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Case report of tufting-enteropathy: course of the disease, complexity of morphological diagnosis
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Tufting enteropathy (TE) is a rare autosomal recessive disease characterized by diarrhea starting in the neo-
natal period. This disease was first described in 1994 by Reifen R.M. et al. The disease is caused by muta-
tions in the cell adhesion molecule EpCAM. TE is characterized by alterations in the intestinal epithelium:
surface enterocytes are primarily affected, and they form tufts. At the ultrastructural level, this disease is
characterized by an increase in the length and number of desmosomes.

This paper presents a clinical case of TE in a 3-month-old boy who was diagnosed based on clinical and
morphological, electron microscopy findings. Diarrheal syndrome developed in the patient from the second
day of life and persisted regardless of enteral nutrition and led to severe exsicosis.
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Tadrunr-sureponarus (T3) — penkoe ayTocoMHO-pe-  OoseBaeMOCTb B cTpaHax 3amagHoil EBponbl, o pacuer-
LIECCUBHOE 3a00JIeBaHUE, XapaKTepu3ylolleecs Auapeei, HbIM JaHHBIM, cocTaBiseT okoio 1:50 000—100 000 >xuBo-
HaYMHAIOIeHCs B HeoHaTanbHOM nepuoze [1-3]. Buepeeie  poxxaeHHsix [1, 3, 5-7]. Dtuonorudeckum (axTopom
ommcanu 6one3nb R.M. Reifen et al. B 1994 rony [4]. 3a-  3a0o0ieBaHUSI CUMTAIOTCS Pa3IMYHBIC MYTallMH B TCHE
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MoJIeKyIbl kietouHoi aare3un EpCAM [1-3, 58], 60:1b-
IIMHCTBO U3 KOTOPBIX CTAHOBUTCS IIPUYUHOM OTCYTCTBHUSA
TpancMeMOpanHoro nomena EpCAM u Bener k Hapye-
HUIO MEXKIIETOUHOTO B3auMoieicTBUS. OCHOBHBIMH KJIH-
HUYECKUMHU NPOsABIEHUSAMU TD SABISAIOTCA CEKpeTopHas
Juapesi, Ha4MHaoLasCs B IEPBbIe THU U HEJIeNN KU3HHU,
HapyleHue BcachiBaroliel (yHkuuu kumeunuka [1, 3, 57.
[uapes BeeT K SKCUKO3Y U HAPYLIEHUIO BOIHO-3IEKTPO-
JUTHOTO OajnaHca, YTO MOXKET CIIYKUTh IPUYHHON CMepTH
HOBOPOXKIEHHBIX, cTpaaatommx TI [1, 5, 8].

[Tpu rucTonoruyeckom ucciepoBanuu TO nposBiseT-
Csl UBMEHEHUEM DIIUTENNS TOHKOW U TOJCTOM KHILKH, T
B IIEPBYIO OUEPEIb MOPAXKAIOTCS OBEPXHOCTHBIE SHTEPO-
LUTHI ¢ MaplUaJbHONW UM TOTANbHOM arpodueld MUKpO-
BOpcuHOK [1-3, 6, 7]. Jle30opraHn30BaHHbIE YIHTEPOLIUTHI
(hopMUPYIOT «IYUKH», IPEACTaBIEHHbIE MPUIICKAILIUMHU
JIpYT K APYTY KJIETKaMU ¢ OKPYIJION anuKajJbHON MOBEpX-
HOCTBIO, YTO MpHUAaeT UM BUJ Karu [1-3, 6, 7]. B yactu
cly4yaeB MMEIOT MECTO aHOMaJuHu 0a3ajabHOIl MeMOpa-
HBI [3, 5], runepruiazus u BeTBieHue kpunt [1, 5, 8]. He-
KOTOpBIE aBTOPBI OTMEYAIOT HAIUYKE KJIETOK BOCIAICHUs
B COOCTBEHHOI MBIILIEYHON IJIACTUHKE CIU3UCTON 000-
JIOYKH 0e3 pacnpocTpaHeHHs Ha snuTenui 2, 5, 8].

[Tpu TD oOHapyKUBAIOTCS CTPYKTYPHBIE U KOJIHYECT-
BEHHbIE U3MEHEHUS IECMOCOM JYHTEPOLIUTOB. XapakTep-
HBIM J17151 3a00JIeBaHUS SIBIIETCS YBEJIIMUCHUE JTUHBI JeC-
MocoM 110 0,7 MKM B cpaBHeHUH ¢ HOpMoi (0,2—0,3 MkMm).
Yucno AecMOCOM B allMKaJIbHOM 4acTH COCEIHUX dHTe-
POLIMTOB YBEJINYEHO 10 4—8 B CpaBHEHHUHU C 0Opa3uamu
HOopMaJbHOM kuwku (1-2 gecmocomsl) [3, 5]. Onpene-
JIsieMble TIPU TUCTOJIOTHYECKOM UCCIIEIOBAHUM «ITYUKH

SHTEPOLUTOB YJABTPACTPYKTYPHO MpPEICTaBIEHbI COEIH-
HEHHBIMU KJIETKaMH C aTUITUYHBIMU OKPYTJIBIMH KOHTY-
paMu KJIETOYHOH MeMOpaHbl, Ha KOTOPOH OMpeAesstoTCs
pelKkre MUKPOBOPCUHKH. IMEIOTCS M MEHee XapaKTepHbIe
YepThl, TAKUE KaK YMEHBIIEHNE BHICOTHl MUKPOBOPCHUHOK,
MOSIBJICHUE B LUTOIIA3ME YHTEPOIIMTOB MUKPOBHJLIE3HBIX
BKJIIOUeHUi [8].

Huarnoctuka TO TpebyeT UCKIIOUEHHU LIEJIOro psaaa
0oJe3Heil KUIIeYHHUKa, B TOM YKcie 3a001eBaHnil HH(peK-
IIMOHHOTO XapaKTepa, BPOXKICHHBIX (hepMEHTOIATHI, ayTO-
UMMYHHOI 3HTeponaTiu (AD) 1 60JIe3HH MUKPOBUILIE3-
HbIX BKItoueHud (BMB) (Tabm. 1).

Bonbuiue ci10xHOCTH BbI3bIBaeT audepeHnuanbHas
nuarnoctuka Mexay T, BMB u AD, mocKoIIbKY TaHHbBIE
3a00JIeBaHUA MOTYT UMETh CXOJIHbIE MOP(HOIIOTUYECKHE
MPOSBIIEHUS U YaCTO TPEOYIOT MEKTPOHHON MUKPOCKOITHH.
IIpn ee npoBenennun BMB xapakrepusyercs HaIM4IneM
B DHTEPOLUTAX CIeUU(PUIECKUX BKIIOYEHUN, UMEIOLIUX
OKpyDIyio opMmy, ¢ OONBIIUM KOJIUYECTBOM MPSIMBIX
MUKPOBOPCHHOK. [Ipy 3TOM 4MCIIO U JJIMHA 1€CMOCOM
COOTBETCTBYIOT HOpPME.

IIpuBoaum HabIrOAeHKE NAleHTa ¢ T3, AMarHoCTHKa
KOTOpOH MoTpedoBaja KOMIUIEKCHOTO MOIX0Ja C MpUMe-
HEHHEM DJIEKTPOHHON MUKPOCKOIHUH.

[Tanment A., Bo3pact — 3 Mecsua, poAUIICs TOHOILEH-
HbIM, Macca 3410 rpamMoB. Co BTOPBIX CYTOK JKU3HH Y
peOeHka nosiBUIach BhIpakeHHas 1uapes ¢ IoTepeii B Bece
K yeTBepThIM cyTkaMm 400 rpammoB. C TpeTbUX CYTOK OT-
Mevalcs MeTaboIMuecKuit arua03. JnapeiHslii CHHAPOM
COXpaHsJICS HE3aBUCUMO OT SHTepasibHOro nuTanus. [loc-
Jie Ka)KJOM MOMBITKY BBEACHUS JeueOHON SHTepaIbHOM

Tabauya 1 | Table 1

JuddepennnaibHas JMATHOCTHKA YHTEPONATHII HOBOPOKAEHHBIX M0 MOP(OIOrHYeCKUM KPUTEPHUSIM |
Differential diagnosis of neonatal enteropathy according to morphological criteria

3a6oeBaHue | CBeToBasi MHKPOCKONHS |
Disease Light microscopy

TadTunr- «ITy4Km» TOBEPXHOCTHBIX SHTEPOLIUTOB |

SHTEpOmarHs | Tufts of surface enterocytes

Tufting enteropathy ~ KamieBuanas ¢popma SHTEPOIUTOB |
Teardrop-shaped enterocytes
AM | VA
Paciuupenne 1 aHOMaJIbHOE BETBICHUE KPUIIT |
Expansion and anomalous branching of crypts
VYTonmenue 06a3anbHON MEMOpaHHI |
Thickening of the basement membrane
OBUHCTICO | NIILPM
OBOJI | NIEL

Bonesns AM | VA

MHKPOBHUJLIE3HBIX Tunepruiasys WM TUIIOIUIA3KS KPHUIIT |

BKJIFOYCHHH | Crypt hyperplasia or hypoplasia

Microvillus Inclusion Bakyonu B anmuKaabHON YaCTH KIICTKH |

Disease Vacuoles in the apical part of the cell

PAS-1103uTHBHEIC BKIIIOUCHHS B allMKAIbHOM

yacTH KIeTok | PAS-positive inclusions
in the apical part of cells

OBUCIICO | NIILPM

OBDJI | NIEL
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JlonoIHNTEeIbHbIE METO/IBI HCCIe10BAHUS |
Additional methods

AHOMaNpHOE OCaXCHNE JIAMUHHHA U TeapuHCybdara |
Abnormal precipitation of laminin and heparin sulfate
VBennuenne necmontenHa | Increased of desmoglein
AHOMaNBHOE paclpeneIeHre naTerpuna a2bl |
Anomalous a2bl integrin distribution

Camxenue sxcnpeccnu EpCAM |

Reduced EpCAM expression

YBennyeHue AJIUHBI U YHUCia JECMOCOM |

The increase in the length and number of desmosomes
MoryT GbITE 0GHAPYKEHBI MEKPOBHILIC3HBIC
Bkirouenus | Microvillus inclusions may be detected

CD10-103uTHBHEIE BKIIOUCHHUS B alTHKAJIBHOM YacTH
xietok | CD10-positive inclusions in the apical part

of cells

MukpoBHILIE3HbIE BKIIOUEHHS B alTUKAIbHON YacTH
KJIETKH, BHICTJIAHHBIC HOPMaIbHBIMA MUKPOBOPCHHKAMH |
Microvillus inclusions in the apical part of the cell lined
with normal microvilli
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Tabauya 1. Oxonuanue | End of Table 1

Jlono/IHNTEeIbHbIE METOAbI HCCIIEI0BAHNS |
Additional methods

OTCYTCTBYIOT SHTEPOIH/IOKPHHHEIE KIIETKH,
skcnpeccupyromre Chromogranin A |

No enteroendocrine cells expressing Chromogranin A
Hopwmanbasie MukpoBopcuHKkr | Normal microvilli

ITo3UTHBHBIN TECT HAa IUPKYIUPYIOLINE aHTHTENA

K sHTeponuTaM | Positive test for circulating antibodies
to enterocytes

IMo3uTHBHAS peaKkuus HIMMYHO(ITyOPECIEeHIIMN

C aHTHTEIaMHU K SHTEPOLUTAM |

Positive immunofluorescence reaction with anti-
enterocyte antibodies

CHMXEHHUE CBIBOPOTOYHOTO IgA nmpH HOpMaIbHOM HIIN
MOBBILICHHOM YPOBHE HMMYHOIIOOYIMHOB CBIBOPOTKA

| Decreased serum IgA with normal or elevated serum
immunoglobulins

B cim3ucToii 000109Ke OTCYTCTBYIOT IIa3MaTHYECKIE
kJeTkH, cekperupyroume IgA | There are no IgA secreting
plasma cells in the mucosa

Hammane mytamuu B renax DKCI, ACD, CTC1, NHP2,

NOPI0, PARN, RTELI, TERC, TERT, TINF2, WRAPS53 |
Mutations in DKC1, ACD, CTCI, NHP2, NOP10, PARN,

3a6oJeBanue | CBeTOBast MUKpOCKOMHA |
Disease Light microscopy
OHTeposHIoKpuHHAs HopMmaibHas ci3ucTast 000I04Ka |
arasus | Normal mucosa
Enteroendocrine cell AM | VA
dysgenesis (Enteric ~ OBUCIICO | NIILPM
anendocrinosis) OBOJI | NIEL
AyTOouMMYyHHAas AM |[VA
SHTEpPONATH | I'mmeprnasus xpunt | Crypt hyperplasia
Autoimmune BUCIICO | IILPM
enteropathy BocnanurensHoe pa3pylieHHe SMUTEN s KPUIT
KUIICYHUKA C HATMYHEM (QUTYp armonTo30B |
Inflammatory destruction of the intestinal crypt
epithelium with apoptotic figures
BOJI | IEL
MoryT nIpucyTCTBOBATh MPU3HAKH ay TOUMMYHHOTO
racTpuTa M KouTa | Autoimmune gastritis
and colitis features may be present
IMoTepst BHTEPOIHAOKPUHHBIX KIETOK
n knerok ITanera | Loss of enteroendocrine cells
and Paneth cells
CeneKTUBHBIN AM | VA
nedummr IgA | Tunepmnasus kpunt | Crypt hyperplasia
Selective BUCIICO | ILPM
immunoglobulin A BOJI | IEL
deficiency
BpoxIeHHBIiT OuaroBo KpPHIITHI OTCYTCTBYIOT |
JIUCKAPHO3 | Focal crypts are absent
Dyskariosis VYBenuueHune arnonTos3a B KJIETKaX SMHTEIH |
congenital Increased apoptosis in the epithelial cells

OTCyTCTBHE ITa3MaTHYECKHX KIIETOK |
No plasma cells

AM | VA

BOJI | IEL

Atpodus xene3 | Gland atrophy

RTELI, TERC, TERT, TINF2, WRAPS53 genes

AM — arpodust muxpoBopcraok, OBHCIICO — orcyTcTByeT BocnanuTeIbHas HHGMIBTpaIus COOCTBEHHOH IUIACTUHKU CIIM3UCTOM
o6omouxn, OBOJI — orcyTcTBYIOT BHyTpHanuTenuanbabie muMdonntsl, BUCIICO — BocnanuTensHast HHOMIBTPAIKS COOCTBEHHOM
TUTAaCTHHKHU CIM3HCTON 000mouku, BOJI — BHyTpHAnHTEIHATBHBIE THM(OIUTHI

VA — Villous atrophy, NIILPM — no inflammatory infiltration of the lamina propria of the mucosa, NIEL — no intraepithelial lymphocytes,
IILPM - inflammatory infiltration of the lamina propria of the mucosa, IEL — intraepithelial lymphocytes

CMECH COCTOsIHUE peOCeHKa yXYIIIaJIOCh: MOSBIISIACH TUa-
pes (B cpeHeM BOCEMb pa3 B CYTKH, CTYJ NEPUOJUUECKU
CoZIeprKall MHOTO BOJIbI), HApacTaj 3KCHUKO3, MOSBIISIICS Me-
TabOIMYECKUH U103, 3a0CTPSUTUCH YepThl Juua. Jlrobas
MOTIBITKA SHTEPAJIbHON peruaparaliy NpuBOAUIA K yCH-
nenuto auaper. OTCYTCTBUE TePaneBTHIECKOro Y deKra
OT MPOBOAKUMOTO JIEUeHUs ajl0 OCHOBaHHE 3a003PUTh
B KJIMHUKE HACJeICTBEHHBIN (hakTop 3aboneBanus. s
YTOYHEHHUSI MOP(POIOrHUECKUX U3MEHEHUH ObLI BBIIOIHEH
3a00p (hparmMeHTa TOHKOM KHUIIKH HE TOJIBKO 111 PyTUHHOTO
THCTOJIOTMUECKOTO UCCIIEAOBAHMS, HO U JUIs SIEKTPOHHOM
MUKPOCKOIIUU KaK METO/a OLIEHKH BO3MOXKHBIX YJIBTpPa-
CTPYKTYPHBIX MOBPEXIEHH, KOTOPbIE MOTYT HE OIpee-
JUTbCA NIPU APYTUX METONAX.
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B nmpenaparax TOHKON KHUIIIKH, OKpPAIIEHHBIX FeMaro-
KCHJIMHOM M 303WHOM, UMEIOTCS XapaKTEepHBIEC «ITYUKN»,
MIPECTaBJICHHBIE TPYNIION MOBEPXHOCTHBIX SHTEPOLIH-
TOB C OKPYIJIOM anMKaJbHOHN 4acThbio KJIeTKH (puc. 1 A
u 1 B), napuuansHas arpodus MUKpOBOpPCHHOK. bazaib-
Hasg MeMOpaHa MOBEPXHOCTHOTO 3MUTENHs YTONIIEHA,
IIpU TPUXPOMHON OKpacke 1o MaccoHy yToiiieHHas Oa-
3anpHas MeMOpaHa OKpalleHa TOMOI'€HHO B royry0oii 1iBeT
(puc. 1 C).

[Ipu npoBeneHN NPOCBEYNBAOLIEN JIIEKTPOHHON MUK-
POCKOIMH YHCIIO MEKKJIETOUHBIX IECMOCOM COCTaBIISIET
OT Tpex [0 IIECTH B alMKaIbHON YaCTH COCEIHUX KIle-
TOK, IMEIOTCS aHOMAJIMH IECMOCOM B BHJI€ MHBAarMHATOB
B CTOPOHY LMTOIJIa3MbI OTHOM U3 KJIETOK. [[nrHa necMo-
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Puc. 1. Mopdonorunyeckrne 0COOEHHOCTH SMHUTEIHS TOHKOH KUK npu TD.
A — «IyYKn» TIOBEPXHOCTHBIX SHTEPOIMTOB, Oa3anbHas MeMOpaHa IIOBEPXHOCTHBIX SHTEPOIUTOB YTONIIEeHa, B — «1y4ox»
TMOBEPXHOCTHBIX SHTEPOLIUTOB, Oa3aibHass MEMOpaHa TIOBEPXHOCTHBIX YHTEPOIUTOB yTouieHa, C — 6a3aibpHas MeMOpaHa
MMOBEPXHOCTHBIX SHTEPOLUTOB YTOJIIEHA, PABHOMEPHO IOly0OTo [BETA, ITYYKI» IOBEPXHOCTHBIX SHTEPOILIUTOB.
A — oKpacka reMaTOKCHIIMHOM U 303MHOM, X630, B — moryToHKHE cpe3bl, OKpacKka TOMYHIHHOBBIM CHHEM, X630,

C — TpuxpoMHas okpacka mo Maccony, X630

Fig. 1. Morphological features of the small intestine epithelium in TE.

A — tufts of surface enterocytes, the basement membrane of the surface enterocytes is thickened, B — tuft of surface enterocytes,
the basement membrane is thickened, C — the basement membrane of the surface enterocytes is thickened, uniformly blue
in color, the tufts of surface enterocytes. A — H&E stain, X630, B — semifine sections, toluidine blue stain, x630,

C — trichrome Masson stain, X630

coM BapbupyeT B nuanazone ot 0,029 mxm 10 0,702 MM
(puc. 2 A). Ha anukanbHOM NOBEPXHOCTH LIUTOJIEMMBI 1O-
BEPXHOCTHBIX JHTEPOLUTOB OOHAPYKHBAIOTCS KOPOTKHE
nedopMupoBaHHBIE MEKPOBOPCHHKH (puc. 2 B). Habmrona-

€TCst 0OJIBIIIOE KOJTMYECTBO MOBEPXHOCTHBIX SHTEPOIIMTOB,
JIUIIEHHBIX MUKPOBOPCHHOK; €MHUYHBIC KJICTKH UMEIOT
OKpyDIIyI0 hopMy. B yacTH KIIETOK ONpenessiFoTest MUKPO-
BuIIIe3HbIe BKIoueHus (puc. 2 C).

68 KIIMHWYECKAS V1 SKCITEPMMEHTAJIBHAS MOP®OJIOTU / CLINICAL AND EXPERIMENTAL MORPHOLOGY  Tom 9 Ne4 2020



KIMHWYECKME HABTIOOJEHA

Puc. 2. YnprpacTpyKTypHBbIE OCOOCHHOCTH DITUTEIIUS TOHKOM KUIIKH rpu TD.
A — 4HCIIO ¥ JUTHHA IECMOCOM YBEJIMYCHBI, HIMEETCSl aHOMaJIbHAs IeCMOCOMa, aTpod st MUKPOBOPCHHOK,
B — MHKPOBOPCHHKH SHTEPOLIMTOB KOPOTKHUE U 1e)OPMHUPOBaHHbIE, B IUTOIIa3Me ONMpPEIEIeTCs OONBIIOe KOIHIECTBO
Bakyoseii, C — B IUTOIIA3Me SHTEPOLUTOB ONPENEIAIOTCS MUKPOBHILIC3HBIE BKIIFOYCHHUSI, MHOTO BaKyOJICH.
DIIeKPOHHOMHKPOCKOIIMYECKUE CHUMKH; KOHTPACTUPOBAHKUE YPAHMII AlleTaTOM U LIUTPATOM CBHHIIA;
Zeiss, Libra 120. A — x8000, B — x1985, C — x6300
Fig. 2. Ultrastructural features of the small intestine epithelium in TE.
A — increased number and length of desmosomes, there is an abnormal desmosome present, atrophy of microvilli,
B — enterocyte microvilli are short and deformed; large number of vacuoles in the cytoplasm,
C — microvillous inclusions, large number of vacuoles in the enterocyte cytoplasm.
Electron microscopic images; contrast: uranyl acetate and plumbum citrate; Zeiss, Libra 120.
A —x8000, B—x1985, C —x6300
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3akmroueHne

TapTUHT-3HTEpOMaTHs MPEACTABISACT COO0U peaKoe
ayTOCOMHO-PEIIECCHBHOE 3a00JIeBaHUE, XapaKTePU3YIO-
nieecs quapeeit, MaHu(eCTUPYIOIee B HEOHATATBLHOM TIe-
puozne. [Ipu ycTaHOBIEHUH AMArHO3a HEOOXOAUMO MPOBO-
JUTh MU GEPEHITUATBHYIO TUATHOCTHKY C ISJIBIM PSIIOM
OoJe3Heid.

IIpu THCTONIOTHYECKOM UCCIIEA0BAaHUH B TIPE/ICTABIICH-
HOM cliyyae OOHApyKHBAIHCh «IYYKH» MOBEPXHOCTHBIX
SHTEPOIUTOB, AITUKAJIbHAS TOBEPXHOCTD KJICTOK ITyUKOBY
HuMena OKpyriyto Gopmy. DIEKTPOHHOMHUKPOCKOITHYECKOE
HCCIICIOBAHKE BBIABUJIO YBEIMUCHUE YHCIIA U ITTHHBI JeC-
MOCOM, a TaK)Ke X aHOMAaJIbHbIC BapHaHTHI. JlaHHbIC W3-
MEHEHHS SIBJIIOTCS XapaKTEPHBIMHU JUIsl TATHHI-3HTEPO-
MaTUH.

OnucaHHbIN Ciydyall JTEMOHCTPUPYET BO3ZMOKHOCTH
3JIEKTPOHHON MHUKPOCKONMHH TpH Au(phepeHIHaTbHO’
JIMArHOCTHUKH PEIKUX (HOpM 3HTEpOnaTuii y aereil.
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