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CYULIMJAJBHOE NOBEJEHUE KAK IOBOUYHBINA D®PEKT
PAPMAKOTEPAIINU HUKJIOCEPUHOM Y BOJIbBHBIX TYBEPKYJIE3OM

MyxamenoBa M.M., AxmeToBa A.A.

Hecmomps na evicoxyto pacnpocmpanennocmes mybepKyne3a 80 cem mupe, eCms moaibKo
HECKOJIbKO UCCNIe008AHULL O €20 NCUXUYECKUX OCIONCHEHUSX, MAKUX KaK CyUyuoaibHoe no-
gedeHue.

Pesynomamul, npeocmasnenuvie 6 numepamypHom o0030pe, GKIOUAIOM PACCMOMPEHUE
INUOEMUONIOSUHECKUX XAPAKMepUcmux mybepkyiesda, ocobenHocmeil nobouHvlx 3¢hphexmos
Gapmakomepanuu npenapamom peszepeHoco pada — yukiocepurnom. OcHO8HOe SHUMAHUE
CKOHYEHMPUPOBAHO HA BOZMONCHBIX HEUPOOUOIOSUYECKUX MEXAHUIMAX CIMUMYIAYUY 2Tyma-
MamepauuecKkol cucmemsl 8cle0cCmeue HasHadenus yukiocepuna ¢ 0oze 500 me 6 cymku unu
gvluLe U Pe3yIbmamax UCC1e008anull, NOMOSAIOWUX NPOAHATUSUPOBAMb 83AUMOCES3b B03HUK-
HOBEHUs MAaK020 N0OOUHO20 3hchekma, Kak cyuyuo u cmumynayueti peyenmopog H-wemun-
D-acnapmama (NMDA).

IIpeocmasneno onucanue nonumopgusma cenoé GRIN3A u GRIN3B omeeuarowux 3a
NMDA peyenmopwi ¢ paccmomperuem u3yyeHHbIX CMOPOH UX YYACUs 8 HelpoOUOIO2UYECKUX
peaxyusx. llpounniocmpuposana noxkanusayus cena GRIN3B ¢ pacnonoowcenuem ¢ 19p13.3.

KuroueBsble cinoBa: mybepxynes; apmaxomepanus mybepkynesd, YuKIoceput, nooou-

Hble ahpexmul,; cyuyuo, cyuyuoaivbHoe nogeoenue; NoIUMOpHU3M 2eHos.

SUICIDAL BEHAVIOR AMONG TUBERCULOSIS PATIENTS
AS A SIDE EFFECT OF CYCLOSERINE INTAKE

Mukhamedova M.M., Akhmetova A.A.

Despite the high incidence of tuberculosis worldwide, there are only a few studies on its
psychiatric complications such as suicidal behaviour. The results presented in the literary re-

view include a study on epidemiological characteristics of tuberculosis and side-effects of the
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second-line drug cycloserine. The main focus is placed on the neurobiological mechanisms of
glutamatergic system stimulation by cycloserine intake (dosage 500 mg per day or higher) and
the research results that help to analyze the relationship between side effects such as suicidal
thoughts and stimulation of the H-methyl-D-aspartate (NMDA) receptors. Polymorphism of
GRIN3A and GRIN3B genes responsible for NMDA receptors was described considering the
role of these genes in neurobiological reactions. The localization of GRIN3B gene to chromo-
some 19p13.3 was demonstrated.

Keywords: tuberculosis, tuberculosis pharmacotherapy; cycloserine; side effects; sui-

cide; suicidal behavior, genetic polymorphism.

BBenenue

TyGepxynes — xponnueckoe HHPEKIHOHHOE MYJIBTHCUCTEMHOE 3a00JIeBaHUE, BHI3BIBAEMOE MUKO-
OaxTepusiMu TyOepKyes3a U OIHa U3 BEAYIUX MIPUYNH CMEPTHOCTH CPEIU JIIO/IeH 10 BceMy Mupy [7].
ITo onenkam BecemupHoii opranuzanuu 3apaBooxpaneHus (BO3), modtu TpeTh MUPOBO TOMYIISIIIUA
CTpaJaeT OT JaTeHTHbIX (hopM TyOepkyne3a. ExerogHo TyOepkyne3oM 3a0oieBaeT OKOJIO BOCHMU
MUJUTMOHOB JIIOZIEH, IPUMEPHO 3 MUJUIMOHA YMHUPAET IO 3TOM NMpUUuHE, CBbIIE 95% B pa3BHBaro-
nuxces ctpanax [14]. [ToBcemecTHo, TyOepKyie3 BCe €Ile OCTASTCs OAHOW M3 BAXKHEUIIUX MPoOiIemM
00IIECTBEHHOTO 37JPaBOOXPAHEHUSI.

BBenenue xuakoil KyiabTypbl, SKCIIPECC TECTUPOBAHUE JIEKAPCTBEHHOM UyBCTBUTEIILHOCTH, METO-
JIbI MOJIEKYJIIPHOW TUArHOCTUKU ITOMOIVIM B CTAHOBJICHUH DKCIPECcC-IUarHOCTUKHU, BUAOUICHTH(H-
KAl ¥ aHTUOMOTUKOYYBCTBUTEIHHOTO MpOoQaiInHra H30IsTOB MUKOOaKTepuid TyOepkysesa [27].
TeM He MeHee, BHICOKAs TOKCHYHOCTh HCIONB3YEMbIX MPEnapaTtoB U OOJNBIIOE KOTUYECTBO JeKap-
CTBEHHBIX B3aUMOJICHCTBUI MO-MPEKHEMY COCTABIIAIOT 3HAYUTEIBHYIO MpodsieMy 11l 3 pexTUBHO-
ro u 0ezonacHoro jedeHus Tyoepkynesa. [loncku HOBbIX OMOMapKEpOB AJis MPOrHO3UPOBAHMS Kade-
CTBa M MCXO/a Tepanuu, peruuBa 3a00ieBanus, pa3padoTka 60ojaee HOBBIX MPOTUBOTYOEPKYIE3HBIX
MpernapaToB, pa3BUTHE HOBBIX BAKIMH MPHUOIIKAET JOCTMDXKEHHUS IIeNIM JIMKBUAALMU TyOepKyse3a
B mupe K 2050 roay [4] .

[Ipu3naBasi BaxHOCTb 00pHOBI ¢ TyOepKyne3oM Bo BceM mupe, BO3 momnuia Ha Gecnperenent-
HBIN mar u oObsSBUIA TYyOEpKyse3 «Io0abHON Ype3BhIUaiHON cHTyaruei» B amperne 1993 [29].
B xon1ie 1990-x romoB Havancs BCIIECK JICKaPCTBEHHO-YCTOMYHUBOTO TyOEpKyJie3a C MHOKECTBEHHOM
nexkapcTBeHHOH ycToiunBocThio (MJIY-TH), a mepBoe necstunerue 21-ro Beka ObUIO O3HAMEHOBA-
HO pOCTOM 3200JI€BaEMOCTH TYOSPKYJIE30M C IIMPOKOH JiekapcTBeHHOU ycTonunBocThiO (LIIJIY-TBH).

Bce 310 cTaHOBUTCA IMIAaBHOM Yrpo30il B JOCTHXKEHUH YCIIEXOB B 00phOe ¢ anuaeMueii Tyoepkynesa
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[18, 28, 30]. Ocoboe GecrokoiicTBO MHUPOBOTO COOOIIECTBA OBLIO BHI3BAHO PETUCTpAIlMel Cilydyaes
TyOepKylie3a ¢ Upe3BbIYaiiHO MUPOKON JiekapcTBeHHON ycToiunBocThio (UIJIY-TH), TyOepkynesa
C CYINEpIIMPOKOi JeKapcTBeHHOM ycToitunBocThio (cynep LIJIY-TH) u tybepkynesa ¢ abcomroTHON
nekapcTBeHHOM ycToiunBocthio (AJIY-TH) [35].

Tepanus TyOepkynesa siBIS€TCS OJHUM U3 TOKCHUYHBIX M TPEOYIOUINX OOJBIION MPUBEPKEHHO-
CTH CO CTOPOHBI MaIleHTa BUA0B JeueHuss. Oco0y0 TOKCHUHOCTh UMEIOT Mpernaparhl U3 pe3epBHON
rpy1miebl, ucrnonb3dyembie 1uist Jedernuss MJIY-Th u LIJIY-Tb. Cpenu rpynnsl pe3epBHbIX IPOTHUBOTY-
OepKyJIe3HbIX MpenapaToB B MOCIEIHEE BPEMSI BHUMaHUE UCCIIeI0BaTeNeii MPUBICUYEHO K IIUKIOCE-
pUHY — CTPYKTYPHOMY aHAJIOTy aMUHOKUCIOTHI D-ananuna [1].

[{ukmocepuH UMeeT B 1IeTIOM ClIalyIo CTeleHb BO3IEHCTBUSL Ha BO30yAUTENs TyOepKyne3a B op-
ranuzMme. He cMOTpst Ha 3TO, €ro UCHOJIb30BAaHUE B CXEMax TEPAIHUM ONpPaBAAHO HAJIMYUEM y HETO
CIIOCOOHOCTH 3aMeUISITh Pa3BUTHE JIEKAPCTBEHHOH YCTOWYMBOCTH MHMKOOAKTEpUN K ATHOHAMUIY
[Ipenapar npencrapiseT co60i KOMOMHALIMIO U3 BYX MOJEKYN HuKIocepuHa. Haznauaetcs mepo-
panbHO ¢ cyTouHbiM fo3upoBanue 500 — 1000 mr uepe3 12 unm yepes 8 uaco. Haubonee Tokcuunoe
BO3/ICHICTBHE HA OpPraHU3M HaOMIOMAeTCs MPU Ha3HAYCHHH BBICOKHX /103, YTO, KaK CJIEJICTBUE, IJIO0-
X0 MepeHocuTcesd nanueHTaMu. Ha coBpeMeHHOM 3Tare OCHOBHOE IMPEUMMYILECTBO MCIOJIb30BAHMS
LUKJIOCEpUHA 3aKJIF0YAETCs B €r0 JIOCTOMHCTBE 33JI€P>KUBaTh Pa3BUTHE JIEKAPCTBEHHOM PE3UCTEHT-
HOCTH K APYTUM Ipenaparam pesepBHoro psaa. Haubomnee cepbe3nbie moO0UHbIE ABIECHUS dPPEKTHI
LUKIOCEpUHA ObLTM OTMEYEHBI CO CTOPOHBI PEaKIUil EHTpalbHOW HepBHOI cucTembl. Hanbonee
YacTHIMU HEXKeNaTeNbHBIMU 3(PeKTamMu Tepanuu SBJISIOTCS CHIIbHBIE TOJIOBHBIE 00U, MENPEeCCHB-
HBIE COCTOSIHUS, TICUX03bl, HAPYILIEHUsI HACTPOEHUS, CYIOPOrd U CyuIAallbHbIe ONBITKU. B kpaitHe
peAKNX HAOMIONEHUSX MOXKET MPOSBUTHCS PEaKIHs TeHepaTu30BaHHON TMIIEPUyBCTBUTEIBHOCTH U
TOKCUYECKHM remarur [3].

[TyOnukamuu o ciydasiX BOSHUKHOBEHH IICUX030B U CYUIUAA MOSBUINCH B CIICHUATH3UPOBAH-
HOM MeIMUMHCKON nepuoanke yxe B 1950 romax [23, 36, 37]. IIpu 3TOM, 10 HACTOSALIETO BPEMEHU
HU OJIHO U3 UCCJIEJOBAHUI MOTHOCTHIO HE UCKITIOYHIIIO KOMOMHUPOBAHHOE BIIMSHNE TOTEHIIUATBHBIX
JKOJIOTHYECKUX U TeHEeTUYECKHUX (haKTOPOB MPOTUBOTYOEpKyIe3HbIX npemnaparos [38]. Taxxke, Ob110
OTMEYEHO B Psijie UCCIEAOBAaHUHN, YTO PUCK HEOIArONPUATHBIX PEaKIMii CO CTOPOHBI JIEATEIbHOCTH
HEPBHOM CHUCTEMbl YBEIMYUBAETCA C BO3PACTOM, HapyIIEHUEM MUTAHMS, HAJIU4MeM remnarura [13,
31], uHGUUIKMPOBAHHOCTH BUPYyCOM UMMYHOe(dunTa yenoseka u Bupycom renaruta C [33]. B xone
HamMcaHus JaHHOTO 0030pa, HaMH ObLIT Hal/IeH ps UCCIEOBAHMI O TeHETHUECKHUX (PaKTopax, IMmo-
BBIIIAIONIUX PUCK ICUXUYECKUX HAPYIICHHI, KaK MOOOYHBIX 3(PPEKTOB XUMUOTEPATHH TyOepKye3a,

TaKMX, KaK, HapuMmep, NoauMophu3M reHa n3oHua3ua-Meradonusupytomuero gepmenta. [32].
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[ToGouHble peakuy B BUE MCHUXOHEBPOJIOTUUYECKUX OCIOKHEHUH, IIIaBHBIM 00pa3oM OMHCHI-
BalOTCA KaK B ONbITAaX PUMEHEHUs Npenapara nepBoi auHuu [8, 15, 21], Tak n npenapara BTopoi
JMHHUM, 3ap€3€PBUPOBAHHOTO ISl MALIMEHTOB C JIEKAPCTBEHHO-YCTOWYMBBIM TyOEpKYJI€30M — LIUKJIIO-
cepuna [23, 25]. OxHO U3 HanboJee CEPhE3HBIX HAPYIICHUH MICUXUYECKOTO COCTOSTHUS Y OOJBHBIX
TyOepKyIIe30M MPOSBISETCS CYUIIUAATBHBIMY MOMBITKAMU B CyHIIUIOM. 110 JaHHBIM MHOTHX aBTO-
poB, HauMHas ¢ 1965 roga Takoi A3PPEeKT Kak CyMIMJ JOCTATOYHO YAaCTO UMEET MECTO B CIyyasx
Teparnuu HUKIocepuHoMm [12, 26].

[Tpu TOM, B X011€ IpOBeACHUS 0030pa JUTEPaATyphl, HAMU ObLIa OTMEUEHA KPaiHsIsl MaJOYHCIICH-
HOCTb MCCJIEJOBAHUH B II€JIOM O B3aUMOCBSI3U MEX]Ty CAMOYOUICTBAMH HJTH CYULIUAATIBHBIM MTOBEIE-
HUEM U TyOepKysie3oM [22]. BonbIMHCTBO HCCIEI0BaHUI TTOCIETHETO AECATUIICTHS, TIPEACTABIISIIOT
co00ii onucaHre KIMHUYECKUX CITy4YaeB MOSABICHUS CYMIIMIATbHBIX HAKJIOHHOCTEH U TaKUX HEBPO-
JIOTUYECKUX OTKJIOHEHMM, Kak cynoporu y i ¢ MJIY-Th, nonyyaromux tepanuio BTOpOU JTMHUU
¢ mpemnaparoMm ukiocepuH. Kaxaoe u3 aTux ucciaeioBaHuil AekiapupyeT 00 HCUe3HOBEHUN HEXKela-
TeIbHBIX A(()EKTOB BCIIE 32 OTMEHOM muKiIocepuHa [9, 20].

Crnengyer OTMETUTh, YTO YACTOTa JECTMPECCUH, TPEBOTU U McHxo3a BO Bpems yedeHuss MJIY-Th
nposiBiisiercs B 13,3 %, 12,0 % u 12,0 %, coorBeTcTBeHHO [34]. U 0cobast posb MKIIOCEpUHA B TIPs-
MOM BIIMSIHUU HE JI0Ka3aHa, TaK Kak Mpernapar Mo4Ty BCeraa UCIoIb3yeTcsl B KoMOMHauu. B onHoM
W3 UCCIIEA0BAHNM, YUEHBIMHU B CIIy4ae BO3HUKHOBEHHUS y MALIMEHTa ICUXOHEBPOJIOTHYECKON CUMIITO-
MaTHKH OBbLT MIPEKPAIeH U3 BCETO Psijia MPUMEHSIEMBIX ITPENapaToB TOJIBKO UKIOCepUH. JlaHHas Ma-
HUITYJISIIHS TI03BOJIMIIA U30JIMPOBATh 3(PPEKT U MOTyYUTh HEKOTOPOE MOATBEPKICHUE CBSI3U IIpUEMa
LUKIOCEPHUHA U JAaHHOTO BUJa MOOOYHBIX sIBJICHUH. B Teuenue 3-x nHel mocie oTMeHbI Ipernapara,
MAalKUEHT, Pa3BEPHYBIINN KapTUHY MaHUAKaJbHO-IECTPECCUBHOTO CUHPOMA C CYUIUAATbHBIMU I10-
MBITKaMHU, JaJT TIOJIHBIN perpecc HexkenaTesbHOoro 3 dexra. OaHako, B TCUCHHE CIEAYIOIIETO MecsIa
MOCJIE JAHHOTO AMU30/1a TICUXOHEBPOJOTUUECKUX CUMIITOMOB ATOT MALMEHT IPUHUMAJ aHTUIICUXO-
Tudeckue npenaparsl [10].

AHanoruusple MmyOnMKalMM O ClIy4asX CYWLUUJAIbHBIX HOMBITOK M CYUIUAA HOATBEPKIAAOT
IIyTaMaTepruueckyro poib ah(EeKTUBHBIX PACCTPOICTB Y MAlMEHTOB, MOMYYaAOIUX IUKIOCEPHH.
KitoueBoe 3naueHue 3ta nH(OpMaIys 1aeT B pPACCMOTPEHUU TAKTUKU HA3HAYECHUS [IUKIOCEpUHA JUIS
JedeHus: TyOepKyies3a y MalleHToB ¢ pacCTPOUCTBAMHU MCUXUKH. B Takux cirydasx, 3 GexT uKIo-
CepHHa JaeT BICOKHI pUCK 000CTpeHus ncuxosa. B To ke Bpems, Kak caM HUKIOCEPUH JOCTaTOYHO
YCHEUIHO MPUMEHSIETCS AJIs JIeUeHUs! OONBbHBIX C IeNpeccueil U 00ceCCUBHO-KOMITYILbCUBHBIMU pac-

CTpOHCTBaMH, B TOM 4HCIIe ¢ mu3oppenuei [2, 16, 19].
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Bo3morkHbIe HeHPOOMOIOTHUYECKUE MEXaHU3MbI TICUXOHEBPOJIOTHYECKOT0 MePEeKIrouaTeis U CTU-
MYJISIUH TITyTaMaTepruyecKoil CUCTEMBI BCIIEACTBHE HA3HAYCHUS IIUKIOCEpHUHA MOTYT ObITh CBSI3aHBI
¢ monyssinueit peuentopoB NMDA-aHTaroHuCToB M yacTU4HOro aronncra H-metmn-D-acnaprara
(NMDA) accouuuposannoro munuza (Gly), B 7o3e 500 mr B cyTku niu Boite [ 10, 34], 9to, B cBOIO
ouyepeib, MOXKET TIPUBECTH K MPOSBICHUIO TICUX03a C CYUIIUIATBHBIME TCHACHIIUSIMHU B TPYIINE BOC-
npurMuuBbIX Jull. Pore NMDA u niyramar-mMoqynupyroomux areHToB, Takux Kak D-LukiiocepuH,
pHIIY30JI0M, KETaMHUH, 1 MEMAHTHH B HACTOALIEE BPEMS TAK)KE PACCMaTpUBAETCA JUIsl JIEUEHUS PE3U-
CTEHTHOH JIENIPECCHH, PACCTPONUCTB HACTPOCHHUS, H 00CECCUBHO-KOMIYJILCUBHBIX PACCTPOMCTB. XOTs
€CTh COOOIIECHUS O TMOSIBIICHUU CUMIITOMOB Jemnpeccuu B xoje jnedenuss MJIY-TB, kotopas moria
OBITH pe3yJbTaTOM BCETO PeKUMa Teparuy U He MOTJIa ObITh OTHECEHA MIMEHHO K IHUKIocepuny [10].

Penentopet NMDA BIsIIOTCS OCHOBHBIMU BO30Y)KIAIOIIMMU PELIETITOPAMU B ILEHTPAIBHOM
HepBHOHM cucteme. OCHOBHAsI poJIb 3aKJIFOUAETCS B YYaCTUHU B IpolLieccax MaMsTH, CHHANTHUYEKON
IJTACTUYHOCTH M WMHTEJUICKTYallbHOTO pa3ButThsa. Ctumysnsmus NMDA pernentopoB crocoOCTByeT
MOBBIIIEHUIO MPOHUILIAEMOCTH MeMOpaH KIIETKU JIsi HOHOB Kanbius (Ca2+), KOTOphIe, B CBOIO OYe-
penb, y4acTBYIOT B MPOILECCE CHMHANTHUYECKOM IUIACTUYHOCTH M MEXaHU3Max Iepefayd CUTHAJIOB.
lumepctumymnsist NMDA penenTopoB npuBOIUT K (GOpMHPOBaHUIO d(PQeKTa TOKCHIHOCTH, aHa-
JOTMYHOTO HAOIIOMAIOIIEMYCs TIPU OCTPHIX HAPYIICHUSX MO3TOBOTO KPOBOOOPAIIIEHHUS 1 HEKOTOPBIX
JpYyTUX HeMpojereHepaTuBHBIX 3a001eBaHUAX [6].

Jlomyckasi, 4TO OCHOBHOE JIEMCTBHE IIMKIOCEPUHA Ha TOJOBHOM MO3L, paccMaTpuBaeMoOe HaMHU
KaK T000YHOE MpH JICYECHUH TyOepKyse3a 1 Jaroliee AepPeCcCUBHBIC PACCTPOINCTBA, a TAKXKE CyHUIIH-
JaNbHOE TIOBEJIeHUE, O0YCIIOBICHO CTUMYIISLMEH TiiyTamaraprudeckoit cuctemsl 1 NMDA pernen-
TOPOB, CIEAYET PacCCMOTPETh monuMopdusm reHo, orBeyaronux 3a NMDA penentopsl. Tak, mo-
mumopdusM cyowseauaull perientopoB NMDA, no-BuauMomy, MOXET ObITh OCHOBHBIM (PaKTOPOM,
KOTOPBIA OTBEYAET 3a pa3BUTHE MOOOYHOTO AP(deKTa y ManrueHTa ¢ TyOepKyIe30M, MOTyqaroIIero
LUKIJIOCEPUH, B BUJE CyUIIMIaJIbHOTO IOBEICHUSI.

B noctynHo# MeTUIIMHCKOW MepHOIuKe, ObLT HalIeH psa MyOIuKauid 0 NoIuMop(hu3Me TeHOB
GRIN3A u GRIN3B, xogupyromux NMDA perentopst [5, 24]. B ocHOBHOM HccnenoBaHus ObLH
MOCBSIILIEHBI N3yYEHHIO HEMPOOHOIOTUYECKUX MPOLIECCOB MPH O0JIe3HN AJblreiiMepa, paccessHHOM
CKJIepo3e U Ipyrux Hedpoauctpoduuecknx coctosHusx. B cratee Liu H. P. ¢ coaBropamu npoana-
JU3UPOBAJ ABa OJHOHYKJICOTUAHBIX momuMmopdusma, 3104G/ (rs10989563) u 3723G / (1s3739722),
Brene GRIN3A, u nea nonmumopduszmarena GRIN3B, 1210C/ T (rs4807399) u 1730C /T (1rs2240158).
[To pe3ynbraTam reHOTUIMUPOBAHUS 3K30HHOTO TTouMopdusma B reHe GRIN3A, G annens npucyt-
CTBOBaJja B 00siee BRICOKOM KOHIIEHTPAIIUU, YeM aJlieb A B MoJ0oKeHUn 3723 y marueHToB ¢ 0oJes-

HbIO AJbIreliMepa 1o cpaBHeHuUo ¢ o0byHbIMU Ipynnamu (3104G /A u 3723G / A) [24].
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Ha cerogusimnuii 1eHb UCCIIEOBaHUS T€HOB, KOIUPYIOUINX TIIyTaMaTOBbIE PELETITOPHI, TO3BOJIS-
10T paboTaTh C PSJIOM T€HOB, Y4acTHE KOTOPBIX B OpraHU3alMi HeUPOOUOIOTHYECKUX U HEUpOPU-
3MOJIOTMYECKHX IPOLIECCOB HE BHI3bIBACT cOMHEHUs. HoMeHknarypa reHoB, konupyronmux NMDA

penenTopsl, npeacrasieHa B Tadbmume 1 [11].

Tabnuya 1
Homenknamypa 2eno6 2nymamamaoesvlx peyenmopos u coOOmeemcmeyiouux um npomeuﬂoz
I'myramartoBbiii penentop I'en IIporenn
N-metmi-D-acmaprar pemnentop GRINI1 GluN1, NMDARI, NR1
GRIN2A GIluN2A, NMDAR2A, NR2A
GRIN2B GIluN2B, NMDAR2B, NR2B
GRIN2C GIuN2C, NMDAR2C, NR2C
GRIN2D GIluN2D, NMDAR2D, NR2D
GRIN3A GIuN3A, NMDAR3A, NR3A
GRIN3B GIuN3B, NMDAR3B, NR3B

Ocoboe BHUMaHKE B MOCIIEAHEE BpeMsi CKOHIIEHTPUPOBAHO Ha HeJaBHO OTKphiToM rene GRIN3B,
nokanusyrommmMest B 19 xpomocome (19p13.3) (puc. 1). OdurnmanbHoe Ha3BaHUE, KOTOPOTO — T'eH,

KOJUPYIOLINH ITTyTaMaTOBbIN peLenTop, HOHOTpomHbIi, N-meTmii-D-acniaprar 3 [17].

Chromosome 19 - NC_000019.10
[ 926037 p [ 1039063 b

ARIDZA HORLE THEM259
LOCLOS37223%  RNUe-2

GRINIE s CNN2
Puc. 1. I'en GRIN3B c noxanusayueri ¢ 19p13.3

Bo3M0oxHO, IMEHHO MOJIMMOP(U3M JaHHOTO I'eHa, y4acTBYeT B BHIOOPE BapHalliu Pa3BUTHUS Ta-
KUX MOO0YHBIX 3(PPEKTOB, KaK CYUIH] U CYUIUIaTIbHOE TIOBEJACHNE BO BPEMS JICUCHUS [TUKIIOCEPH-
HOM TyOepKyJesa.

[To6ounbie 3pdexTs! npu hapMakoTepanuu nNpenapaToM HUKIOCEPUH Y OOIBHBIX TYOESPKYIe30M
JIETKUX, TPOSIBIISIONIMECS CYUIUIAIbHBIM MOBEICHMEM, Ha CCTOJHSIIHHUNA JICHb MaJOU3yYCHHbBI H
TpeOYIOT MPOBEACHHUS UCCIICIOBAHNI C UCKITFOUCHHEM KOH(payHINHT-()aKTOPOB, a TAKXKE BBIICIICHUS
NOJTMMOP(HU3MOB I€HOB, YYaCTBYIOIIUX B KOJAUPOBAHUH MMOTECHIIMAIBLHO 3aJICHCTBOBAHHBIX HEUPOOH-

OJIOTMYCCKHUX U HeﬁpO(bI/ISI/IOJIOFI/I‘IeCKHX mpouccCoB.

— 516 —



© CoBpeMeHHbIE UCCIIE0BAHNS COLIMANIBHBIX MPOOJIEM (JIEKTPOHHBIN HAYyUHBIH XKypHa),
Modern Research of Social Problems, Ne4(48), 2015

» www.sisp.nkras.ru

Chnucok Jmreparypsbl

. BacumseBa U.A., CamoitnoBa A.I. CoBpeMeHHBIE MOAXObI K XUMUOTEPAITUU TyOepKyJie3a Jier-
kux // [Tynemononorus. 2011. Ne3. C. 108-112.

. Todd A.C IlepcnieKTHBEI JIeueHNUs: KOTHUTUBHOTO Je(UIIMTA U HETATUBHONW CUMIITOMATHKH -
3o¢penun // Bcemupnas ncuxuarpus. 2013. Nel12(2). C. 95-103.

. Jleuenue tybOepkynesa // meddisser.ru URL: http://meddisser.ru/view page.php?page=61&ID=10
(mata obpamenus: 14.04.2015).

. PyKoBOZICTBO 1O TMAarHOCTHKE M JICYCHHUIO JeTel, OOMbHBIX TyOepKynae3oMm PecmybOnuku Tamku-
kuctad // http://www.msf.org.uk/ URL: http://www.msf.org.uk/sites/uk/files/tajikistan_pediatric
tb_rus_final.pdf (nata obpamenus: 14.04.2015).

. Pa3anneBa A.A. HekoTopble KOMIIOHEHTBI TIIyTaMaTAPIUYeCKOH CHCTEMBI y OOJIbHBIX C pa3HbI-
MU THUIIAMHU TE€YEHUS PACCEIHHOIO CKJIEpO3a: IUC. ... KaHi. men. Hayk: 14.01.11. — Tomck, 2014.
108 c.

. UYepsskoB A.B. HapyuieHre MONeKyIsipHON acUMMETprH aMUHOKUCIOT (d\l-oHaHTHOMEpBI) IpH
HOPMAaJIbHOM CTapeHHMU U HeWpojereHepaTHBHBIX 3a0oieBaHusx // Acummerpus. 2010. Ned(2).
C.77-112.

. Argiro Pachi, Dionisios Bratis, Georgios Moussas, and Athanasios Tselebis Psychiatric Morbidity
and Other Factors Affecting Treatment Adherence in Pulmonary Tuberculosis Patients / Tubercu-
losis Research and Treatment. 2013. Ne 2013. 37 p.

. Alao A.O., Yolles J.C. Isoniazid-induced psychosis // Annals of Pharmacotherapy. 1998. Ne9.
Pp. 889-891.

. Antitubercular drug-induced violent suicide of a hospitalised patient / www.ncbi.nlm.nih.gov
URL: http://www.ncbi.nlm.nih.gov/pubmed/24395874 (nata obpamenus: 14.04.2015).

10. Bakhla A.K., Gore P.S., Srivastava S.L. Cycloserine induced mania // Industrial psychiatry jour-

nal. 2013. Vol. 22. Ne 1. Pp. 69-70.

11. Chandley M.J. et al. Elevated gene expression of glutamate receptors in noradrenergic neurons

from the locus coeruleus in major depression //International Journal of Neuropsychopharmaco-
logy. 2014. Vol. 17. Ne 10. Pp. 1569-1578.

12. Fujita J., Sunada K., Hayashi H., Hayashihara K., Saito T. A case of multi-drug resistant tubercu-

losis showing psychiatric adverse effect by cycloserine // Tuberculosis. 2008. Ne83(1). Pp. 23-25.

13. Fernandez-Villar A., Sope B., Fernandez-Villar J. et al. The influence of risk factors on the seve-

rity of anti-tuberculosis drug-induced hepatotoxicity // International Journal of Tuberculosis and

— 517 —



© CoBpeMeHHbIE HCCIICIOBAHUS COIMATBHBIX MTPOOJIeM (3JICKTPOHHBIN HAyYHBIN JKypHA),
Modern Research of Social Problems, Ne4(48), 2015

= www.sisp.nkras.ru

Lung Disease. 2004. Ne8. Pp. 1499-1505.

14. Global tuberculosis report 2014 // http://www.who.int/ URL: http://www.who.int/tb/publications/
global report/gtbr14 main_text.pdf (gara oOpamenus: 14.04.2015).

15. Gnam W., Flint A., Goldbloom D. Isoniazid-induced hallucinosis: response to pyridoxine // Psy-
chosomatics. 1993. Ne6. Pp. 537-539.

16. Goff D.C. et al. A six-month, placebo-controlled trial of D-cycloserine co-administered with
conventional antipsychotics in schizophrenia patients // Psychopharmacology. 2005. Vol. 179.
Ne 1. Pp. 144-150.

17. GRIN3B glutamate receptor, ionotropic, N-methyl-D-aspartate 3B [Homo sapiens (human)] //
www.ncbi.nlm.nih.gov URL: http://www.ncbi.nlm.nih.gov/gene/116444 (nata oOpaiueHus:
14.04.2015).

18. Guidelines on Programmatic Management of Drug Resistant TB (PMDT) in India. New Delhi:
Central TB Division, Directorate General of Health Services, Ministry of Health and Family Wel-
fare; 2012. Revised National Tuberculosis Control Programme.

19. Heresco-Levy U. et al. Placebo-controlled trial of D-cycloserine added to conventional neurolep-
tics, olanzapine, or risperidone in schizophrenia //American Journal of Psychiatry. 2002. Vol. 159.
Ne 3. Pp. 480-482.

20. Hofmann S.G., Pollack M.H., Otto M.W. Augmentation treatment of psychotherapy for anxiety
disorders with d-cycloserine //CNS drug reviews. 2006. Vol. 12. Ne 3-4. Pp. 208-217.

21.Ibrahim Z.Y., Menke J.J. Comment: isoniazid-induced psychosis // The Annals of Pharmaco-
therapy. 1994. Ne28. Pp. 1311.

22.James BO. Suicide & tuberculosis // The Indian Journal of Medical Research. 2013. Ne 138(2).
Pp. 182-183.

23. Lewis W.C., Calden G., Thurston J.R., Gilson W.E. Psychiatric and neurological reaction to cy-
closerine in the treatment of tuberculosis // Dis Chest. 1957. Ne32. Pp. 172-182.

24.Liu H.P. et al. Genetic variation in N-methyl-D-aspartate receptor subunit NR3A but not NR3B
influences susceptibility to Alzheimer’s disease // Dementia and geriatric cognitive disorders.
2008. Vol. 28. Ne 6. Pp. 521-527.

25. Pasargiklian M., Biondi L. Neurologic and behavioural reactions of tuberculous patients treated
with cycloserine // Scandinavian Journal of Respiratory Diseases. 1970. Ne71. Pp. 201-208.

26. Peltzer K., Louw J. Prevalence of suicidal behaviour & associated factors among tuberculosis
patients in public primary care in South Africa / The Indian Journal of Medical Research. 2013.
Nel138(2). Pp. 194-200.

— 518 —



© CoBpeMeHHbIE UCCIIE0BAHNS COLIMANIBHBIX MPOOJIEM (JIEKTPOHHBIN HAYyUHBIH XKypHa),
Modern Research of Social Problems, Ne4(48), 2015

» www.sisp.nkras.ru

27.Sharma S.K., Mohan A. Tuberculosis: From an incurable scourge to a curable disease — journey
over a millennium // The Indian Journal of Medical Research. 2013. Ne137(3). Pp. 455-493.

28. Sharma S.K., Mohan A. Multidrug-resistant tuberculosis // Indian Journal of Medical Research.
2004. Ne 120. Pp. 354-376.

29. World Health Organization. WHO Report on the TB epidemic. WHO/TB/94.177. Geneva: World
Health Organization; 1994. TB. A global emergency.

30. Sharma S.K., Mohan A. Multidrug-resistant tuberculosis: a menace that threatens to destabilize
tuberculosis control // Chest. 2006. Ne 130. Pp. 261-272.

31.Shakya R., Rao B.S., Shrestha B. Incidence of hepatotoxicity due to antitubercular medicines and
assessment of risk factors // Annals of Pharmacotherapy. 2004. Ne38. Pp. 1074-1079.

32.Sun F., Chen Y., Xiang Y., Zhan S. Drug-metabolising enzyme polymorphisms and predisposition
to anti-tuberculosis drug-induced liver injury: a meta-analysis // International Journal of Tubercu-
losis and Lung Disease. 2008. Ne9. Pp. 994-1002.

33.Ungo J.R., Jones D., Ashkin D. et al. Antituberculosis druginducted hepatotoxicity: the role of
hepatitis C virus and the human immunodeficiency virus // American Journal of Respiratory and
Critical Care Medicine. 1998. Nel5. Pp. 1871-1876.

34. Vega P. et al. Psychiatric issues in the management of patients with multidrug-resistant tubercu-
losis //The International Journal of Tuberculosis and Lung Disease. 2004. Vol. 8. Ne 6. Pp. 749-
759.

35. Weekly epidemiological record // http://www.who.int/wer URL: http://www.who.int/wer/
wer8145.pdf (nata oopamenus: 14.04.2015).

36. Weidorn W.S., Ervin F. Schizophrenic-like psychotic reaction with administration of isoniazid //
Archives of Neurology and Psychiatry. 1954. Ne72. Pp. 321.

37. Weidorn W.S., Ervin F. Schizophrenic-like psychotic reaction with administration of isoniazid //
Archives of Neurology and Psychiatry. 1954. Ne72. Pp. 321-324.

38.Xia Y.Y.,, Hu D.Y,, Liu F.Y. Design of the anti-tuberculosis drugs induced adverse reactions in
China national tuberculosis prevention and control scheme study (ADACS) // BMC Public Health.
2010. Ne10. P. 267.

References

1. Vasilieva LA. Samoilova A.G. Sovremennye podhody k himioterapii tuberkuleza legkih [Current
approaches to chemotherapy of lung tuberculosis] // Pulmonology. 2011. Ne3. Pp. 108-112.

— 519 —



© CoBpeMeHHbIE HCCIICIOBAHUS COIMATBHBIX MTPOOJIeM (3JICKTPOHHBIN HAyYHBIN JKypHA),
Modern Research of Social Problems, Ne4(48), 2015

= www.sisp.nkras.ru

. Goff D.S. Perspektivy lechenija kognitivnogo deficita i negativnoj simptomatiki shizofrenii [Pros-
pects treat cognitive deficits and negative symptoms of schizophrenia] / World Psychiatry. 2013.
Nel2 (2). Pp. 95-103.

. Lechenie tuberkuleza [Treatment of tuberculosis] // meddisser.ru URL: http://meddisser.ru/view
page.php?page=61&ID=10 (the date of circulation: 14.04.2015).

. Rukovodstvo po diagnostike i lecheniju detej, bol’nyh tuberkulezom Respubliki Tadzhikistan
[Guidelines for the diagnosis and treatment of children with tuberculosis of the Republic of Ta-
jikistan] // http://www.msf.org.uk/ URL: http://www.msf.org.uk/sites/uk/files/tajikistan pediat-
ric_tb rus final.pdf (the date of circulation: 04.14.2015).

. Ryazantseva A.A. Nekotorye komponenty glutamatjergicheskoj sistemy u bol’nyh s raznymi ti-
pami techenija rassejannogo skleroza [Some components of the glutamatergic system in patients
with different types of MS disease: the dissertation of the candidate of medical science]: 14.01.11.
— Tomsk, 2014. 108 p.

. A.V. Chervyakov Narushenie molekuljarnoj asimmetrii aminokislot (d\l-jenantiomery) pri
normal ’nom starenii i nejrodegenerativnyh zabolevanijah [Report molecular asymmetry amino
(d \ l-enantiomers) in normal aging and neurodegenerative diseases] // Asymmetry. 2010. Ne4 (2).
Pp. 77-112.

. Argiro Pachi, Dionisios Bratis, Georgios Moussas, and Athanasios Tselebis Psychiatric Morbidity
and Other Factors Affecting Treatment Adherence in Pulmonary Tuberculosis Patients / Tubercu-
losis Research and Treatment. 2013. Ne 2013. 37 p.

. Alao A.O., Yolles J.C. Isoniazid-induced psychosis // Annals of Pharmacotherapy. 1998. Ne9.
Pp. 889-891.

. Antitubercular drug-induced violent suicide of a hospitalised patient / www.ncbi.nlm.nih.gov
URL: http://www.ncbi.nlm.nih.gov/pubmed/24395874 (date of treatment: 04/14/2015) .

10. Bakhla AK, Gore PS, Srivastava SL Cycloserine induced mania // Industrial psychiatry journal.

2013. Vol. 22. Ne 1. Pp. 69-70.

11. Chandley M.J. et al. Elevated gene expression of glutamate receptors in noradrenergic neurons

from the locus coeruleus in major depression // International Journal of Neuropsychopharmaco-
logy. 2014. Vol. 17. Ne 10. Pp. 1569-1578.

12. Fujita J., Sunada K., Hayashi H., Hayashihara K., Saito T. A case of multi-drug resistant tubercu-

losis showing psychiatric adverse effect by cycloserine // Tuberculosis. 2008. Ne83 (1). Pp. 23-25.

13. Fernandez-Villar A., Sope B., Fern~andez-Villar J.et al. The influence of risk factors on the sever-

ity of anti-tuberculosis drug-induced hepatotoxicity // International Journal of Tuberculosis and

— 520 —



© CoBpeMeHHbIE UCCIIE0BAHNS COLIMANIBHBIX MPOOJIEM (JIEKTPOHHBIN HAYyUHBIH XKypHa),
Modern Research of Social Problems, Ne4(48), 2015

» www.sisp.nkras.ru

Lung Disease. 2004. Ne8. Pp. 1499-1505.

14. Global tuberculosis report 2014 // http://www.who.int/ URL: http://www.who.int/tb/publications/
global report/gtbr14 main_text.pdf (the date of circulation: 14.04.2015).

15. Gnam W., Flint A., Goldbloom D. Isoniazid-induced hallucinosis: response to pyridoxine // Psy-
chosomatics. 1993. Ne6. Pp. 537-539.

16. Goff D. C. et al. A six-month, placebo-controlled trial of D-cycloserine co-administered with con-
ventional antipsychotics in schizophrenia patients // Psychopharmacology. 2005. Vol. 179. Ne 1.
Pp. 144-150.

17. GRIN3B glutamate receptor, ionotropic, N-methyl-D-aspartate 3B [Homo sapiens (human)] //
www.ncbi.nlm.nih.gov URL: http://www.ncbi.nlm.nih.gov/ gene / 116444 (the date of circula-
tion: 04.14.2015).

18. Guidelines on Programmatic Management of Drug Resistant TB (PMDT) in India. New Delhi:
Central TB Division, Directorate General of Health Services, Ministry of Health and Family Wel-
fare; 2012. Revised National Tuberculosis Control Programme.

19. Heresco-Levy U. et al. Placebo-controlled trial of D-cycloserine added to conventional neurolep-
tics, olanzapine, or risperidone in schizophrenia // American Journal of Psychiatry. 2002. Vol. 159.
Ne 3. Pp. 480-482.

20. Hofmann SG, Pollack MH, Otto MW Augmentation treatment of psychotherapy for anxiety dis-
orders with d-cycloserine // CNS drug reviews. 2006. Vol. 12. Ne 3-4. Pp. 208-217.

21.Ibrahim Z.Y., Menke J.J. Comment: isoniazid-induced psychosis // The Annals of Pharmaco-
therapy. 1994. Ne28. P. 1311.

22.James BO. Suicide & tuberculosis // The Indian Journal of Medical Research. 2013. Ne 138 (2).
Pp. 182-183.

23. Lewis WC, Calden G., Thurston JR, Gilson WE Psychiatric and neurological reaction to cycloser-
ine in the treatment of tuberculosis // Dis Chest. 1957. Ne32. Pp. 172-182.

24.Liu H. P. et al. Genetic variation in N-methyl-D-aspartate receptor subunit NR3A but not NR3B
influences susceptibility to Alzheimer’s disease // Dementia and geriatric cognitive disorders.
2008. Vol. 28. Ne 6. Pp. 521-527.

25. Pasargiklian M., Biondi L. Neurologic and behavioural reactions of tuberculous patients treated
with cycloserine // Scandinavian Journal of Respiratory Diseases. 1970. Ne71. Pp. 201-208.

26. Peltzer K., Louw J. Prevalence of suicidal behaviour & associated factors among tuberculosis
patients in public primary care in South Africa / The Indian Journal of Medical Research. 2013.
Nel38 (2). Pp. 194-200.

— 521 —



© CoBpeMeHHbIE HCCIICIOBAHUS COIMATBHBIX MTPOOJIeM (3JICKTPOHHBIN HAyYHBIN JKypHA),
Modern Research of Social Problems, Ne4(48), 2015

= www.sisp.nkras.ru

27.Sharma SK, Mohan A. Tuberculosis: From an incurable scourge to a curable disease — journey
over a millennium // The Indian Journal of Medical Research. 2013. Ne137 (3). Pp. 455-493.

28. Sharma SK, Mohan A. Multidrug-resistant tuberculosis // Indian Journal of Medical Research.
2004. Ne 120. Pp. 354-76.

29. World Health Organization. WHO Report on the TB epidemic. WHO / TB / 94.177. Geneva:
World Health Organization; 1994. TB. A global emergency.

30. Sharma SK, Mohan A. Multidrug-resistant tuberculosis: a menace that threatens to destabilize
tuberculosis control // Chest. 2006. Ne 130. Pp. 261-272.

31.Shakya R., Rao BS, Shrestha B. Incidence of hepatotoxicity due to antitubercular medicines and
assessment of risk factors // Annals of Pharmacotherapy. 2004. Ne38. Pp. 1074-1079.

32.Sun F., Chen Y., Xiang Y., Zhan S. Drug-metabolising enzyme polymorphisms and predisposition
to anti-tuberculosis drug-induced liver injury: a meta-analysis // International Journal of Tubercu-
losis and Lung Disease. 2008. Ne9. Pp. 994-1002.

33.Ungo J.R., Jones D., Ashkin D. et al. Antituberculosis druginducted hepatotoxicity: the role of
hepatitis C virus and the human immunodeficiency virus // American Journal of Respiratory and
Critical Care Medicine. 1998. Nel5. Pp. 1871-1876.

34. Vega P. et al. Psychiatric issues in the management of patients with multidrug-resistant tubercu-
losis // The International Journal of Tuberculosis and Lung Disease. 2004. Vol. 8. Ne 6. Pp. 749-
759.

35. Weekly epidemiological record // http://www.who.int/wer URL: http://www.who.int/wer/wer
8145.pdf (the date of circulation: 04.14.2015).

36. Weidorn WS, Ervin F. Schizophrenic-like psychotic reaction with administration of isoniazid //
Archives of Neurology and Psychiatry. 1954. Ne72. Pp. 321.

37. Weidorn WS, Ervin F. Schizophrenic-like psychotic reaction with administration of isoniazid //
Archives of Neurology and Psychiatry. 1954. Ne72. Pp. 321-324.

38.Xia Y.Y.,, Hu D.Y,, Liu F.Y. Design of the anti-tuberculosis drugs induced adverse reactions in
China national tuberculosis prevention and control scheme study (ADACS) // BMC Public Health.
2010. Ne10. P. 267.

JAHHBIE Ob ABTOPAX
MyxamenoBa Mepyept Myxame0BHA, IPOSKTHBINM MEHEKEP OT/AeNIa MOHUTOPUHTA KIMHUYE-

CKUX HCTIBITaHUH U 0a3bl qaHHBIX AO «HayuyHblii EeHTp MPOTUBOMH(EKIIMOHHBIX MTPETIapaToOB»

— 522 —



© CoBpeMeHHbIE UCCIIE0BAHNS COLIMANIBHBIX MPOOJIEM (JIEKTPOHHBIN HAYyUHBIH XKypHa),
Modern Research of Social Problems, Ne4(48), 2015

» www.sisp.nkras.ru

Ilepsviii Mockoeckuii eocyoapcmeennviti meouyunckutl ynusepcumem umenu M.M. Ceuenosa
Munucmepcmea 30pasooxpanenus Poccutickoti @edepayuu

yn. Tpybeyxas, 0. 8, cmp. 2, 2. Mockesa, 119991, Poccus

E-mail: muhamedova85@mail.ru

AxMeToBa Auja AJJJAaHOBHA, BEAYIIMH CIIELUANNCT OTAENA MJIAHUPOBAHUS KIMHUYECKUX HC-
IIBITAHUN

Ilepsviii Mockoeckuii eocyoapcmeennvii meouyunckutl ynusepcumem umenu M.M. Ceuenosa
Munucmepcmea 30pasooxpanenus Poccutickoti @edepayuu

yn. Tpybeyxas, 0. 8, cmp. 2, 2. Mockesa, 119991, Poccus

DATA ABOUT THE AUTHORS

Mukhamedova Meruert Muhamedovna, Project Manager, monitoring of clinical trials and the
database of JSC «Scientific Center for anti-infectious drugs»

L.M. Sechenov First Moscow State Medical University

st. Trubetskaya, 8/2, Moscow, 119991, Russia

E-mail: muhamedova85@mail.ru

Akhmetova Aida Aldanovna, leading specialist of the planning of clinical trials

1L.M. Sechenov First Moscow State Medical University

st. Trubetskaya, 8/2, Moscow, 119991, Russia

— 523 —



