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[ OPUIT'MHAINHU CTATUU
L ORIGINAL ARTICLES

AHAINN3 HA E®EKTUBHOCTTA HA PA3XOOWUTE

3A EHOOBACKYIAPHO B CPABHEHUE C XUPYPITMYHO
JIEMEHUE HA PYNTYPUPAIIU UHTPAKPAHUAITHU AHEBPU3MU
T. Bekoe', Aa. XapumOHoez, C. Koxndoe? ul. Tpel-ldad)unoeaz
1<DaKynmem no papmauyus, MY — lNneseH

2yMBAS ,Cbpue u Mo3bK“— neseH

Pe3tome. JleueHMeTO Ha MHTpPaKpaHWANHUTE aHEBPU3MM CbITIACHO CbBpe-
MeHHaTa KMUHUYHa NpakTuKa BKIYBa eHaoBacKynapHa embonmsaums (endovas-
cular coiling, EC) n xvpypru4Ho nedenue (surgical clipping, SC). Lien Ha uscnen-
BaHETO € uaeHTUMUMPaHe 1 aHan13 Ha NyonunkyBaHyW JaHHW OT OLeHKa Ha eH-
JoBacKkynapHa embonusauus Ha pynTypupany MHTpakpaHuanHi aHeBpusmMu; Mo-
JenvpaHe Ha pa3xoguTe u 3apaBHuTe nonan Ha EC B cpaBHeHne cbe SC. Pesyn-
TaTuTe OT aHanu3a pa3xog/edekTmBHOCT nokaseaT, Yye EC He e pa3xoaHo edek-
TUBHA 34paBHa TexHornorus B cpaBHeHne cbe SC (ICER 18 000 nB./QALY) ot
rnegHa Todka Ha npenopbyaHusa ot C30 makcvmaneH npar 3a e(peKkTMBHOCT Ha
pasxoguTe, paBHsiBaLl, CE Ha TPUKPATHO YBENUYEHNS BpyTeH BbTPELLEH NPOAYKT
Ha YOBEK OT HaceneHueTo 3a efgHoroauvweH nepuod. ChbluecTByBa BEPOATHOCT
Hap, 61% 3apaBHaTa TexHonorust EC na 6bae pasxoqHo edpekTMBHa B CpaBHEHNE
cbc SC camo npu xvnoTesa, Ye ueHata Ha MMNNaHTuTe, nanonseaHnm 3a EC,
6bae HamaneHa ¢ 40%. Peayntatute OT HacTosiLLaTa oLeHKa Ha anTepHaTMBuTe
3a neveHne Ha pynTypupany MHTpakpaHuanHu aHeBpu3MK ce MOTBbpXKAaBaT OT
OLEHKMTE Ha cblumTe TexHonorun, npoeeaeHn B CALL, FOxxHa Kopes n NpaH.

Knroyoeu dymu: pynmypupanu uHmpakpaHuanHu aHespudmu, eHAosacKynapHa
embornu3ayusi, Xupypau4Ho fedeHue, aHanus pa3xod/e¢hekmusHocm

ANALYSIS OF THE EFFECTIVENESS OF COSTS

FOR ENDOVASCULAR COILING VERSUS SURGICAL CLIPPING
OF RUPTURED INTRACRANIAL ANEURYSMS

T. Vekov’, D. Haritonovz, S. KondoV? and D. Trendafilova®
7Faculty of Pharmacy, Medical University — Pleven

2UMHAT "Heart and Brain" — Pleven

Abstract. Treatment of intracranial aneurysms as per current clinical
practice includes endovascular coiling (EC) and surgical clipping (SC). The aim of
the study was to identify and analyze published data from assessments of
endovascular coiling of ruptured intracranial aneurysms; modeling of costs and



health benefits of EC in comparison with SC. The results of a cost-effectiveness
analysis demonstrate that EC is not a cost-effective health technology in
comparison with SC (ICER BGN 18,000/QALY) from the point of view of the
recommended by WHO maximal treshold for cost-effectiveness amounting to
three-times gross domestic product per capita for one-year period. A possibility
that the EC health technology is more than 61% cost-effective compared to SC is
calculated only assuming the hypothesis that the cost of implants used for EC is
lowered by 40%. The results of the present assessment of alternatives for
treatment of ruptured intracranial aneurysms are confirmed by the assessments of
similar technologies performed in the USA, South Korea and Iran.

Key words: ruptured intracranial aneurysms, endovascular coiling, surgical
treatment, cost-effectiveness analysis
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HEBPOBB3NANEHUE - MEXAHU3MU, ACOLUIMUPAHUN
CbCTOAHUA U PAPMAKOTEPANNUA

M. BapaduHoea, P. Memodueea u H. bosidxueesa

Kamedpa ro chapmakonozausi U moKCcUKonoaus,
MeduyuHcku gpakynmem, MeduyuHcku yHusepcumem — Cogbusi

Pe3tome. Hanocneabk peguvua nscneasaHns nocoyYsaT BOAELLO 3HaYe-
HWe KaKkTo Ha nepudepHOTOo, Taka MU Ha LeHTpanHoTo Bb3naneHve 3a passu-
TMETO Ha HEBPOMCUXMATPUYHU CbCTOSHMA. [pu nauneHTn ¢ adekTUBHU 1
Wmn3odpeHHn pascTponcTea, 06cecuBHO-KOMMNYIICMBHO pPa3CTPOMCTBO, Ge3smno-
KOWCTBO, ayTM3bM M Op. ce HabnogaBaT BUCOKM nepudepHU CTOMHOCTU Ha
npouHdpnamaTopHn mapkepu kato C-peakTMBeH NPOTEWH, WHTEPreBKWH-1,
MHTEPNEBKMH-6, TyMOp-Hekpo3uc cakTop n T.H. OCBEH ToBa Ce OOoKa3Ba, 4ye
abHOPMHNTE CTOMHOCTW Ha MPOUH(PNaMaTopHUTE LIMTOKMHU BOASAT A0 AUC-
YHKUMS M noBuMLIEHa MPOMNYCKNMBOCT Ha KPbBHO-MO3byHaTa Oapuepa u
yBenvyeH nputok Ha nepudepHn meamatopu B LIHC, koeTo oT cBoSA cTpaHa
3agencTea MOpONOrMyHM NPOMEHU, MUKPOrNnanHa xmnepakTmeauusa m noc-
neaBsaly HeBpoBb3NaneHne u HeepoaereHepauus. ExcnepMmeHTanHn aaHHu
noco4ysar, 4Ye gucbanaHCcbT B perynauusata Ha MUKpornvanHaTta akTMBHOCT
NPOMEHs MO3bYHaTa HEBPOMMIacTUYHOCT, ocobeHOo B xunokamnanHata ¢op-
Maums, KOeTo ce CBbp3Ba C 0OyunTenHu n nameToBn AedUUMTH, KaKTo U C
NOBULLEH PUCK OT pasBMTUE HA MCUXOTMYHU NMpomeHn. PapmakoTepanusTa Ha
CbCTOSHMATA, acoLuMnpaHy ¢ HeBpOBBL3ManeHme, € HacoYyeHa KbM MoBnusABa-
He Ha MaTONIONMYHO NPOMEHEHUTE NEPUAEPHM LUUTOKUHM U LIEHTParHu Kre-
TbYHM nonynauun. [JobGaBsiHETO Ha HeCTepouaHW NPOTMBOBB3MANUTENHU
cpefcTBa KaTo aueTuncanuuunoBa KucenuHa unm uenekokend, nvnn antm-
oKCuaaHTHU cpeacTtea kato N-aueTunumucTenH Unu NONIMHEHACUTEHN MaCTHU
KMCENUHM KbM OCHOBHATa Tepanusi Ha HEBPOMCUXMATPUYHUTE CbCTOSHUA UMa
obeLLaBall, XxapaKTep KaKkTo No OTHOLLEHUe Ha OTroBopa M edhekTUBHOCTTa OT
NPUIOXEHOTO NeYeHne, Taka 1 3a NOCTUraHeTo Ha pemuncus.

Knroyoeu dymu: HegpoebananeHue, npouHgnamamopHU UUMOKUHU, HE8PONCu-
XuampuyHu pascmpolicmea, MUKpoaus, ghapMakomepanusi



NEUROINFLAMMATION — MECHANISMS, ASSOCIATED
CONDITIONS AND PHARMACOTHERAPY

M. Varadinova, R. Metodieva and N. Boyadjieva
Department of Pharmacology and Toxicology, Medical Faculty,
Medical University — Sofia

Abstract. Recently, a number of studies have indicated that both pe-
ripheral and central inflammation is important for the development of neuro-
psychiatric conditions. In patients with affective and schizophrenic disorders,
obsessive-compulsive disorder, anxiety, and autism high peripheral values of
proinflammatory markers such as C-reactive protein, interleukin-1, interleukin-
6, tumor necrosis factor, etc, are observed. In addition, it is demonstrated that
the abnormal values of the proinflammatory cytokines result in dysfunction
and increased permeability of the blood-brain barrier and increased influx of
peripheral mediators into the CNS, which in turn triggers morphological
changes, microglial hyperactivity and subsequent neuroinflammation and
neurodegeneration. Experimental data indicates that the imbalance in regula-
tion of microglial activity alters brain neuroplasticity, especially in the hippo-
campal formation, which is associated with learning and memory deficits and
an increased risk of developing psychotic symptoms. The pharmacotherapy of
disorders associated with neuroinflammation is targeted to the pathologically
altered peripheral cytokines and cell populations. The addition of non-steroidal
anti-inflammatory agents such as acetylsalicylic acid or celecoxib and/or anti-
oxidants such as N-acetylcysteine or polyunsaturated fatty acids to the main
therapy of neuropsychiatric conditions is increasing the efficacy of the applied
treatment as well as the remission rates.

Key words: neuroinflammation, proinflammatory cytokines, neuropsychiatric dis-
orders, microglia, pharmacotherapy



MEXAHU3MWU U EQEKTU HA CPELATA 3A XXUBOT BbPXY LIHC
N NCNXUYHUTE 3ABOJNABAHUA

E. Xapumoe', B. Kupkoe?®, M. Kupkoea’, K. Koneea’,

T. lo6peea’ u K. Hayoe?

"Kamedpa ro ghapmakonozusi U MOKCUKOMo2Uus,
MeduyuHcku ¢pakynmem, MY — Cogpusi

2Cmyae/-lm, MY — Cogbus

Pe3tome. CbBpeMeHHU MpoyYBaHWs BbPXY MeToauTe 3a oboraTsiBaHe
Ha cpepaTta 3a xwuBoT (OC) nokasearT, 4Ye Te 3abaBAT CTapeeHeTO Ha HEBPOH-
HuTe cTpykTypn B LIHC n nopgobpsBaT KOrHUTMBHWUTE PyHKUMKM, nameTTa,
NOBEAEHNETO M MOTOpHAaTa KOOpPAMHALMSA B NPEOKMMHWYHWM MOAEenV Ha Je-
MeHLUus, aenpecus, bonect Ha Anuxarimep, 6bonect Ha MapkuHCoH n Gonect
Ha XBHTUHITBH. Hay4yHu gaHHM OT nocrnegHoTo AeceTuneTve rnokaseaT, ye
OC moxe ga noenusiBa HMBata Ha umtokmHute B LIHC u akTtMBHOCTTa Ha
rnMuanHuTe KNeTkn, KOeTo npeanonara, Ye ToBa € BEPOSITHUAT MEXaHU3bM Ha
aenicteme Ha OC, ypes KOWTO Modynunpa Mo3b4yHUTE OyHKUMK. PaskpnBaHeTo
Ha nMyHomogaynupaiwmte egektn Ha OC nopckassa M NOTEHUMANHUSA Mexa-
HU3BM Ha OENCTBME Ha TO3W TUMN MHTEpBeHUMM He camo B LIHC. ®dunaunyeckata
aKTMBHOCT, KOSITO € eauH oT metoaute 3a OC, nposiBsiBa HEBPOMMYHOMOAY-
NaTopHU edekTn Ype3 B3aUMOLENCTBME C HSAKOW KNETbYHM UMYHHU MbTULLA,
KaTo NOBMMsiBa ceKkpeumsaTa Ha nHTeprneskuH (IL)-6 ot myckynute, n ctumynu-
paHe Ha mukpornuaTa B LIHC. MmyHOoMoaynvpawarta ponsa Ha gpyru metoam
Ha OC (coumanHo oboraTtsBaHe, oboraTtsaBaHe Ha cpearta ¢ HOBUM 006eKTH) He
€ npoyyeHa nogpobHo. Hsakonko u3cnenBaHusi nNoka3BaT HamarnsiBaHe €eKcrl-
pecusaTa Ha IL-13 B oTroBOp Ha oboraTsiBaHETO Ha cpefaTa C HOBUM OGEKTW.
Llen Ha HacToAwmMA 0630p € Aa ce AUCKYTUPAT KNeTbYHUTE U HEBPOUMMYHHU-
TE€ MexaHu3mu, KOMTO ca B OCHOBaTa Ha edekTute Ha metoanTe 3a OC BbpXy
MO3bYHWUTE (DYHKLMK, KaTO KOTHUTUBHOCT 1 nameT. Bbnpeku 4ye B 0630pa ca
npefoCcTaBeHN BaXkHU AaHHW 3a HEBpouMyHoMoaynupawmTte edektn Ha OC,
ca Heobxoaumu 6baewm macneaBaHus, 3a Aa ce ycrtaHoBu kak OC okasBa
6naroTBOPHO BNMsIHWE BbPXY NCUXUYHUTE Pa3CTPOMCTBA Ype3 Moaynaums Ha
NPOUH(NAMaTOPHUTE LMTOKMHW 1 APYrn KNEeTbYHU UMYHHU haKTOpW.

Knroyoeu Aymu: enusi, oboeamsisaHe Ha cpedama, nosedeHue, husudecka ak-

musHocm



MECHANISMS AND EFFECTS OF THE LIVING ENVIRONMENT

ON CNS AND MENTAL DISORDERS

E. Haritov’, V. Kirkovz, M. Kirkovaz, K. KoIevaz,

T. Dobreva® and K. Nacov?

1Department of Pharmacology and Toxicology, Medical Faculty,
Medical University — Sofia

ZStudent, Medical University — Sofia

Abstract. Recent studies on the environmental enrichment (EE) techniques
showed that they slow down neuronal aging and improve cognition, memory,
behavior, and motor coordination in pre-clinical models of dementia, depression,
Alzheimer’s disease (AD), Parkinson’s disease (PD), and Huntington’s disease.
Data from last decade have shown that EE is able to affect cytokines, various
immune components and glial cells suggesting this may be a potential mechanism
of action for how it may modulate brain function. The discovery of the modulation
of neuroimmune mechanisms by EE has provided a potential mechanism of ac-
tion of this intervention. Physical exercise (PE), a form of EE, exerts neuroim-
munomodulatory effects through interaction with several immune pathways includ-
ing interleukin (IL)-6 secretion from muscles and stimulation of microglia in central
nervous system. Immunomodulatory roles of other methods of EE (social enrich-
ment, enrichment with novel objects) are not studied extensively. Several studies
showed reduction in the expression of IL-1 in response to enrichment with novel
objects. This suggests anti-inflammatory effects of novel environment. The aim of
the present review is to discuss the cellular and neuroimmune mechanisms that
govern effects of EE-methods on brain functions such as cognition and memory.
Though this review provides a substancial data about EE effects on neuroimmune
modulation, future research is needed to establish how EE provides beneficial
influence on psychiatric disorders via modulation of proinflammatory cytokines and
other cellular immune factors.

Key words: behavior, cytokines, environmental enrichment, glia, physical activity



METABOJIUTHN N HEBPOINMPOTEKTUBHU MEXAHU3MU
HA KETOFEHHATA OMNETA

E. Xapumos’, B. KupKosz, M. Kupkoeaz, K. Koneeaz,

C. Knucapcxuz, J1. Cnanema® u K. Hauoez

7Kamedpa o ¢hapmakosioausi U MOKCUKOI02us,
MeduyuHcku pakynmem, MY — Cocpusi

2CmyaeHm, MY — Cogpusi

Pestome. KetoreHHaTta aveta (KO) e oueta ¢ BUCOKO CbabpXaHue Ha
MasHUHM N HUCKO CbAbpXaHue Ha BbrrexuapaTu, KoATo € BbBedeHa 3a ne-
YeHue Ha papmakopesncTeHTHa enunencus. [inetata e paspaborteHa ¢ uen
Aa vMuTrpa meTabonuTHMS npodun nNpu CbCTOSHWE Ha rnagyBaHe 4pes
HaMarnsiBaHe KOHLeHTpaumaTa Ha KpbBHaTa 3axap WM noBuIaBaHe KOHLEHT-
pauusita Ha KeToHUTe B kpbBTa. B Hayanoto Ha 20-Te rogmHn Ha XX B. U3-
crnepoBaTenuTe YCTaHOBSBAT, Ye TepaneBTUYHUAT edekT Ha AueTa, CbCTa-
BEHA OCHOBHO OT MasHMHKU, MOxXe fa Obae TonkoBa egeKkTUBEH, KOMKOTO
edeKkTbT OT rmagyBaHeTo U ocurypsisa AbAroCPOYHO MOTUCKAHE HAa MO3bYHa-
Ta Bb3byamMmocT 6e3 Heo6x0aUMOCT OT TexKa kanopuwHa pectpukumns. OTnu-
yntenHa Yepta Ha K[ e npoaykuusita Ha keToHHW Tena (b-xugpokenbyTtupar,
aueToaueTaT U aueToH) oT YyepHua Apob. [okaTo KNUHMYHATa edheKTUBHOCT
Ha K[ e kaTeropuyHo noTBbpAeHa, M3HeHadBallo Masnko ca MOo3HaHusTa
OTHOCHO HeWHus MexaHu3bM Ha gencteue. Llen Ha HacTosAwwmsa o63op e aa
onviwe CbBPEMEHHW AaHHM OTHOCHO MexaHuamuTe Ha gencteme Ha K[ no
OTHOLIEHNe Ha enunencusTa u ApYrn HEBPOMNCUXMaTPUYHM 3abonsiBaHwus.
CwmsTa ce, Yye KNYOB MEXaHW3bM Ha TO3M TUM Tepanus e NpoayKuuaTa Ha
KETOHMW, KOUTO OCUrypsiBaT HOB €HEPryeH U3TOYHWK 38 MO3bYHUTE KMeTku,
KOWTO e no-edeKkTMBEH OT rnoko3ata. B ob3opa ca npeacraBeHun Kri4oBU
OaHHW OT eKcnepumeHTarnHn 1 KnMHWYHK npoy4saHus Ha KM, kaTto cneunanHo
BHMMaHMe e oO0bpHATO Ha pondTa, KOATO UMaT [oKO3HaTa PecTpuKums,
NOMWHEHACUTEHUTE MACTHU KACENUHM N BuoeHepreTukaTa B MEXaHU3MUTE Ha
KO. B 3akntoveHne, npoyyBaHusaTta Bbpxy K[ moxe ga paskpuat nbTuwia 3a
Cb3daBaHe Ha U3Uano HOBM CTpaTerMn 3a fevyeHvne Ha pasnuMyHu HeBpOrncu-
xvaTpuiHu 3abonsBaHuns. TakmBa HOBM MOAXOAM 3a NeyeHuwe morat ga no-
[obpat ecpukacHocTTa Ha KO n aa ynecHsaT npuema U oT naumeHtute. Cre-
[OBaTeNHO HanuyHa e BaXkHa npakTnyecka u TeopeTnyHa 060CHOBKa 3a Npo-
AbIDKkaBaHe Ha uscrnefBaHusTa Bbpxy mexaHmamure Ha K[.

Knrovyoeu Aymu: z2nadysaHe, 2/l0KO3Ha PECMPUKYUS, enusnerncusi, KemoaeHHa
duema



METABOLIC AND NEUROPROTECTIVE MECHANISMS

OF KETOGENIC DIET

E. Haritov’, V. Kirkovz, M. Kirkovaz, K. KoIevaz,

S. Klisarskiz, L. Spaleta2 and K. Nacov?

1Department of Pharmacology and Toxicology, Medical Faculty,
Medical University — Sofia

ZStudent, Medical University — Sofia

Abstract. The ketogenic diet (KD) is a high-fat, low-carbohydrate diet
that was developed as a treatment for epilepsy. The diet aims to mimic the
metabolic profile of fasting by reducing blood glucose concentration and in-
creasing blood ketone concentration. In the early 1920s, investigators realized
that a diet composed principally of fats could be as effective as fasting and
yield longterm suppression of the brain excitability without severe caloric dep-
rivation. The hallmark feature of KD is the production of ketone bodies (b-
hydroxybutyrate, acetoacetate, and acetone) by the liver. While the clinical
effectiveness of the KD is widely accepted, surprisingly little is understood
about its underlying mechanisms of action. The aim of this review is to de-
scribe the recent advances in our knowledge of the mechanisms of action of
the KD in relation to epilepsy and to other neuropsychiatric disorders. A key
mechanism of this treatment is thought to be the generation of ketones, which
provide brain cells with an energy source that is more efficient than glucose.
We present key data from experimental and clinical studies of the KD, and
focus particular attention on the role that glucose restriction, fatty acids, and
bioenergetics may play in seizure control. In conclusion, the study of the KD
may open avenues to the creation of entirely novel treatment strategies for
different neuropsychiatric disorders. Such treatment approaches may improve
on the efficacy of the diet and be more convenient and palatable. There is,
therefore, strong justification for continued investigation of KD-mechanisms.

Key words: epilepsy, fasting, glucose restriction, ketogenic diet



