin B KULWEYHMKE N USMEHEHUIO MUKPOBMO-
Tbl NpK MyKoBucLmaose [12-17].

Y nauuerTa (Ne 10) My»XCKOro nona ¢ OMeHb paH-
HUM Hayanom 3aboneBaHus Ha 14-N OeHb XU3HU
passBunacb coyetaHHas ©GakTtepuansHo-rpnbkosas
WH(PEKUMS, HENpPepLIBHO peunamsupyollee Tede-
Hue, nepcuctupytowas LIMB-nHdekumns, remoko-
nnT, aHemusl, NpusHakM BenkoBO-3aHepreTn4ecKomn
HeJOCTaTOYHOCTWN TSXKENOW CTENEHU C 3a4epXKKon
TEMNoB OU3NYECKOro, MCUXNYECKOro pasBuTus. B
pesynbTate CEKBEHVWPOBaHWS BbISBIIEHa OOHOHY-
kneotugHas 3ameHa B 19 ak3oHe reHa JAK3 GOF
(c.2518 C>T (p.Arg840Cys)) B romMO3UroTHOM MO-
noxeHun. OBHapyxeHHas 3ameHa — BapuaHT He-
ONpefeneHHoro KnuHu4eckoro 3Hadvenus (VUS
— aHrn, Variant of Uncertain significance, ClinVar
ID: 664577), HO NO nNpeaukTopamM MaTOreHHOCTU
Mutation Taster, PolyPhen, Sift — natoreHHas. Ay-
TOCOMHO-peLeccuBHbIn T-B+NK- Taxenbii kombu-
HUPOBaHHbI MMMyHodeduunt (TKAL), Bbi3biBa-
€TCA TOMO3WUIOTHOW UMW CIIOXHOW reTepo3vroTHON
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MyTaumen B reHe AHyc-kvHasbl-3 (JAKS; 600173)
Ha xpomocome 19p13. HapylueHus, cBa3aHHble C
TKWI, nposBnsitoTCs B paHHEM rpyaHOM BO3pacTe B
BYAE WHEKLMIN, BbI3BAHHbIX YCMNOBHO-MATOMEeHHbI-
MU MUKPOOPraHusmamm Unm B BUAe TSHKENbIX Un
3aTSHKHbIX MHEKLMI, BbI3BaHHbIX BUpycamu. WH-
dekumoHHble ocnoxHeHuss TKW ogmMHakoBo Hesa-
BMCUMbI OT KOHKPETHOIO reHeTU4eckoro gedekra n
OTpakatoT HECMIOCOOHOCTL T-KIMETOK, a B HEKOTOPbIX
cnyyasx, NK-kneTtok KOHTponuMpoBaTb, U B KOHEeY-
HOM UTOre YHUUTOXaTb BHYTPUKIETOUYHbIE BUPYChI B
numaTnyeckux u Apyrux TkaHax. JeduuuT maccbl
Tena — xapaktepHoe nposieneHve y 6onbliMHCTBA
NauMeHTOB U OObIYHO BbI3BAH XPOHUYECKUM ra-
CTPO3HTEPUTOM, BbI3BaHHbLIM TakMMK naTtoreHamu,
Kak poTaBupyC, afleHOBUPYC, BHTEPOBUPYCbI UMK
HopoBupyc. Y nauneHtoB ¢ TK[ Takke nosbilleH
PUCK OCIOXXHEHWU Nocne NPUMEHEHUs XMUBbIX Bak-
LWH, TaKMX Kak OUCCEMUHUPOBaHHAsA MHAEKLnS no-
cne BBedeHus BakuuHbl KanbmeTa-I'epeHa (BLPK)
UNU XpoHMYeckasl anapesi U3-3a NepcucTUpyoLLEein
pPOTaBUPYCHOM WH(EKLMM, BbI3BAHHON BaKLUHOW.
K rpmbkoBbIM MHEKUNSIM, KOTOPbIE YKa3biBalOT Ha
Tsbkenbin aepuunt T-kneTouHoro ummyHmnteta CD4,
OTHOCATCS CTOMKUA U TSDKEMbIN KOXHO-CMU3UCTBIN
KaHAMO03 M NMHEBMOHUS, Bbi3BaHHas Pneumocystis
jirovecii (PJP). MNHeBMoUMCTHas nHdpekuusa Bcerga
OOIDKHa CryXnTb NOBOAOM AN TWaTenbHOro nouc-
ka TKWO wnu gpyroro nepBvYHOro MmMmyHogedu-
uuTa, cBsidaHHoro ¢ T-knetkamu CD4. O6was pac-
npocTpaHeHHocTb Bcex TunoB TKW[I coctasnfaer
npmbnuantensHo 1 Ha 75 000 poxaeHun [9].

Y naumeHTa (N2 2) ¢ o4eHb paHHUM Havanom 3a-
b6oneBaHus Obina BhisiBrieHa MyTauusi reHa CTLA-4
(c.151C>T (p.Arg 51%)), 4To onpeaengeT UMMYHHYIO
Oncperynsaumio ¢ ayToMMMyHUTETOM; UMMYHOAEeU-
UuTOM M NuMmdonponudepaunen, KoTopas aBnsaeT-
CH ayTOCOMHO-AOMWHAHTHbIM. CIOXHbIM UMMYHHbIM
pPacCTPONCTBOM C KpanHe M3MEHYMBOWN KapTUHON U
KNUHUYECKUMU NPOSBIEHUAMUN. XapaKTepHble npu-
3HaKM BKIIKOYAT  peunanBupylolie UHGEKLMH,
4YacTo CBsi3aHHbIE ‘€. rMnNoramMmarnobynMHemMunen,
ayTOMMMYHHbIE' NPU3HaKN, Taknme Kak ayTOUMMYH-
Hble UUTOMEHUU, N aHOMAarbHYH NUMAOLUTAPHYHO
NHUNbTPaUKUIO HENMMMMOUAHbLIX OPraHoB, BKMOYas
nerkue, Mosr Y Xenyao4YHO-KULLEYHbIA TPakT, YTo
NPUBOAUT K SHTEponaTuu.

MoHoreHHoe 3aboneBaHvWe B BUAE HapyLUeHWs
BCaCbIBaHMWS rMoKo3bl-ranaktosbl (E74.3) 6bino au-
arHoctupoBaHo y 3 naumeHToB (Ne 6, Ne 8, Ne 9)
YKEHCKOro nona. Y aTux naumeHToB (cubcbl) oOHapy-
XXeHa paHee He onMcaHHasi FOMO3UroTHas MyTauus
B 13 uHTpoHe reHa SLC5A1 (chr22:32500770CA>C,
rs764819816), npuBogsillas K HapyLleHWo Ka-
HOHMYeCKoro cawTta cnnancuHra (c.1666-2delA,
NM_000343.3). 'omMO3UroTHble MyTauuu B reHe
SLC5A1, B TOM uucne npuBOAsLINE K HapyLlue-
HUIO CUHTE3a MoSIHopa3mMepHoro Oerka, onucaHbl
y NaumMeHTOB C [JIOKO30-ranakTo3Hon mansabcop-
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6umnenn (OMIM: 606824). YactoTta myTaumm B KOH-
TponbHon Bbibopke EXAC coctaBnsetr 0,0017%.
[Mockonbky MyTauusi HapyllaeT CUHTE3 MOorHopas-
MepHoro 6enka, ee criefyeT pacueHuBaTb Kak Be-
posiTHO natoreHHyto. F'en SLC5A1 koampyeT cuHTe3
KoTpaHcnopTepa Hatpus/rrtokosbl (SGLT1). 3T1oT
6enok coaepXnTcst B OCHOBHOM B anuUTEnMarnbHbIX
KneTkax KULIEYHUKa W 3NUTENUU NPOKCUMAIbHbIX
KaHanbLeB NoYek 1 TpaHCNopTMpyeT rNioKo3y U ra-
NakTo3y BHYTPb Knetku. NMpu aTom HaTpuin u{Boaa
NnepeHoCcATCs Yepes KNeTodHy MemMbpaHy BMecTe
¢ caxapamun. Manbabcopbuus rnoko3bl/ranakTosbl
— 3TO COCTOSIHUE, NMPWU KOTOPOM OPraHU3M He MOXET
ycBauBaTb rMOKO3Y U ranakTosy, YTo B NEPBYIO OYe-
pedb NPUMBOAWT K Tsxernon avapee. pu kopmne-
HUW TPyOHbIM MOJIOKOM WIN.-O0bIYHBIMK AETCKAMM
cMecsiMu 3abonesaHve MaHugecTupyeT € NepBbiX
OHEN XU3HU TSHKenown Avapen, Kotopas npuBoAUT K
notepe Beca U 06e3BOXMBaAHUID, MOXET Takke Ha-
onogaTtbesa nerkas riko3ypus. Belno obHapyxeHo
6onee 60 mytaumi B reHe SLC5A1, BbI3biBatOLLMX
HeafekBaTHOE MOrfoLLEHME TMOKO3bl ranakTo3oM.
Caxapa He MNOMHOCTbI MNOFMOWAITCS KreTkamu
SMUTENUS KULLIEYHUKA W HaKannMBaloTCs B KULLEY-
Huke. Kpome Toro, BOAa, kotopas 0bbl4HO NepeHo-
CUTCS_BMECTE. C caxapamu, OCTaeTCs B KMLLEYHOM
TpakTe, MTO NPMBOAUT K AervapaTaumm TKaHeun
Tena u Tskenon amnapee. B noukax 6enok SGLT1
He MOXeT punbTpoBaTh [MOKO3Y; OAHAKO Apyrue
©enkn B npokcuMarnbHbIX Tpyboukax, Bknovas be-
nok SGLT2, cnocobHbl nornowatb AOCTaTOYHOE
KOMMYECTBO MIOKO3bl B KPOBOTOK, Tak YTO Hannuyne
FJIIOKO3bl B MOYe (rIHoKO3ypusl) yMepeHHoe.

Bbi600bI

XKenynoyHo-kuweYHble NposiBNEHUs, SBNSACH
BTOPbIM MO PacrnpoOCTPaHEHHOCTU OCIIOXHEHNEM
BOWC (nocne 6onesHewn nerkux), Habnogatotcsa y
5-50% nauneHToB ¢ pasHbimu Tunamu BOANC. BONC
MOXeT nepBoHayanbHO NPUCYTCTBOBAaTb Y NaumneH-
ToB ¢ B3K 1 npossnatbesa nopaxeHnem XXKT B Buge
ANUTEnNbLHON gnapeu, AedUUMTOM Macchl Tena unm
B3K, koTopble YacTo He oTBeYaloT TPagULMOHHBIM
MeTodam neyeHus. B HacTosiwee Bpemsa cumTaeTt-
cs, yto B3K — nonureHHoe 3abonesaHne ¢ Habo-
POM CIOXHbIX rEHETUYECKNX NPU3HaKoB. [MauneHTbl
C 04YeHb paHHUM Hadvanom B3K moryT 6bITb HOCUTe-
NSIMM LLIMPOKOTO CreKTpa reHeTudecknx abeppauui.
Haunbonee 3HauMMbIN KIMHUYECKUIA NPU3HAK MOHO-
reHHon B3K — paHHui Bo3pacT Havana 3abonesa-
Hua. o 15-20% peten ¢ maHudpectaumen B3K go
6 neT MMelT MOHOreHHbln gedekt. MoHoreHHble
aedekTbl, eHoTunuueckn nposiengawowmecs B3K,
BkrtodatoT BAWNC, HapyweHus obmeHa BellecTB
n TpebyT Tepanuu, OoTnnYHon oT Tepanun B3K.
CrepTas KnvHMYeckas KapTuMHa 3aTpygHseT ava-
FHOCTUKY MOHOreHHbIX 3abonesaHui, 4YTo yxyalwaeT
nporHo3 3abonesaHus.
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Mpu B3K, Hapsay ¢ nabopaTopHbIMU U UHCTPY-
MEHTanbHbIMX UCCNeagoBaHMsMN, LenecoodbpasHo
NpOBOAUTb  MOJEKYMNSIPHO-TEHETUYECKUA  aHanus
ueneBbix reHoB. MMmyHHas cuctema XKKT nocto-
SIHHO NMoABepraeTcs BO3AENCTBUIO PasHbIX BHELLHUX
aHTUreHoB, BKIOYAs aHTUreHbl GakTepuii, BUPYCOB
N NapasnToB, a Takke YyXXepoaHbIX NuLeBbIX ben-
koB [5]. BanaHc Mexay MMMYHHbIMU peakumsaMn Ha
Yy>KepoaHble MUKPOOPraHU3mbl U TONEPaHTHOCTbIO
K HenaTtoreHHbIM aHTUreHam — Heobxoaumbin Ans
nmmyHHoro romeoctasa B XKKT npovecc, KoTopbliii
0ObIYHO CMOCOOCTBYET Pa3BUTUIO TONEPAHTHOCTMW.
MmmyHHas cuctema XKKT B OCHOBHOM perynupyeTcs
T-numdountTamu, B YacTHOCTK Treg, KOTOpbIE OTBET-
CTBEHHbI 3a KMETOYHbIA UMMYHUTET U MHULUNPOBA-
HMe aHTUreHa-cneunUIecknx MMMYHHbIX peakuuii.
OanH 13 apekTUBHLIX METOAOB AMArHOCTUKN MO-
HoreHHblx B3K (BOWC wn gp.) — cekBeHupoBaHue
HOBOro nokoneHus. llocne npoBeaeHWUs Moreky-
NAPHO-TEHETUYECKOro TecTupoBaHus auarHo3 B3K

OpueuHarneHble uccredosaHusi

octarncsa 6e3 nsmeHeHns y 76% nauueHTtos, y 24%
KMYHUYECKNIA AnarHo3 Bbin n3MeHeH Ha MOHOreHHoe
B3K-nogobHoe 3aboneBaHve, nNpeMmMyLLeCcTBEHHO
npn MaHudectauum B3K B paHHeM geTtckom BO3-
pacte. KonuT — OTHOCUTENBHO Hecneundu4eckun
deHoTUN, KOTOpbIA MOXEeT ObiTb pesdynbTaTtom u3-
MEHEHWIN B pasHbIX reHax. [eHbl, nopaxatowme Kak
afanTuBHYHO, TaK Y BPOXKOEHHYIO UMMYHHYIO CUCTe-
My, a Takke anuTenuarnbHylo yHKUMIO, MOTYT Mpu-
BECTW K BOCMNANEHWIO KULLIEYHMKA.

Ho 15-20% peten c manundgectaumen B3K po
6 neT umelT MOHOreHHbIn aedekt. MoHOoreHHble
aedekTbl, deHoTunnyeckn nposienswmecs B3K,
BkntovaoT BOWC, HapylweHnss obMeHa BeLlecTB U
TpebytoT Tepanun, oTnmdHon oT Tepanun B3K:

Mpn B3K MonekynapHoO-reHeTu4Yeckuin aHanus
LeneBbiX reHOB MO3BOMSeT AMarHOCTMpoBaTb 1 J0-
Ka3aTb BpPOXAeHHble AedeKTbl UMMYHHON CUCTEMbI
y NauueHTOB C OYeHb PaHHUM Ha4YarioM NopaxeHus
KKT.
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Over the last two decades, there have been major
advances in imaging, endoscopy, and laparoscopy in the field
of Gastrointestinal (Gl) surgery. Gl surgery is the newest sub-
specialty branch of general surgery, where enhanced expertise
and high-volume centres have made a difference in the outcomes
of complex operations. Surgeons can now do difficult procedures
with low morbidity and mortality rates, and greatly improved
overall results.

This volume provides detailed and up-to-date information
on diseases of the appendix, colon, and rectum. It covers the
anatomy, surgical and non-surgical approaches to different
conditions, dedicated chapters on rectal and colon cancer, plus
current and future surgical techniques.

Written and edited by experts in the field, this book will be a
valuable resource for specialist surgeons and trainees, general
surgeons, researchers, and medical students.
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