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AHHOTAIIUA

B craTtbe mpeJCcTaBieHa XapaKTEPUCTHUKA CEPOTOHUHEPTMUYECKUX JIEKAPCTBEHHBIX CPEACTB (MEXaHH3M JeHCTBUS,
xiaccubukanus, papmMakoguHaMudeckre U GapMaKOKUHETHYECKHE CBOCTBA, JIEKAPCTBEHHBIE B3AUMOJIEHCTBUS C IIpe-
maparamu Apyrux GbapMaKoJIoruuecKux rpyii). [IpoaHaIM3upoBaH OT€YECTBEHHBIH (apMalleBTHUECKIi PIHOK JIeKap-
cTBeHHBIX mpenapatoB (JII1) cepoTOHMHEPTUYECKHUX CPEICTB U CyOCTAHIIUM /I UX TPOU3BOJICTBA, 3aPETUCTPUPOBAHHBIX
B Poccuiickoit ®eneparuu (PO).

VeraHoBIIEHO, UTO apMaleBTHUECKUH PHIHOK CEPOTOHHHEPTHUYECKHX cpescTB B PO /ocTatouyHO pa3zHOOOpaseH.
ITpencrassienst JIIT pazingHbX papMaKoJIOTHIeCcKUX rPyIn (AaHKCHOJIUTHKY, IPOTHBOPBOTHBIE, COCY/IOPACIIUPSIONINE U
yJIydiamoonye nepudeprueckoe KpoBoobpalileHnue, ciabuTenbHble, TEMOCTATHKA U TPOTHBOMHUTPEHO3HBbIE CPEZICTBA) B
PAa3IUYIHBIX JIEKAPCTBEHHBIX (popmax (TabyeTku — 5.71 %; TabJIETKH, TOKPHITHIE IUIEHOYHOH 0060I0UKOH — 41.43 %; UHD-
€KIIMOHHBIN PACTBOP /I BHYTPUBEHHOTO U BHYTPUMBIIIIEUHOTO IPUMeHeHUs — 34.28 %; KOHIEHTPAT /Il IPUTOTOBJIE-
HUs pacTBopa i uHby3uil — 8.57 %; pacTBOPHI [/l BHYTPUBEHHOTO BBEJEHUS U CYNIIO3UTOPHUHU PEKTAJIbHBIE — IO
2.86 %; cuport, TabyeTku THOGUIN3UPOBAHHBIE U KATICYJIBI — 10 1.43 %). JInaupyomas pob Ha pOCCUCKOM (apmMarieB-
TUYECKOM PBIHKE IIPUHA/IIEXKUT OT€YECTBEHHBIM IPOU3BOAUTENAM JIII cepOTOHMHEPTUYECKUX CPeNCTB (59.70 %), KOTO-
pble B OCHOBHOM IID€JICTaBJIEHBl BOCIPOU3BEIEHHBIMU IpernapartaMu. 3apyOesKHbIM TPOU3BOIUTESAM MTPUHAIJIEKUT
40.30 % poraka JIII cepOTOHUHEPIUYECKIX CPE/ICTB, IPUYEM JIMJUPYIOIINE IO3UIUY 3aHUMAIOT IIPOU3BOUuTeN H N
(8.96 %), UlIsetinapuu (5.97 %), N3pawns (4.48 %). AHanu3 accopruMeHnTa papMaleBTUUECKUX CyOCTaHITUN IS TPOU3-
BOJICTBA CEPOTOHUHEPTUYECKUX CPEZCTB [I0KA3aJl, YTO Ha POCCUICKOM (hapMaleBTUUECKOM PBIHKe IPeobIafiaoT 3apy-
6exxHble TpousBoAuTeNH (52.38 %). Ha /107110 0T€UeCTBEHHBIX IIOCTABIIMKOB IIPUXOUTCA 47.62 % IIPOUBBOAUTEINEH CYO-
CTaHIUI, 3apETUCTPUPOBAHHBIX B Poccuiickoii eneparnuu.

Karoueswvle caoa: cepOTOHHHEPTUUIECKUE CPEZCTBA, (hapMaleBTHUECKUH PHIHOK.

ABSTRACT

The article presents the characteristics of serotonergic drugs (mode of action, classification, pharmacodynamic and
pharmacokinetic properties, drug interactions with medicinal products of other pharmacological groups). The domestic
pharmaceutical market of serotonergic drug products (DP) and substances for their production registered in the Russian
Federation (RF) was analyzed.

It was established that the pharmaceutical market of serotonergic agents in the RF is quite diverse. Various pharma-
cological groups of drugs (anxiolytic, antiemetic, vasodilatory and peripheral circulation improving, evacuant, hemo-
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static and anti-migraine agents) are presented in various dosage forms (tablets — 5.71%; film-coated tablets — 41.43%;
injectable solution for intravenous and intramuscular use — 34.28%; concentrate for preparation of solution for injec-
tions — 8.57%; solutions for intravenous administration and rectal suppositories — by 2.86%; syrup, freeze-dried tablets
and capsules — by 1.43%). The leading role in the Russian pharmaceutical market belongs to domestic manufacturers of
serotonergic DP (59.70%), which are mainly presented by generic drugs. Foreign manufacturers own 40.30% of the mar-
ket for serotonergic DP, with the leading positions held by manufacturers of India (8.96%), Switzerland (5.97%), Israel
(4.48%). The analysis of the range of pharmaceutical substances for the production of serotonergic DP showed that the
Russian pharmaceutical market is dominated by foreign manufacturers (52.38%). The proportion of domestic providers
accounts for 47.62% of the manufacturers of substances registered in the Russian Federation.

Keywords: serotonergic agents, pharmaceutical market.

BBEJAEHUE

K rpyrie cepoTOHUHEPTUYECKUX CPEJICTB OTHO-
cATCcs JekapcTBeHHble mpemapatsl (JIIT), B3ammo-
JIeHCTBYIOIME €O CIenUUIECKUMH CepOTOHHHO-
BbiMH, WiIH 5-HT (5-THAPOKCUTPUNITAMHUHOBBIMHU),
peuenitopamu. BeiencrBue pazHooOpasusi cepoTo-
HUHOBBIX PELIeNITOPOB XMMUUYeCKOe CTpOeHue U dap-
MakoJiorudyeckue cBoiicrsa JIII gaHHOM IpynIbl Tak-
’Ke MHOTOOOPA3HBI.

Ha dpapmaneBtuueckom poiake JIIT cepoToHUH-
€PrUYecKUX CPEJICTB IMPE/ICTABIIEHbBI B TBEP/IbIX, MAT-
KUX U KUJIKUX JeKapcTBeHHBIX popmax (JIP) pas-
JINYHBIX JIO3UPOBOK M KOHIeHTpanui. IlosaBieHue
HOBBIX (hapMalleBTUUECKUX CyOCTaHI[UH, pa3paboT-
Ka OTEYeCTBEHHBIMH (hbapMaIeBTUUECKUMU IIpeZ-
npusatusiMua HoBbix JIII B JI®, BocTpeOOBaHHBIX
3paBOOXPAaHEHHUEM, NPU y3Ke UMEIOIIEeMCs IIHpPO-
KOM  aCCOPTHMEHTE TOTOBBIX JIEKAPCTBEHHBIX
CPEJICTB IAHHOU TPYIIIBI 00YCIOBIUBAIOT HEOOXOTH-
MOCTh B CHUCTEMATHU3AIUM MMEIOIINXCS JAHHBIX 00
aCcCOPTUMEHTE U OCHOBHBIX (PapMaKOJIOTHUECKIX
CBOMCTBax cepoToHuHepruyeckux JIII.

HOEJIb NCCJIEJOBAHUA

AHau3 accopTUMeHTa CEePOTOHUHEPTHYECKUX
JIEKapCTBEHHBIX CPEJICTB U CYOCTAHITUH JIJI KX IIPO-
H3BOJICTBA, 3aperuCTPUPOBAHHBIX B Poccuiickoit Pe-
Jlepalii, a TaKXKe CUCTeMaTU3aIUs JAHHBIX O MeXa-
HU3Me UX JledicTBus, (papMakosorudeckux dddex-
Tax U JIEKAPCTBEHHBIX B3aUMO/IeICTBUAX.

METO/bI NCCJIEJOBAHUA

Jloruueckuii, CTaTUCTUYECKUU, CTPYKTYPHBIH,
KOHTeHT-aHamu3. O0BeKTHI nceenoBanus: [ocyap-
CTBEHHBIN peecTp JiekapcrBeHHbIX cpezictB ([PJIC)
Poccun, Hayunsie n3ganusa u pecypcesl cetu Internet.

PE3YJIBTATBI 1 OBCY2KJIEHUE

CepOTOHUH COIEP>KUTCSA ITOUTH BO BCEX OpPraHax U
TKaHsX, OJTHAKO ero OosibIas yactsb (6osee 90 %) 00-
Hapy:KUBaeTcs B SHTepOXpoMapUHHBIX KJIETKAX
»kesmynouHo-kuieuHoro tTpakra (JKKT). B kpoBb cepo-

INTRODUCTION

The group of serotonergic agents includes drug
products (DP) that interact with specific serotonin,
or 5-HT (5-hydroxytryptamine), receptors. Due to
the variety of serotonin receptors, the chemical
structure and pharmacological properties of this
group of drugs are also diverse.

In the pharmaceutical market, serotonergic
agents are available in solid, soft and liquid dosage
forms (DF) of various dosages and concentrations.
The emergence of new pharmaceutical substances,
the development by domestic pharmaceutical enter-
prises of new drugs in DF, which are in demand by
the healthcare sector, with the already existing wide
range of finished pharmaceutical products of this
group, make it necessary to systematize the available
data on the range and main pharmacological proper-
ties of serotonergic DP.

AIM OF THE RESEARCH

Analysis of the range of serotonergic agents and
substances for their production registered in the
Russian Federation, as well as systematization of
data on the mechanism of their action, pharmaco-
logical effects and drug interactions.

METHODS OF THE RESEARCH

Logical, statistical, structural, and content anal-
ysis. Objects of research: State Register of Medicinal
Remedies (SRMR) of Russia, scientific publications
and Internet resources.

RESULTS AND DISCUSSION

In essence all organs and tissues contain sero-
tonin, but most of it (more than 90%) is found in
enterochromaffin cells of the gastrointestinal tract
(GI). Serotonin enters the blood through active
transport and accumulates in platelets, in the cen-
tral nervous system — in serotonergic neurons
that synthesize and secrete it [1]. The pharmaco-
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TOHUH IIOCTYTIAeT ITOCPEZCTBOM aKTHBHOTO TPAHCIIOP-
Ta U HAKAIUIMBAETCS B TPOMOOIIUTAX, B IEHTPAILHOM
HEPBHOU CHICTEME — B CEPOTOHUHEPTUYECKUX HEHPO-
Hax, KOTOpbIE CHHTE3UPYIOT U BBIIEJIAIOT ero [1]. dap-
MakoJiorndeckue 3(pdeKTh CEpOTOHUHA peaTu3yIoTCs
yepe3 Bo30yK/IeHEe CEPOTOHUHOBBIX PELIENITOPOB TH-
noB 5-HT1, 5-HT2 u 5-HT3. Ero ocHoBHOE JielicTBIIE
MIPOSIBJISIETCST  Ba30KOHCTPUKIIMEH (KpOMe COCyZIOB
CKeJIETHBIX MBIIIII] U CEPAIIA), COKPAIIEHUEM TTIa/IKIX
MBIIIII, TIOBBIIIEHNEM apTePUATIBHOTO JABJIEHUs, aK-
THBAIlMEN arperauy TPOMOOIIUTOB, YCUIEHUEM TOHY-
ca u nepucranstuku JKKT, crumysanueit 60u u pas-
BUTHEM IIPUCTYIIOB TOIIHOTHI U PBOTHI.

ITo MexaHU3MY JEHCTBUS BCE CEPOTOHUHEPTH-
YecKHe CPeJICTBA JIeJIATCS Ha arOHUCTHI U aHTAaTOHU-
CTBI CEPOTOHUHOBBIX perenTopoB. K aronucram ce-
POTOHHUHOBBIX PELENTOPOB OTHOCATCS OYCIIMPOH,
30JIMUTPUITAH, OHAAHCETPOH, IIPYKAIOIIPUS], CEPO-
TOHUH, CyMAaTPUINITaH U 3JIETPUIITAH, & K aHTAarOHU-
cTaM — TPaHUCETPOH, HapTUAPODYPUII, TTaIOHOCE-
TPOH U TPOITUCETPOH.

B OCHOBHOM CepOTOHMHEPTHYECKHE CPeZiCTBA
npezcrasaensl JIII, okaspiBalONUMU MTPOTUBOMU-
TPEHO3HOE U MPOTHUBOPBOTHOE JieticTBre. K mpoTtu-
BOMUIpPeHO3HBIM JIII oTHOCATCA cymMaTpunTaH, 30J1-
MUTDUNTAH, W30UpPATEIbHO  CTUMYJIMPYIOIIHI
5-HT1D- u 5-HT1B-penenTopsl, u 31eTpunTas, uc-
[IOJTb3YEMBIH IS KYIIUPOBAHUSA IIPUCTYIIOB MUTIpe-
HU ¢ aypoii u 6e3 [2]. IIpoTUBOPBOTHRIE TIpemapa-
TBl — TPAHUCETPOH, OHJIAHCETPOH, IMAJIOHOCETPOH,
TPOIHMCETPOH — IIPUMEHSIOTCS C [IeJIbI0 MPOodIIIaK-
THUKU U JIEYEHUsI TOITHOTHI U PBOTHI, BHI3BAHHBIX I[H-
TOCTAaTUYECKON XUMUOTEPATINEN U JIyIeBOH TepaIu-
elf, a TAK?Ke B II0CJIe0TIEPAIIMOHHBIN ITEPUO/]. ATOHH-
ctel 5-HT1A-penenTopoB SABJIAIOTCA IIPeACTaBUTE-
JIIMH HOBOTO KJIAcCa TPAHKBIJIM3ATOPOB — a3allu-
POHOB, B UMCJIO KOTOPBIX BXOAUT OycnupoH [3]. Pas-
pa6orans JIIT cepOTOHUHEPTHYECKUX CPEJICTB C CO-
CYZOPACIIUPSIONUM U YIIyYIIAIIINM repudepuye-
cKoe KpoBooOpartenue (HabTuapodypuir) 1 co cia-
b6utenbHBIM (Tpykasionpuz) AeicrBueM [4]. ITpu-
HAJUJIE?KHOCTh CEPOTOHUHEPTUYECKUX CPENCTB K
rpyIIaM I10 aHATOMO-TepPareBTHIECKO-XUMUIECKOH
(ATX) knaccudukanuu mpeacTasieHa B Ta0II. 1.

IToGouHBIE MAEHCTBUA CEPOTOHUHEPTUYECKUX
CpeACTB, OOBIYHO CJIAOOBHIpA’KEHHBIE WJIM YMeEpPEH-
Hble, HOCAT TPEXOMSIUN XapakTep. B ocHOBHOM
OHU TIPOSIBJISIOTCS B BUJIE TOJIOBHOU 0OJIH, TOJIOBO-
Kpy:KeHHUA [5, 6], HapymeHu# cHa (6eCCOHHUITBI UIJIH
COHJIUBOCTH), cO cTOpoHbI JKKT — TOIIHOTHI, 3a110-
pa, auapeu, 6oiu B snuracrpuu [7, 8]. Boamoxkuo
TaKKe IOABJIEHNe KOXKHOU CBINY, ITOKPACHEHUA U
3yza [4]. Knunuuecku BaskHble T060UHbBIE 3D PEKTHI
OTCYTCTBYIOT [9].

logical effects of serotonin are realized through
the stimulation of serotonin receptors of types
5-HT1, 5-HT2 and 5-HT3. Its main action is mani-
fested by vasoconstriction (except for the vessels
of skeletal muscles and the heart), contraction of
smooth muscles, high blood pressure, activation
of platelet aggregation, increased tonicity and
peristalsis of the GI, stimulation of pain and the
development of nausea and vomiting.

According to the mechanism of action, all se-
rotonergic agents are divided into agonists and
antagonists of serotonin receptors. Serotonin re-
ceptor agonists include buspirone, zolmitriptan,
ondansetron, prucalopride, serotonin, sumatrip-
tan, and eletriptan, while antagonists include
granisetron, naftidrofuril, palonosetron, and tro-
pisetron.

Serotonergic agents are mainly represented by
DP that have anti-migraine and antiemetic effects.
Anti-migraine drugs include sumatriptan, zolmi-
triptan, which selectively stimulates the 5-HT1D
and 5-HT1B receptors, and eletriptan, which is used
to relieve migraine attacks with and without aura
[2]. Antiemetic drugs (granisetron, ondansetron,
palonosetron, tropisetron) are used to prevent and
treat nausea and vomiting caused by cytostatic che-
motherapy and radiation therapy, as well as in the
postoperative period. The 5-HT1A-receptor ago-
nists are representatives of a new class of tranqui-
lizers — azapirons, which include buspirone [3].
Serotonergic DP with vasorelaxant, and improving
peripheral blood circulation (naftidrofyrul), and
with a laxative (prucalopride) effect have been de-
veloped [4]. The affiliation of serotonergic agents to
the groups according to the Anatomical Therapeutic
Chemical Classification System (ATC) is presented
in Table 1.

Side effects of serotonergic drugs, usually mild
or moderate, are transient. They are mainly mani-
fested in the form of headache, dizziness [5, 6], sleep
disorders (insomnia or drowsiness), gastrointestinal
disorders, such as nausea, constipation, diarrhea,
epigastric pain [7, 8]. Skin rashes, redness, and itch-
ing may also occur [4]. There are no clinically impor-
tant side effects [9].

Concomitant use of serotonergic agents with
MAO-A inhibitors (for example, with moclobemide)
[3], selective serotonin reuptake inhibitors and se-
lective serotonin and noradrenaline reuptake inhib-
itors [10], and other serotonergic agents can lead to
the development of serotonin syndrome including
changes in mental state, autonomic dysfunction,
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Ta6uuna 1. ['pynisl cepOTOHUHEPTHUECKUX cpeicTB 1m0 ATX-kiaccupuKamuu

Table 1. Groups of serotonergic agents according to the ATC

MeskayHapOaHOE HETATEHTOBAHHOE

HanmeHoBauue (MHH) / I'pymnma ATX / ATC group oz AL

. . ATC code
International non-proprietary name (INN)
Bycniupos (Buspironum) IIpousBo/iHbBIE a3aCIUPO/IEKAHANOHA NosBEo1
Buspirone (Buspironum) Azaspyrodecanedione derivatives
I'panucerpos (Granisetronum) IIpotuBOpBOTHBIE IpemnapaThl. BJI0OKaTOPHI CEpPOTOHNHOBBIX Aog4AA02
Granisetron (Granisetronum) 5-HT1-perentopos

Antiemetic agents. 5-HT1 receptor antagonists

3osmurpunral (Zolmitriptanum) CeJleKTUBHBIE ATOHUCTHI CEPOTOHUHOBBIX 5-HT1-perentTopos No2CCos
Zolmitriptan (Zolmitriptanum) Selective 5-HT1 receptor agonists
Hadrunpodypun (Naftidrofurylum) IIpoune nepudepryeckre Ba3oAUIaTaTOPbI Co4AX21
Naftidrofuryl (Naftidrofurylum) Other peripheral vasodilators
Ounpancerpon (Ondansetronum) AHTaroHuCTHI CEpOTOHMHA A0g4AA01
Ondansetron (Ondansetronum) Serotonin antagonists
ITasnionocerpoH (Palonosetronum) AHTaroHUCTHI CEpOTOHUHA A04AA05
Palonosetron (Palonosetronum) Serotonin antagonists
Ipyxkamonpus (Prucalopridum) IIpoune cabureabHbIE A06AXo05
Prucalopride (Prucalopridum) Other laxatives
CeporonuH (Serotoninum) CTUMYJIATOPBI MOTOPUKH JKEJTy/I0YHO-KHUIIIEYHOTO TPAKTa Ao3FA
Serotonin (Serotoninum) Promotility agents
Cymarpunras (Sumatriptanum) CesleKTHBHBIE aTOHUCTBI CEPOTOHUHOBBIX 5-HT1-penentopos No2CCo1
Sumatriptan (Sumatriptanum) Selective 5-HT1 receptor agonists
Tponucerpon (Tropisetronum) AHTarOHUCTHI CEPOTOHMHA Ao04AA03
Tropisetron (Tropisetronum) Serotonin antagonists
Anerpunrta (Eletriptanum) CesleKTHBHBIE aTOHUCTHI CEPOTOHMHOBBIX 5-HT1-penentopos No2CCob6

Eletriptan (Eletriptanum)

Selective 5-HT1 receptor agonists

OpnoBpemennoe npumenenwue JIII ceporoHm-
HEPrUYecKUX cpescTB ¢ uHruouTopamu MAO-A (Ha-
puMep, ¢ MOKJI00eMu1oM) [3], CeIeKTUBHBIMU WH-
ruburopaMu 0OpaTHOTO 3aXBaTa CEPOTOHUHA U Ce-
JIEKTUBHBIMU HHTHOHUTOpPaMH OOpaTHOTO 3axBaTa
CEpPOTOHMHA U HOpaJ[peHaInHA [10] U APYTUMU ce-
POTOHUHEPTUYECKUMU JIEKAPCTBEHHBIMU CPE/ICTBA-
MU MOXKET IPUBOJUTD K PA3BUTUIO CEPOTOHUHOBOTO
CUHIPOMA, BKJIIOYAIOIIETO U3MEHEHNE TTICUXUUECKO-
IO COCTOSIHUSI, BETETATUBHYIO AUCHYHKIIUIO U HAPY-
[IEHUs CO CTOPOHBI HEPBHOU W MBIIIEUHOU CHUCTEM.
OcobeHHO Takoe JIeKapCTBEHHOE B3aWMOJIEHCTBHE
XapaKTEPHO /JIsI TPUIITAHOB (CyMAaTPHUIITAH, 30JIMU-
TPUIITAH, 3JIETPUIITAH), UCIIOJB3YEMBIX I Jiede-
HUS U TPOGWIAKTAKU MPHUCTYIIOB MHUTPEHHU; ISt
IIPOTHUBOPBOTHBIX CPEACTB (OHAAHCETPOH, HAJIOHO-
CETPOH, TPAHUCETPOH) U JIJIsI aHKCUOJIUTHKA OyCITH-
poHa. TpUNTaHBI TAKKE HE UCIIOIB3YIOT COBMECTHO C
HUTpaTaMH U 0eTa-a[peH0bIOKATOpPAMU y TTAIeH-
TOB C UIIEMUYECKOU OOJIE3HBIO CEP/IIA U C aJIKAJIOU-
JlaMH CIIOPBIHBU B CBSI3U C PUCKOM BO3HUKHOBEHUS
kopoHapocmnazMa. C OCTOPOKHOCTBIO CIJIEZYET IPU-
HuMaTh JIIT aroHUCTOB CepOTOHUHOBBIX PELEITOPOB
B KOMOWHANMAX C HHTHOUTOPAMU U UHIYKTOPAMH

and disorders of the nervous and muscular systems.
This drug interaction is especially characteristic of
triptans (sumatriptan, zolmitriptan, eletriptan)
used for the treatment and prevention of migraine
attacks; of antiemetics (ondansetron, palonosetron,
granisetron) and an ataractic drug buspirone. Trip-
tans are also not used in conjunction with nitrates
and beta-blockers in patients with coronary heart
disease, just as ergot alkaloids due to the risk of cor-
onary spasm. DP of serotonin receptor agonists
should be taken with caution in combination with
inhibitors and inducers of CYP3A4, CYP1A2, CY-
P2D6 and other microsomal liver enzymes, as well
as with barbiturates and tricyclic antidepressants
due to changes in the level of the serotonin receptor
agonist in blood plasma and its pharmacological ef-
fects [4].

The main characteristics of the pharmacological
action and side effects of serotonergic DP are pre-
sented in Table 2.

Currently, 11 international non-proprietary
names of serotonergic agents under 70 trade
names (TN) in various DP are registered in the
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Tab6iuna 2. PapMaKoJIOTHUYeCcKoe JiefcTBre U T0O0UHbIe 3D HEKTHI CEpPOTOHMHEPTUUECKHX CPEICTB [4]
Table 2. Pharmacological action and side effects of serotonergic agents [4]

MHH ®apuaxonormaeckoe Yacrsie mo604HbIe 3G HEKTHI
INN AAENTES q Common side effects
Pharmacological action

Bycnupon AHKCHOJIUTHYECKOE T'0710BOKpY»KeHMe, FOI0BHAsA 60JIb, C1a00CTh, HAPYIIIEHNE CHA, CHI)KEHNEe BHUMaHuA [3]

(Buspironum) Bosb B rpyzu, [IyM B yIIax, JAPUHTHT, OTEK CAM3UCTON HOCA

Buspirone Dizziness, headache, weakness, sleep disturbance, poor attention [3]

(Buspironum) Chest pain, tinnitus, laryngitis, swelling of the nasal mucosa

I'paHuceTpoH ITpOTUBOPBOTHOE TosoBHast 60J1b, TOJIOBOKpPYIKeHHeE [9]

(Granisetronum)  Antiemetic Headache, dizziness [9]

Granisetron

(Granisetronum)

3osiMuTpUNITAH ITporuBomurpeno3noe [osoBHAsA 60JIb, TOJIOBOKPYKEHIE, HAPYLIEHHEe CHA, TOIIHOTA, PBOTA, OOJIb B STIMTACT-

(Zolmitriptanum) puYH, KUIIeYHas: KOJIUKA, I3BbI CINBUCTON 000IOUKH JKETY/Ka, JUIEPTUUECKUE PeaKIIiH,

Zolmitriptan Jiapesi, CHU)KEHUE alllleTuTa, 00paTHMoe IOBBIIIIEHNE YPOBHS IIeYeHOUHBIX (DEPMEHTOB

(Zolmitriptanum) Headache, dizziness, sleep disturbance, nausea, vomiting, epigastric pain, enterodynia, stomach
ulcers, allergic reactions, diarrhea, loss of appetite, a reversible increase in liver enzymes

Hadrunpodypun Cocynopacumupsomiee, TomHora, 60J1b B 3IUracTpUU, KPAaIUBHUIIA, 3y, TeNIATUT, Ie4eHOUHAs

(Naftidrofurylum) ysyuinaroree HEJIOCTaTOYHOCTb, ITOBBIIIIEHNE AKTUBHOCTH ITe4eHOYHBIX TpaHcamuuas (AnT, AcT) [8],

Naftidrofuryl nepudepruyeckoe 3aT0p WIK AUapesi, apUTMHUS, O0JIb B TPY/IH, METEOPU3M, JUCIIEIICHSI, TOJIOBHAS 6OJIb,

(Naftidrofurylum) xpoBoobGpameHue 6eCcCOHHUIIA, COHJINBOCTD, Ype3MepHast yTOMJISIEMOCTD WJIH CJ1a00CTh, CHUKEHUE MJTH

Vasodilating, noBblieHue AJl, KOXKHAs ChIIb, TUIIEPTEPMUsT, GPOHXOCIIA3M

improving peripheral — Nausea, epigastric pain, urticaria, itching, hepatitis, liver failure, an increase in activity

blood circulation of hepatic transaminases (ALAT, AspAT) [8], constipation or diarrhea, arrhythmia, chest
pain, flatulence, dyspepsia, headache, insomnia, drowsiness, excessive fatigue or weakness,
a decrease or increase of blood pressure, skin rash, hyperthermia, bronchial spasm

OHIaHCeTPOH ITpOTUBOPBOTHOE TosoBHast 60J1b, TOJIOBOKPYIKEHHeE, JUapes [5], 4yBCTBO sKapa WK IPUIUBBI, 3aTI0D,

(Ondansetronum) Antiemetic MeCTHbIE peaKIiu (3KKeHHe B MeCTe NHBEKIINH; OIIyIIeHUe KKEHUs B 06J1aCTH aHyca U

Ondansetron MPSIMOY KUIIKY TOC/IE BBEEHUS CYIIITO3UTOPUS)

(Ondansetronum) Headache, dizziness, diarrhea [5], hot sensation or flashes of heat, constipation, local
reactions (burning at the injection site; burning sensation in the anus and rectum after
the introduction of the suppository)

ITasoHOCETPOH ITpOTUBOPBOTHOE TosioBHast 60JIb, TOJIOBOKPY?KEHHE [9]

(Palonosetronum) Antiemetic Headache, dizziness [9]

Palonosetron

(Palonosetronum)

IIpyxkanonpu CrnaburenpHOE Paccrpoiicrea 2KKT (TomHoTa, 3amop, iuapes 1 6076 B XKHUBOTE), TOJIOBHAsA 60JIb,

(Prucalopridum)  Laxative rOJIOBOKpYykeHue [7]

Prucalopride Gastrointestinal disorders (nausea, constipation, diarrhea and abdominal pain),

(Prucalopridum) headache, dizziness [7]

CepoToHUH T'emocraruueckoe BecmokoiictBo/TpeBora, 6ECCOHHUIIA, AXKUTAIINS/aKaTU3UsI, CEKCyaTbHast AUCHYHKIHS,

(Serotoninum) Hemostatic TomHOoTa, criadmbl JKKT, nuapest, rosoBuast 60716 [11]. IIpu 6pI1cTpOM BBEIEHNH, a

Serotonin TaK’Ke [P BBE/IEHUU IIperapara, pa3BeIeHHOr0 B MaJIOM 00'beMe JKUKOCTH — 6OJIb 10

(Serotoninum) XO/1y BEHBI, 6OJIH B )KUBOTE, HEIIPHUSATHBIE OLIYIEHHs B 06JIaCTH Cep/ilia, 3aTpy/(HEHe
JIBIXaHUsl, CHUYKEHUE JINypesa, moBbiiieHne AJl, Ts3KeCTh B TOJI0BE
Nervousness/anxiety, insomnia, agitation/akathisia, sexual dysfunction, nausea,
gastrointestinal spasms, diarrhea, headache [11]. With rapid infusion, as well as with
the administration of a drug diluted in a small volume of fluid — pain along the vein,
abdominal pain, discomfort in the region of the heart, breathing difficulties, diminished
diuresis, high blood pressure, heaviness in the head

Cymarpurran ITpoTuBoMuUrpeHo3HOe IloKasIbIBaHUE HJIX OHEMEHUE, OLIYIIIeHHE TEIUIOTHI, Kapa, KKEHHsI WU X0JI0ZA,

(Sumatriptanum)  Anti-migraine YyBCTBO TS)KECTH, C/IaBJIEHUS WU CTATHBAHUSA OJIOBBI, TPYIHON KJIETKH, LN WU

Sumatriptan JIpyrux yacrei tena [6]

(Sumatriptanum) Tingling or numbness, a feeling of warmth, heat, burning or cold, a feeling of heaviness,
compression or contraction of the head, chest, neck or other body parts [6]

Tponucerpox IIpoTrBOpBOTHOE TosioBHast 60J1b, TOJIOBOKPY?KEHUE, iuapesi [5], mpu ObICTPOM BBE/IEHUH, a TAKIKE IIPU

(Tropisetronum)  Antiemetic BBEJIEHUU IIperapara, pa3Be/[eHHOTO B MaJIOM 00BbeMe KUAKOCTH — OOJIb 10 XO/Y BEHBI,

Tropisetron 60JIH B )KUBOTE, HEIIPUATHBIE OIILYIIEHHsI B 00JIACTH CEPALIA, TOBbIeHne AJl, TSKECTh B

(Tropisetronum) rOJIOBE, 3aTPYAHEHNUE JABIXaHHs, TOIIHOTA, CHIKEHHE Inype3a
Headache, dizziness, diarrhea [5], with rapid infusion, as well as with the administration
of a drug diluted in a small volume of fluid — pain along the vein, abdominal pain,
discomfort in the region of the heart, high blood pressure, heaviness in the head,
breathing difficulties, nausea, diminished diuresis

Anerpunras [TpoTuBOMHUTpeHO3HOEe DAPUHTUT U PUHUT, COHJIUBOCTD, FOJIOBHAS 00JIb, TOJIOBOKPYKEHHUE, OLIyLIEHIEe

(Eletriptanum) Anti-migraine [MOKAJIBIBAHUsI UJIU JIPYTHE HAPYIIEHUS 1yBCTBUTEIHBHOCTH, 03HOO, ACTEHHUsI, CHMIITOMBI

Eletriptan CO CTOPOHBI TPY/AHOM KJIeTKH (60JIb, YyBCTBO CXKATHUS, JABJIEHUS), aJUIEPTUIECKUe

(Eletriptanum) peaknuu, apTepragbHasi THIIEPTEH3HUS, TUTIEPTOHYC MBIIIIII, TUIIECTE3MsI, MUACTEHNU,

BEPTHTO, YYAIEHHOE CEP/IIeOUeHrE U TAXUKAP/IUA, OlIYIIEHIe CTECHEHUs B TOPJIE, 6OJIb
B JKHUBOTE, TOLITHOTA, CYXOCTh BO PTY U AUCIIENCH S, TIOBBIIIEHHOE [I0TOOTAEIeHUE, 60JIb B
criiHe, 60JIb B MBIIIIAX, OIIYIIEHNE TeIyIa MK IPUIHBHI XKapa K JIUILY

Pharyngitis and rhinitis, drowsiness, headache, dizziness, tingling or other dysesthesia,
chilly sensation, asthenia, chest symptoms (pain, feeling of compression, pressure), allergic
reactions, hypertension, muscle hypertonia, hypoesthesia, myasthenia gravis, vertigo, palpi-
tations and tachycardia, tightness in the throat, abdominal pain, nausea, dry mouth and
dyspepsia, hyperhidrosis, back pain, muscle pain, warm sensation or hot flashes to the face
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Ta6uura 3. JlekapCcTBeHHbIE IIPEapaThl CEPOTOHMHEPTUYECKUX CPEZICTB, 3aPETUCTPUPOBaHHbIE B PoccuiicKoit

Denepanyu

Table 3. Drug products of serotonergic agents registered in the Russian Federation

TH, cTpaHa iep:KaTesisi/Bazieiblia PErHCTPALHOHHOTO

MHH JI® u nozuposka JIII yrocrosepenus JII1, qrciio mpons3BouTE e ™
INN Dosage form and strength of DP TN, country of the DP marketing authorisation holder,
number of manufacturers*
Bycrniupon TabJsieTKu 5 MT; 10 MT Crmromun®, Benrpust / Spitomin®, Hungary
Buspironum Tablets 5 mg; 10 mg
Buspirone
Buspironum
I'panucerpon KoHIeHTpAaT /ISl IPUTOTOBJIEHUS 1vr/mt (mg/ml) Tpanucerpon, Poccus / Granisetron, Russia
gran}setronum IC)aCTBOPa M;fl H}}(i)fysgm luti I'panucerpon Kabu, lepmanus
ran}setron oncentrate for infusion solution Granisetron Kabi, Germany
Granisetronum .
I'panvicerpon-TeBa, 3pawns / Granisetron-Teva, Israel
ABomut®, Poccus / Avomit®, Russia
1 mr/mw1 (mg/ml); Kurpun®, Benukobpuranus / Kytril®, UK
3 Mr/3 M
3 mg/3 ml
TabJsieTKH, TOKPHITHIE IIJIEHOYHOU 1 mr (mg) I'panucerpon, Poccus — 2 / Granisetron, Russia — 2
%tisl(r)rjll-oc((l)}:l(t):d tablets Kutpun®, Be)'II/II(O6pI/ITaHI/L'ﬂ / Kytril®, the UK
1wmr (mg); 2mr  Horupos, Ucnanaus / Notirol, Iceland
(mg)
30JIMUTPUIITAH TabJieTKH, MOKPHITHIE IJIEHOYHOUN 060JI0UKOT, 2.5 MT Bonvurpunrtan-C3, Poccus
Zolmitriptanum  Film-coated tablets, 2.5 mg Zolmitriptan-SZ, Russia
Zolmitriptan
Zolmitriptanum
Hadrunpodypun TabieTku, MOKPHIThIE IVIEHOYHOH 000JI0YKOM, 50 MT Iysodapm®, Poccust
Naftidrofurylum  Film-coated tablets, 50 mg Dusopharm®, Russia
Naftidrofuryl
Naftidrofurylum
OHlaHCETPOH PacTBOp /17151 BHYTPHUBEHHOTO ¥ BHYTPUMBIIIIETHOTO OnpancerpoH — 9; OHITAHCETPOH; Onnancerpos-
Ondansetronum  mpuUMeHEHHUs 2 MT/MJT POHII®; Jlarpan®; OunancerpoH-depeiin®;
Ondansetron Solution for intravenous and intramuscular injection OnpancerpoH-9CKOM; Ounaucerpon-JIOHC, Poccust
Ondansetronum 2 mg/ml Ondansetron — 9; ONDANSETRON; Ondansetron-

RONC®; Latran®; Ondansetron-Ferein®; Ondansetron-
ESCOM; Ondansetron-LANS, Russia

OnpancerpoH-Tesa, XopBarus
Ondansetron-Teva, Croatia

AmetpoH®, Beurpus / Emetron®, Hungary
Iomeran; 3odppan®, llIBeitapus
Domegan; Zofran®, Switzerland

Jlazapan BM; Ocerpou®; Omecer®, Nuaus
Lazaran VM; Osetron®; Emeset®, India

TabJsieTKH, MOKPHITHIE IIJIEHOYHON
060JI09KOM
Film-coated tablets

4 mr (mg); 8 Mr
(mg)

4 mr (mg)

Ownpasesut, Uugonesus / Ondavell, Indonesia
Onpanrop®, Ascrpus / Ondantor®, Austria
Oupancerpon-Tesa, M3pawsb / Ondansetron-Teva, Israel

Bepo-onpancerpon; Oumancerpon; OHJAHCETPOH,
Poccus

Vero-ondansetron; Ondansetron; ONDANSETRON,
Russia

Amecer®, Unansa
Emeset®, India

Jlarpau®, Poccus
Latran®, Russia

Tabsierku; TabaeTku
O IIN3NPOBAHHBIE
Tablets; Lyophilized tablets

4 mr (mg); 8 Mr
(mg)

Jlazapan BM, Unnus; lIBeinapus
Lazaran VM, India; Switzerland

CyIII03UTOPUH PEKTATIbHBIE
Rectal suppositories

4wr (mg); 8
mr (mg); 16 Mmr
(mg)

OnpancerpoH-Anbrdapm, Pocens
Ondansetron-Altpharm, Russia

Cupon
Syrup

4 Mr/5 Mt
4 mg/5 ml

3odpan®, [IBeinapus
Zofran®, Switzerland
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Oxonuanwue TabJI1. 3
Table 3 ending

TH, cTpaHa iep:kaTeJisi/BJIaiesiblla PETUCTPAIIIOHHOTO

MHH JI® u nosuposka JIII ynocroBepenus JII1, urciio mponsBoguTenen™
INN Dosage form and strength of DP TN, country of the DP marketing authorization holder,
number of manufacturers®
[TasoHOCETPOH PacTBop /151 BHYTPUBEHHOTO BBE/IEHUS 0.25 MT'/5 MJI Onunut®, Upnanaus
Palonosetronum  Solution for intravenous injection 0.25 mg/5 ml Onicit®, Ireland
Palonosetron
Palonosetronum
IIpyxanonpupn TabJieTku, MOKPHITHIE TIEHOUHOU 060/104KOi, 1 Mr; 2 Mr  BETATIPAT®; Pesosiop, Poccus
Prucalopridum Film-coated tablets, 1 mg; 2 mg VEGAPRAT®; Resolor, Russia
Prucalopride
Prucalopridum
CepoToHUH PacTBop 71711 BHYTPUBEHHOTO U BHYTPUMBIIIIEYHOTO CEPOTOHUHA ATUIINHAT; Tunatou®, Poccust
Serotoninum [IPUMEHEHHs 10 MT'/MJI SEROTONIN ADIPATE; Dinaton®, Russia
Serotonin Solution for intravenous and intramuscular injection 10
Serotoninum mg/ml
Cymarpunran TabyieTKH, TOKPBITHIE TTIEHOUHOU 50 mr (mg); CymarpuntaH — 4; Cymarpunras Kanon; Cymarpur-
Sumatriptanum 000JI0UKOI 100 mr (mg) taH-OBL; Amurpenunn®; Vimurpau®, Poccus
Sumatriptan Film-coated tablets Sumatriptan — 4; Sumatriptan Canon; Sumatriptan-
Sumatriptanum OBL; Amigrenin®; Imigran®, Russia
Panuwmen, Mpnangus
Rapimed, Ireland
Cymamurpen®, ITosbina
Sumamigrene®, Poland
CymatpunraHn-Tesa, 3panib
Sumatriptan-Teva, Israel
TabeTku Cymarpunras, Uagus
Tablets Sumatriptan, India
Cymarpunraa Anudapm, bosrrapus
Sumatriptan Adipharm, Bulgaria
TponuceTpoH PacTBop /151 BHYTPUBEHHOTO BBE/IEHUS 1 MT'/MJI Tponuuznon®, Poccus
Tropisetronum Solution for intravenous injection 1 mg/ml Tropindol®, Russia
Tropisetron Karicysibl 5 Mr Tponunnon®, Poccus
Tropisetronum Capsules, 5 mg Tropindol®, Russia
AeTpurtal Tabs1eTKH, HOKPHITHIE IJIEHOYHOH 000JI0YKOH, 20 MT; 40  Penmakc®, CIIIA
Eletriptanum Mmr Relpax®, USA
Eletriptan Film-coated tablets, 20 mg; 40 mg
Eletriptanum

* Yuesio npousBojuTesiel, Boimyckaromux JIII mox nanusiM TH, mokaseiBaer 1udpa, CTosas yepes3 THPe Mocje Ha3zBaHus cTpaHbl. [{udpa
YKa3bIBA€T TOJIBKO HECKOJIBKO IIPOU3BOIUTENEN; ecstu udphI HeT — 3HauuT AaHHbId JIIT o stum TH BBIIIyCKaeT TOJIBKO OMH IPOU3BOAUTEIb.

* The number of manufacturers that produce DP under this TN is shown by the number that is separated by a dash from the country name. The
number indicates only a few manufacturers; if there is no number, then this particular DP under this TN is produced by only one manufacturer.

CYP3A4, CYP1A2, CYP2D6 u Apyrux MUKpPOCOMaJIb-
HBIX (DEpMEHTOB ITeUeHN, a TaKXKe ¢ bapObuTyparamu
U TPUIUKINYECKUMH aHTUJEIPECCAHTaMU BCJIEZ-
CTBUE U3MEHEHUsI YPOBHS aTOHHICTA CEPOTOHNHOBBIX
PeLenTopoB B I1a3Me KPOBH U ero (papMaKoIornye-
ckux 93pdexToB [4].

OCHOBHbBIE XapAKTEPUCTUKU (hapMaKOJIOTHUe-
CKOTO JieicTBUS U MOOOYHBIX D(PGHEKTOB CEPOTOHU-
Hepruueckux JIIT mpezicraBieHs! B Ta0II. 2.

B Hacrosiiee Bpems B [ocyzmapcTBeHHOM pee-
CTpe JIEKapCTBEHHBIX cpecTB Poccuu [4] 3aperu-
CTPUPOBAHBI 11 MEXKAYHAPOIHBIX HENIATEHTOBAHHBIX
HauMeHoBaHUH JIIT cepOTOHMHEPTUUECKUX CPEJICTB
moy; 70 TopropeiMu HauMmeHoBaHussmu (TH) B pas-
auaHbIx JIO (Tadi. 3).

State Register of Medicinal Remedies of Russia [4]
(Table 3).

Analysis of the range of serotonergic DP showed
that the domestic pharmaceutical market is domi-
nated by film-coated tablets — 41.43%, as well as so-
lution for intravenous and intramuscular use —
34.28%. In addition, the pharmaceutical market
presents DP in the form of: concentrate for infu-
sions — 8.57%, tablets — 5.71%, solution for intrave-
nous injection — 2.86%, rectal suppositories —
2.86%, syrup — 1.43%, lyophilized tablets — 1.43%
and capsules — 1.43%.

Currently, only one DP (ondansetron) is includ-
ed in the List of Vital and Essential Drugs in the
form of syrup, rectal suppositories, tablets (inclu-
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Puc. 1. [leprkaresiu/Baaziesblibl PETHCTPAIIMOHHOTO yaocToBepeHst Ha JIIT cepOTOHHMHEPIHYECKHX CPEACTB B Poccuu
Fig. 1. Holders of marketing authorization for serotonergic DP in Russia

Ananus accoptumenta JI® cepoToHUHEpruye-
ckux JIII nmokasas, 4To Ha oTeyecTBeHHOM (apma-
[IEBTUYECKOM PBIHKE IIpeo0safaioT TabIeTKH, IMMo-
KPBIThIE IVIEHOYHOH 000JI0UKOU — 41.43 %, a Tak:ke
UHBEKIIMOHHBIN PACTBOP /711 BHYTPUBEHHOTO U BHY-
TPUMBIIIIEYHOTO NpUMeHeHUs1 — 34.28 %. Kpome
TOTO, Ha (hapMalleBTUYECKOM PBIHKE IIPe/ICTaBIEHbI
JIIT B BUAE: KOHIIEHTpATA /JiAd IPUTOTOBJIEHUs pac-
TBOpa /1A undysuii — 8.57 %, tabnerok — 5.71 %,
pacTtBopa /11 BHYTPUBEHHOTO BBesleHU:A — 2.86 %,
CYIIIIO3UTOPHEB peKTadbHBIX — 2.86 %, cupomna —
1.43 %, TabseToK TMODUIU3UPOBAHHBIX — 1.43 % U
Kamcya — 1.43 %.

B Hacrosimee Bpems siuib ojiuH JIIT (oHmaHCE-
TPOH) BOIIIeJ B IepeUYeHb JKU3HEHHO HEOOXOIUMBbIX
u BakHeummux JIII B Buze cupora, Cymnmno3uToprueB
PEeKTaIbHBIX, TA0JIETOK (B TOM YHCIIE THODIITH3UPO-
BaHHBIX U MOKPBITHIX IIJIEHOYHOU 060JI04KOH) [12],
O/THAKO UHBEKIUOHHBIN PacTBOP OHJIAHCETPOHA HE
BKJIFOUEH B JIaHHBIN [IepeueHs.

Bosbiras yacers 3apeructpupoBaHHbIX TH nmpu-
XOJIUTCA Ha JIOJII0 OTE€YECTBEHHBIX IPENNPUATHH,
TIPOUBBOJAIINX BocripousBeieHHbie JIIT — 59.70 %.
3apyberKHble MPOU3BOAUTENN CEPOTOHHUHEPTHUYE-
ckux JIIT 3aHUMaOT 40.30 % poccuiickoro dpapma-

ding lyophilized and film-coated) [12], but the injec-
tion solution of ondansetron is not included in this
List.

Most of the registered TN accounts for the do-
mestic enterprises that produce generic DP —
59.70%. Foreign manufacturers of serotonergic DP
occupy 40.30% of the Russian pharmaceutical mar-
ket, with the leading positions belonging to manufac-
turers of India (8.96%), Switzerland (5.97%), Israel
(4.48%); 2.99% are divided by Hungary, Great Brit-
ain, Iceland and 1.49% — Germany, Indonesia, Croa-
tia, Austria, Ireland, Poland, Bulgaria, the United
States (Fig. 1).

The range of pharmaceutical substances for
the production of serotonergic DP is shown in
Table 4.

The pharmaceutical substances buspirone and
eletriptan are not currently registered in Russia.

The Russian pharmaceutical market is domi-
nated by foreign manufacturers of serotonergic sub-
stances — 52.38%. Indian manufacturers lead the
way (28.57%), followed by China (19.05%) and
Spain (4.76%). The proportion of domestic provi-
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Ta6JII/II.la 4. (DapMaI_IeBTI/I‘{eCKI/Ie Cy6CTaH].lI/II/I JJI IPOU3BOACTBA CEPOTOHUHEPIUYECKUX CPEACTB, 3aPETUCTPUPOBAHHBIE

B Poccun

Table 4. Pharmaceutical substances for the production of serotonergic DP registered in Russia

MHH wnm rpynnu-
poBaHHOe (XuMHYe-
CKO€) Ha3BaHHeE
INN or generic
(chemical) name

HaunmeHoBaHue hapmaries-
THYECKOH CyOCTaHIIHMHI
Pharmaceutical substance name

IIpousBoguresb
Manufacturer

CrpaHa
Country

I'panucerpon I'paHuceTpoHa rUIpOXIOPUS, Vxanb brokos @apmacerotukai Jlepenonvent Ko. JItn ~— Kurait
Granisetron Granisetron hydrochloride Wuhan Biocause Pharmaceutical Development Co., Ltd ~ China
Hwny ®apmaceiotukasn Ko. JITa. Kurait
Qilu Pharmaceutical Co., Ltd China
000 «TexHoJIOTHUS JIEKAPCTB» Poccust
Technology of Medicines LLC Russia
3A0 «buokam» Poccus
Biocad CJSC Russia
30JIMUTPUNITAH 30JIMUTPUNITAH CMC ®apmaneyrukasic JIty Nupus
Zolmitriptan Zolmitriptan SMS Pharmaceuticals Ltd India
Hadrtuapodbypur Hadruapodypur 000 «BEPAXVM» / Berahim LLC Poccust
Naftidrofuryl Naftidrofuryl Russia
OH/1aHCEeTPOH OH/1aHCEeTPOHA THIPOXJIOPUA OI'bY «HMMUII oukosoruu um. H.H. bioxuna» Poccus
Ondansetron JIATHIpaT Munszapasa Pocenn Russia
Ondansetron hydrochloride NN Blokhin National Medical Research Center
dihydrate of Oncology
OT'YII HIIL «®apmaamura» PMBA Poccun Poccus
Scientific and Production Center “Farmzashchita” Russia
Onpyancerpona ruzapoxynopua-Jlour Huny ®apmacerotukain Ko. JITa. Kuraii
[leurdapma Jlumurea® Qilu Pharmaceutical Co., Ltd China
Ondansetron Hydrochloride-Long
Sheng Pharma Limited®
OH/1aHCeTpOHA TU/IPOXJIOPU]] Can ®apmacsiotukan Uugacrpus Jity %0501078:
Ondansetron hydrochloride Sun Pharmaceutical Industries Ltd India
Kanuna ®apmacelotukans Jlumures npusa
Cadila Pharmaceuticals Limited India
[TasioHOCETPOH [TasloHOCETPOHA TUAPOXIIOPU/L OI'YII «'oc3MII» Poccus
Palonosetron Palonosetron hydrochloride State Plant of Medical Preparations Russia
[Ipyxanonpun IIpykasonpuzaa cyknuHaT 3A0 «O6GHHUHCKAA XUMHUKO-bapManeBTHIecKas Poccusa
Prucalopride Prucalopride succinate KOMITaHU» Russia
Obninsk Chemical and Pharmaceutical Company CJSC
CepoToHUH CepoTOHMHA aUTTHHAT OI'VIT HIII «®apm3amiura» ®PMBA Poccun Poccus
Serotonin Serotonin adipinate Scientific and Production Center “Farmzashchita” Russia
CymaTpumran CymaTpuItaHa CyKIiuHaT Hor J1a63 IlpaiiBet Jlumuresn, WNupus
Sumatriptan Sumatriptana succinate Nosch Labs Private Limited India
Bamcu JIa6e JItn Wnpus
Vamsi Labs Ltd India
CMC ®apmarieyrukasc Jit. Nnpus
SMS Pharmaceuticals Ltd India
Kumuxka Cunreruka C.A. Hcnanus
Quimica Sintetica S.A. Spain
Tponucerpon TponuceTpoHa ruZipoxJI0pus, Huny ®apmacerotukan Ko. JItz. Kurait
Tropisetron Tropisetron hydrochloride Qilu Pharmaceutical Co., Ltd China
OAO «IIXJIC-BHUXDU » Poccus

Center for the Chemistry of Medicinal Products OJSC  Russia

1IEBTUYECKOTO PHIHKA, IPUYEM JINAUPYIOIINE T03U-
MU OpUHAJJIEKAT M[PoOu3BoguTeNAM HWHauu
(8.96 %), NIBeutniapuu (5.97 %), 3pawns (4.48 %);
o 2.99 % gnenar Benrpus, Bemukobpuranwus, Mc-
Ja"aua U 1o 1.49 % — I'epmanusa, Mugonesus, Pe-
ciy6sinka Xopsarusi, ABctpus, Upnauaus, [Tosbima,
Bosrrapus, CIIIA (puc. 1).

ders accounts for 47.62% of manufacturers of sero-
tonergic substances registered in Russia, and this
indicates the growing potential of domestic pharma-
ceutical enterprises. Pharmaceutical substances
produced in India, China and Spain are also regis-
tered (Fig. 2).
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Fig. 2. Manufacturers of serotonergic substances registered in Russia

AccopTuMeHT (papMaIeBTHYECKUX CyOCTaHITUI
JUI IPOM3BO/ICTBA cepoTOHNHeprudeckux JIIT mpu-
BejleH B Ta0JI. 4.

dapmareBTHUeCKHEe CyOCTaHIMHM OYCHHUPOH U
ayeTpunTaH B Poccuu B HacTosiiee BpeMsi He 3ape-
TUCTPUPOBAHBI.

Ha poccuiickom dapmalneBTUYeCKOM PBIHKE
mpeobsaaoT 3apyOekHbIe TPOU3BOJUTENN CYO-
CTAaHIIMH CEPOTOHMHEPIUUECKUX CPEICTB —
52.38 %. JlugupyoT uHAUNCKNE TPOU3BOAUTENIHN
(28.57 %), 3a HumMu ciaeaywT Kuraii (19.05 %) u
Wcnaunusa (4.76 %). Ha 10110 oTe4ecTBEHHBIX I10-
CTaBIIUKOB MPUXOAUTCA 47.62 % MNPOU3BOAUTE-
Jiel cyOCTaHINU CepOTOHHHEPTUUYECKUX CPEJCTB,
3aperucTpUpPoOBaHHBIX B Poccum, u 5TO cBHUAE-
TeJBCTBYET O PACTyIlleM IIOTeHIIHajle OTeYeCTBEeH-
HBIX (apMmaneBTUUYECKUX NpeanpuATuil. Takxke
3aperucTpUpoOBaHbl (papmarneBTUUecKue cybcTaH-
nuu npousBojacTBa WUuauu, Kutasg u Mcnanum
(puc. 2).

3AK/IIOYEHUE

IIpoBesieHHOE HcCCIeJOBaHUE II03BOJIAET Clie-
JIaTh CJIEIYIOIIE BHIBO/IBI:

1. B 'ocynapcTBeHHOM peecTpe JIEKapCTBEHHBIX
cpencts Poceun 3aperucrpuposano 11 MHH JIIT ce-
POTOHUHEPTUUECKUX CPEJICTB IO/ 70 TOPTOBBIMU
HaVuMeHOBaHUAMU.

2. Ceporonunepruydeckue JII1 3aperucrpupona-
HbI B Poccun B Buge JI®: Tabnerku — 5.71 %; Tabser-
KU, TIOKPBIThIE IIJIEHOYHOU O0OO0JIOUKOU — 41.43 %;
UHBEKIMOHHBIE PACTBOPHI (PACTBOPHI JIJIsI BHYTPHU-
BEHHOTO M BHYTPUMBIIIEYHOTO NPUMEHEHUA —
34.28 %; pacTBOpHI 7711 BHYTPUBEHHOTO BBE/IEHUA —
2.86 %); KOHIIEHTPAT JIJIs1 IPUTOTOBJIEHUS PAaCTBOpA
Juts uHQY3uit — 8.57 %; CYNIO3UTOPUU PEKTATIbHbBIE
— 2.86 %; cuporl, TabieTKU THOPUIU3UPOBAHHbBIE U
Karcyabl — 110 1.43 %.

3. JIlupupyromas poyib Ha OTeuecTBEHHOM (ap-
ManeBTH4YeckoM pblHKe JIII cepoTOHMHEprudecKux

CONCLUSION

The study allows us to draw the following con-
clusions:

1. The State Register of Medicinal Remedies of
Russia has registered 11 INN serotonergic agents’ DP
under 70 trade names.

2. Serotonergic DP are registered in Russia in
the following dosage forms: tablets — 5.71%; film-
coated tablets — 41.43%; solutions for injection (so-
lutions for intravenous and intramuscular use —
34.28%; solutions for intravenous injection —
2.86%); concentrate for infusion solutions — 8.57%;
rectal suppositories — 2.86%; syrup, lyophilized tab-
lets and capsules — by 1.43%.

3. The leading role in the domestic pharmaceuti-
cal market of serotonergic agents’ DP belongs to do-
mestic enterprises (59.70%). The remaining 40.30%
belongs to foreign manufacturers: 8.96% — India,
5.97% — Switzerland, 4.48% — Israel, 2.99% — Hun-
gary, Great Britain, Iceland and 1.49% — Germany,
Indonesia, the Republic of Croatia, Austria, Ireland,
Poland, Bulgaria, the United States.

4. Analysis of the range of pharmaceutical sub-
stances for the production of serotonergic agents
showed that the Russian pharmaceutical market is
significantly dominated by substances of foreign pro-
duction (52.38%). The proportion of pharmaceutical
substances of domestic production registered in Rus-
sia accounts for 47.62%.

5. Currently, there are no DF of serotonergic
agents of domestic production in the pharmaceutical
market of the Russian Federation: buspirone (tablets),
ondansetron (tablets and lyophilized ones), palonose-
tron (solution for intravenous injection), sumatriptan
(tablets) and eletriptan (film-coated tablets), which
makes their pharmaceutical development relevant.
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Cpe/ICTB MPUHA/JIEXKUT OTEUECTBEHHBIM HPEIIPU-
TisAM (59.70 %). OcTasibHBIE 40.30 % TPUHAJIEKUT
3apybOeKHBIM TTpousBoAuTeNsaM: 8.96 % — Wuauw,
5.97 % — llBeuinapuu, 4.48 % — HWapawrw, 1m0
2.99 % — Benrpuu, Benmkobpurannu, Vcnananu u
mo 1.49 % — lepmanun, UHnoHesuu, PecnyOinke
Xopsaruu, Ascrpun, Vpnagauu, Iloasme, bosara-
puu, CIIA.

4. Ananus accopTuMeHTa (apMaleBTUYECKUX
cyOcTaHIMH Jy1 TPOU3BOZCTBA CEPOTOHUHEPTHYE-
CKHUX CPEJICTB IMOKa3aJI, UTO HA POCCUUCKOM (apma-
[IEBTUYECKOM pBbIHKE 3HAYUTEJHHO IpeobsafjaioT
cyOcTaHIUM 3apy0esKHOTO TPOU3BO/ICTBA (52.38 %).
Ha gomo dapmaneBTHUYECKUX CyOCTAaHITUUA OTeue-
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5. Ha maHHbIli MOMEHT Ha (papMaIeBTHIECKOM
peiaKe PO orcyrerBytoT JI® cepoTOHMHEPrUYeCcKUX
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12. O6 yTBEPKIEHHUH IIEPEUHs KU3HEHHO HEOOXOIUMBIX
¥ BayKHEHMINNX JIEKAPCTBEHHBIX IPEapaToB Ha 2020
TO/l, a TaKXKe IepevHell JIEKApCTBEHHBIX MPerapaToB
JUIS. MEAUIMHCKOTO IPUMEHEHMS W MUHUMAaJIbHOTO
aCCOPTHMEHTA JIEKAPCTBEHHBIX IIPENaparoB, HEo6Xo-
JIUMBIX JIJIs OKa3aHUsA MEIUITUHCKOM moMoIu: Pacro-
psxenue IIpaBuresniberBa PO or 12.10.2019 N 2406-p
(pen. or 12.10.2020). URL: https://normativ.kontur.
ru/document?moduleld=1&documentld=360864.
Jlata obpartnenus: 23.10.2020.

CBEJEHHNA Ob ABTOPAX
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®OwinnnosB I0puii BanepseBUu — KaH/. XUM. HayK,
HavyaJIbHUK HccjaemoBaTesbekoro otaesna AO «Tatxum-
¢apmmpemnaparsr» (Kazans).

Oo0pasen mutTupoBaHua: Harmary/ummHa B.P,
Eroposa C.H., UyBamosa /I.Il., ®ununnos 10.B. Kom-
IJIEKCHBIM aHaJiu3 acCOPTUMEHTa CEepOTOHUHEpTrhYe-
CKUX CPEJICTB U CyOCTaHITUM /1JIsI UX IPOU3BOJICTBA, 3ape-
rucTpupoBaHubix B Poccuu // Journal of Siberian Medi-
cal Sciences. 2021. N2 2. C. 37—48.

12. On a confirmation of the List of Vital and Essential DP
for 2020, as well as the Lists of DP for Medical Use
and the Required Drugs for the Delivering of Health
Care: The Order No. 2406-r of the Russian Federa-
tion Government of October 12, 2019 (as amended
on 12.10.2020). Retrieved on October 23, 2020 from
https://normativ.kontur.ru/document?moduleld=1&
documentId=360864.

ABOUT THE AUTHORS

Niagmatullina Viktoriya Rafaelevna — the 1% Cate-
gory Process Engineer, Technological Laboratory, De-
partment of Research, JSC “Tatchempharmpreparaty”
(Kazan).

Egorova Svetlana Nikolaevna — Dr. Sci. (Pharma-
ceut.), Professor, Deputy Director for Educational Ac-
tivities, Institute of Pharmacy, Kazan State Medical
University.

Chuvashova Dinara Petrovna — Cand. Sci. (Pharma-
ceut.), Head, Technological Laboratory, Department of
Research, JSC “Tatchempharmpreparaty” (Kazan).

Filippov Yuriy Valerievich — Cand. Sci. (Chem.),
Head, Department of Research, JSC “Tatchempharm-
preparaty” (Kazan).

Citation example: Niagmatullina V.R., Ego-
rova S.N., Chuvashova D.P., Filippov Yu.V. (2021). Com-
prehensive analysis of the range of serotonergic agents
and substances for their production registered in Russia.
Journal of Siberian Medical Sciences, 2, 37—48.

48



