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Cnyvaii uHBepcuu XpoMocoMmbl 4 u HecGanancupoBaHHoil mpaHcnoKauuu
Me Yy KOPOMKUM NNeyoM XpOMOCOMbI 4
U ANUHHLIM NAEYOM XPOMOCOMBI 18 Y AeBOYKU:
3BONIOUUA KNUHUYECKUX U 3Nekmpo3nuetanorpaduueckux npossneHu
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IIpedcmagaena ucmopus 6one3nu 0e6oUKU ¢ panee He ONUCAHHOU 8 MUPOBOIL Aumepamype XpoMOCOMHOU namoao2ueli: uHeepcueli Xxpomo-
combl 4 ¢ HecOaNaHCUPOBAHHOU MPAHCAOKAUUEL MeXNCOY KOPOMKUM NAEHOM XPOMOCOMbL 4 U OAUHHbIM naeuom Xpomocombl 18. Knunuueckas
Kapmuna cuHOpoMa nposigAsiemcst blpajiceHHOU 3a0epucKoli pocma u Habopa Maccyl meaa, 2UNONAA3Uel 3pUMenbHbIX HEPBOB, BbIPANCEHHBIM
OMCMABAHUEM 8 NCUXUMECKOM U 08ULAMENbHOM PA3GUMUL, SRUAENCUCH ¢ POKANbHbIMU eMUKAOHUMECKUMU NPUCIYNAMU NepeMeHHOU A0~
Kaausayuu c ebpunvHoli nposoxayueil. Ommeuaromes MHOJMCeCMeeH ble CIueMbl OU3IMOpUO2eHe3a, HO AHOMAAUI PA38UMUSL BHYMPEHHUX
opearos He Habnodaemcs. ComamuuecKuii cmamyc 0CA0JCHEH XPOHUUECKOU achupayueil ¥CUoKocmu, cCuHOpOMOM antos 6o cHe. 1o danHbim
MACHUMHO-PE30HAHCHOU MOMOoepaduu OUaeHOCMUPOBAHA azeHe3ust Mo30aucmozo meaa. O600ueHbl 0aHHble KAUHUYECK020 HaOa0eHus
nayueHmKU U OGHHble I1eKmposHyedatoepaguu 6 meverue HeCcKOAbKUX Aem. Xapakmep snuAencuu y nayueHmKu He coomeemcmeyem
cunopomy Boavgha—Xupuixopuna, umo doasxcro credosams uz Kkapuomuna, a cxooeH ¢ Inusencueli npu abeppayusx OAUHHO20 NAe4a Xpomo-
comol 18.

Karoueevte caosa: snunencus, necoanancuposannas uneepcus xpomocomut 4, xpomocoma 18, cunopom Borvgha—Xupuwixopra, snusenmu-
ueckas auyegharonamusi, 6udeodneKkmpos’xyepanroepagduueckKuii MOHUMOPUHE
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A CASE OF INVERSION OF CHROMOSOME 4 AND AN UNBALANCED TRANSLOCATION
BETWEEN THE SHORT ARM OF CHROMOSOME 4 AND LONG ARM OF CHROMOSOME 18 IN A GIRL:
EVOLUTION OF CLINICAL AND ELECTROENCEPHALOGRAPHIC MANIFESTATIONS
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We report a case of a girl with a chromosomal disorder that has never been described in the literature: inversion of chromosome 4 with an
unbalanced translocation between the short arm of chromosome 4 and long arm of chromosome 18. Clinical manifestations of this syndrome
included severe growth retardation, very slow weight gain, optic nerve hypoplasia, pronounced delay in mental and motor development, and
epilepsy with focal hemiclonic fever-related seizures of varying location. The patient has multiple stigmas of dysembryogenesis, but no abnor-
malities in the development of internal organs. The somatic status is complicated by chronic liquid aspiration and sleep apnea. Magnetic
resonance imaging has demonstrated agenesis of the corpus callosum. In this article, we have summarized the results of clinical observation
and electroencephalography findings obtained during several years. The type of epilepsy in this girl does not match Wolf— Hirschhorn syndrome
(which is determined by her karyotype), but is similar to epilepsy in patients with aberrations of the long arm of chromosome 18.

Key words: epilepsy, unbalanced inversion of chromosome 4, chromosome 18, Wolf— Hirschhorn syndrome, epileptic encephalopathy, video
electroencephalographic monitoring
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IIpencraBnsiem McTOpuio 0OJIE3HU AEBOYKU C paHee
HE ONKMCAHHOW B MUPOBOM JIUTEPATYPE XPOMOCOMHOM Ma-
TOJIOTHE: MTHBEpCUEI XPOMOCOMEI 4 ¢ HecOaaHCUPOBaH-
HOM TpaHCJIOKALUEN MEXIY KOPOTKUM ILIEYOM XPOMOCO-
MBI 4 ¥ IJTUMHHBIM TIJIEYOM XpOMOCOMBI 18.

Knunuyeckuii cnyyaii

Hayuenmxa E., 04.07.2015 e. p. luaenos: xpomocomuas
Namonocus: UHeepcuUst Xpomocomol 4, HecOANAHCUPOBAHHAS
MPAHCAOKAUUSA MeNCOY KOPOMKUM NACHOM XPOMOCOMbL 4
U OAUHHBIM nae4om xpomocomsl 18. MuoxcecmeenHble aro-
Mmanuu pazeumust. 3adeprucka GuauHecKo2o u NCUXOMOMop-
H020 paseumusi. AMoHUHeCKU-acmamu4eckuii CuHOpom.
Tenemuueckas snusencus ¢ (hoxkarbHbIMU MOMOPHBIMU, OU-
AAMePAAbHBIMU MOHUKO-KAOHUMECKUMU NPUCHYNamu, ¢pe-
OpUABHO-NPOBOUUPYEMBIMU NPUCIIYRAMIL.

Bnepevie podumenu obpamunuce 8 Hncmumym demckoii
Hegpoaoeuu u snusencuu um. Cesmumens JIyku, koeda de-
souke 0b110 10 mec, co caedyrowumu ncarobamu: 1) 3adepicka
pazeumus (20408y He depicum, He nepegopaxusaemcs,
U3 IMOYUOHANBHBIX PEAKUUT CHOPMUPOBAHBL MOABKO CAedHce-
HUe 3a nepedsulCeHUeM 83D0CA020 U KOMNACKC 0NCUBACHUS
npu Y3HABAHUU MAMbL); 2) pebeHOK He pacmem U na0Xo npu-
basasem 6 macce (6 10 mec eecum 3700 2, npubagnasiem
Ha 10—100 e 3a 1 mec); 3) npucmynsl 6 6ude nodepeusanus,
NOCUHEHUS U 00bIUKU C OCMAHOBKOU ObIXAHUSL.

Anamnes ycusnu: pederok om 4-ii 6epemenrocmu (1-1 —
MAAbHUK, 300p08; 2-1 — MANb4UK, 300p0o8; 3-1 — MeduKkameH-
mo3HbLil abopm), npomekana Ha goxe mokcuxkosa 6 1 mpu-
Mecmpe, Yepo3vl NPepbléanus 0epemMeHHOCmU, 3a0epPuCKU
BHYMPUYMPOOHO20 PA38UMUs NA00A HA 6CeM NPOMAICCHUU
oepemennocmu. Pooet 3-u, na 36—37-ii nedene bepemennocmu,
aKcmpernHoe Kecapeso ceuenue. [Ipu poxcdenuu macca mena
1400 e, pocm 40 cm, okpysxcrHocms 20108bl 27 cm, OKpydsc-
Hocmb epydu 24 cm. Ouernka no wikane Aneap — 3/6/6 6ain08.
IIpu poxcdenuu duaeHocmuposarvl MHOJCeCMEeHHble CIue-
Mbl OuzImbpuoeeresa (08ycmopoHHuil 6negpapodumos, Koao-
boma padyxcku, auyegvle oucmopuu, azeHesust Mo30AUCMO-
20 mena no 0aHuwiM HelipocoHoepaguu). Ilpednosaeanacs
B0BMONCHOCTD XPOMOCOMHO20 cuHOpoma. Pezyabmam kapuo-
munupogarus: 46XX, inv 4 (p16 q27) — uneepcus yuacmka
xpomocomot 4 (puc. 1). B césasu c napyuenuem dvixanus nocie
Ppodicoerus desouka 15 cym naxoduaacs Ha UCKYCCMEeHHOI
BeHMUAAUUU NeeKuX, 3amem 1 Mec 6 omdeneHuu peanumayuu
U UHMeHCUsHol mepanuu u 0o 3 mec JHcu3nu Ha 2-m smane
svixaxcusanusi. C 1-20 mecsaya JHcu3HU OmMMeHanuch nPUCmynb!
yuano3za — ouggeperyuanvHobLil OUaA2HO3 NPOBOOUNC MeHCOY
Hespono2UMecKUMU U KapOUanbHbIMU HapyueHusmu. B 2—3 mec
JACUBHU OMMEUAAUCH FNU300bl ANHOI, CONPOBONCOABUIUECS
ougpghysnvim yuanozom, do 5 paz é cymku. B cmauyuonape

npunumana gerobapbuman, dueokcut do 2,5 mec. uaeno-
CIMUPOBAH 8DPONCOCHHDLIL NOPOK cepoua (OMKPbImMoe 08aAbHOE
OKHO, OMKPbIMbILL AOPMANbHYIL NPOMOK) — K KOHUY [-20 200a
JCUBHU NOPOK KOMReHcUuposancs. Jlomoii evinucana é 3 mec
¢ maccoii meaa 2600 e. AumusnusenmuuecKue npenapamoi
He npurumana. Ommeuanucy 3a0epucka Qu3uuecKoeo, Mo-
MOpHO20 U ncuxu4eckoeo pazeumus (maoa. 1, 2), uacmote
uHmepkyppeumuuie ungexyuu. Ipucmyn antnos c ouggys-
HbIM Yuanosom noemopuics 6 9,5 mec. B amom yce éo3pacme
00HOKpamHuo HabA00anucs KAOHUYecKUue No0epeuBaHus Molull

Puc. 1. Ilayuenmxka E., penomun nocae poxcoerus

Fig. 1. Patient E., phenotype after birth

Taomana 1. Qusuueckoe pazsumue nayuenmxu E. (macca meaa
U pocm) 6 3a8UCUMOCIU OM 603pacma

Table 1. Physical development of patient E. (body weight and
height) at different age

Age Body weight, g

ITpu poxneHuun

At birth 1400 40

e 3700 51
year

2 4150 60
years

e 5200 69
years

plioad 5375 77
years

S zet 6400 85
years
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Tabmuua 2. Hesponoeuueckuii cmamyc nayuenmiu E. 6 dunamure
Table 2. Neurological status of patient E. in dynamics

Value

Parameter

At 10 months At 3 years 7 months

Macca Tena u poct (pu pox-

nmeann — 1400 1, 40 cm) 3800T, 57 cm 5200 T, 74 c™m
Body weight and height 3800 g, 57 cm 5200 g, 74 cm
(at birth: 1400 g, 40 cm)

OKpYyXHOCTb FOJIOBBI

(TIpy pokKIeHUU — 27 ¢M) 38 cm 38 cm
Head circumference (at birth: 38 cm 38 cm

27 cm)

3a npeaMeTaMu HE CICOUT, €CT U3 6yTBIJ'[0‘{KI/I,
OyJIb0apHBIX HAPYIIEHUI HET, MIPUBBIYHBIN HAKJIOH
TOJIOBBI K JIEBOMY TIIEUy
The girl does not follow objects visually, eats from a bottle;
there are no bulbar disorders, there is a usual tilt of the
head to the left shoulder

Bynb6apHBIX HapyIIEeHUI HET
No bulbar disorders

YepenHble HEPBBI
Cranial nerves

Juddy3Has MblliedHasi TAITOTOHYS, HA 3TOM (OoHe
TOHYC MOBBIIIAETCS MO TUITY AUMCTOHUYECKOM aTaKn
C TTIOBOPOTOM BJIeBO. CyXOXXUJIbHbIE pedeKChl
cuMmMeTpuaHbl. COXpaHEHBI OTAeIbHbBIE PethIeKCh
HOBOPOXIEHHBIX — CJ1a00 BbIpakeH aCUMMETPUY-
HBII TOHUYecKuii pediekc, pedeke badbkuHa.
[IpuBBIYHAs 032 B BUIE TOPCUM BIEBO
Diffuse muscular hypotonia; the tone increases according
to the type of dystonic attack with a left turn. Tendon
reflexes are symmetrical. Some primitive reflexes are still
present (weak asymmetric tonic reflex and Babkin reflex).
Usual position: torsion to the left

JuddysHas MbllieqHass TUITOTOHUSI.
CyXOXWIbHBIE PethIeKChl CUMMETPUIHBI.
IMpumuTrBHBIE pedIieKCh yracau
Diffuse muscular hypotonia. Tendon reflexes are
symmetrical. Primitive reflexes disappeared

JIBurarenpHas cepa
Motor activity

Kudockonnos. PeTpakiins KoaeHHBIX
CYCTaBOB
Kyphoscoliosis. Knee joint retraction

He orpanuyen
Not limited

OO0BeM IBIKEHUI B CycTaBax
Joint movement

ViepXuBaeT roJioBy.

He nepeBopaunBaercs. XBaT He chopMu-
poBaH. CchopMHupoBaHBI OOpaIicHHAS
YJIBIOKA, CITyXOBOE COCPEIOTOYCHUE.
OOpallleHHYIO peUb He [TOHUMAaET.
Bokanmmuzamuu (TyJaeHus 1 JeTeTa HeT)
The girl can hold her head up, but doesn’t roll
over and doesn’t grip objects.

Smile and auditory concentration are formed.
She doesn’t understand spoken language.
Vocalization (no cooing or babbling)

TonoBy He ynep:XuBaeT, B MOJOKEHUU Ha XKUBOTE
XOPOLIO ITOOHUMAET U YAEPKUBAET FOJIOBY,
He MepeBOPauYNBACTCS, UTPYIIKA HE OepeT.

Ha ocMoTp pearupyeT sSMOLIMOHAIBHO, peuyeBast
AKTUBHOCTH — BOKAJIM3ALISIMU

The girl doesn’t hold up her head; however, being placed
on her stomach, she can rise her head and hold it;

she doesn’t roll over and doesn’t take toys. The girl reacts
to the examination emotionally; speech activity:

vocalizations

Habiku
Skills

HabOnwpeHnus

memmmss KNUuHUYEeCKUE®
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KOHeuHocmell 0aumensHocmuro 0k040 10 muH, Kkomopuie Ky-
nuposanucy npu eeedeHuy maeHesuu. Jlasee 6 nAaaHo8oM no-
PpAOKe HasHa4veH KoHueyaekc 150 me/cym (npu macce mena
3800 &) — npucmynsl Kynupoeaucs.

Heepoaoeuneckuii cmamyc npedcmaesnen ¢ mabn. 2,
nposedeHo cpasHeHuUe noKkasameneil, NOAYYeHHbIX 8 603pacme
nepgoeo obpawenus (10 mec) u 6 ozpacme 4 eoda 7 mec.
s koppexuuu 3adepyucku paszgumus pebeHOK Hanpaeien
Ha peabusumayuro 8 eozpacme 1-20 eoda xcusHu (Ha3Ha4eHbl
maccadic, 1eeOHas Qu3KyIbmypa, 60UmMa-mepanust, 3aHImus

¢ n0eonedom). Kaxcoas nonsimxa Hawame peadbuisumauyuio
3a6epulanacsy ycuaeHuem acnupayioHHo20 CUHOpomMa U 6 pe-
3yabmame ACHUPAUUOHHOU OPOHXONHEBMOHUEH, NPU SMOM
HU 00uH Kypc peabusumauuu He oObi1 okoH4er. Ilosmomy 6 603-
pacme 2 1em co8MeCcmHO ¢ poOUMeasmy NPUHSIMO peuleHue
0Cmagumb AUULb WAOSULYIO PeadUAUMALUI0 8 OOMAUWHUX YCA0-
susix (mpoghuueckuii maccaic, cycmagHas SUMHACMUKA, ca-
Hayus 6epXHUX ObIXAMeAbHbIX nymeil), Komopoii o6yueHa
mama nayuenmru. C 2 nem gedeHue nayuenmku Kaovaem
Haba0eHUe Heepoaoea, KOHMPOAb ANEKMPOIHUEPAN0PAMMbL
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(D3I), koppexyuro npomusocyodopolcHO20 aeUeHUst, 00Non-
HUMENbHbIIL KUCA0POO NPU CHUMICEHUU Camypayul, npUMeHeHue
opmoneouHecKux npUcnocobaenuil 0ns NPoPUAAKMUKU KOCH-
HO-cycmasHbix ocrodicrenuil. Pexcum wadsuweil peabusumayuu
Ha domy oka3zancs 6onee YCHeUWHbIM: 0e604KA CMana peoice
bonems, ayquie npubagAIms 8 Macce, He8POAOUMECK UL cma-
myc cmabuausupogancs. JJunamuka pazeumus npu 3mMom om-
cymemeyem (puc. 2). Obcaedosana I3HOOKPUHON020M: NO pe-
3yAbmamam aHaau308 Kpogu (UHCyAUHON0O00OHbLI pOCMOBOI
gakmop, mupeomponHslii 20pMOH, CEA3AHHbIL MUPOKCUH)
OaHHbIX, YKA3bIBAOWUX HA HAPYUeHUe QYHKUUU WUMOBUOHOLL
Jcenesnl, deghuuum 2opmMora pocma, He nOAYYEHO.
Koncyavmauua nyavmononoza (¢ eospacme 3 sem):
onpedeasomces 3acmoil MOKpOmbl, HeB03MONICHOCHb OMKAU -
ASIMBCA, YACMble NONEPXUBAHUS, PeOeHOK YaCMO U OAumens-
HO boneem. Inuz00b1 0CMAHOBKU ObIXAHUS O MUNY 0OCMPYK -
mMueHo20 U yeHmpanvHoeo antod. Tunompogus. Huszkuil
annemum, HU3KUI Kauinesoll peghaexc. Jvixarue ¢ yacmomoii
18 600x06 6 munymy. KoxcHoie nokpossl yucmote. Ampoghus
muluy. XKueom npu nasvnayuu msekuil, 6e3001e3HeHHbliL.

¥

il

Puc. 2. llayuenmka E., penomun 6 éo3pacme 4 nem

Fig. 2. Patient E., phenotype at the age of 4 years
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Ileuenv u ceaesenxa e yseauuenvi. ToHwl cepoya sicHvle,
pummuuHble, 6e3 namoaoeu4eckKux wymos. Jvixanue ge3uxy-
AAPHOE, NPOBOOUMCs 80 6ce omoensl. Xpunoe Hem. luaenos:
oponxoneeounas oucnaasus, Y84.8. Acnupauyus scudkocmu,
R09.3. Cundpom 3acmos mokpomst, G47.3. Anroa 6o cre. Pe-
KOMEHO08AHO: acnupamop, nyabCoKcumemp, KUCA0poOHAs
noddepucka CPAP (annapam uckyccmeeHHOU 6eHmuAsyuy
AE2KUX 8 NOCTNOSHHOM NOAONCUMENbHOM 0A8ACHULL).
Maenummno-pe3onancnaa momozpagpusa 204061020
Mo032a: MOMANbHAS A2eHe3Usi MO30AUCIO20 MmeAd, CONpsi-
JCEHHASL CO Cneyuu4ecKoli 3a0Hepo206oil 6eHMpPUKyI0Me2a-
auell u ducnaasueli 6epxXHUX uepebestspHbiX Hocek (puc. 3).
Tenemuueckue uccaedosanus. Kapuomun: 46XX, inv 4
(p16 q27). Memodom gpayopecyenmmoii eubpuduzayuu in situ
6 pecuoHe uHeepcuu OUAeHOCMUPOBAHA HeCOANAHCUPOBAH -
Hast MPAHCAOKAYUS MeXHCOY KOPOMKUM NASHOM XPOMOCOMbL 4
U OAUHHBIM naeHoM xpomocomei 18. Koncyrsmayus eenemu-
Ka: HecOaAaHCUPOBAHHAS MPAHCAOKAUUS MeNHCOY KOPOMKUM
nAeHOM XPOMOCOMbBL 4 U ONUHHBIM NAeYOM Xpomocombl 18.
B aumepamype dannas mymayus He OnUcaHa.
Ocobennocmu meuenus snuiencuu (maba. 3) u ou-
HaMuKa 3aexmpos3uuedarozpaguueckux ucciedosanuii
(maba. 4). 3anuce écex DII nposodusacs Ha cucmemax
¢ 13 anexmpodamu (okpyxcHocmo 20066t <40 cm). 3apeeu-
CIMPUPOBAHO MYALMUPELUOHANbHOE 3aMe0AeHUe 8 COHemaHUU
¢ MYAbMUPELUOHANBHOU SNUACNMUDOPMHOU AKMUBHOCHBIO
C AKYeHMOM 6 UeHMPAAbHbIX U, Yauye, MeMeHHO-3amblLI04HO-
sucoynvix omodesax. Ommeuaemes CMeHa AAMEPANUZAUUU
U N0KAAU3AUUY OOMUHUDYIOUWE20 (hOKYyca om Uccaedo8anus
K uccaedosanuio, a makice Gopmupoganue Kopomiux npo-
6ez06 (00 5—7 ¢) pecuonanbHoil anurenmugopmHoil aKkmue-
HoCcmU ¢ ROCAeOYIOUWUMU ONUMENbHBIMU SNOXAMU, CB0000HbIMU
om snunenmugopmroi akmuernocmu. Huoekc npedcmasnen-
HOCMU SNUNCNMUPOPMHOU aKMUBHOCMU 6 HOOPCMBEO8AHUL
sapvupyem om HU3K020 00 cpedHez0, 60 CHe C yeeaudeHuem
603pacma omme4aemcs NOCMeneHHoe Hapacmanue UHoeKca.
B uenom, yuumuieas eapuabeasvhocms Gokycos u unoexca
anunenmugopmuoi axkmuerHocmu 8 dunamuie, III bonee xa-
PAKMeEPHa 0151 2eHemuteckux QokanvHbix snunencuii (puc. 4—9).

Puc. 3. llayuenmka E., macHumHO-pe30HAHCHAS. MOMO2PApUsL, NOSCHEHUS 8 MmeKcme

Fig. 3. Patient E., magnetic resonance imaging (explanations are provided in the text)
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Ta6muna 3. Ocobennocmu meuenus snusencuu y nayuenmxu E.

Table 3. Characteristics of epilepsy in patient E.

Age

Type of seizures

Therapy

9,5 mec Knonunueckue monepriuBaHusi KOHEYHOCTEM Konsynekc 150 mr/cyt (39,5 mMr/kr/cyT)
9.5 months Clonic twitching of limbs Convulex 150 mg/day (39.5 mg/kg/day)
Kousynekc 160 mr/cyt (38 mr/kr/cyt). Kenmpa
2 mi 2 pa3a B ieHb (95 Mr/Kr/cyT, KOHLIEHTpaLUst
IIpaBoCcTOpOHHMIT TEMUKIIOHUYECKUI IPUCTYIT HA OHE JIEBETUPALIETAMA JI0 IIPUEMA TIpenapaTa —
1 ron OCTPOI1 pecTIMpaTOPHOI BUPYCHOUN MHGMEKIUH, TUXOPATKHA 44 Mkr /Mt ipu HopMe 12—37 MKT /M)
1 year Right-sided hemiclonic seizure caused by acute respiratory viral Convulex 160 mg/day (38 mg/kg/day). Keppra 2 ml two
infection and fever times a day (95 mg/kg/day; concentration of levetiracetam
drug administration was 44 pg/ml with a reference range of
12—37 pg/ml)
TIpaBOCTOPOHHMIT TeMUKJIOHWYECKUI TTPUCTYIT Ha (hOHE ermyerss L0 war e (h war /e,
1 rom 4 mec " " " ITocreneHHass oTMeHa Kenmpbl. Tpuiaenrtan
e OCTPO¥1 pecIMpaTOPHOIN BUPYCHOU MHGMEKIINY, TUXOPATKHA 120 mr/cyr (28,5 Mr/xr/cyT)

and 4 months

Right-sided hemiclonic seizure caused by acute respiratory viral
infection and fever

Convulex 160 mg/day (38 mg/kg/day). Gradual cessation
of keppra. Trileptal 120 mg/day (28.5 mg/kg/day)

Konsynekc 210 mr/cyt. KoHtieHTpanms Baabmnpoe-

JleBoCTOpOHHMIT TEMUKIIOHMYECKUI TIPUCTYTI C TIEPEXOIOM
B OWJIaTepalibHblli TOHUKO-KJIOHMYECKUIA, Ha (DOHE OCTPOil  BOM KMCIIOTHI 10 TIpUeMa mpernapara — 86 MKT/MJIL.
pecnupaTopHoil BUpycHoit nHdekmu, muxopaaku. [Ipuctyn  Kenmnpa 400 mr/cyt (B CBSI3U C IPUCTYIIOM Mama

Iron 10 Mmec  mponomxancs 1 u 20 muH. [To cKopoii 3-KpaTHOE BBEIEHNE BEPHYJIA UCXOIHYIO 103y KETIIPhI).

1 year
and 10 months

1rom 11 mec
1 yearand 11
months

2 roma 6 mec
2 years and
6 months

2 roma 7 Mec
2 years
and 7 months

2 roma 8 mec
2 years
and 8 months

2 roma 9 mec
2 years
and 9 months

3 roma 4 mec
3 years
and 4 months

3 roma 7 Mmec
3 years
and 4 months

penaHuyMa Io 5 MI, cyMMapHas 1o03a 15 mr
Left-sided hemiclonic seizure turned into bilateral tonic-clonic

seizure due to acute respiratory viral infection and fever. The seizure

lased for 1 hour and 20 minutes. The patient received three 5-mg
doses of Relanium (15 mg in total)

TTpaBOCTOPOHHUI TeMUKJIIOHUYECKUI TIPUCTYIT, KyITUPOBAH

1o cKkopoii peaanuymom 10 mr, mpogokancs 30 MUH
Right-sided hemiclonic seizure lasting for 30 min;
was stopped by Relanium (10 mg)

TIpaBOCTOPpOHHMIT TEMUKIOHWYECKUIA TIPUCTYIT HAa (DOHE
OCTPOI pecrnupaTOpHOI BUPYCHOM MH(pEKLIUN
Right-sided hemiclonic seizure caused by acute respiratory
viral infection

JIBa MpaBOCTOPOHHUX FEMUKJIOHUYECKUX MPUCTYMA Ha hoHe
OCTPOI1 pecTIMpaTOpHOI BUPYCHOM MHGMEKIINY, OPOHXUTA,

cy0hedpuIuTeTa C MHTEPBAJIOM B 18 mHei

Two right-sided hemiclonic seizures with an interval of 18 days caused

by acute respiratory viral infection, bronchitis, and subfebrile
temperature

[emMukIOHMYECKUI cIipaBa MPUCTYI, KyIIMPOBaH
penaHnymMoMm B 103e 10 m
Right-sided hemiclonic seizure; stopped by Relanium (10 mg)

TeMUKIOHMYECKUI MPUCTYII CIIpaBa, KyMMpoOBaH
penaHuymoM B 1o3e 10 Mr
Right-sided hemiclonic seizure; stopped by Relanium (10 mg)

DapuHroopaibHbIl — OUIaTepaTbHbIA
TOHMKO-KJIOHMYECKUIA MPUCTYTI (?), KyIMPOBaH MocJie
2-KpaTHOTO BBEICHUS PeJlaHMyMa
Pharyngoral bilateral tonic-clonic seizure (?),
stopped after 2 doses of Relanium

[eMuKIOHMYECKMIT TIPUCTYII CIIpaBa, KypOBaH
penanuymoM B fo3e 10 mr
Right-sided hemiclonic seizure; stopped by Relanium (10 mg)

Tpunentan 120 mr/cyt
Convulex 210 mg/day. Concentration of valproic acid
before drug administration was 86 pg/ml. Keppra
400 mg/day (the mother decided to use the initial dose
of keppra due to the seizure). Trileptal 120 mg/day

Kermmpa 200 mr/cyt, tpwienTan 120 mr/cyT,
OTMEHa KOHBYJIEKCa
Keppra 200 mg/day; trileptal 120 mg/day; convulex was
ceased

Kernmpa 200 mr/cyt, tpwienTan 120 mr/cyT
Keppra 200 mg/day; trileptal 120 mg/day

Kenmpa 200 mr/cyt, tpuienTan 120 mr/cyT
Keppra 200 mg/day; trileptal 120 mg/day

Kemnmpa 200 mr/cyt, Tpuaentan 120 mr/cyt
Keppra 200 mg/day; trileptal 120 mg/day

Kemnmpa 200 mr/cyt, Tpunentan 120 mr/cyt
Keppra 200 mg/day; trileptal 120 mg/day

Kenmpa 200 mr/cyrt, Tpunentan 120 mMr/cyt
Keppra 200 mg/day; trileptal 120 mg/day

Kemnmpa 200 mr/cyt, TpunenTan 120 mr/cyt
Keppra 200 mg/day; trileptal 120 mg/day
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Puc. 4. llayuenmia E., 9 mec. Daexkmposnyepanroepagdus, con: pecuoHanrbHas SNUIenmMupopmMHas aKmugHoCmy 8 CMpYKnype pecuoHaNbH020 3aMe0NeHuUs.
6 16011 UCOHHOU (OOMUHUPYem) U NPABOI MEMEHHO-3aMbLIOYHOL 001ACMAX, HU3K020 UHOCKCA

Fig. 4. Patient E., 9 months. Electroencephalogram during sleep: regional epileptiform activity within regional slowing in the left temporal (prevails) and right

parietooccipital areas; low index
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Puc. 5. layuenmka E., 11 mec. Daexmposnyegparoepaghus, con: pummuuHoe pecuoHanbHoe 3ameotenue ¢ 6KAHeHUeM INUACHMUPOPMHOU AKMUBHOCHU

¢ aKYeHmoM 6 NPaesoll MeMeHHO-UeHmMpaibHOl obaacmu

Fig. 5. Patient E., 11 months. Electroencephalogram during sleep: rhythmic regional slowing and epileptiform activity with its focus located in the right pari-

etocentral area

Ilo cemeiinbim o6cmosmenscmeam (poxcoerue miadute-
20 pebeHKa 8 ceMbe) podumenu He 00pPauaIUcy K dSnuienmo-
102y 6 8ospacme desouku ¢ 2,6 0o 4 nem, 6 meuenue 3mMoeo
nepuooa npouzouino 7 ebpunbHo npogoOUUPYeMbIX NPUCHY -
108, Komopbsie ObiCIMpPo KYRUPOBAAUCH peaanuymom. Tepanus

He meHsnacy. Takum o6paszom, ececo ommeuanroce 13 npu-
cmynos. C 3 1em 7 Mec snunenmuyeckue npucmynst He no-
emopsiomcs. Pebenok npodoajcaem npunumamos Kennpy
200 me/cym, mpunenman 120 me/cym (macca meaa peber-
ka — 5300 ¢). Ha koucyarsmamuenom npueme 6 gozpacme

[oe]
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Puc. 6. llayuenmxa E., 1200 7 mec. Dnexmposnyeparocpagus, 600pcmeosanue: pecuoHaibhoe 3ameoieHue 8 npagbix 3amuli04HO-6UCOHUHOU U UECHMPANLHO-
memeHHOU 001acmsX ¢ KAIOUeHUEM SNUACNMUPOPMHOU AKMUBHOCIU CPeOHe20 UHOKCA ¢ AKUEHMOM 6 NPABbIX 3aMbIAOHHO, 3aMbLAOUHO-BUCOHHOU 00AACMAX

Fig. 6. Patient E., 1 year and 7 months. Electroencephalogram during wakefulness: regional slowing in the right occipitotemporal and centroparietal areas and
intermediate-index epileptiform activity with its focus located in the right occipital and occipitotemporal areas
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Puc. 7. Ilayuenmxa E., 1200 10 mec. Dnexmpoanuepanoepagus, 600pcmeosanue: pecuoHanbHoe 3amedneHue 8 Ae60li BUCOUHO-3aMbLAOYHOL 00AaCmU ¢ BKAI0-

ueHuem 3nuﬂenmu¢opMnoﬁ AKMUBHOCMU HU3K020 UHOeKCa

Fig. 7. Patient E., 1 year and 10 months. Electroencephalogram during wakefulness: regional slowing in the left temporooccipital area with low-index epilep-

tiform activity

4 nem npuHaMO peuleHue 0CMagumMb NPENCHION MePanuo
(Kennpa, mpuasenman) u NPogecmu 8UAC0INeKMPOIHUepa-
noepaguueckuil MoHumopure 8 5 nrem. Takce pexomenoosa-
Ha MsAeKas peaburumayus (mpoguyeckuil maccasic, 1e4ebHas
Quskyasvmypa) c yeavio npoguraxkmuxu Koumpaxmyp. Ilpu-
MeHeHUe KUcaopooa npu CHUNCEHUU Camypayull.

B nmutepaType He ornrcaHa MyTallys, BEISIBJICHHAS Y T1a-
uneHTku E.

MHBepcun XpoMOCOM Y YeJIOBeKa U X KIMHUIECKas
3HAYMMOCTh MaJIO M3y4eHBI. YacToTa BCTPEUaeMOCTH B Ue-
JIOBEYECKOU MONYJISIIMY UHBEPCUIL XPOMOCOM COCTaBJISI-
eT okosio 1 %. KinuHuueckas KapTMHa MHBEPCUM UMEHHO
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Puc. 8. ITayuenmxa E., 3 20da. Dnexmposnuyegpanoepagpus, 600pcmeosanue: npobecu pummutHo20 peeuoHaIbHO20 3aMe0NeHUsl 8 N€6bIX MEMEHHO-BUCOHHO-
3amMbLAOUHBIX OMOeAAX ¢ GKAIOYEHUEM INUAENMUPOPMHOL AKMUBHOCU C AKUEHMOM 8 MEMEHHOU U GUCOYHOU 001ACMAX

Fig. 8. Patient E., 3 years old. Electroencephalogram during wakefulness: segments of rhythmic regional slowing in the left parieto-temporo-occipital areas and

epileptiform activity with its focus located in the parietal and temporal areas

Puc. 9. llayuenmka E., 4 200a. Inexkmposnyepanrocpagus, 600pcmeosarue: npobeeu pecuoHaNbHORO 3aMe0NeHUs C KAIOUeHUeM SNUNenMUPOPMHOU aK-

mueHocmu 6 euco4Hvix omoeaax, D >S

Fig. 9. Patient E., 4 years old. Electroencephalogram during wakefulness: segments of regional slowing with epileptiform activity in the temporal areas; D >S

XPOMOCOMEI 4 TIpeIcTaB/IeHa e IMHNYHBIMU OITMCAHUSIMH,
YTO OOBSICHSIETCSI KpaliHei peIKOCThIO JaHHOI MyTallluu.
TsxecTh KIIMHUYECKUX MIPOSIBJICHUI 3aBUCUT OT TOTO,
MMeeT MECTO cOalaHCHpOBaHHAs MyTaIIMs (B 3TOM CiIydae
YeJIOBEK MOXET OBITh KITMHUIECKH 3I0POBBIM HOCUTEIIEM,
OMMUCaAHBI JaxXe ceMelHble ciaydyau cOajaHCUpOBAHHOM

MHBEPCUM XPOMOCOMBI 4) MM HecOajaHCHMpOBaHHAs.
B ciiygyae HecbamaHcMpOBaHHON MyTalMy KJIMHUYECKast
KapTUHA 3aBUCUT OT pa3Mepa MHBEPCUU, PACIIONIOXEHUS
TOYEK Pa3pbiBa, pa3Mepa YJaCTKOB AyTUIMKALIAK U AeJIELnn [6].

Kimmnanyeckuii mpuMep ceMeitHol coataHCUPOBaHHOM
uHBepcuMn xpoMocoMbl 4 ommcan F. Stipoliev (2002).
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Puc. 10. Jugpgepenyuansuoiii duaenos: npumep s1eKmposHueharoepamm nayueHmos ¢ cuHopomom Borvpa—Xupuixopra: a — snexkmposnyeganoepagus,
600pcmeosanue: pecuoHarbHoe 3amednerue 6 nepednux omoenax + FIRDA, snusenmugopmuas axkmuenocms 6 npasoil A00Hoi o6aacmu, 6UGPOHMANLHO
u JughghysHo ¢ akyenmom 8 nepedHux u 3a0Hux omoenax, uHoekc evlcokuli. Bo cne unoekc evicokuil; 6 — anekmposnyeanoepagus, 600pcmeosanue: pecu-
OHanbHoe 3amednerue 6 3a0Hux omdeaax + OIRDA, snusenmughopmHas akmueHoCcms 8 nPasoil U A€ol 3ambvlLA0YHbIX 004ACMAX, A MAKice OUOKYUNUMANb-
HO 8b1COK020 uHdekca. Bo che undexc snusenmugopmuoii akmugHoCmu 6biCOKULL

Fig. 10. Differential diagnosis: example of electroencephalograms of patients with Wolf— Hirschhorn syndrome: a — electroencephalogram during wakefulness:
regional slowing in the anterior areas + FIRDA;, epileptiform activity in the right frontal region, bifrontally, and diffusely with a focus in the anterior and pos-
terior areas, high index. During sleep, the index is also high; 6 — electroencephalogram during wakefulness: regional slowing in the posterior areas + OIRDA;
epileptiform activity in the right and left occipital areas, as well as high-index bioccipital epileptiform activity. During sleep, the index of activity is high
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Puc. 11. JJupppepernyuanvhniii duaenos: npumep 21eKmpodHyepaIoepammvL nayueHma ¢ oeaeyueti OMuHHoeo naeua xpomocomst 18. Hecaedosanue nposodu-
a0ce Ha 19-21exmpoonoii cucmeme. Ha snexmposnyedanocpamme pecucmpupyemcesi Myasmupe2uoHanbHas SNUAenmu@PopmMHas aKmugHOCHb 8 CMpYKmype
DECUOHANbHORO0 3aMe0AeHUSL C AKUEHMOM 8 3aMbLA0YHO-BUCOYHO-MEMEHHbIX 0moenax, 6e3 yemxo domunupyloujeeo gokyca. B 600pcmeosanuu unoexc npeo-
CMABAeHHOCMU SNUACHMUPOPMHOI AKMUSHOCMU HU3KUIl. Bo cHe ¢ yseauuenuem 8o3pacma ommeuaemcs nOCmenenHoe Hapacmanue unoekca 00 cpeoHux
u @vlue cpedre2o 3uavenuii: a — nayuenmia E., 4 200a, D3I, anexmposnyegpanoepaghus: pecuonanvhas snurenmu@opmHas aKmueHoCmy 6 1e60i U NPasol
3AMBINOMHBIX 00AACMAX HU3K020 UHOEKCA 8 CMPYKMYpe pecuoHanbHoeo 3amedaenus. Hnoexc npedcmaenennocmu Huskuil; 6 — nayuenmxa E., 5 1em, snex-
mposHyepanoepapus, con: MyabmupecUOHANbHAs SNUACRMUPOPMHAS AKMUBHOCHb 8 CIMPYKMYPe PeUOHANbHO20 3aMe0NeHUsl 6 180T 3amblA0HHOU (00MU-
Hupyem), 1€601i UeHMPAAbHOI, NPAGOI 3AMbIAOHHO-BUCOUHOU U UEHMPAALHOU 8ePMEKCHOU 001acmsx, UHOEKCOM Bblule CpeOHe2o

Fig. 11. Differential diagnosis: example of electroencephalogram of patients with deletion of the long arm of chromosome 18. The examination was performed
using a 19-electrode system. The electroencephalogram demonstrates multi-regional epileptiform activity within regional slowing registered primarily in the
occipito-temporo-parietal areas without a clearly dominant focus. During wakefulness, epileptiform activity index is low. During sleep, there was a gradual
increase in the index with age (up to moderate and high): a — patient E., 4 years old, electroencephalogram: regional low-index epileptiform activity in the left
and right occipital areas within regional slowing. The index is low; 6 — patient E., 5 years old, electroencephalogram during sleep: multi-regional high-index
epileptiform activity within regional slowing registered in the left occipital (prevails), left central, right occipitotemporal, and central vertex areas

[0e]
\O

memmmms K NUHUYECKUE



90

IIETCKOM
HEBPOAOT UM

[Tpu nmpoBeaeHNM aMHUOIICHTE3a Y 300POBOI XKEHIIMHBI
37 ner Ha 16-i1 Heaene OepeMEHHOCTH LIMTOI€HETUYECKUIA
aHaJM3 BBISBWI KapuoTull moga 46XX inv(4)(pl6.ql12).
Myrauus c6anaHcupoBaHHas. Ta xe MyTaius BbisiBJIeHa
y OTLIa U CTaplliero pedbeHka B CEMbE. YIbTPa3ByYKOBOE
HCCIeA0BaHUE TIJI01a ITIOPOKOB Pa3BUTHSI HE BBISIBUJIO.
PeGenok ponuncs Ha 38-ii Hezene MyTeM Kecapesa cede-
HUS 10 TTIOKa3aHUSIM MaTepu, ¢ Maccoii Tesia 3730 1 poctom
51 cM. Ouenka 1o mkaie Arrap — 9/10 6amios. [lepuHa-
TaJIbHBIA nepuo npoTeKan 0e3 OCIOXHEeHUI, nanee Je-
BOYKa pa3BMBajach I10 Bo3pacry [7].

[To maHHBIM TUTEPATYPHI, KIMHNYECKAsi KApTUHA He-
cbaaHCUPOBAaHHON MHBEPCUU XPOMOCOMEI 4, COTIPOBO-
XIarolencs nyninKauusiMu, 1eJesIMu U Jaxe TpaHC-
JIOKAIMSIMY TEHETUIECKOTO MaTepuJia C IPYTUX XpPOMOCOM,
B 1IEJIOM COOTBETCTBYET KIMHMKe cuHIpoMa Boabga—
XupurxopHa [1—4].

G.A. Paskulin u coast. (2009) onmcany 1eBOYKY B BO3-
pacrte 4 JIeT, KITMHUIESCKH ITOX0XYIO Ha HaIITy TTAIIUeHTKY.
Kmangeckast KapTrHa BKITIoYaaa MUKpOIedainio, MHO-
KEeCTBeHHBIC MaJIble aHOMAJINH JINIIa, KOHEYHOCTEM, BPO-
XKIEHHBIM MTOPOK CEepAIla, MBIIICYHYIO TUIIOTOHHUIO, 3a-
IEePXKY pa3BUTHs, srmiericuo. Kapuotun pomureneit
B HopMe. CeKBEeHMPOBaHME 3K30Ma ITOKA3aJI0 TYTUINKAITIIO
yuyacTtka 4p13 — 4p16.3 [5].

HcTounukom HecOalaHCUPOBAHHOM MyTalldU MOXKET
SIBJISITCSI OMMH U3 POIUTENICH, HOCUTENh COaTaHCPOBaH-
Hoit mytaumu. A. Villa 1 coaBt. B 1995 1. onmcanu ciemy-
IOLIMK ciiyyail. B ceMbe MpoBeAeHO LIUTOIEHETUYECKOE
HCCIICAOBAHNE B CBSI3U C POXICHIEM MaJIburKa C MHOXE-
CTBEHHBIMU MOPOKAMU Pa3BUTHS W IyIUTMKaLmen (4q),
YTO OBLIO paclieHeHO KaK CUHIpoM Boba—XupiixopHa.
VY ero beHOTHIIMYECKHM 300POBOI MaTePH BhISIBJIEHA cOa-
JIAaHCHpOBaHHAas TIePULICHTPUIECKAsI HHBEPCHSI XPOMOCO-
Mol 4 [4, 9].

Knunnyeckue niposiineHust cuHapoma Bonbgda—Xup-
IIIXOPHA 3aBUCSAT OT IIPOTSKEHHOCTH JEJICLIN KOPOTKOTO
IUIe4a XpOMOCOMBI 4: TUIIEBOM AUCMOpP(dU3M, 3amepKKa
pocTa, yMCTBEHHas1 oTcTanocTh 1 anuierncud [10]. Knu-
HHUYecKas KapThHA MauueHTK E. cooTBeTCTBYET TsKeoi
dopme cuHapomMa Boawpa—XupnixopHa mmo Kiaccuduka-
u Zollino: Tsokenas yMCTBEHHAST OTCTaJIOCTh, BRIPAXKEeH-
Has 3agepxXKa (U3NYECKOro pa3BUTHS, MUKpoledains,
OTCYTCTBHE CAaMOCTOSITEJIBHOM XOIBOBI, CKOJIMO3, JIULIEBHIE
aHoOMaIuM (THUIIePTEIOPU3M, HU3KO IMOCAXKEHHBIE YIIIH,
MHMKPOTHATHS), SMUJIEIICUS, CKIOHHOCTh K MH(MEKIIUIM
BEPXHUX JIBIXaTeIbHBIX MYyTEei, OTCYTCTBUE BBIPAKEHHBIX
aHOMAaJIM pa3BUTHSI BHYTPEHHUX OpraHOB. MarHUTHO-
pe3oHaHCHass TOMOTpadusl TOJIOBHOTO MO3Ta BBISIBIISICT
TUIIOILIA3UI0 MO3OJIMCTOTO Tela, TUIIOTUIA3HIO /aIlIa3vio

3aMHEH JOJIU MO3XeuKa, (hOKaIbHbIC KOPTUKAIBHBIC TH-
CIUTa3uM. DTuiencus rmpu cuHapoMe Bonbpa—Xupixop-
Ha BcTpedaercs B 80—90 % ciyyaeB, UMeeT HEKOTOpPBIE
crienrIecKre 0COOCHHOCTH M XapaKTepu3yeTcs dap-
MaKOpEe3UCTEHTHBIM TeueHrneM. CpeaHuii BO3pacT 1e0ro-
Ta IpUCTYIIOB — 9 Mec (oT 5 Mec o 2 ser). XapaKTepHO
HECKOJIbKO THUIIOB MPUCTYIIOB: TeMUKJIOHUYECKHE, (he-
OpPMIIBHO-TIPOBOLIIPYeMBIe, MH(MAHTWIBHBIE CITa3Mbl, SITH-
JenTudeckuii ctatyc. C BO3pacToOM 4acToTa IPUCTYIIOB
camxaertcs [10].

IlepBoHaYaIbHBINM TMArHO3, OCHOBAHHBIN Ha KApUOTH -
I1e, KaK Oy/ITo ITOATBEep KA Y HaIlleH MAIMeHTKA CHHAPOM
Bonpda—XupmxopHa (peKoMOMHAaHTHAsI XpoMocoma 4,
cocTosiiasi U3 HecOATaHCUPOBAHHOM MEPULIEHTPUUECKOMN
nHBepcun). OgHako DD -kaptuHa nauueHTK E. He co-
IIPOBOXIACTCS XapaKTepHBIMU JIsI cuHApoMa Bonbha—
XupuixopHa marrepHaMu. Y MalUMeHTOB C CUHIPOMOM
Bonbda—Xupmixopra Ha DDI' peructpupyercs: peruo-
HaJlbHasl, OmnarepaibHast 1 auddy3Has snmnenTudopMHast
AaKTMBHOCTbH BBICOKOT'O MHIEKCA B CTPYKTYPE PErMOHATIBHO-
ro 3amemieHus, cnenrdudeckue marrepasl FIRDA (fron-
tal intermittent rhythmic delta activity, mepuogudeckas
pUTMHMYHAs JJ0OHasT Aenpra-akTuBHOCTH) 1 OIRDA (oc-
cipital intermittent rhythmic delta activity, mepnoguueckast
PUTMUYHAS 3aThIJIOYHASI I€IBTa-aKTUBHOCTh), C aKIIEHTOM
B IIEPEeIHNUX 1, PeXe, 3aHUX OTIeIax, IpHIeM MHICKC Ipe-
CTaBJICHHOCTH 3HA4YMTeJIbHO BhImIe (puc. 10). YaurteiBast
HaJIMYMe B 30HE MHBEPCUU XPOMOCOMBI 4 YaCTH JUIMHHOTO
J1e4a XpoMOCOMBI 18, MbI cpaBHMIM DD Halleii malueHT-
k1 1 ODI maneHToB ¢ MyTalmel XxpoMocoMel 18 (puc. 11).
WccnenoBanus mpoBoawiuch B MHCTUTYTE 1eTCKOIA HEBpO-
Jioruu u amwtericnu uM. Cearurest JIyku. beiio BbIsiBie-
HO CXOJICTBO MEXIY 3TUMM cliydassMu. Y nauueHTKu E.
PETUCTPUPYIOTCS PETHOHAIBHOE 3aMeIJICHE U PETMOHATIb-
Has SMWIenTUdOpMHasl aKTUBHOCTh B 3aIHUX OTHeIaX
¢ 2 cTOopoH, 0e3 YETKOrO JIaTepaM3allMOHHOIO aKIIeHTa.
DBI-kapTrHA y MALIMEHTOB ¢ MyTalllieil IIMHHOTO TIjieda
XpOMOCOMBI 18 bostee «ierkasi», THIEKC MpeACTaBICHHOCTH
SOMICHTUMOPMHONM aKTUBHOCTHU HITKE.

ITo manHBIM 0030pa A. Verrotti u coast. (2015), TpaHc-
JIOKALIMS YOI Aesteninst 18q xapakTepusyeTcs SIuIenicuei
¢ nebiotoMm a0 1-ro roma, ¢ pOKaIbLHBIMU MOTOPHBIMU
MIPUCTYIIAMHU B COYETAHMU C alTHO® M MYJIBTU(MOKAIBbHOMI
SIUICNTU(GOPMHOM AKTUBHOCTHIO (IIEHTpaIbHasI, BUCOY-
Hasl, TeMEHHas1, 3aThLJIOUYHAsI 00JIaCTH), a TAKXKE OTHOCHU-
TeJIbHO T0OpOKaYeCTBEHHBIM TeUeHUEM [8].

Takum 06pazom, geTalbHbIA aHAIN3 KIMHUKO-3JIEK-
TposHuedanorpaduecKoil KapTUHbI SITUJICIICUN, CBSI-
3aHHOM C XpOMOCOMHBIMM HApYIIIEHUSIMUA, MOXET IIOMOYb
oIpeacanTh (GeHOTHUIT 3a00JICBaHMSI.
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