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HecmoTps Ha pa3BuTuMe GuoTepanuu, XMMMOTEpanus ocTaeTCs OfHUM U3 OCHOBHbLIX METO/0B leYEHNS OHKO-
NOrNYecKMX 60MbHbIX. B HacTosLWee Bpems cyllecTBYOT 60nee 100 NpoTUBOOMYXO0NEBbLIX NEKAPCTBEHHbIX CYOCTaH-
LViA, OfHAKO €>KEerofHO B KNMHUYECKYIO NMPaKTWKY BXOAAT HOBbIE eKapCTBEHHbIE CPeAcTBa U anpobupyloTcs pas-
NYHbIE TepaneBTMYeCKUEe PEXKUMbI, YTO0 paclumpsieT BO3MOXKHOCTU Tepanun uynydwaeT pe3ynbTaT bl 1eUEHNS.
Mo3ToMy afekBaTHOE MCMONb30BaHWE COBPEMEHHON XMMMOTepanuu TpebyeT MOCTOSHHOTO OBHOBNEHUS WHGOP-
Maluu o NPOTWBOOMNYXONEBbIX MpenapaTax N MeToAax UX UCMoNb30BaHus. MepopanbHoe NPUMEeHEHMEe NeKapCTBEH-
HbIX CPEACTB SIBNAETCA CaMblM eCTECTBEHHbIM W yA06HbIM CNOCOGOM BBEJEHWS 1EKAPCTB B OPraHW3M YenoBeka.
MepopanbHO BBOAAT okano 75% npenapaToB, 061afaloLimMx CNoCO6HOC T BCACLIBATHLCS B >KENYA0YHO-KULLEYHOM
TpakTe B TeueHue 1-3 unocne nprema. MepopanbHble nekapcTBeHHble hopMbl {/1D) Hanbonee pacnpocTpaHeHbl
6narogaps OTHOCUTENbHON NPOCTOTE X MPON3BOACTBA, YA0OCTBY NOMb30BaHWS, TOUHOCT J0O3MPOBAHNS U BbICO-
Kol cTabunbHocTH. MosTomy hapMmaLeBTUYeCKMe KOMNaHUM Yalle BOCNPOU3BOAAT A>KEHepUKM B BUAe TabneTok
1 Kancyn gna npuema BHyTpb. OfHaKo 60MbLUMHCTBO NeKapCTBEHHbIX BellecTB {/1B) paspyliawTcs noj AeicTeu-
em cpegbl XKKT, 4TO fenaeT HEBOSMOXKHbIM KCMONb30BaHNe NepopanbHOro nyTwW BBeAeHUs. B gaHHOM 0630pe nn-
TepaTypbl OXapakTepn3oBaHbl OCHOBHbIE rpyMnMnbl NPOTUBOOMYXO0/EBLIX NPenapaToB, KOTOpble 3eKTBHbI NpU
npuemMe BHyTpb. Llenb nccnegoBanus 3aknouaeTcs B 0606LeHMN MHGOPMALMM 06 OCHOBHBIX rpynnax NnpoTWBoO-
MyXoNeBbIxX NPenapaToB, UCNOAb3YeMbIX ANS BHY TPEHHEro nNpuMeHeHnst. MaTepuanbl U MeTofbl. O6beKTOM uccne-
[0BaHUs ABNSNNCH U3BECTHbIE MPOTUBOOMYXO/EBbLIE NpenapaThl, pa3peLleHHble AN npuemMa BHyTpb. MccnefoBaHue
NPOBOAMNOCL C UCMONb30BAHMEM NMOMCKOBO-MH(hOpMaLoHHbIX {ebibrary, PubMed, CyberLeninka, ResearchGate) u
6MbNMoTeYHbIX 6a3 faHHbIX, a Tak>Ke B [0CyapCTBEHHOM peeCcTpe N1eKapCTBEHHbIX CPeACTB. Pe3ynbTaThl U 06-
Cy>KfeHue. AHanuavpys apceHan LMTOTOKCUYECKNX NpenapaToB, crefyeT OTMETUTb, YTO NMPOTUBOOMYXO/NEBbIE
CybCTaHLMM XapaKTepn3yloTCA BbICOKOA XUMWUYECKOW NabuibHOCTbIO, OHW (POTOUYBCTBUTENLHbI, TEpPMOnabub-
Hbl, TUFPOCKOMWYHbI U TMAPOANTMUYECKU HEYCTORYMBBI. DTW CBONCTBA OCNOXKHAT Kak MofyyeHWe BOCMPOW3BO-
[MMOro TepaneBTUYecKoro adhekTa npu npreme BHyTPb, TakK W TEXHONOTMYECKMe MpoLecchl Npy Bbinycke J1P.
Kpome Toro, npoTMBOOMyX0/eBLIE NpenapaThbl 067a4al0T MyTareHHbIM, TepaTOreHHbIM, CEHCUOUAN3NPYHOLLAM U
anneprusupylowum geicTemem. 3aknoyeHune. OTCYyTCTBME AOCTATOUYHONW M3OGMPATENLHOCTU MPOTUBOOMYXOne-
BOr0O [eACTBMUA LMTOTOKCMUYECKUX NpenapaToB M Hebo/bllas WUpoTa (PapMakonornyeckoro AeiicTeus TpebyroT
ucnonb3oBaHus J1d, obecneumBatoLMX KOHTPONb AocTaeku JIB B opraHusm, B TOM uucie TOYHOCTb A03MPOBKM
U CTaHfapTHYH 6uogocTynHocTb. OYeHb Ba>KHYIO pofib B ocTaske /1B k MecTy nopa>keHus urpaeT J1®. Yuu-
ThiBasi BbICOKYH) TOKCMYHOCTb NPOTMBOONYXONEBbIX MPEnapaToB, AN N3be>KaHUs MeCTHOTKaHEBbIX peakLuuii npu
npuemMe BHYyTpb, 0683aTeNbHO CO3AaTCSA Kancybl U TabaeTKu1, NOKPbIThle 06010UKONA.

KnioueBble cnosa: NpoOTUBOOMYXONEBbIE NpenapaThl, NepopanbHbIl NyTh BBEAEHUS, ankUAMPYHOLLMe npenapa-
Thl, NPOTUBOONYXONEBbIE AaHTUOMOTUKM, aHTUMETab0UTbl
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Despite the development of biotherapy, chemotherapy remains one ofthe main methods oftreatment of cancer
patients. Currently, there are more than 100 anticancer drug substances, however, everyyear new drugs enter clinical
practice and various therapeutic regimens are tested, expanding the possibilities o ftherapy and improving the results
oftreatment. Therefore, the adequate use ofmodern chemotherapy requires constant updating o f information about
anticancer drugs and methods oftheir use. Oral administration ofdrugs is the most natural and convenient way to
introduce drugs into the human body. There are about 75% oforally administered drugs that have the ability to be
absorbed in the gastrointestinal tractwithin 1-3 hours after administration. Oral dosageforms (DF) are most common
due to the relative simplicity oftheir production, convenience ofuse, accuracy ofdosing and high stability. Therefore,
pharmaceutical companies often reproduce generics in the form of tablets and capsules for oral administration.
However, most active pharmaceutical ingredient (API) are destroyed by the action of the gastrointestinal tract
environment, which makes it impossible to use the oral administration. This review o fthe literature describes the main
groups o fanticancer drugs that are effective when taken orally. The aim ofthe study is to compile the information on
the main groups o fanticancer drugs used internally. Materials and methods. The object o fthe study was well-known
anticancer drugs approvedfor oral administration. The study was conducted using search information and library
databases (eLibrary, PubMed, CyberLeninka, ResearchGate), as well as State Register of Medicinal Remedies.
Results and discussion. Analyzing the arsenal of cytotoxic drugs, it should be noted that antitumor substances are
characterized by high chemical lability, they are photosensitive, heat-labile, hygroscopic and hydrolytically unstable.
These properties complicate both obtaining reproducible therapeutic effect when taken orally and technological in-
processes. In addition, anticancer drugs have mutagenic, teratogenic, sensitizing and allergenic effects. Conclusion.
Lack of sufficient selectivity of the antitumor effect of cytotoxic drugs and a small breadth ofpharmacological
action require the use ofDF, ensuring control ofdrug delivery to the body, including dosage accuracy and standard
bioavailability. DF plays a very important role in the delivery ofdrugs to the lesion site. Capsules and coated tablets
are necessarily created to avoid high toxicity o fanticancer drugs and local tissue reactions when taken orally.

Keywords: anticancer drugs, oral route o fadministration, alkylating agents, anticancer antibiotics, antimetabolites

BBELEHWE. JflekapcTBeHHas Tepanus onyxonei
ABNAETCA aKTyanbHbIM Pa3fie/loM COBPEMEHHOW Meau-
UMHbI. HecMOTpsA Ha MOMbITKA 6MOTepanuu OMyxonein,
XMMMNOTEPanUA oCTaeTcs OLHWM M3 OCHOBHbIX METOOB
NeYyeHns OHKO/IOrMYecknx 60MbHbIX. B HacTosLiee Bpe-
M5 60nee 100 NpOTMBOOMYXO0NEBLIX CYO6CTaHLMIA BOLLM
B K/IMHMYECKYIO NPaKTUKy. TakK Kak co3faHue Oopuru-
Ha/lbHbIX NpenapaToB CTaHOBUTCA BCe LOPOXe, 6o/bluee
BHMMaHWe ucCnefoBaTeny CTanu yAaenatb YayuylleHUo
CBOWCTB Y)XXe WM3BECTHbIX MpenapaToB. CHuxeHue 3g-
(heKTUBHOCTW Hay4HbIX WCCMefOBaHU/A MO CO34aHWIO
MPUHLMMNNANLHO HOBLIX CPEACTB, BbICOKWIA PUCK AfS
[,0NTOBPEMEHHbIX MHBECTULUIA, a TaKXKe BO/bLLOI accop-
TUMEHT [eLleBblX JPKEHEPUKOB CTUMYNUPYIOT pa3paboT-
KW OPUTMHANIbHBIX ONTUMU3NPOBAHHbIX IEKAPCTBEHHbIX
thopm (J1d) n3BeCTHbIX NeKapCTBEHHbIX CybcTaHUMiA [1].

B0O3MOXHOCTb AOCTaBKW /IeKApCTBEHHOr0 BELLECTBa
(N1B) B O4ar nopaxeHus, 0CO6eHHOCTb €ro B3anMofei-
CTBMSA C OPraHM3MOM B OCHOBHOM ONpeAenstoTca payu-
OHa/lbHbIM MyTeM BBeAeHUs. B cBow ovepegb Twn J1®
onpefensieT NOpsAoK B3aumogencTaus J1IB ¢ cucteMamu
opraHvamMa. JMeKTUBHOCTb JOCTaBKN aKTUBHOrO npe-

naparta K onyxonu 3aBUCUT OT psfa ero (U3nMKo-XuMu-
YeCKMX U BMONOrMYeckuXx CBOWCTB, KOTOpblE OrpaHu-
YMBatOT TEXHOMOTMYECKME BO3MOXHOCTM MPU CO3L4aHUM
NHBLEKLMOHHOM JTI® n3-3a rugpoctobHocTL JIB, BbICOKOI
TOKCUYHOCTW WM MNOSIBAEHWUS MOGOYHBIX OCMOXHEHUIA
TUNa MeCTHO-TKaHEeBbIX peakumii. MpoTMBOONYX0/eBble
J1B 9BNAOTCS BbICOKOPEAKTUBHbLIMU COEJUHEHUAMMU, MO-
3TOMY B BOAHbIX PacTBOpPax OHW JIErkO MMAPOJIN3YIOTCS,
okucnsaTes, ux athekT 3aBucuT ot pH cpeabl [2]. Mpu
nonagaHuu B opraHmsm /1B B3auMogeiicTBytoT ¢ 610M10-
FMYECKUMW YKULKOCTAMU U TKaHAMW, HENOCPEACTBEHHO
KOHTaKTUPYHOLLMMM C HUM NPpW BBeeHUMN. CKOpPOCTb Mo-
ABneHnst JIB B KPOBEHOCHOWM M NMMGaTUYeCKOi cucTe-
Max, pacrpefefieHne no opraHam U TKaHAM Harnpamyto
3aBucuT oT nyTn BeBegeHns J1d [3]. K co3gaHHbIM J1D
ANA KaXK4Oro nyTy BBefeHWS MpeabsBnstoTcsa ocobble
Tpe60oBaHWsA, KOTOPbIE 3a/10XKeHbI B CneLuanbHble 06Lme
CTaTby, BK/IHOYEHHbIE B rOCYJapCTBEHHbBIE (hapMakonen un
Lpyrvue HopMaTUBHbIE LOKYMEHTbI.

MepopanbHOe NPUMEHEHWE NIEKaPCTBEHHbIX CPeLCTB
ABNAETCA CaMblM €CTECTBEHHbIM U YA06HbLIM, Hanbonee
pacnpocTpaHeHHbIM cnoco6om BBefieHNs JIB B opraHn3m
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yenoseka. lNepopanbHO BBOAAT OKONO 75% nekapcTs,
061agatoLWwmnx crnocobHOCTbI0 BCACbIBATHCA B XeNyAou-
HO-KMLIEeYHOM TpakTe B TeyeHue 1-3 4 nocne npuema.
MepopanbHbl MYTb NPUMEHEHUS ABNSETCA OAHUM U3
BMAOB 3HTEPanbHOro, NyTW BBEAEHUS JIEKaPCTBEHHbIX
CPefCTB, K KOTOPOMY TakXe 0THOCATCS CyOMHIBabHOE,
TpaHCOYKKalbHOe 1 peKTanbHOe BBeAeHNs. Teepable JID
ABNAIOTCA Hambonee pacnpocTpaHeHHbIMKM, 6narogaps
OTHOCUTENIbHOM NPOCTOTE WX NPOW3BOACTBA, YAO6CTBY
Nob30BaHUA, TOYHOCTU [03MPOBAHUA U BbICOKOW CTa-
6unbHocT [4, 5]. Mo3ToMy OCHOBHble (hapmaueBTU-
YyecKue KOMMaHUW Yalle BOCMPOU3BOAAT [XKEHepuKn B
BUAe TabNeToK 1 Kancyn Ans npuema BHyTpPb.

Mpn paspaboTke nepopanbHbiXx JI® cyulecTByeT
npobnema HM3KOI 6MogoCTYNHOCTU J1B, KOTOpas 3aBu-
CUT OT psja (hakTopoB: BOAOPACTBOPUMOCTb, NPOHULA-
€MOCTb, CKOPOCTb PacTBOPeHWs, MeTabonnsm v BbiBese-
Hue. TakXke, Kak Ans napeHTepanbHbIX JI®, Tak 1 Ans
3HTEpabHbIX, PACTBOPUMOCTb J1B - 3TO 0YEeHb BaXKHbIiA
napameTp, obecneynBatoLWMii LOCTVXKEHME >Kenaemoi
TepaneBTMYECKON KOHLEHTpauum B CUCTEMHOMN LUPKY-
NALUUKU N COOTBETCTBEHHO HEOOXOAMMBINA (hapmakonoru-
yeckunii agekT [6-8]. ShheKTUBHOCTL MEepopabHOro
cnocoba NpUMEHEHUs 3aBUCUT Kak OT (hapMakKOKUHETU-
YecKUX napameTpoB npenapata - (U3NKO-XUMUYECKUX
CBOICTB, CKOPOCTUN BCACbIBAHUSA U BPEMEHW JOCTUXKEHUS
MaKCMMa/ibHOM KOHLeHTpauuu, nepuoja nonyBbiBefe-
HWUA npenaparta, Tak U OT (PU3MONOrUYECKUX CBOWCTB
opraHusma - u3MeHeHusi pH B pa3fnyHbIX OTAenax nu-
LeBapuTeNbHOM CUCTEMbI, MAOWLALM MOBEPXHOCTU, C
KOTOpPOI BCacbIBAKOTCA NIeKApPCTBEHHbIE CPeACTBa, nep-
(hy3un TKaHel NuLLEeBapUTENIbHOW CUCTEMbI, BblaeneHns
XKEeNnunm u Ccnmsu, CBONCTB MemOpaH KIeTOK 3nuTenus
XKT v gpyrmx ¢gmsanonornyeckmx npoLeccos, NnpoTeka-
IOLLMX B NULLEBAPUTENLHON CUCTEME.

noxo pactesopumeble J1IB npuxoanTcsa BBOAUTL Nepo-
pasibHO B 60/bLIMX A03aX, YTOObI 4OCTUYL TepaneBTUYe-
CKOW KOHLEHTpaLun B KPOBW, UTO ABNSETCA NPOBIemMoi,
ocnoxHawen paspadboTky J1® Hobix JIB. [na BCackl-
BaHWS B KPOBOTOK J1B fOMKHO AOATU 0 30HbI abcopbLmn
B BUA€ pacTBopa, MO3TOMY BOa ABNAETCA pacTBOPUTENeM
«Bbl6opa» gna J1d. Mnoxo pacteopumble J1B nioxo ab-
copbumpyloTCa 1M OTNMYalOTCA HecTabunbHOM 61ogocTyn-
HOCTbt0. BBUAy BapuabenbHOCTM GMOAOCTYMHOCTU MK
npveme BHYTPb TPYAHO paccumTaTb TepaneBTUYECKYIO
[o3y, 4To6bl 06ecrneunTb TPeOyeMyl KOHLEHTpaLuio B
KpoBW. MoaTomy npobnema pacTBopumMocTu J1B aBnseTcs
OCHOBHOV npo6aemoii TexHonoros [4, 9].

CyulecTByeT Hay4Has 6uogapmaLieBTUYecKas Knac-
cugmkaymoHHas cuctema (BKC), koTopas pasgenset J1IB
Ha 4 Knacca Ha OCHOBaHMW UX PacTBOPUMOCTW B BOfE
N KULWEYHOW npoHUuLaeMocTu. lnoxas pacTBOPUMOCTb
M HW3Kas CKOPOCTb PacTBOPEHUs M0XOPacTBOPUMBIX
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NIB B xunakocTax XKT 3HauuTensHO CHMXKaeT nx 6umo-
poctynHocTb. OfgHako gna /1B 1l knacca BKC (Hu3kopa-
CTBOPUMbIX C BbICOKOW MPOHMLAEMOCTbO) 6MOoA0CTYn-
HOCTb MOXHO YBENUYUTb, MOBLICUB PacTBOPUMOCTL U
CKOPOCTb PacTBOPEHUA cybcTaHumy B XuakocTax XKT
[10]. B HacTosLLee BpeMst LLMPOKO NPUMEHSOTCS TEXHO-
NIOrMYyecKne noaxofbl An8 YBeNMYEHNSA pacTBOPUMOCTH
N10X0 PacTBOPUMbIX UK HepacTBopuMbix /1B [11-13].

Mpobnema co3faHnst BbICOKOIPHEKTUBHbIX OPUTU-
Ha/lbHbIX MPOTUBOOMYXOMNEBLIX MpenapaToB Mo-Mpex-
HeMy OCTaeTCA aKTya/lbHbIM HarpaB/ieHWeM Hay4HbIX
nccnefoBaHuin [14]. N3BecTHO, YTO BHYTPUBEHHbIA MyTb
BBe/leHWS Hanboee npmemnem Ans akTUBHbIX NPOTUBOO-
nyxonesbix J/1IB [2]. OgHako cpeau npoTUBOOMYXOMEBbIX
npenapatoB ATX L0l (aHaTOMO-TepaneBTUYECKO-XUMM-
yeckas Knaccumkauus) Si® ans nepopanbHoOro npume-
HEeHUs 3aHMMalOT 0co60e MecTo.

LLE/Tb Hawwero nccnefoBaHuUs 3akn04aeTcs B 0606-
WeHUN nHpopmaumMm 06 OCHOBHBIX MoArpynnax npoTu-
BOOMYXO0JIEBbLIX CPEACTB, UCMO/b3YEMbIX /151 BHYTPEHHe-
ro NpPYMeHeHws.

MATEPUNANbI N METO/[bI. O6bekToM uccne-
[OBaHWA ABNANUCL W3BECTHble MPOTUBOOMYXO/EBbIE
npenapaTbl, paspeLleHHble AN npuema BHYTpb. Mccne-
[l0BaHVie NPOBOAMMOCH C UCMO/b30BAHWEM MOVICKOBO-UH-
thopmaumoHHbix (eLibrary, PubMed, CyberLeninka,
ResearchGate) n 6M61moTeyHbIX 6a3 faHHbIX, a TaKXKe B
["locyfapCTBEHHOM pEeCcTpe IeKapCTBEHHbIX CPeACTB.

PE3YJ/IbTATbl N OBCY>XAEHWE. TlpoTunBoo-
Myxo/ieBble Mpenaparbl NOAPasfeNATCa Ha NATb rpynn:
LO1A ankunupytowme coeguHeHmns, LO1B aHTumeTabo-
nutel, LO1C ankanongbl pacTUTe/IbHOr0 NMPOUCXOXAEHNS,
L01D aHTM6MoTMKKM 1 LO1X npouve aHTUHeoMnnacTuye-
cKue npenapatbl [15]. B HaTypasbHOM 3KBMBasIeHTE 3Ha-
YynTenbHas fons (NoYTn TpeTb) hapmpbiHKa Poccum npea-
CTaBNeHa ankKNUANpYyoLWMMn coeguHeHmsamu (puc. 1).

L O1AAnKunupytouine coeuHeHns

ANKUNNPYIOLLME areHTbl - 3T0 CUHTETUYEcKue
MOMIEKYNbl, COfepXaliue B CBOEN CTPYKType Xopa3-
TUNAMUHHbIE, 3MOKCUAHbIE, 3TUIEHWMUWUHHbIE TPYNMbI,
a TakXe OCTaTKM MeTaHCy/b()OHOBON KMCNOTbl. Kom-
M/IEKCHbIe COEAVMHEHUS MMATUHbI U MPOU3BOAHbIE HU-
TPO30MOYEBMHbI TOXE OTHOCATCA K 3TOM KaTeropuw.
Mo paHHbIM oduuUManbHOro caita pynnbl KOMAaHWiA
P/1C, cnnCoK anknnnpyroLmx IeKapCTBEHHbIX CoeanHe-
HWiA BKNoYaeT 6onee 1000 J1B, KoTOpble BbiNyCKatoTCA
B BMAe MOPOLUKOB, TabMeToK, Karncys, KOHLEHTPaToB U
nnounmnsatos [16]. JI® NnpoTMBOONYXO/NEBbIX BELLECTB
M3 TPYNMbl aNKAINPYIOLWNX areHToB, MpefHa3HauyeHHble
4NA MepopaibHOr0 BBEAEHMWA, 3apPerucTpupoBaHHble B
rocyfapcTBeHHoOM peectpe PP, npeactaBneHbl B Tabn. 1

Anknnupyowme J1IB 06nagatoT BbICOKOM LUMTOTOK-
CMYHoCTblO [17, 18].
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"nackoCMuTKnsinH
TpelgnHr
(BennkobputaHus)
Bakctep OHkonorus
mM6X (MFepmaHus)
AcneH ®Papma
TpenguHr Niumntes
(Mpnangwns); 3A0
nakcoCMnUTKNAH
TpelgnHr
(BennkobputaHus)
AWCu3H (Poccus)
Megak TM6X
(Fepmanus)
Bpucton-Maitepc
CkBu66 C.p.n.
(NTanns)
Curma-Tay
O6beanHEHHbIE
thapmaLeBTUYe CKme
MHpycTtpun C.n.A.
(NTanus)

®dopma BbliMycka

TabneTKun, NOKpbITbIe
060/104KOI

TabneTKun, NOKpbITbIE
naeHo4YHol
0060/104KOI

TabneTkuy, MOKPbITbIE

0060/104KOI
TabneTKun, NoKpbITbIe

0060/104KOI

Kancy/bl

Kancynbl

Kancynbl
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[JeincTteyiouyee
BELLECTBO
TeM030/10Mu1J

pynna

LO1AX
Mpoune ankunmpyo-
LWe npenapatsl
- MeTUNTUApasuHbl-
TPUa3NHBbI

AcTpornug

Temo3onomug-T/1
Te3anom
Te3smo3zonomug-PYC

Temosonomug-Tesa

Temomug,

Temuyutan

Temopan

L 01AA AHanoru asoTucTOro UnpuTa - npenapa-
Tbl TPYNMbl X0P3TUNAMUHOB

M3yueHne BO3MOXHOCTW MPUMEHEHUSA XI0p3aTuna-
MWHOB B KayeCTBe MPOTUBOOMYXOMEBLIX MpenapaTos
Hayanocb B 40-x rogax XX Beka nocne o6HapyXeHus
LIMTOTOKCMYECKOTO [eiiCTBUA a30TMCTOro unpuTa Ha
nMvgongHole TKaHW. B npouecce CKPUHUHIa XuMu-
YeCKUX areHToB O6bln NOMy4YeH LUenblii pag npou3Bo-
AHbIX An-(2-xnopaTtun)-amuHa. 3a nepuog 1961-1970
I B pesy/bTaTeé MHTEHCWMBHbIX UCCNefOBaHWI B MUpe
6b1N0 BbIBEAEHO Ha PbIHOK 755 HOBbIX /IEKAPCTBEHHbIX
CPeACTB, U3 HUX - 27 NPOTUBOOMYXO/IEBbLIX MPenaparos.
Nngepamun B 370 06n1acTu 6bINN 3apy6exkHble UPMbI:
CLUA - 12 npenapatos, LLBelinapus - 4, AnoHus - 3,
AHINA - 2, PpaHuma - 2, ocTanbHble npenapartbl - P
n Ntanuns.

MepBble nccnefoBaHUA MO MOUCKY MPOTUBOOMYXO-
NeBbIX MpenapaToB B Halleli cTpaHe, HauuMHaa ¢ 1950
roga, nposogunucb B VIHCTUTYTE OHKOMOrUM um. H.H.
MeTpoBa. OCHOBOMO/IOXHWKOM 3KCNEPUMEHTANIbHOM XK~
MUoTepanum 310KavyecTBeHHbIX onyxoneii B CCCP 6bin
akageMmnk AMH CCCP Jleonug ®enoposuy J1aproHoOB,
paboTaBliMil B 06/1aCTVM MOWUCKa ankMaMpyloLWmx npe-
napaToB, NOBpeXJatoLlmnx meTabonnyeckne nyTu ony-
XONeBbIX KNETOK 3a CYET UCMO/b30BaHNA He3aMeHUMbIX
MeTabo/MTOB B KayeCTBE HOCUTENA LUTOTOKCUYECKUX
rpynn [19].
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Mpogomkexnne Tabanmubl 1

MponssoanTens

000 «HbloBak»
(Poccus); 3A0
«brnokag»
(Poccus); OO0
«APC» (Poccus);
000 «[cu-
dapma» (Poccus);
M.BbroTek Sliumuteq,
(BennkobputaHus)
OAO
«BEPO®PAPM>»
(Poccus)
00O «TexHonorus
nekapcTte» (Poccus)
000 «KPKA-PYC»
(Poccus)
000 «MaHac Meg»
(Poccus)

TeBa
dapmaLeBTUUecKme
Mpepgnpuatua N1TL4.
(M3paunnb)
3A0 «DapmapTumc»
(Poccus); OO0
«CaHpaii3» (Poccus);
000 «/xopgac
Akcnoum» (Poccus)
«AHcTap AlM»
(LW eituapwus)
LLepuHr-Mnay Jlabo
H.B. (benbrus)

®dopma BbinyckKa
Karncy/sbl

Kancynbl

Kancynbl
Kancynbl
Kancynbl

Kancynbl

Kancynbl

Kancynbl

Kancynbl

C 1952 r. Begywum yupexpaeHvnem, paspabaTbiBa-
IOWMM Npobnembl XuMmoTepanumn onyxonei, cran VH-
CTUTYT 3KCNEepUMeHTabHOW NaToNorMm 1 Tepanuu paka
AMH CCCP (B HacTosiee Bpema PIBY «HMUL, oHko-
noruv um. H.H. bnoxmHa» MunH3gpasaPoccum), KOTopbIi
BO3rnaBun akafemnk Hukonaid Hukonaesuy BAOXWH.
Mpw ero noanep>xke J/1.®. JlapoHOB OpraHnM30Ban eanH-
CTBEHHYIO B CTpaHe nabopaTtopuio 3KCrnepuMeHTaIbHOW
Tepanuu onyxonei. MNepBblil 0TEUECTBEHHbIV MpenapaT
HOBO3MOWXMH  [Xnoprugpar-2-xnopnponuni-an-(xnops-
TUM)aMuHal, NPou3BOAHOE X/I0P3TUIAMUHOB, NPOABUN
aKTUBHOCTb Ha HEKOTOPbIX IMM{OMAaX.

AHraniickumun nccnegosatensmu beprenem n CTo-
KoM Ha qupme nakcoCMuTKAARH CMHTE3NpoBaH Men-
thanaH (4-[buc-(2-xnopaTun)aMmHo]-b-theHnnanaHuH),
M ero onTUYeCKU aKTUBHbIe U30Mepsbl, rae L-n3omep Bo-
Llen B MEAMLUHCKYIO NPaKTUKY Mo HazBaHNeM AnKepaH
[20]. B CCCP B 1953 r. B na6opatopuun E.H. LLIKoanH-
CKOW CMHTe3npoBaH 4-[aun-(2-xnopatun)ammHo]-DL-e-
HUNanaHWH ruapoxaopug (CapkonusuH), KOTOPbIA 6bin
n3yyeH B oTgene akagemuka J1.d. flapnoHosa [21]. B
OCHOBY CWHTe3a 3TUX COEAWHEHWIA Nerno npesnonoxe-
HWe, UTO BXOAALLMIA B UX COCTaB (peHunanaHuH (C anku-
AVpyloWed rpynnoin xnopatunamuHa), npeaLlecTBeH-
HWK MenaHuHa, byaeT cnocobcTBOBaTh U3bMpaTeNnsHOMY
MOT/IOWEHNIO MpenapaToB KaeTKaMu MenaHoMbl. XOTd
nofyyYeHHble cy6CcTaHUUKM He OonpaBfay 3TUX HaLeX[,
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06a coeAMHEHUS OCTAOTCA U3BECTHLIMW CpefcTBaMu B
MOHOTepanuy MHOXeCTBEHHON MuenoMbl. OfHako oTe-
YeCTBEHHbIN U 3apybexHbIii npenapaTbl UMeNW pasHyto
cyaboy.

CapkonusnH Obln BKAKOYEH B [OCyAapCTBEHHYIO
thapmakoneto CCCP X wuzgaHusa n MexgyHapogHyto
(hapMakonero, HO M3-3a NJOXOro KayecTBa TabneTok u
NHBEKUMOHHOW J1® (cyxast paccbinka) 6bia CHAT € Npo-
n3BoACTBa. HecMOTps Ha MpeuMMyLLecTBO UCMO/Mb30Ba-
Hua capkonusnHa (DL-opma) B BMAe BOAOPACTBOPM-
MO X/IOPUCTOBOAOPOAHON CONU AN BHYTPUBEHHOIO
BBefleHWs, coBpeMeHHas JS1® 6bina co3faHa ToMbko cny-
cTa 40 net [22].

MendanaH ~-popma) - 6narogaps passuToi (ap-
MaLeBTUYECKON NPOMBILLIEHHOCTU U (BMHAHCMPOBaHUS
Hayu4HbIX MccnefoBaHnin upmoii MnakcoCMuTKNANH,
66111 paspaboTaHbl JI® ana npueMa BHYTPb B BuUie
Tabnetok (2 n 5 Mr) u gns BHyTPMBEHHOIO BBEAEHUSA B
BUAe CTepWbHOro nopouka (50 Mr) B amnyne u amny/ibl
c pactsopuTenem. lMpenapaT noj HassaHuem AJKepaH
6bICTPO BHEAPWU/IN B KNTUHUYECKYHO MPaKTUKY.

Monekyna mendganaHa, ob6nagaeT cBOMNCTBaMU cna-
60ro OCHOBaHWS U NPaKTUYeCKN HepacTBOpMMa B BOJe.
Ero Hu3kas 6MofoCTyNHOCTL 06YCNOB/EHA NIOXUM BCa-
cbiBaHMeM B XKKT 1 3aBUCUT OT KUCNOTHOCTU Xeny4ou-
HOro COKa KOHKpeTHOro 60nbHoro, npu atom 20-50%
NPUHATOM L03bl MenhanaHa B TabneTkax BbIBOAUTCA KU~
LUEYHNKOM B Hen3mMeHeHHOM Buae [23]. M3-3a HepacTBo-
pumMocTH cybcTaHummn MendanaHa nmohman3npoBaHHas
N® ans BHYTPUBEHHOIO NpUMeHeHWs 6blia pa3paboTa-
Ha ToNbKo B 1993 r. ®apMaKOKMHETUYECKUE UCCef0Ba-
HWSA NpW BHYTPUBEHHOM BBefeHWM B fo3e 0,6 Mr/Kr mac-
Cbl Tena MOATBEPAWN €ro BbICOKYIO 6MOLOCTYMHOCTb
B BMAe pacTBopumoli hopmbl [24]. B HacTosLiee Bpems
MendganaH - ANKepaH NPUMEHAIOT He TOMbKO BHYTPb
(TabneTtku), HO N BBOAAT BHYTPUBEHHO, BHYTpUapTepu-
aflbHO, BHYTPUOBPIOLINHHO, BHYTPUMIEBPASIbHO.

Cnepytowum npenapatom upma MnakcoCmutKnsinH
BbIMyCTWNa xnopambyunn - JflelikepaH B TabneTkax, Ko-
TOPbIW, Kak 1 mMendanaH, ABnseTcs apomMaTnyecKMm npo-
M3BOAHbIM a30TUCTOro unputa. Cnegyrowuii npeacTaBu-
TeNb 3TOrO Knacca cuHTeTndeckux JIB umknodocpamug
- DH[OKCaH UMeeT CXOLHYI0 CTPYKTYpy. bonbLiol cnew-
NUYHOCTLIO K 3TUM Mpenapatam 06/1a4atoT a4pa KeTok
rvnepnnasvpoBaHHON U AMMGONLHON TKaHW, 6narogaps
Yyemy X0P3ITUNAMUHbI NPUMEHSAIOTCA NpKU remobnacTo-
3ax. OfHako uwuknodocamug B OMYXONEBbIX KETKax
nojBepraeTcst 61M0ONOrMYecKol TpaHchopMaL M Nnog aein-
CTBMEM (PEPMEHTOB - (hoctaTas, aKTUBHbIA MeTabonmT
ero nMeet 60nee LMPOKUIA CNEKTP NPOTUBOOMYXO/IEBOIO
[elicTBMS, MO3TOMY npenapart YCneLwHO UCMob3yeTcs B
pa3NnyHbIX CXeMaxX KOMOWHMPOBAHHOW XMMMOTepanum
Kak rpu npueme BHyTpb (TabneTku, MOKpbITbie 060104-
ko 0,05 1), Tak 1 B BMge nHbekumm (0,1 n 0,2 r cTepunb-
HOro NopoLuUKa BO (hiakoHax).

M36upaTenibHOCTE  BMOXMMMYECKOrO  TpaHcrnopTa
MeTabo/nTa, HeCcylero peakuMOHHYI LUUTOTOKCUYe-
CKYI0 rpynny, noaresepaunna uiewo akagemuka J1.®. Na-
pVYOHOBA O BO3MOXHOCTW CUHTE3a aHTUMeTabonnTos. B
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pasBuWTMe 3TOr0 HanpaBfeHWs CUHTEe3MpPOBaHbl OPUTK-
Ha/lbHble OTeYeCTBEHHble CyOCTaHLuW: LudennH (gu-
nenTug capkonnsmHa) U aMmmpoH. LindennH no crnektpy
NPOTUBOONYXO/EBOr0 AEWCTBUSA UAEHTUYEH CapKonu3un-
HY, HO M3-3a rMApPOOBHOCTU LUTOTOKCUYECKAsA aKTUB-
HOCTb NPOSBASNACh B yBE/MUYEHHbIX go3ax [25, 26].

AMUPOH, NPOWU3BOAHOE TUPOHMHA, MpefCcTaBNsto-
wmnii  cobork DL-a-amuHo-P{[n-gn(2-xnopatun)amm-
HO(heHOKCU]PeHNN}-NPONNOHOBYD  KUCNOTY,  TOXe
NpakTUYeckn HepacTBopuMM B Boge. [ns obecrneyeHus
61MOA0CTYNMHOCTN 3TUX TMAPOGOBHBLIX CyBCTaHUWNIA U3y-
YyeHbl pa3Hble cocTaBbl JI®, Kak Ana nprema BHYTpb (Ta-
6neTkn) [27] Tak U ANa MHBEKUWUIA B BUAE NMNOCOMaNb-
Hol gucnepcun [28, 29].

LO1AB AnknncynbhoHaTbl - 3upbl 4UCYNbJOHO-
BbIX KUCNOT

Hayano coBpeMeHHOI Tepanum XPOHUYECKOro Mu-
enonerikosa (XMJ1) cBA3aHO C NpumeHeHnem B 1953 T.
6ycynbhaHa. Mo XMmMmn4eckoin cTpykType 6ycynbtaH oT-
HOCUTCA K BUYHKLMOHANBHBIM NpenapaTam, yrHeTaeT
rpaHynouMTOonoa3 1 NpUMeHseTcs AN NananaTuBHOrO
NeYeHNst XpOHNYECKOro MM1enoneinKkosa, HasHavatoT npu
WCTUHHON NOAULMTEMUK, 3CCEHLMANbHOW TpombounTe-
MUK M Muenodubpose. MpenapaT HepacTBOPUM B BOJE.
JKCNepUMEHTaNIbHO M3YYeHa ero UHLEKLMOHHAA hopma
B 40% pacTBOpe NOMMATUNEHTINKONSA, KOTOPYIO ex tem-
pore pasBoAAaT (YM3MONOrMYECKUM PacTBOPOM. B KNUHYK-
Ke NpuMeHstoT Tabnetkn MunepaH n MuenocaH (Tabn.
1). OpHako 6narofaps ycnexam 3KCMepUMeHTasbHOM
XMMMoTepanuu npenapar ycTynua nepBeHCTBO MAPOK-
CUMOYEBMHE M 3aTEM KOMMIIEKCHOMY leYeHU0 nHTepde-
POHOM C LUTO3MH - apabuHo3ngoM. B HacTosLLee Bpems
XM/ neyat nHrnbutTopamm npotenHKnHasbl (MCnBek -
UMaTMHNG n aHanoru) [17, 18]. FNnBeK BbiMyCcKaeTcs B
Kancynax v Tabnetkax, NoKpbITbIX 060/104KOA.

LO1AD Mpou3BofHbIE HUTPO30MOYEBUHBI

M3y4yeHre Npon3BoAHbIX HATPO3OMOYEBUHBI B Kaue-
CTBE MOTEHLMANbHBIX MPOTUBOOMYXONEBLIX COEAMHEHWIA
Havanochb eLé ¢ 60-x rofoB nocse Toro, Kak 6bio 06Hapy-
XKEHO CcynepMyTareHHOe 1 NPOTUBOOMNYXO0NEBOE AelCTBME
1-meTun-3-HNTpo-1-HnTpo3oryaHnamHa. K Hactoswemy
MOMEHTY CUHTe3poBaHO 605ee COTHU Pas3fIMYHbIX Mpo-
M3BOAHbIX HUTPO30aNKMAMOYeBMHbI (HAM), n3yuyeHa nx
NPOTUBOOMYXO0/EBasA aKTUBHOCTb U TOKCMYHOCTb [30, 31].

B pesynbTaTe akTVBHOIO MOWMCKa CUHTE3MPOBaHbI,
M3yYeHbl U BHEAPEHbI B KIMHUYECKYIO NPakTUKy Kapmy-
CTUH, JlomyctuH, CemycTuH, CTpenTo3oTouuH, Pemy-
CTUH, HUMYCTUH, PaHUMYCTUH, Y pamycCTuH, ®iokcypu-
OVH, a TaKXe [Ba POCCUNCKMX COoefjMHeHUs - ApaHo3a
1 JIN30MYCTUH. ITU cy6CTaHLMM OTNNYAKOTCS BbICOKON
arpeccrBHOCTbIO Y XMMWUYECKON HeCTabubHOCTbIO, MOo-
3TOMY HanbONbLIYK aKTMBHOCTb OHW MPOABAAIT Npu
BHYTPMBEHHOM BBefeHWUM, & UHBbEKLNOHHbIE (HOPMbI Bbl-
nyckarTca B BUAe NMOPUNNZATOB ANS NPUTrOTOBNEHMS
pacTBopoB ex tempore. M3-3a TEXHONOMMYECKOW CMOX-
HOCTW cO3faHus cTabunbHblX 1P ans npuema BHYTPb
eAVHCTBEHHbIMW MpenapaTaMmu JaHHOW rpynmnbl, BBOAW-
MbIMU MEepPOpaibHO B BUAE Kancyn, ABna0Tca JIoMyCcTUH
n CemyctuH [32, 33].
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B nutepaTtype onucaH psfg Cryvaes MPUMEHEHUS
JloMyCcTWHa B MOHOTepanuu uayu B KOM6UHaLUW Ans ne-
YeHWs MeTacTaTUUeCcKo MenaHoMbl C AJUTEeNbHOW Bbl-
YKMBAaeMOCTbIO NMauuneHToB. B criyyae nprvMeHeHUs KOM-
6vHauuy ¢ npokap6asvHOM 1 BUHKPUCTUHOM Y IBOUX U3
40 nayMeHTOB B TeyeHue 6-6,5 net Habnoganacb non-
Has pemuccus [33]. Kpome Toro, JIoMyCTUH nokasaH B
KOMBMHaLMW C ApYrMMU npenapatamu 4ns feYeHuns paka
Xenyaka, TONCTON 1 NPsiMOA KULWKK, nerkoro [30].

CeMyCTUH N0 XUMUYECKORN CTPYKTYpe 04eHb 6/1M30K
K JTOMYyCTWUHY M OTIMYaeTCs OT HEro BCero 04HOM gonon-
HUTENbHOM METULHOWM rpynnoi, ogHako nocne o6Hapy-
YXEHUA Y HEro BblpaXKeHHbIX KaHLEepOreHHbIX CBOMNCTB OH
6bIN CHAT C NPOM3BOACTBA.

LO1AXMpoune ankunmpyrowe areHThbl. TprUasuHbl

TprasnHbl OTHOCATCA K HEKACCUYECKUM anKNInpy-
IOLLMM areHTam, BGbICTPO BCACLIBAIOTCS W NErKO NpPOXo-
[AT Yepes remaTosHuedannyecknii apoep.

MpeactaButens MeTUArMAPasMHOB - MNpPoKapb6asuH
Hakan/jMBaeTca B OMNyXONeBOW K/eTKe W MNOA ero Aeii-
CTBMEM B OpraHusMe MpOMCXOLMT 06pa3oBaHWe nepe-
KMUCWU BOZOPOAa, KOTOpas Npu B3aUMOAENCTBUU C TKa-
HeBbIMW 6ekamy BAUSET Ha NIOTHOCTb Cnupanu3aumm
monekynbl AHK. Kpome Toro, npokap6asnH 610kupys
aKTUBHOCTb MOHOAMWHOKCMAA3bl, CMOCO6CTBYeT Ha-
KOMMEeHNI0 TMPaMKHa, YBE/MYEHUIO HOopajpeHannHa B
CMMMNATUYECKUX HEPBHbIX OKOHYAHWAX M MOBBILLEHWNIO
apTepuanbHoro gaeneHus. CTabunbHOCTb XMMWUYECKOWA
MOJIEKY bl MO3BONSET NPUMEHATb NPOKap6asuH BHYTPb
B Kancynax.

Temo30noMug TOXe Nlerko BcacbiBaeTca U3 XKKT,
MPOHMKAET B CMTMHHOMO3I0BYIO XXNAKOCTb, MPUMEHSETCS
B BMJe Karcyn npu 3/10Ka4ecTBeHHOW rIMoMe v B NepBoi
NMHUK Tepanuu pacnpocTpaHeHHOW MeTacTasupytoLei
310Ka4eCTBEHHON MenaHOMbl. [penapaTt BbiMyCcKaeTcs
MHOTMMM 3apy6eXXHbIMW N 0TEeYeCTBEHHbIMU (DapmaLeB-
TUYECKUMU hupMaMu.

LO1B AHTUMeTab0nnTbl

C uenblo yBenUUUTb K36MpaTeNnbHOCTb fAeCTBUA
/1B npoBefieH paunoHanbHblil MOUCK LUTOTOKCUYECKNX
COEVHEHU ANA NOBPEeXAeHUs MeTabonnmyeckmx npo-
LIecCOB B ONyXxo0neBoOW KneTke. B KayecTBe aHTUMeTabo-
NINTOB CMHTE3NPOBaHbI CTPYKTYPHbIEe aHanoru onmesoi
KUC/IOTbI, MYPUHOB W MUPUMUANHOB, LUUTOCTATMYECKOE
[encTBME KOTOPbIX CBA3AHO C HapyLUeHWEM CUHTEe3a Hy-
K/IeMHOBBIX KUC/OT.

LO1B J1 CTpyKTYpHble aHanoru Monmneson KMcno-
Thl

LLIMpOKO MPUMEHSEMBIA B KIMHUYECKOW NpaKTuKe
MeTOTPEKCAT pacrnonaraet LWWPOKUM CMEKTPOM MPOTK-
BOOMYXO0/IeBOM aKTUBHOCTU KakK MpPU WHBEKLWUOHHOM,
Tak ¥ Npu nepopanbHOM crnocobe BBefeHus. Ons npu-
ema BHYTPb BbIMyCKaeTC B BUAe TabNeTOK, MOKPbITbIX
obonoukoii [34]. HoBble Npenapatbl 3TOro Knacca - Pan-
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TMTpeKkcng, MemeTpekeng n Mpanatpekcat AeiCTBEHHbI
TOMbKO NPW BHYTPUBEHHOM BBEAEHUM.

LO1B B AHTaroHMCcTbl NypuUHOB

Oc06eHHOCTb  MexaHW3Ma NpPOTMBOOMYXO/EBOro
[encTena MepkanTonyprHa B TOM, YTo Monekyna J1B ak-
TUBUPYETCH B TKaHAX. AKTUBHbIA MeTabonuT yrHetaet
CUHTE3 HYK/IEMHOBBIX KUCIOT 0COOEHHO B 6bICTPO Aens-
LMXCS KNeTKax onyxonei u KOCTHOro mosra. lMNpenapat
3(heKTUBEH NpY NpUeMe BHYTPb U BbIMYCKaeTCs B BUAE
TabneToK, NOKPbITbIX 060/104KOIA.

CTpPYKTYpHbIA aHanor MepkanTonypuHa - Tuorya-
HVH, nepopanbHaa opma ero JSlaHesuc (Lanvis) - Tabnert-
Kun 40 Mr BbinyckaeTca FnakcoCmuTtKnsiiH (Bennkobpu-
TaHus) [34].

HoBble npenapatbl MPUMEHAOTCA TOIbKO B BUAE UH-
thy3uin - knoapabuH 1 HenapabuH. Hanbonee ctabunb-
Hble cy6CcTaHUMKM KNnagpmbuH n gnygapabuH BBOASAT Kak
MH(Y3MOHHO, TaK U BHYTPb B BUAe TabNeToK, NOKPbITbIX
060104K0in. CaMbIM pacnpoCcTpaHeHHbIM MOKa3aHWeM
ANa NPUMEHEHNS aHTarOHUCTOB MypuHa B OHKOJMOTMYe-
CKOW NpaKTUKe ABNAETCS NIeYeHne NeinKo3oB.

LO1B C AHanorm nupuMmnanHos

LLInpoko mn3secTHble JIB thTopypaymn, Teragyp, uu-
TapabuH w1 gp. ABNAOTCA aHTUMeTabonnTaMu NUpUMU-
[AVWHOBbIX OCHOBaHMA (UWTO3WMH, TUMWH, ypauun), BXO-
JALWNX B COCTAB HYKNeOTUAO0B. B onyxonesbix KneTkax
3T JIB npeBpalwyatoTcs B aKTUBHbIE UHTMOUTOPBI (hep-
MEHTOB - TUMUAMNATCUHTETA3bI ((PTOPYpaL i 1 ero aHa-
noru, pantutpekcua u ap.), AHK-nonumepassl (Wnutapa-
6VH), pubBOHYKNeoTUApeayKTasbl (rnapokcmkapbammg
M 4p.), YH4aCTBYIOLWUX B CUHTE3e HYK/IEMHOBbIX KUCMIOT
[35].

M3-3a nnoxoii 6MogoCTYNHOCTM NPU NPUEMe BHYTPb
(hTopypawmn BBOAAT BHYTPUBEHHO. AHanor gropypawuu-
na Teragyp ToXe 06/1afaeT CBOMCTBaMM NPONEKapCTBa,
HO MeHee TOKCWYEH, a Takxe 3(geKTUBEH MpK npueme
BHYTPb B Kancynax.

MpeacTaBuTeNb 3TOrO Knacca - KaneuwtabuH oTnu-
YaeTca BbICOKON NMNOMUIBHOCTLIO, YNOTPebseTcs Kak
nepopasbHbIii LUMTOCTATUK B TabneTkax. B neuveHu nog
BAUSHMEM TUMUAUHDOCHOopunasbl JIB npespaliaetcs B
aKTUBHbI MeTaboNnT, KOTOPbIV N36MpaTenbHO Hakanu-
BaeTCs B TKaHAX onyxonu [34, 36].

J1B 37Ol rpynnbl untapabuH obnagaet NpoTMBONEN-
KO3HOW aKTMBHOCTbIO. OfHaKo BCMeACTBUE XUMUYECKON
NabunbHOCTN 3TOM0 COEAUHEHUS BO3MOXEH BbIMYCK
TOMbKO WHBEKUWOHHOW J1P B BMae nuodmnnszata ans
NPUroTOB/IEHNSA pacTBopa.

MpoTuBooNyxoneBas aKTMBHOCTb MMAPOKCUKap6a-
muga (rmgpoKcMMoYyeBmHa) 06ycnoBneHa MHrnbmposa-
Huem hepmeHTa puboHykneoTnapedyktasbl [34]. Mpen-
MyLLlecTBOM 3Toro J1B fBnsieTcA TO, YTO Mpenapat npu
npueme BHYTPb B BUAE Kamncyn xopoLlo abcopbupyetcs
13 XXKT 1 6bICTPO NPOHMKAET B TKaHW.
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Ta6nuua 2 - MepopanbHble NeKapcTBeHHble HOPMbI 13 TPYNMbl aHTUMETaGoAMT OB,

pynna

LO1BA
CTpyKTypHbIe
aHanoru gonnesoi

KUCOTb!
LO1BB

CTpyKTYpHble
aHanoru nypuvHoB

CTpyKTypHbIe
aHanoru afeHnHa

LO1BC
CTpyKTypHble
aHanorun
NMPUMULNHOB

3aperncTpupoBaHHbIe B roCyaapcTBeHHOM peecTpe P®

[JeiicTByloLLee BeLLeCTBO

MeToTpekcar

MepkanTtonypuH

dnypapabuH

Teradyp
Teradyyp+IYpauyunl
Teragyp+
[Fmepaymn+
OTepauuni
KaneynTtabuH

rmapoKcmKap6ammua

Toprosoe
HanmeHoBaHwMe
MeToTpekcar

lMponssoanTens

MAO «BaneHTa ®apm»
(Poccus)

MepkanTtonypuH-Hatus OOO «Hatusa» (Poccus)

Mypn-Heton

MepkanTtonypuH
TworyaHuH - JlaHBuc
(Lanvis) Tabnetkun 40 mr
[LapbuHec
dnypapaben

dngapuH
dnypapabuH-T/

dnyrapga
OTOPADYP
YoT
TelicyHO

KaneynTtabuH

KanameTnH ®C
KcanBobuH

IMapoKcrKapbamma-
HaTVB
IMapoKcrKapbamma-
NoHC

"'mapokcunypea

mpopokcukapbamug
Megak
Mmapea

Mnaopea

AcneH ®apma TpeiguHr
Numunteq (MpnaHgus)
"nakcoCmutKnsiiH Mm6X
n Ko.KI™ (Fepmanus)
000 «Omena» (Poccus)
PYT1 «benmeanpenapaTbi»
(Pecnybnuka benapycs)
I"nakcoCMuTKnsaiiH
TpegnHr
(BennkobputaHus)
AO «®PapmacuHTes-Hopa»
(Poccus)

MAO «®apMcuHTE3»
(Poccus)

00O «HaTtua» (Poccus)
00O «TexHonorus
nekapcTe» (Poccus)
3A0 «<BUIOKA» (Poccus)
AO «[I"'puHaekc» (Jlatsus)
Mepk KIaA (epmanus)
Hopguk Mpyn B.B.
(HnpepnaHgpl)

000 «ATonn» (Poccus)
000 «[xopac IKcrionm»
(Poccus)
3A0 «ApCnAin CuHTtes»
(Poccms)

AO «DapmacuHTes-Hopg»
(Poccus)
3A0 «<BMIOKAL» (Poccus)
000 «HaTnBa» (Poccus)
AnbBoreH VMKo C.a.p.n.
(Jrokcembypr)

00O «HaTtna» (Poccus)

000 «BEPODPAPM»

(Poccus)
000 «JI3HC-Papm»

(Poccms)

TeBa ®apmMaLleBTUUECKME
Mpeanpuatna N14.
(N3pannb)

Megak T'm6X (FepmaHus)

BpucTon-Maiiepc CkBrn66
C.pJ1. (UTanus)
00O «bpucTton-Maiiepc
CkBn66» (CLLA)
Bpucton-Maiiepc CkBn66
komnaHun (CLUA)
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dopma
BbIMyckKa
TabneTku,

MOKpbITbIE
0060/104KOM

TabneTku

TabneTku,
MOKpbITble
0060/104KOM

Kancynbi

TabneTku,

MOKpbITble
NAEHOYHO
060104KOWA

Kancynbl
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B uenom, aHTumMeTabonuTbl 061afat0T Kak Bblpa-
YXEHHbIM LMUTOTOKCMYECKMM MPOTUBOOMYXO/EBLIM Aeii-
CTBMEM, TaK W WMMYHOCYNPECCUBHbIMW CBOWCTBaMMU
(meTOTpeKcar, yutapabuH u gp.).

LO1C lMpoTwrBOONyxo/ieBble npenapaTbl pacTu-
TEeNbHOro NPOUCXO>XKAEHUS

LO1CA Ankanonfbl 6apByHKa U NX aHanoru

LLInpokoe NpvMeHeHWe B KNMHUKE HaLLAN NPOTUBO-
onyxonesble JIB pacTUTENbHOr0 NPOUCXOXAeHWs. W3-
BECTHO, YTO aHaNOrM4Hble N0 XMMUYECKOWN CTPYKType
BUHKaankanonabl (BUHO6NACTUH U BUHKPUCTWUH) pasfiu-
YaloTCs MO CMEKTPY MPOTUBOOMYXO/EBOr0 AEWCTBUS U
06nagaloT pasHbIMM NO60YHLIMK 3hpekTamm. Oba npe-
napara B B1Je BOAHbIX PaCTBOPOB NPUMEHSIOTCS TO/bKO
AN BHYTPUBEHHOIrO MyTW BBeLeHMS, Tak Kak cybcTaH-
LMY paspyLialoTcs npu npremMe BHYTPb.

HoBbIiA NpenapaTt BUHOPENOWH ABNSETCA MOMYCUH-
TETUYECKUM NPOU3BOAHBLIM BUHOMNACTMHA, OA4HAKO (paH-
uysckoin tmpme Mbep Pabp yganocb co3gatb Kpome
MHBLEKLMOHHbIX PacTBOpOB nepopanbHyto JS1P. Bbiny-
CKaeTca npenapaT B BUAE MATKUX XKENaTUHOBbIX Kancy/l,
cofepxaliunx BA3KUiA, Npo3payHblii pacTBop. Ans cTabm-
nun3auunun OeicTBYIOWEro BellecTBa B COCTaB pacTBopa
BBeeHbl 6€3BOAHbIN 3TaHOM, rULEPUH 1 Makporosn 400.
MepopanbHas /1 BuHOpenbuHa obecneynsaeT ObICTPYIO
abcopbumto JIB n3 XKT, abcontoTHas 61M0A0CTYMHOCTb
(Ctax) pocTturaeTcs B cpefHeM 3a 34. MpumeHeHue
npenaparta BHYTpb B fo3ax 60 n 80 mr/m2cooTBeTcTBYET
BHYTPVBEHHOMY BBEAEHUIO ankanouja B fosax 25 n 30
Mr/mM2 pu 3TOM KOHLeHTpauua AeiicTBYIOLLEro Belle-
cTBa B flerknx B 300 pa3 npeBbILLaeT KOHLEHTpaLuio B
nnasve. WM3bupatensHoe HakKonneHwe BUMHOpeNnbuHa B
Nerkyx rno3BonseT ¢ yCrnexoM NPUMeHATb ero npu ony-
X0NAX AaHHOW nokKanu3auum.

LO1CB TakcaHbl

[pyrum mMexaHusmoMm [eicTBus Ha MUKpPOTPY6Ou-

dapmayna n hapmakonorna T. 6 Ne 5, 2018

KOBbI annapaT KNeTKkM 06nagatoT TakcaHbl. JIB 3Toi
rpynnsl 061a4aloT 04eHb HU3KOW pacTBOPMMOCTLIO Kak B
BOJE, TaK 1 B InMNuAax u, Kak cneacteune, cnaboi 6mogo-
CTYNHOCTbIO. J1®P TakcaHOB CO3f4aHbl C UCMO/b30BaHNEM
OpraHMyecKnx pacTBOpUTENeR, KOTopble nepes BHYTPU-
BEHHbIM BBefeH1eM pa3basnsaoT B 5% pacTBope /HOKO-
3bl U BBOASATCA KarenbHO C npemegukaumeid. CpenaHo
MHOIO MOMbLITOK YNyUlWWTb UMetowmecs J1P, HO noka
HeT ny6nvkauuid, B KOTOPbIX ONMCaHbl npenapatbl A1s
npuema BHyTpb.

HoBOW MULLEHBIO NPOTUBOOMYXONEBOMN NEKAPCTBEH-
HOI Tepanuu ctanu B 1970-x rr ctanu gepmeHTbI TOMNOo-
n3omepasa | n Tononsomepasa ll, KOHTponupytoLiue pe-
navkauuio u TpaHckpunumio JHK. 3a aTM OTKpPbITUEM
B pe3ynbTaTe WMPOKOro CKPMHUHIA NOcnesoBano noss-
NeHuve psaga /1B nHrnéutopos Tonousomepassbl I: gepu-
BaTbl KAMNTOTELMHA U MONYCUHTETUYECKMNE CYBCTAHLUM
- MPWHOTEeKaH (aKTWBEH MpPW KONOPeKTa/lbHOM pake) u
TOMNOTEKAH (aKTUBEH MPW PE3UCTEHTHOM K MPOU3BOAHbLIM
nnaTWHbI pake SUYHUKOB). MNpenapaTbl XOPOLLO pPacTBO-
pvIMbl B BOAE, HO HE3(D(EKTUBHbLI NPU NpUeMe BHYTPb.

MonycuHTETUYECKUE NPOU3BOAHbIE NOAOMUANOTOK-
CMHOB: 3TONO3WA - [MKO3UAHbLIA fepuBaT 3KCTpakTa
maHgperopbl (Podophyllum pellatum) n TeHnnosng a8-
NATCA UHrMbUTOpPamMu Tonomsomepassi Il.

HepacTBOpUMbIiA B BOAE 3TOMO3WUA XOPOLUO BCACbl-
BaeTCs Npu npueme BHYTpb. MNpenapat BbIMyCcKaeTca Kak
AN BHYTPMBEHHOTO BBeAeHMA (pacTBOpP B OpraHM4eckux
pacTBOpUTENAX), Tak U 415 NpMemMa BHYTPb B BUAE Kancyn.

TeHuno3nz Toxe HepacTBOPUM B BOAE, HO 6narogaps
BbICOKOW NMNOMUILHOCTY, MNPOHWKAET Yepe3 remaToaH-
uethannyecknin 6apbep. AN BHYTPMBEHHOrO M BHYTPU-
My3bIPHOr0 BBEEHMSA CO3L4aHa MHbeKLWOHHasA J1P B Buie
pacTBopa B OpraHM4eCcKoM pacTBOpuTene, nepes npuve-
HeHUeM KoTopas pa3Boautcs B 5% pacTBope r/IHOKO3bl
[39].

Tabnuua 3 - MepopanbHble /1P NPOTUBOOMNYX0/EBLIX NPenapaToBpPacTUTENbHOMO NMPOUCXOXKAEHNS

[pynna [JeincTteytouiee Toprosoe [NpounssoauTens dopma Bbinycka
BELLEeCTBO HavMeHOBaHwue
LO1CA BMHOpeN6umH HaBenb6uH Mbep dabp Karcy/bl
Ankanongbl 6apBnHkKa MeaukameHT
MpogakwH, ®paHuna
L01CB aTonosng aronosung OKASAPHARMA  kancynsl
MogohnnNoTOKCHHbI Ltd. (MHgua)
CuHTeTnYecKue NacTtet Hwunno Kaiisky Ko.
Nnpon3BoAHbIe Nta, AnoHua
NoAo(MMNOTOKCNHOB Benesung Bristol-Myers Squibb

LO1D MpoTwnBooNyxonesble aH TUONOTUKN

HaunHas ¢ 1963 r. B pe3ynbTate CKPUHUHIA MPOAYK-
TOB XXMW3HEAEATEIbHOCTU MUKPOGOB 6blN OTKPBIT LENbINA
pAn aPdeKTUBHBIX XUMUOTepaneBTUYECKUX NPOTUBOO-
nyxonesbix /1B [38]. OgHako B COBPEMEHHOI XMMUOTE-
panuu npakTU4eckoe NPUMeHeHWe UMEKOT aHTpauuKIu-
Hbl, 61€OMULUNH, JAKTUHOMULNH 1 MuTOMUUMH [39]. Ha
CerofHALHUIA feHb U3 BCeX aHTPaLMKINHOB 418 nepo-
pasibHOr0 MPUMEHEHUA BbINYCKAKTCA TOMLKO Kancy/bl
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Company (CLLUA)

MpapybunumnHa (Pyouga, OAO «BEPO®APM», Poccus);
3asegoc, Hep®apMa C.p.a., Utanua).

B nocnegHwve rogsl cneunanuctaMm 0TMeYaeTcs cy-
LLeCTBEHHbIV nporpecc B 6opbbe C OHKOMOrMYECKNMM
3ab60/1eBaHNAMM, KOTOPbIV CTa/l BO3MOXEH BCMEACTBUE
Lienoro psaga peBoIIOLMOHHBIX OTKPbITWIA, CBA3AHHbIX C
MONeKynspHoi 6uonoruneid. bnarogaps ycnexam 6morex-
HOMOrMK CTaNo BO3MOXHbIM CO34aBaTb rpenapartbl 4Ns
610N10rNMYecKOro MeToaa ieHeHns 310Ka4eCTBEHHbIX 3a-
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60neBaHWii. 3TN UccnefoBaHNUs 6YPHO pPa3BMBatOTCA Kak
3a py6exxoM, Tak 1 B Hawwel ctpaHe [40-50]. YunTbiBas
TO, YTO MpenapaTbl, NpeAHasHaYeHHble Ans 6uoTepanum
HOBOOOPA30BaHWUn, B CBOE OCHOBE 0ENKOBOr0 Mpomc-
XOXIEHWNA, WCK/IIOYAeTCA BO3MOXHOCTb co3gaHus J1P
LNS MpUemMa BHyTpb.

SBAKJ/TKOUEHWE. Takum o6pa3omM aHanusupys ap-
CeHasl LUMTOTOKCMYECKUX Mpenaparos, NPUHAANEXaLLUX
K OCHOBHbIM rpynnam ATX LO1, cnefyeT OTMETUTb, YTO
nepopasbHble J1® ans MHOrMx J1IB He Bcerfa akTyasbHbl
n3-3a paspyLueHuns ux B XXKT. N3BeCcTHO, 4TO NPOTUBO-
OnyxofieBble Cy6CTaHLMN XapakTepu3ytoTCs BbICOKOW
XMMWYECKON NabuNbHOCTbIO, OHWU (DOTOYYBCTBUTESbHBI,
TepmonabuibHbl, TUrPOCKONUYHBI U TUAPOANTUYECKM
HeyCTOoliYMBbI. DTW CBOICTBA NpucyLy J1IB B pa3Holi cTe-
MeHW N OCMIOXKHAKOT Kak MosiyyeHne BOCMPOU3BOAUMOTO
TepaneBTMYECKOro 3deKTa Npu npueme BHYTPb, TakK U
TEXHO/IOTUYECKMe npouecckl npu Bbinycke JIP. Kpome
TOro, MPOTMBOOMYXOMEBbIE MpenapaTbl 06/1a4al0T MyTa-
FeHHbIM, TepaTOreHHbIM, a TakXe CeHCUOUMN3NPYIOLLUM

INTRODUCTION. Drug therapy of tumors is a
relevant section of modern medicine. Despite numerous
attempts of tumors biotherapy, chemotherapy remains
one of the main methods of treating cancer patients.
Currently, more than 100 antitumor substances have
entered clinical practice. Since the creation of original
drugs is becoming more expensive, researchers have
begun to pay more attention to improving the properties
ofalready known drugs. The decrease in the effectiveness
of scientific research on the creation of fundamentally
new drugs means a high risk for long-term investments,
as well as a wide range of cheap generics stimulate the
development of original optimized dosage forms (DF) of
known medicinal substances [1].

The ability to deliver a active pharmaceutical
ingredient (API) to the lesion, the peculiarity of its
interaction with the body is mainly determined by a
rational route of administration. In turn, the type of
DF determines the order of drug interaction with the
body systems. The effectiveness of the delivery of
an active drug to a tumor depends on a number of its
physicochemical and biological properties, which limit
technological capabilities when creating injection DF
due to the hydrophobicity ofthe drug, high toxicity or the
appearance of side-effects such as local tissue reactions.
Antitumor drugs are highly reactive compounds;
therefore, they are easily hydrolyzed and oxidized in
aqueous solutions, their effect depends on pH of the
medium [2]. When ingested, the drug interacts with the
biological fluids and tissues that are in direct contact with
itupon administration. The rate of appearance ofthe drug
in the circulatory and lymphatic systems, the distribution
in organs and tissues is directly dependent on the route
of administration of DF [3]. For the DF created for each
route of administration, there are special requirements
that are laid down in special general articles included into
State Pharmacopoeias and other regulatory documents.

Oral administration of drugs is the most natural

D01:10.19163/2307-9266-2018-6-5-440-461

N anneprusvpyownM AeicTBmeM, OTIMYAOWMM UX OT
OCTanbHOro apceHana J1B. M3-3a OTCYTCTBMS [OCTATOY-
HOW M3bMpaTenbHOCTU NPOTUBOOMYXOMEBOr0 AeNCTBUSA
YKa3aHHbIX LMTOTOKCUYECKMX MpenapaToB 1 HebOo/bLLOW
LLIMPOTHI (hapMaKoNorMyeckoro agekra He06XoAMMO nc-
nonb3oBaHue J1®, obecneynBatoLLMX KOHTPO/b JOCTABKM
/1B B OpraHusm, TOYHOCTb [O3UPOBKW W CTaHZAPTHYIO
61ofocTynHOCTb. O4eHb BaXHYH pofib B focTaBke J1B
K MecCTy nopaxeHus urpaet J1d. Tak Kak JIB Tonbko B
BUE pacTBOpa MOXeT abcopbumposaTbes U3 XKKT, MOXHO
NPeanonoXunTb, YT0 6MOLOCTYNHOCTb €ro A0MKHA YMEHb-
LIaTbCa B CMeLytoLLeM NopsagKe: pacTBOP - CyCneH3us -
Kancynbl - TabneTky - NOKpPbITbie 060/104KON TabneTku.
MoaTtomy 60MbLYL0 ponb B 6uogocTynHocTn JIB urpaet
Komnosuuua J1®, MCcnonb3oBaHHbIE BCMOMOraTe/bHble
BELLLECTBA, MX KONMMYECTBO W KauyeCTBEHHblE XapaKTepu-
CTMKWU. YUWUTbIBAsA BbICOKYH) TOKCUYHOCTb MPOTUBOONY-
XO0/eBbIX MPenapaToB, LS CHUXEHUS MeCTHOTKAHEBbIX
peakuuil nNpu npueme BHYTPb, 0683aTeNlbHO CO34At0TCH
Kancy/nbl ¥ TabneTKu, NOKPbITble 060/I0UKOIA.

and convenient, it is the most common method of drug
administration in the human body. About 75% of drugs
that have the ability to be absorbed in the gastrointestinal
tract within 1-3 hours after administration are orally
administered. The oral route is a type of an enteral route
of drug administration, which also includes sublinguall,
buccal and rectal administrations. Solid DF are the most
common due to the relative simplicity oftheir production,
convenience of use, dosing accuracy and high stability [4,
5]. Therefore, the main pharmaceutical companies often
reproduce generics in the form of tablets and capsules for
oral administration.

When developing oral DF, there is a problem of low
bioavailability of drugs, which depends on a number
of factors: water solubility, permeability, dissolution
rate, metabolism and excretion. Besides, for both
parenteral and for enteral DF, the solubility of a drug
substance is a very important parameter that ensures the
achievement of the desired therapeutic concentration in
the systemic circulation and, accordingly, the required
pharmacological effect [6-8]. The effectiveness of
the oral route of administration depends on both
- the pharmacokinetic parameters of the drug (the
physicochemical properties, the rate of absorption and
the time to reach the maximum concentration, the half-
life of the drug) and the physiological properties of the
body: changes in pH in different parts of the digestive
system, the surface area from which the drugs are
absorbed, perfusion of tissues of the digestive system,
excretion ofbile and mucus, properties ofthe membranes
of the cells of the epithelium of the gastrointestinal tract
and other physiological processes owls occurring in the
digestive system.

Poorly soluble drugs have to be administered orally in
large doses in order to achieve therapeutic concentrations
in the blood, which is a problem that complicates the
development of DF for new drugs. In order for the drug
to be absorbed into the bloodstream, the drug must
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reach the absorption zone as a solution, therefore water
is the solvent of “choice” for DF. Poorly soluble drugs
are poorly absorbed and are characterized by unstable
bioavailability. Due to the variability of bioavailability
when administered orally, it is difficult to calculate the
therapeutic dose to ensure the required concentration in
the blood. Therefore, the problem of drug solubility is the
main problem of technologists [4, 9].

There is a scientific biopharmaceutical classification
system (BCS), which divides API into 4 classes basing
on their solubility in water and intestinal permeability.
Poor solubility and low dissolution rate of poorly soluble
drugs in gastrointestinal fluids significantly reduces their
bioavailability. However, for API 1l class (LSHP) (low
soluble with high permeability), bioavailability can be
increased by increasing the solubility and dissolution rate
of the substance in gastrointestinal fluids [10]. Currently,
technological approaches are widely used to increase the
solubility of poorly soluble or insoluble drugs [11-13].

The problem of creating highly effective original
anticancer drugs is still a topical area of research [14]. It

dapmayna n hapmakonorna T. 6 Ne 5, 2018

is known that the intravenous route of administration is
most appropriate for active antitumor drugs [2]. However,
among the anticancer drugs ATX L01 (anatomical,
therapeutic and chemical classification) DF for oral
administration occupy a special place.

THE AIM of the research is to compile information
on the main subgroups of anticancer agents used for
internal use.

MATERIALS AND METHODS. The object of the
study was well-known anticancer drugs approved for oral
administration. The study was conducted using search
information and library databases (eLibrary, PubMed,
CyberLeninka, ResearchGate), as well as State Register
of Medicinal Remedies.

RESULTS AND DISCUSSION. Antitumour drugs
are divided into five groups: LO1A alkylating compounds,
LO1B antimetabolites, L01C vegetable alkaloids,
LO1D antibiotics, and LO1X other antineoplastic drugs
[15]. In the natural equivalent, a significant proportion
(almost a third) of the Russian pharmaceutical market is
represented by alkylating compounds (Fig. 1).

Figure 1 - Equityproportion ofvarious groups ofanticancer drugs in terms ofsales

L 01AAlkylating compounds

Alkylating agents are synthetic molecules
containing chloroethylamine, epoxy, ethyleneimine
groups, as well as residues of methanesulfonic acid
in their structure. Complex compounds of platinum
and nitrosourea derivatives also fall into this category.
According to the official website of the Radar Group
of Companies, the list of alkylating drug compounds
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includes more than 1000 drugs, which are available
in the form of powders, tablets, capsules, concentrates
and lyophilisates [16]. DF of anticancer substances
from the group of alkylating agents are intended for
oral administration, registered in the State Register of
Medicinal Remedies of the Russian Federation and are
presented in Table 1
Alkylating drugs have high cytotoxicity [17, 18].
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Table 1 - OralDFfrom the group ofalkylating agents registered in the State Register
ofMedicinal Remedies in the Russian Federation

Group
LO1AA
Analogs of nitrogen
mustard chloroethyl-
amine

Lo~
Alkylsulfonate-
disulfonic esters

LOlad
Nitrosourea
derivatives

LO1AX
Other alkylating
agents - methyl

hydrazines-triazines

L 01AAAnalogues ofnitrogenous mustard - drugs

Active substance
Chlorambucil

Melphalan

Cyclophosphamide

Busulfan

Lomustine

Procarbazine

Temozolomide

ofthe chloroethylaminegroup

The study ofthe possibility ofusing chloroethylamines
as anticancer drugs began in the 40s of the 20th century
after the discovery of the cytotoxic effect of nitrogen
mustard on lymphoid tissues. In the process of screening

Trade name
Leukeran

Alkeran

Endoxan

Mileran
Mielosan

Lomustine medak
CeeNU

Natulan

Temozolomide

Astroglyph
Temozolomid-TL

Tesalom

Tesmozolomid- RUS

Temozolomid-Teva a

Temomide

Temzital

Temodal

Manufacturer
Aspen Pharma
Trading Limited (Ire-
land);

CJSC GlaxoSmithKline
Trading (Great Britain)
Aspen Pharma Trading
Limited (Ireland); CJSC
GlaskoSmithKline Trad-
ing (Great Britain)
Baxter Oncology GmbH
(Germany)
Aspen Pharma Trad-
ing Limited (Ireland);
CJSC GlaxoSmithKline
Trading (Russia) ICN
(Russia)

Medak GmbH
(Germany)
Bristol-Myers Squibb
S.R.L. (ltaly)
Sigma-Tau United
Pharmaceutical Industries
S.p.A. (Italy)
NewVac LLC
(Russia);ZAO Biocad
(Russia);LLCARS
(Russia);
Psi-Pharma LLC
(Russia); M. Biotech
Limited (UK)
0JSC "VEROPHARM"
(Russia)

Drug Technology LLC
(Russia)
KRKA-RUS LLC
(Russia)

Manas Med LLC
(Russia)

Teva Pharmaceutical
Enterprises Ltd. (Israel)
ZAO Farmartis (Russia);
Sunrise LLC (Russia);
Jodas Expoim LLC
(Russia)

Anstar AG"
(Switzerland)
Schering-Plow Labo N.V
(Belgium)

Release form
Coated tablets

Film coated
tablets

Coated tablets

Coated tablets

Capsules
Capsules

Capsules

Capsules

Capsules
Capsules
Capsules
Capsules
Capsules

Capsules

Capsules

Capsules

chemical agents, a number of di-(2-chloroethyl)-amine
derivatives were obtained. For the period from 1961 to
1970, as a result of the intensive research in the world,
755 new medicines were launched to the market, and 27
of them were anticancer drugs. The leaders in this field
were foreign companies: the United States - 12 drugs,
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Switzerland - 4, Japan - 3, England - 2, France - 2, the
rest of the drugs - Germany and ltaly.

The first studies on the search for anticancer
drugs in our country, since 1950, were conducted at
the N.N. Petrov Institute of Oncology. The founder of
experimental chemotherapy of malignant tumors in the
USSR was Leonid Fedorovich Larionov, Academician
of the Academy of Medical Sciences of the USSR, who
worked in the search for alkylating drugs that damage the
metabolic pathways of tumor cells by using irreplaceable
metabolites as a carrier of cytotoxic groups [19].

Since 1952, the Institute of Experimental Pathology
and Cancer Therapy of the Academy of Medical
Sciences of the USSR (now Federal State Budgetary
Institution “N.N. Blokhin National Medical Research
Center of Oncology” of the Ministry of Health of the
Russian Federation) of the Russian Ministry of Health,
headed by academician Nikolai Nikolayevich Blokhin,
has become the leading institution developing the
problems of tumor chemotherapy. With his support LF.
Larionov organized the country’s only laboratory for
the experimental treatment of tumors. The first domestic
drug, Novoembichin [chlorohydrate-2-chloropropyl-di-
(chloroethyl) amine], a derivative of chloroethylamines,
was active on several lymphomas.

At the firm of “Beecham Research Laboratories”
(currently, the company GlaxoSmithKline by combining
Glaxo Wellcome and SmithKline Beecham) english
researchers Bergel and Stock synthesized melphalan
(4-[Bis-(2-chloroethyl)  amino]-L-phenylalanine) and
its optically active isomers, where the L-isomer, called
Alkeran, went into medical practice [20]. In the USSR
in 1953 in the laboratory of E.N. Shkodinskaya 4-[di-
(2-chloroethyl)amino]-DL-phenylalanine  hydrochloride
(sarcolysin) was synthesized. It was studied in the
department of academician L.F. Larionov [21]. The basis
for the synthesis of these compounds was the assumption
that phenylalanine (with the alkylating group of
chloroethylamine), a precursor of melanin which is a part
ofthem, will contribute to the selective absorption of drugs
by melanoma cells. Although the substances obtained did
not meet these expectations, both compounds remain
known agents in the monotherapy of multiple myeloma.
However, domestic and foreign drugs had a different fate.

Sarcolysine was included into the USSR State
Pharmacopoeia, X-th edition, and the International
Pharmacopoeia, but due to the poor quality ofthe tablets and
injectable DF (dry wastage) itwas discontinued. Despite the
advantage of using Sarcolysin (DL-form) as a water-soluble
hydrochloride salt for intravenous administration, modern
DF was created only 40 years later [22].

Melphalan (L-form): thanksto advanced pharmaceutical
industry and research funding by GlaxoSmithKline, this DF
was developed for oral administration in the form of tablets
(2 and 5 mg) and for intravenous administration in the form
of sterile powder (50 mg) in an ampoule and ampoules with
a solvent. Adrug called Alkeran was quickly introduced into
clinical practice.

Melphalan molecule has properties of a weak base
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and is practically insoluble inwater. Its low bioavailability
is due to poor absorption in the gastrointestinal tract and
depends on the acidity of the gastric juice of a particular
patient, while 20-50% of the accepted dose of melphalan
in tablets is excreted by the intestine unchanged [23]. Due
to the insolubility ofthe substance melphalan, lyophilized
DF for intravenous use was developed only in 1993.
Pharmacokinetic studies for intravenous administration
at the dose of 0.6 mg/kg body weight confirmed its
high bioavailability in the form of a soluble form [24].
Currently, melphalan - Alkeran is used not only inside
(tablets), but it is also administered intravenously,
intraarterially, intraperitoneally, intrapleurally.

The following drug the company GlaxoSmithKline
released was chlorambucil - Leikaran in tablets, which,
like melphalan, is an aromatic derivative of nitrogen
mustard. The next representative of this class of synthetic
drugs, cyclophosphamide - Endoxan, has a similar
structure. The nucleus of the cells of the hyperplastic
and lymphoid tissues possess great specificity for these
preparations, due to which chloroethylamines are used
in hemoblastosis. However, cyclophosphamide in tumor
cells undergoes biological transformation under the action
of enzymes - phosphatases, its active metabolite has a
wider range of antitumor action, therefore the drug has
been successfully used in various schemes of combination
chemotherapy both for ingestion (coated tablets 0.05 g)
and as aninjection (0.1 and 0.2 g of sterile powder invials).

The selectivity of the biochemical transport of
the metabolite carrying a reactive cytotoxic group
confirmed the idea of Academician L.F. Larionov about
the possibility of the synthesis of antimetabolites. In
the development of this direction, the original domestic
substances have been synthesized: Cyphelin (sarcolysin
dipeptide) and amiron. According to the spectrum of the
antitumor activity, Cyphelin is identical to sarcolysin,
but due to its hydrophobicity, cytotoxic activity was
manifested in increased doses [25, 26].

Amiron, a derivative of tyronine, which is DL-
a-amino - P {[n-di(2-chloroethyl) aminophenoxy]
phenyl}-propionic acid, is also practically insoluble in
water. To ensure the bioavailability of these hydrophobic
substances, various formulations of DF have been
studied, both for oral administration (tablets) [27] and for
injection in the form of a liposomal dispersion [28, 29].

LO1AB Alkylsulfonates - disulfonic acid esters

The beginning of modern therapy of chronic myeloid
leukemia (CML) is associated with the use of busulfan
in 1953. According to the chemical structure, busulfan
belongs to bifunctional drugs, inhibits granulocytopoiesis
and is used for the palliative treatment of chronic
myeloid leukemia, prescribed for true polycythemia,
essential thrombocythemia and myelofibrosis. The drug
is insoluble in water. Its injection form in 40% solution
of polyethylene glycol, which is diluted with saline ex
tempore, has been experimentally studied. The clinic
used Mileran and Mielosan tablets (Table 1). However,
due to the success of experimental chemotherapy, the
drug yielded primacy to hydroxyurea and then combined
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treatment with interferon with cytosine arabinoside.
Currently, CML is treated with protein kinase inhibitors
(Glivec-imatinib and its analogues) [17, 18]. Glivec is
available in coated tablets and capsules.

LO1AD Nitrosourea derivatives

The study of nitrosourea derivatives as potential
antitumor compounds began as early as the 60s after
the super-mutagenic and antitumor effect of 1-methyl-
3-nitro-1-nitrosoguanidine had been discovered. To
date, more than a hundred different nitrosoalkylurea
derivatives (NAU) have been synthesized, their antitumor
activity and toxicity have been studied [30, 31].

As a result of an active search, Carmustine, Lomus-
tine, Semustine, Streptozotocin, Femustine, Nimustine,
Ranimustine, Uramustine, Floksuridine, and also two oth-
er Russian compounds, Aranoza and Lizomustine, were
synthesized, studied and introduced into clinical practice.
These substances are distinguished by high aggressiveness
and chemical instability; therefore, they are most active
when administered intravenously, and the injection forms
are produced in the form of lyophilisates for the prepa-
ration of ex tempore solutions. Due to the technological
complexity of creating stable DF for oral administration,
the only drugs of this group, administered orally in the
form of capsules, are Lomustine and Semustine [32, 33].

The literature describes a number of cases of
Lomustine used in monotherapy or in combination for
the treatment of metastatic melanoma with a long-term
patient survival. In the case of the use of the combination
with procarbazine and vincristine, two out of 40 patients
experienced complete remission within 6-6.5 years [33].
In addition, Lomustine is indicated in combination with
other drugs for the treatment of gastric, colon and rectal,
lung cancer [30].

The chemical structure of Semustine is very close
to that of Lomustine and differs from it by only one
additional methyl group, but after finding pronounced
carcinogenic properties in it, it was discontinued.

LO1AX Other alkylating agents. Triazines

Triazines, non-classical alkylating agents, are rapidly
absorbed and easily pass through the blood-brain barrier.

The representative of methylhydrazines - procarba-
zine - accumulates in the tumor cell and in the body, un-
der its action, hydrogen peroxide is formed, which, when
interacting with tissue proteins, affects the density of the
spiraling of the DNA molecule. In addition, blocking the
activity of monoamine oxidase, procarbazine promotes
the accumulation of tyramine, increase in norepinephrine
in the sympathetic nerve endings and increase in blood
pressure. The stability of the chemical molecule makes it
possible to apply procarbazine inside the capsules.

Temozolomide is also easily absorbed from the gas-
trointestinal tract, it penetrates into the cerebrospinal flu-
id, is used in the form of capsules for malignant glioma.
It is in the first line of treatment of common metastatic
malignant melanoma. The drug is manufactured by many
foreign and domestic pharmaceutical companies.

LO1B Antimetabolites

In order to increase the selectivity of the action of
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drugs, a rational search for cytotoxic compounds for
damage to metabolic processes in the tumor cells was
conducted. Structural analogues of folic acid, purines
and pyrimidines were synthesized as antimetabolites, the
cytostatic effect of which is associated with a violation of
the synthesis of nucleic acids.

LO1BA StructuralAnalogues ofFolicAcid

Methotrexate, which is widely used in clinical prac-
tice, has a wide range of antitumor activity in both injec-
tion and oral administration. For oral administration it is
available inthe form of coated tablets [34]. New drugs of
this class - Raltitrexid, Pemetrexide and Pralatrexate -
are effective only when administered intravenously.

L01BB Purine Antagonists

The peculiarity of the mechanism of the Mercapto-
purine antitumor action is that the drug molecule is ac-
tivated in the tissues. The active metabolite inhibits the
synthesis of nucleic acids, especially in rapidly dividing
cells of tumors and bone marrow. The drug is effective
when taken orally and is released in the form of coated
tablets.

The structural analogue of Mercaptopurin is Thiogua-
nine, its oral form is Lanvis - 40 mg tablets produced by
GlaxoSmithKline (Great Britain) [34].

New drugs - Clofarabine and Nelarabin - are used
only in the form of infusions. The most stable substances,
Cladribine and Fludarabine, are administered both infu-
sionally and orally inthe form of coated tablets. The most
common indication for the use of purine antagonists in
oncological practice is the treatment of leukemia.

L01B C Pyrimidine Analogues

Well-known Fluorouracil, Tegafur, Cytarabine,
etc., are antimetabolites of pyrimidine bases (Cytosine,
Thymine, Uracil), which are parts of nucleotides. In tu-
mor cells, these API are converted into active enzyme
inhibitors - thymidylate synthetase (Fluorouracil and
its analogues, Raltitrexide, etc.), DNA-polymerase (Cy-
tarabine), ribonucleotide reductase (Hydroxycarbamide,
etc.) involved in the synthesis of nucleic acids [35].

Due to poor bioavailability when administered, Flu-
orouracil is administered intravenously. The analogue
of Fluorouracil, Tegafur, has also the properties of pro-
drugs, but it is less toxic and though also effective when
taken orally in capsules.

A representative ofthis class, Capecitabine, is highly
lipophilic and used as an oral cytostatic in tablets. In the
liver, under the influence of thymidine phosphorylase,
this API is converted into an active metabolite, which se-
lectively accumulates in tumor tissues [34, 36].

The API of this group Cytarabine has the anti-leu-
kemic activity. However, due to the chemical lability of
this compound, only an injection DF can be released as
lyophilisate for solution preparation.

The antitumor activity of Hydroxycarbamide (hy-
droxyurea) is due to the inhibition of the enzyme ribo-
nucleotide reductase [34]. The advantage of this drug is
that when taken orally in the capsule form, the drug is
well absorbed from the gastrointestinal tract and quickly
penetrates the tissues.
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Table 2 - OralDFfrom the group ofantimetabolites registered in the State Register
ofMedicinal Remedies o fthe Russian Federation

Group
LO1BA
Structural
analogues of
folic acid
L01BB
Structural
analogues
purines

Structural
analogues of
Adenine

L01BC
Structural ana-
logues of
pyrimidines
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Trade name
Methotrexate

Active substance
Methotrexate

Mercaptopurin-
native
Puri-Netol

Mercaptopurine

Mercaptopurine

Tioguanine -
Lanvis
(Lanvis) pills
40 mg
Fludarabine Darbines
Fludarabel
Flidarin
Fludarabin-TL
Fluguarda
Tegafur Ftorafur
Tegafur + [Uracil] UST
Tegafur + Teysuno
[Himeracil +
Oteracil]

Capecitabine Capecitabine

Kapametin FS
Xalvobin

Hydroxycarbamide
Native

Hydroxycarbamide-

LENS
Hydroxyurea

Hydroxycarbamide

Medak
Hydrea

Hydrea

Hydroxycarbamide-

Manufacturer
PC Valenta Farm (Russia)

Nativa LLC (Russia)

Aspen Pharma
Trading Limited (Ireland)
GlaxoSmithKline GmbH & Co.
KG (Germany)
Omela LLC (Russia)
RUE "Belmedpreparaty"
(Republic of Belarus)
GlaxoSmithKline (Great Britain)

JSC "Pharmasintez-Nord"
(Russia)

PJSC "Pharmsintez" (Russia)
Nativa LLC (Russia)
“Technology of drugs "(Russia)
JSC "BIOKAD" (Russia
JSC "Grindex" (Latvia)
Merck KGaA (Germany)
Nordic Group B.V.
(Netherlands)

Atoll LLC (Russia)
Jodas Expoim LLC (Russia)
CJSC "RCI Sintez" (Russia)

JSC "Pharmasintez-Nord"
(Russia)

JSC “BIOKAD” (Russia)
Nativa LLC (Russia)
Alvogen Balkans Luxembourg
Sar.l.

Nativa LLC (Russia)
LENS-Farm LLC (Russia)

VEROPHARM LLC (Russia)
LENS-Pharm LLC (Russia)
Teva Pharmaceutical Enterprises
Ltd. (Israel)

Medak GmbH (Germany)

Bristol-Myers Squibb S.R.L.
(ltaly)
Bristol-Myers LLC
Squibb (USA)
Bristol-Myers Squibb
Company (USA)

Release form
Coated tablets

Tablets

Film coated
Tablets
LLC

Capsules

Film coated
tablets

Capsules
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In general, antimetabolites have both pronounced
cytotoxic antitumor activity and immunosuppressive
properties (methotrexate, cytarabine, etc.).

LO1CAntitumor herbal drugs

LO1CA Vinca alkaloids and their analogues

Antitumor API of plant origin are widely-spread in
the clinic. Vinca alkaloids (vinblastine and vincristine)
are known to be similar in their chemical structure but
different in the spectrum of antitumor action. Besides,
they have different side effects. The both drugs in the
form of aqueous solutions are used only for the intrave-
nous route of administration, since the substances are de-
stroyed when taken orally.

A new drug Vinorelbine is a semi-synthetic derivative
of Vinblastine, but the French company of Pierre Fabre
was able to create oral DF in addition to injection solu-
tions. The preparation is released in the form of soft gela-
tin capsules containing a viscous, transparent solution. To
stabilize the active substance, anhydrous ethanol, glycerin
and macrogol 400 are added to the solution. The oral DF
of Vinorelbine provides rapid absorption of the API from
the gastrointestinal tract, absolute bioavailability (Cna) is
achieved in an average of 3 hours. The use of the drug
inside in the doses of 60 and 80 mg/m2corresponds to in-
travenous alkaloid in the doses of 25 and 30 mg/m2 The
concentration of the active substance in the lungs is 300
times higher than the concentration in plasma. Selective
accumulation of Vinorelbine in the lungs allows it to be
successfully used for tumors of this localization.

LO1CB Taxanes

Taxanes have another mechanism of action on the
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microtubule cell. The API ofthis group have very low sol-
ubility both in water and in lipids and, as a consequence,
poor bioavailability. Taxanes DF are created using organ-
ic solvents, which, before intravenous administration, are
diluted in 5% glucose solution and administered drop by
drop with premedication. Many attempts have been made
to improve the existing DF, but so far there are no publi-
cations describing oral medications.

Enzymes of Topoisomerase | and Topoisomerase I,
controlling the replication and transcription of DNA, be-
came a new target for antitumor drug therapy. Their study
began in the 1970s. This discovery as a result of wide
screening was followed by the appearance of a number of
API inhibitors of Topoisomerase I: derivatives of Camp-
tothecin and semi-synthetic substances - Irinotecan (ac-
tive in colorectal cancer) and Topotecan (active in plati-
num-resistant ovarian cancer). The drugs are well soluble
in water, but ineffective when taken orally.

Semisynthetic derivatives of Podophyllotoxins:
Etoposide, a glycosidic derivative of mandregore extract
(Podophyllum pellatum) and Teniposide, are inhibitors
of topoisomerase II.

Water-insoluble Etoposide is well absorbed when
taken orally. The drug is available for intravenous ad-
ministration (solution in organic solvents), and for oral
administration in the form of capsules.

Teniposide is also insoluble in water, but due to its
high lipophilicity, it penetrates the blood-brain barrier.
For intravenous and intravesical administration, an injec-
tion DF was created as a solution in an organic solvent,
which is diluted in 5% glucose solution before use [39].

Table 3 - Oral DF ofanticancer drugs ofherbal origin

Group Active Trade name
substance
LO1CA Vinorelbine Navelbin
Vinca alkaloids
L01CB Etoposide Etoposide
Podophyllotoxins
Synthetic derivatives of Lastet
podophyllotoxins
Vepezid

LO1D Antitumor antibiotics

As a result of screening of microbes waste products,
since 1963 a number of effective chemotherapeutic
antitumor drugs have been discovered [38]. However,
in modern chemotherapy, Anthracyclines, Bleomycin,
Dactinomycin and Mitomycin have practical applications
[39]. Today, out of all Anthracyclines for oral
administration, only Idarubicin capsules are available
(Rubida, VEROPHARM, Russia); Zavedos, NerFarma
S.R.L., Italy).

In recentyears, experts have noted significant progress
in the struggle against cancer, which has become possible
due to a number of revolutionary discoveries related to
molecular biology. Thanks to the success ofbiotechnology,
it has become possible to create drugs for the biological

Manufacturer Release form
Pierre Fabre Medicament Capsules
Production, France
OKASA PHARMA Ltd. (India) Capsules

Nippon Kayaku Co. Co., Ltd.,
Japan
Bristol-Myers Squibb
Company (USA)

method of treating malignant diseases. These studies
are booming both abroad and in our country [40-50].
Considering the fact that the drugs intended for biotherapy
of tumors, are of the protein origin, the possibility of
creating DF for oral administration is excluded.
CONCLUSION. Thus, analyzing the arsenal of
cytotoxic drugs belonging to the main groups of ATX
L01, it should be noted that oral DF is not always
relevant for many API because of their destruction
in the gastrointestinal tract. It is known that antitumor
substances are characterized by high chemical lability,
they are photosensitive, thermo labile, hygroscopic and
hydrolytically unstable. These properties are inherent
in drugs to varying degrees and complicate both
obtaining reproducible therapeutic effect by ingestion
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and technological processes connected with the release
of DF. In addition, anticancer drugs have a mutagenic,
teratogenic, as well as sensitizing and allergenic effect,
distinguishing them from the rest of the arsenal of API.
Due to the lack of sufficient selectivity of the antitumor
effect of these cytotoxic drugs and a small breadth of
the pharmacological effect, it is necessary to use DF,
ensuring control of drug delivery to the body, dosage
accuracy and standard bioavailability. DF plays a very
important role in the delivery of drugs to the lesion site.

dapmayna n hapmakonorna T. 6 Ne 5, 2018

Since API can be absorbed from the gastrointestinal
tract only in the form of a solution, it can be assumed
that its bioavailability should decrease in the following
order: solution - suspension - capsules - tablets - coated
tablets. Therefore, the composition of DF, the used
excipients, their quantity and qualitative characteristics
play a large role in the bioavailability of the drug. Taking
into consideration high toxicity of anticancer drugs,
capsules and coated tablets are manufactured to reduce
the local tissue reactions when taken orally.
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