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B3AMMOOENCTBUA MEXOY ECLUMTANOMPAM U ®U3NYECKA
AKTUBHOCT NPU HEOHATAIJEH LPS UHOYUUPAH MOJEN
HA OENMPECUA NPU NITbXOBE
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Pe3rome. HayyHu gaHHM npes nocrnegHuTe roguMHU gokassaT, Ye HEBPO-
Bb3nasieHMeTo nma KniovoBa pors B naToreHesaTta Ha genpecusita. 3HaduTe-
NEH NPOLEHT OT NnauMeHTUTe C AenpecuBHU Pas3CTPOUCTBa He nocturaT 3ado-
BONUTENEH TepaneBTMYEH OTroBop. BugHa e HeobxoammocTTa OT TbpceHe Ha
anTepHaTMBHW MOAXOOM B aHTMAEnpecuBHaTa Tepanus, KOSATO Aa MoBnusisa
HEBPOBbL3NaNUTENHUTE MEXaHU3MK, BbBEYEHN C natoreHe3ata Ha genpecus-
Ta. YMepeHaTa u3nyecka akTMBHOCT € obellaBalla B TO3WM acrekT, HO HAMa
NpOy4YBaHNs OOKOSMKO TepaneBTUYHMAT U edekT ce AbiMKM Ha 3acuneaHe Ha
YCTaHOBEHUTE BeYve aHTUMHIaMaTopHN edeKkTn Ha MOoOepHUTE aHTuaenpe-
caHTU. Llen Ha HacToAWOTO npoyyBaHe € OueHKa Ha aHTUAENpPecuBHUTE WU
aHTUUHIamaTopHUTE edPeKTU OT CaMOCTOATESNTHOTO N KOMOMHMPAHOTO npuna-
raHe Ha ecumTanonpam n T.Hap. BbPTALWO Ce Konesio B MHAyumMpaH ¢ nmnono-
nunsaxapvg (LPS) mogen Ha genpecusa npy nnbxose, nopoga Bucrap. PesynTta-
TUTe OT NPOYy4YBaHETO NOKa3BaT, Ye KOMOBUHMPAHOTO MpwuraraHe Ha ecuMTanon-
paM 1 BbPTALLO Ce Konero Boau 4O CUTHU(MPUKAHTHO Han-n3paseH epekT BbpXy
nokasarenute 3a genpecuBHOCT B nosegeHyeckute Tectoe (FST u SPT), B
CpaBHEHME CbC CaMOCTOATENHOTO UM npunaraHe. OcobeHo BaXHO € CUMHOTO
pegyumpaHe B HMBaTa Ha NPOMHAIaMaTopHUSA LMTOKUH IL-13 B Xxvnokamnycute
Ha ekcnepuMeHTanHUTE XUBOTHW NMoL BNUAHME HA KOMOUHMPAHOTO NpunaraHe
Ha OBaTta nogxoga. Tesu pesyntatv gaBaT OCHOBaHWe [a ce TBbpau, Ye husn-
yeckaTa aKTUBHOCT M HSAKOW OT CbBpPEMEHHUTEe aHTuaenpecaHTn (SSRIs — se-
lective serotonin reuptake inhibitors) gencreat CMHEPrMYHO MO OTHOLUEHWE Ha
AernpecvBHaTa cCMMNTOMaTMKa U B OCHOBAaTa Ha TOBa B3aMMOAEWCTBME Ca Tex-
HUTE NOEHTUYHU edekTn Ha pedyuupaHe B HMBaTa Ha HEBPOBBL3NAfEHNETO B
LIHC, konTo ca cBbp3aHu C A4enpeCMBHOTO pa3CTPOMCTBO.

Knroyoeu Oymu: Genpecusi, ecyumarnonpam, Hegposb3naseHue, nibxoee, u-
3u4yecka akmusHocm, SSRIs
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Abstract. Emerging evidence indicate that neuroinflammation may play
a crucial role in the pathogenesis of depression. The increased prevalence of
depressive disorders is due to suboptimal management. The current approach
for treating depression includes different antidepressants, but they do not
influence the underlying neuroinflammatory pathophysiology of depression. A
significant percentage of patients not respond properly to currently available
antidepressants. Obviously there is a major need to identify alternatives for
treating depression and suppress the pathological neuroinflammation associ-
ated with depression. Moderate physical activity is promising in this aspect,
but it is still unclear whether aerobic exercise could increase the therapeutic
effect of modern antidepressants by reducing neuroinflammatory alterations in
CNS. The aim of our study is to evaluate the antidepressant and anti-
inflammatory effects of combined application of physical activity and escitalo-
pram in LPS-induced model of depression in Wistar rats. Depression was
induced by administration on postnatal day 10 (PND 10) of LPS (50 ug/kg,
i.p.). After the weaning of rats at 21 PND, they received escitalopram
(10 mg/kg) per os and had a free access to running wheel for 3 weeks. After
the end of this period the animals were subject of forced swim test, sucrose
preference test and were sacrificed in order to assess the levels of IL-1beta by
ELISA in the hippocampus. The results of our study showed that combined
application of escitalopram and running wheel produce significantly higher
effect, compared to single application of both on immobility time in FST, su-
crose consumption and importantly on the reduction of the level of IL-1beta in
the hippocampus of rats. The present study provides novel evidence that
physical activity act in a synergic manner with SSRIs in treating depression by
suppressing the brain proinflammatory mileu. Our study provides strong evi-
dence that by augmentation of anti-inflammatory properties of SSRIs, physical
activity is valuable tool for the treatment of therapeutic-resistant depression.
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BbBeaeHue

[lenpecnBHOTO Pa3CTPOMCTBO € TEXKO, YECTO CpeLlaHo NCUXnY-
HO 3abonsiBaHe, YMATO YecToTa € 16% B cBeToBeH Mawab. Cnopen
C30 penpecusita e 3abonsBaHe, KOETO Ce Hapexda Ha BTOPO MSACTO
Nno YecTtoTa Ha 3arybeHun rognHu OT XMBOTA Nopagu HeTpyaocnocob-
HOCT U npexaeBpeMEeHHa CMbPT, KaTo ce npegnonara, 4ve e obae
Bodelua npuymHa npes 2030 r.

CoblecTByBaT P3NMYHM TEOPUM NO OTHOLLEHWE Ha naToreHesarta
Ha genpecusita, KaTo NoBeYeTo OT TSAX nNpegnonarart ydyactue Ha ak-
TOpW Ha OKONHaTa cpega B acoumaums ¢ reHeTU4YHa npeapasnonoxe-
HOCT N HEBPOXMUMMUYHM HapyweHus B LIHC [7]. MNMpe3 nocnegHute ro-
OWHU ce YyTBbpAW T.Hap ,UNTOKMHOBA XunoTtesa 3a fgernpecusta’, B
KOSITO ce nogyepTaBa LeHTpanHaTa ponsd Ha npouHpnamatopHuTe
LMTOKMHN KaTO KITH04YOBKU (pakTopn U MeamaTopu Ha NnoBeaeHYeCcKUTE U
HEBPOXUMUYHUTE HapyLLUEHUS NpWU OenpecuBHOTO pascTpouncTso. [la-
UMEHTUTe, CTpagalum oT Aenpecusd, UMmaT HapyLlleHne BbB OYHKUMUTE
Ha MMyHHaTa cucTemMa, KaTto MOBULLEHN HMBA Ha NpouHdNnaMmaTopHu
UMTOKMHKM B nriasmaTta u LHC [19].

Bbnpekn 4e ctaHgapTHaTa Tepanusa Ha genpecusaTta e doapmMako-
Tepanua u ncuxortepanud, unn kKomouHauus oT aseTte, ePEeKTUBHOCT-
Ta Ha TO3u BUA fievyeHne e HenbiHa. [1o oTHoweHne Ha dpapmakoTe-
panusaTta e gokasaHo, ye camo 30 go 50% oT nauueHTuTe umat 3ago-
BONIUTENEH TepaneBTMYEH OTFOBOP KbM MOHOTEpanusi ¢ aHTuaenpe-
caHTn. CenekTUBHUTE UHXMOUTOPU Ha ObpaTHMA 3axBaT Ha CEpPOTO-
HuMHa (SSRI) ca npegnovnTaHn aHTUOENPECAHTU Nopaan ToBa, Ye ca
6e3onacHun n pobpe Tonepupanu [11]. EdektbT Ha SSRI 06MKHOBEHO
ce 0bdacHsIBa C NOBNUsiBaHE Ha MOHOAMMHEPrMyHaTa HeBPOTPAHCMU-
cusl, Tb KaTo ce npeanonara, Ye genpecusita ce npuynHsaBa oOT pe-
naTMBEH HeLOCTUr HA CEPOTOHUH M ApYrM MOHOaMWHKN. ToBa obade He
MOXe Oa obsicHM uanocTtHna edekt Ha SSRI [5]. Pemucusa ce yctaHo-
BSABa B OLLE NO-ManbK NpoueHT oT nauneHtnte — 15-40% [16]. OceeH
ToBa 50% OT BCUYKM MAUMEHTU HAMAT adeKkBaTeH KNUHUYEH OTroBOp
KbM NpunaraHuTe aHtmagenpecaHTu. 1o Ta3m npuymHa ce HanaraT unu
CMsiHa Ha aHTMaenpecaHTa, Unu T.Hap. yCcunBaHe Ha OENCTBMETO Npu
ronsiMa yacTt oT nauueHTute [18]. 3a cbxaneHue, gaxe Te3n OOMbI-
HUTENHN TepaneBTUYHU CTpaTermn He AoBexaaT A0 NbJfiHa PeMUCUS.
OyeBugHa OT KNMHWYHA rNeaHa Toyka € HeobxogmmocTTa OT AOMbil-
HUTENHN HebapMaKoOrnM4yHN TepaneBTUYHN CTpaTErnm.



[Mpes nocnegHUTe roanHU ronsim 6ponr NpoyyYBaHUA dokassaT, Ye
dom3nyeckaTa akTMBHOCT MMa TepaneBTUYHa CTOMHOCT KaTto AobaBby-
HO NeyvyeHne KbM CTaHgapTHaTa Tepanua [12], a cbwo Taka, 4ye ae-
pobHUTE ynpaXXHEHUs ca ycneweH noaxod 3a NnoBfusiBaHe Ha Tepa-
NEBTUYHO PE3UCTEHTHUTE (PopMM Ha Adenpecus. YCTaHOBEHO e, ye
Aaxe eOHOKPaTHOTO NpakTUKyBaHe Ha (hu3myecka akTUBHOCT JOBEX-
[a 00 YCTaHOBMMW HEBPOBMOMNOTNYHN N KNUHUYHKU edhekTn [22].

lonam Opon uacnegBaHusi AokKas3BaT, Y€ MCUXUYHUAT CTpec e
CBbpP3aH C AenpecuBHUTE CUMMNTOMWU Ype3 HAKOM OT MEeXaHM3MUTE Ha
HeBpOBb3MNarneHMeTo. YCTaHOBEHO €, Ye TOM aKTMBMpPA KINETbYHU CUr-
HanHW NbTULWA, CBbP3aHN C NPONHGIAMaTOPHUTE LUUTOKUHN B nepu-
depHUTe TbKaHM N LUeHTpanHata HepBHa cuctemMa. KnnHuyHM npoyuy-
BaHWSI AOKa3BaT, Y€ KaKTO OCTPUAT, Taka U XPOHUYHUAT CTPEC OOBEX-
gaTt go noBuleHa npoaykumst u ocBoboxgaBaHe Ha npouHdnama-
TOPHWU UMTOKMHK [9]. lNpe3 nocrnedHOTO AeceTurneTne pasfimndHn U3c-
neaBaHMsA nokaseart, Ye NMPOMEHUTe B TPUNTOaHOBUS MeTabonmsbm
nog BMAWSHWE Ha MNPOUH@IAMaTOPHUTE UMUTOKMHM Ca BbB B3aMMOB-
pb3ka C AenpecuBHUTE CUMMTOMMU, NPeam3BUKaHM OT MCUXOSIOrNMYeEH
ctpec [15].

B npoy4BaHus C XMBOTHW MNpunaraHeTO Ha nvnononmsaxapui
(LPS) npuunHsBa CUCTEMHO Bb3nareHne 4ypes CTUMynaumsi Ha ekcn-
pecuaTa Ha nponHdnaMmaTopHu umMTokmHM kato TNF-alpha u IL-1-beta
N goBexaa OO0 CMMMTOMM KaTO aHXeOOoHUA, HapyweHUsl B CbHSA U Ha-
MarneH nNpuem Ha xpaHa npu XxusoTHuTte [5]. Tean cumnToMKM ca cxoa-
HWU C AenpecuBHUTE NpuU3HauM B nscneasaHusa npu xopa [4]. Cucrem-
HOTO npunaraHe Ha LPS e 4ecTo U3non3saHo KaTto MOLESN Ha npeans-
BUKBaHe Ha genpecusi Npu ekcrnepumMeHTanHm >XUBOTHM.

EdekTbT Ha (pusmyeckaTa akTUBHOCT BbPXY aHTUAENPECUBHUTE
edektn Ha SSRI He e fobpe npoyyveH gocera. HacTosLWOTO NpoyyBa-
He ce OCHOBaBa Ha MpeanoriokeHwe, criopeq KoeTo, manyeckaTa
aKTMBHOCT 4pe3 MOTUCKaHEe Ha HEeBPOWMHdIaMaTOPHUTE npoLecu B
LIHC cBbp3aHu ¢ genpecuaTa, AonpuHacs 3a TepaneBTUYHUTE edoek-
TV Ha aHTUAEenpecaHTuTe.

Llen Ha npoy4yBaHETO € NbpPBO, € Aa ce NOTBbPAN HaNM4YnMeTo Ha
LPS nHayumpaHu genpecuBHU npusHaum n nHdgnaMmaTtopHm oTroBopu
B LIHC Ha ekcnepumeHTanHuUTe XUBOTHW, a Ha cresall etan ga ce
npoyyn ganu dusmndeckata akTUBHOCT nog dopmaTta Ha npunaraHe
Ha ypeda BbPTSLLO Ce KOMesio ycunea aHTugenpecmeHaTa akTMBHOCT

6



Ha ecuuTanonpam. BTopo, npoyyBaHeTO npocrneassa panu Teswn
edPeKkTn ce Ob/mKaT Ha aHTUMHIaMaTOPHUTE BINAHUA HA oU3NYec-
KaTa akTuBHOCT BbpXy LUIHC n B3aMmoBpb3KkaTa MM C Be4ye ycTaHoBe-
HUTE B APYrv NMPoyYBaHUs aHTUMHIamaTopHu edekt Ha SSRI®.

MaTtepuan un metoam

Jlekapcmea u mecmoee

Ecuntanonpam (JlyHabek, Oanusa, 10 mg/kg, per os). JlekapcT-
BOTO Ce pasTBapsi B M30TOHMYEH (puamonormyeH pastsop 0,9%. 3a
n3mMepBaHe HMBaTa Ha LUMTOKMHUTE B MO3bKa ce mnanonsea ELISA kut
(BioVendor) 3a IL-1 beta.

EkcnepumeHmarsHu >xugomHu

3non3saxme Tpu XXEHCKM Nnbxa OoT nopoada Bucrtap, konto 64a-
Xxa pgoctaBeHu ot LeHTpanuusa suBapuym Ha MY — Codhmsa, n cnepg
nepuwon OT egHa ceamuLa 3a aknumaTusauus B Krnetkata belle noc-
TaBeH eanH MbXKKU 3pan nnbx. Cnea npecton ot 10 gHM Ton Belwe
OTCTPAHEH M >KEHCKUTE NITbXOBe Osixa NOCTaBeHW B MHOUBUOYASTHM
Knetku. B pesyntar Ha onnoxgaHeto ce Moslydym notomcTso ot 38
HOBOPOAEHU, OT KOUTO Osixa CeneKkTupaHu rpynm OoT MBbXKN HOBOPO-
AeHu no wect B rpyna (n = 6). bsxa nsnonssaHn MakCUMyM Mo Tpu
HOBOPOAEHM OT BCsKa KneTka. [leceT OHWU crned paxgaHeTo (nocTHa-
TaneH geH 10) notomMcTBOTO Oele penyumpaHo 0O 36 XMBOTHU. Ha
cbLuMa noctHataneH 10-Tn AeH XMBOTHUTE Bsixa n3BafeHn 3a KpaTKo
OT KNneTkuTe, 69xa npemepeHn n TpeTupaHn egHokpatHo ¢ LPS wnn
dunanonornyeH pasTeop.

HeoHaTtanHute Mbxkn nnbxose (T.1. 30 go 50 g) 6saxa oTaeneHu
OT ManknUTe Ha 21-BW NOCTHaTaneH eH U rpynypaHn B LWECT rpynn no
LLECT XXMBOTHWU B KNeTKa, KaTo B TO3M BUA Osixa oTrnexgaHn npu ctax-
OapTHU nabopaTopHW yCcrnoBus 40 OOCTUraHe Ha Bb3pacT 6 cegmuuu.
Belwe nogabpxaHa KOHCTaHTHa ctavHa Temnepatypa (21° C + 2° C)
npu pexum 12:12 h ocBeTeHa KbM TbMHa cpega, cCbobpasHo uupkaa-
HUS PUTBM Ha XMBOTHUTE M CbC CBODOAEH AOCTbLM A0 XpaHa U BoAa.
XpaHaTta u BogaTa 6sxa HanuyHu ad libitum. EkcnepumeHTtute 69xa
ocbluecTBsABaHN mexay 8 n 15 h. Bcuukn ekcnepmMmeHTr ca nsnbiiHe-
HW B Cbrflacue C MU3MCKBaHUATaA 3a ONUTM C XMBOTHM Ha ETmyHaTta
Komucus Ha MeguumHckn yHuBepcuteT — Codoms, € Len aa ce Hamanu
OpPOAT Ha U3MNON3BAHUTE XXMBOTHU U TAXHOTO CTpagaHue.



EkcnepumeHmasneH ou3alH

Cnep oToensiHETO Ha HOBOPOAEHUTE OT MamkuTe Ha 21-Bu NocT-
HaTaneH AOeH XMBOTHUTE Osxa pasgeneHu, KakTo Gelle crnomeHaTo,
Ha 6 rpynu no 6 xxmMBOTHK B rpyna (n = 6). pynuTte 6sxa cnegHuTe:

1. B nbpBaTta rpyna XuMBOTHUTE Bsixa TpeTupaHu C U3noro-
r’MYeH pasTBOp, per 0S B TeYeHne Ha 3 ceaMuun U CriyXkexa 3a Hera-
TUBHA KOHTpona.

2. BbB BTOpaTta rpyna (Mo3MTMBHaA KOHTPONHa rpyna 1 — Bbp-
TAWO ce Konemno) crneq 21-BM noctHataneH OeH XUBOTHUTE MMaxa
ceoboeH O4oCTbN 0 ypeaa BbPTSALLO Ce KOesno.

3. B Tpetarta rpyna (no3autuBHa KOHTpOsHa rpyna 2 — LPS rpy-
na) XXuBoTHuTe 6s1xa TpeTnpaHmn egHokpatHo ¢ LPS (50 pg/kg Ha nocT-
HaTaneH geH 10, i.p.).

4. B yeTBbpTa rpyna (ekcnepumeHTtanHa rpyna 1 — LPS + Bbp-
TALWO Ce KOJeno) X1UBoTHUTE Bsixa TpeTupaHu Ha 10-1M nocTHaTaneH
aeH ¢ (LPS 50 ug/kg, i.p.) v cneq 21-8u AeH nmaxa ceBobogeH OOCTbI
00 BbPTALLO Ce Konesno.

5. B netara rpyna (ekcnepumeHTanHa rpyna 2 — LPS + ecuutano-
npam) XxmBoTHUTE Bsaxa Tpetupann ¢ LPS (50 pg/kg, i.p.) Ha 10-u noct-
HaTaneH geH. Cneg oTOMBAHETO Ha XMBOTHUTE Ha 21-BM AeH Te bBsixa
TpeTupanu ¢ ecumtanonpam (10 mg/kg, per 0s) 3a nepuog ot 3 ceamunuu.

6. B wecTtarta rpyna (ekcnepumeHTanHa rpyna 3 LPS + ecuu-
Tanonpam + BBbPTALWO Ce KOJeno) XUBOTHUTE 6AXxa eOHOKpaTHO
Tpetupanu ¢ (LPS 50 ug/kg, i.p.) Ha 10-n geH. Cneg otbuBaHeTo UM
Ha 21-BM O€H XMBOTHUTE B64AXxa TpeTMpaHu KOMOMHWMPaHO C ecuuTa-
nonpam (10 mg/kg, per 0s) 3a nepuof oT 3 cegMUUM U MMaxa LOCTbI
[0 BbPTALLO Ce KOMeno 3a Cblyms Nepuoa.

Cnep n3tMyaHeTo Ha onucaHus nepuod oT Tpu ceaMunum XnBoT-
HUTe Bsixa NnoanoXeHn Ha nosegeH4yeckn TectoBe (forced swim test —
FST u sucrose preference test — SPT). HenocpeacrtseHo cnepn Tax
XMBOTHMUTE B6sAXa OekanuTupaHu, Mo3buuTe Osixa oTaeneHn mn b6axa
npuroTBeHn xomoreHaTtu. bewe nanonssaH sandwich ELISA meTtog 3a
onpegensHe HMBaTa Ha NPOMHdIamMaTopHUsS UMTOKUH IL-1-beta.

ﬂpomoxon 3a d)usuquKa aKmueHocCcm
mun ebpmAwW,0 ce Kosiesio

Cnen otoenstHETO Ha He3penuTe NITbXoBe OT MankuTe Ha 21-Bu
nocTtHaTaneH AeH, Te Bsixa pasnpeneneHn B CbOTBETHUTE eKcrnepu-
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MeHTasnHu rpynun (n = 6), KaTto B TpU OT rpynute (CamoCTOATENHO Npu-
naraHe Ha BbpTALWO ce koneno, LPS + BbpTawo ce koneno n LPS +
BbPTALO Ce Kosieno + ecumtanonpam) XMBOTHUTE MMaxa HeorpaHu-
YeH JOCTbN A0 YCTPoncTBOTO. CbOTBETHUTE KIETKM Bsixa cHabaeHn ¢
ypen 3a pusmyecka akTMBHOCT BbPTALLO CE KOSesnio U YyCTPOUCTBO 3a
namepBaHe 6posi Ha BbPTEHUATA, CbOTBETHO U3MMHATaTa AUCTaHUNA.
M3mmHaTaTa guctaHuus 6e namepeHa 4ype3 yMHOXaBaHe Ha Aname-
Tbpa Ha konenoto (25 cm) no 6posi Ha poTauyuuTte. [ucTaHumaTa e
cpegHa u B 3aBMCUMOCT OT Bpos Ha XXMBOTHUTE B KrneTkaTa. CpegHarta
OHEeBHa AuctaHums B nepmoga ot 3 ceammum bewe 1230 + 135 m. B
HalweTo npoyYBaHe uacneaBaxme fanu To3W BUL ousnyecka akTus-
HOCT OKa3Ba aHTUAENPECUBHU eeKkTn U ganu nHayumpa npoMeHn B
HMBaTa Ha NpouHpamaTopHNa UMTOKMH IL-1-beta B xunokamnycute
Ha eKkcnepuMeHTanHUTE XXUBOTHN.

NoBeneH4Yecku uscnengBaHusA

Tecm 3a npuHyOumenHo nnyeaHe (forced swim test — FST)

TecTbT ce m3non3ea 3a OuUeHKa Ha AenpecuBHUTE CUMMTOMMU
npu ekcnepuMeHTanHu XmnBoTHn. CbCTon ce OT ABE Cecunm C Mnpo-
AbmknTenHocT 15 n 5 min, pasgenenn ot 24 h nepuoa. Nacneaea-
HUSTa Ce OCbLleCTBABAT B UMNUHAPU, HanbnHeHn ¢ 40 cm BoAa, Ha
cTarHa TemnepaTtypa. 3a 5 min uHTepBan ce oueHaBaT CrlegHuTe
napamMeTpu, NokasaTenHn 3a Hanmume unmn oTCbLCTBUE Ha AernpecuBs-
HKM cumnTomu: 1) Bpeme Ha HenogBwkHOCT; 2) Bpeme Ha nnyBaHe;
3) Bpeme Ha aKTMBHO KaTepeHe No CTEeHUTE Ha uuMnuHabpa. Yobn-
XEeHUAT nepuon Ha HENoABWKHOCT ce pasrnexna kato bener 3a
Hanuyne Ha genpecuBHa CUMNTOMATUKa B €KCNEPUMEHTANHUTE XNn-
BOTHW.

Tecm 3a KOHCyMauusi Ha 2/1F0KO3a
(sucrose preference test — SPT)

HamaneHaTa KOHCymMauma Ha 3axaposa ce pasrnexja KaTto ek-
BUBANEHT Ha aHXedoHuATa Npu AenpecuBHUTE NauUEHTU B KITMHUY-
HaTa npakTuka. HakpaTko, B TedeHne Ha 24 h B KNeTKUTE XKUBOTHUTE
umaT goctbn go ase 6ytunku. EgHata ¢ Boga, a gpyrata ¢ 1% Ha
3axapo3a. MectaTta Ha ByTuUnkuTe ce pasMeHsaT B cpefaTa Ha ekKc-
nepumeHTa. T. Hap. NHOEKC 3a KOHCyMauuMa Ha 3axapo3a ce U34uc-
naga no popmynarta: MIHaekc 3a KOHCyMaumsa Ha 3axapo3a = KOJSu-



4YeCTBO NpUeT 3axapo3eH pa3Teop (ml)/konnyecTBo NpMeT 3axapo3eH
pa3teop (ml) + konuyecTso npueTa Boga (ml).

Konekuyusi Ha MO3b4YHa MbKaH U U3MepeaHe HUeama
Ha IL-1-beta e xunokamn

KuBoTHuTe Bsixa gekanuTupaHu, mo3bunTe 69xa BegHara oTae-
NeHn n xmnokamnycute mnspageHun. lllocnegsa xoMmoreHmMsauusi ¢ npo-
TEMHOB EKCTPaKUWOHEH peareHT, CbAbpXall npoTeaseH MHXMOUTOP.
Mpobute 65xa ueHTpodyrmpaHn npu 15 000 g 3a 10 min, a cynepHa-
TaHTUTE OTAENEeHM 3a u3MepBaHe HuBata Ha IL-1l-beta no metoga
sandwich ELISA (BioVendor — getektupaiwim rpaHvum = 4,8 pg/ml;
obcer Ha petekums = 12,5-800 pg/ml) cbrmacHo WHCTPyKUuUTE Ha
npoussoautensa. AbcopbuusaTta bewe onpeaeneHa npyn 450 nm n 620
nm ¢ ELISA reader.

CTtaTucTUYecKkn aHanus

[aHHuTe ce obpaboTmxa ¢ MeToda Ha BapuaUMOHHUS aHanua
One-Way ANOWA. 3a pasnuyHuTe nokasatenu 6sixa onpenensaHu
cpegHa aputmeTMyHa ctomHocT (Mean) u cTaHgapTHa rpewka (
SEM). 3a ctatuctmyecku 3Haymma pasnuvka ce npuema p < 0.05.

Pesyntatu

lNoeedeH4yecku mecmoee

MpoaobmKUTENHOCTTAa Ha nNepuoga Ha HenoABWXHOCT (immobi-
lity time) B ekcrnepumeHTanHuTe rpynu e npegcraBseHa Ha dwur. 1.
YCTaHOBM Ce CTaTUCTUYECKM 3HayMma pasfnvka Mexagy rpynarta c
npunaraHe Ha LPS n koHTponHaTta rpyna xwuBoTHu (p < 0.001). Ot
Apyra cTpaHa, npunaraHeTo CbOTBETHO Ha ecuuTanonpamMm n BbpTH-
LLIO ce KoJieno B 3-Ta U 4-Ta rpyna gosexga g0 CTaTUCTUYECKU 3Ha-
YMMO peayuupaHe Ha nepuoga Ha HenoaBMXXHOCT B Te3u rpynu B
cpaBHeHue ¢ rpyna 2 ¢ npunaraHe Ha LPS (P < 0.01). Ot ocobeHa
BaXHOCT € (paKkTbT, Ye KOMOMHMPAHOTO npunaraHe Ha ecuuTanon-
pamM M BBbPTALLO Ce KOJeno B nocriegHaTta, 6-a ekcriepyMMmeHTanHa
rpyna nokassa cTaTucTuyeckn 3Hadymmm pasnukm (P < 0.05) cnpsamo
rpynuTe CbC CaMOCTOATENHO MpunaraHe Ha ecuuTanonpam 1 Bbp-
TALLO Ce Kosneno.
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®dur. 2. EdpekTn Ha caMOCTOATENHOTO U KOMOUHMPAHOTO NMpuaraHe Ha ecuuTanonpam
N BbPTALO CE KOSEeNo Npu TecTa 3a KoHCyMaumsa Ha 3axapo3sa (SPT)

Kakto ce Bmxaa ot cour. 2, ANOVA aHanu3bT paskpuBa cTaTuc-

TUYECKN 3HAYMMM PasnuKM B MHAEKCA 3a KOHCyMauusi Ha 3axapo3sa
(sucrose preference test). Post-hoc aHanmn3bT gokasBa, Ye XUBOTHUTE
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oT 2-pata rpyna (LPS) umaT Han-HMcka KOHCymaumsa Ha 3axapos3a B
CpaBHEHWe C OCTaHanuTe rpynu, U no-cneuuanHo C KOHTpoSiHaTa
rpyna »uBoTHu (p < 0.001). NpenBapuUTENHOTO TPETMPAHE Ha XUBOT-
HUTe C ecumTanonpam B 4-aTa rpyna u 4OoCTbNbT 4O BbPTALLO KOMeno
B 5-ata rpyna BogsaT 40 CUrHU(MKAHTHO NOBULLEH MPMYEM Ha 3axapo3a
n pasnuka (P < 0.05) B cpaBHeHMe ¢ rpynaTa ¢ LPS. Han-Bucoko HMBO
Ha KOHCyMauus Ha 3axaposa, nogobHo Ha FST, ce ycTtaHOBM B rpyna-
Ta ¢ KOMOUHUPAHO NpuraraHe Ha ecuuTanonpam U BLbPTALWO Ce KO-
neno (P < 0.05) B cpaBHeHWE C rpynuTe CbC CaMOCTOSATENTHOTO UM
npunaraHe.

MeTton ELISA 3a onpepensiHe Ha IL-1-beta B xunokamn

MpomeHnTe B HMBaTa Ha IL-1B B xMnokamnyca Ha eKkcrnepumeH-
TanHUTe XMBOTHW Ca npocrneneHn 4Ypes metoga caHaBuy-ELISA mn ca
npeacraseHn Ha dur. 3. TeHOeHUMNTE OT NoBedeHYeCcKuTe ekcnepu-
MeHTU FST n SPT ce 3anasBaT 1 TyK, KATO HaM-HUCKN CTaTUCTUYECKU
3HauyMMu HMBa Ha IL-13 B cpaBHEHUs, NOAOOHN Ha ropHuTe, ce ycTa-
HOBSIBAT B rpynata ¢ KOMOMHMpPaAHO MNpunaraHe Ha ecuuTanonpam u
BbpTALLO ce koneno (P < 0.001) (cpaBHeHue ¢ rpyna 5).
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®dur. 3. EdpekTn Ha camMOCTOATENHOTO U KOMBUHNPAHOTO NpunaraHe Ha ecuuTanonpam
N BbPTALLO Ce Konesno Bbpxy HMBaTa Ha IL-13 B xunokamnyc
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O6cbxaaHe

YcTaHoBEHO €, Ye nosisaTa 1 pa3BUTUETO Ha dernpecusTa ca Cbhnpo-
BOJEHM C NOBMLLEHA aKTMBHOCT Ha MH(pnamaTopHUTE NPoLECH 1 NPOAYK-
LUMsTa N Ha NPOVHMNaMaToOpHN LIUTOKUHU, KOUTO BEPOATHO UMAT KITHOYO-
Ba pons B naToreHesaTa Ha 3abonasaHeTo [17]. B HaweTo npoy4yBaHe 3a
MbpBU MbT CE OEMOHCTPUPA, Y€ KOMOMHMPAHOTO MNpunaraHe Ha usu-
Yyecka aKTMBHOCT U ecumTanonpamMm Boau OO aaUTUBHW aHTUOAENPeCUBHN
edeKkTn, BEPOSATHO Nnopaan TEXHUTE 0O aHTUMHPNaMaTopHN edhbekT.

[MpunaraHeTo Ha LPS goBexaga oo nosiBa Ha CBbp3aHu C Bb3nare-
HMETO OEenpecuBHM CUMMTOMMU MPU eKCrepuMeHTasrHM XXMBOTHWU. Taka
Hanpumep 24 h cnep cuctemHaTta annukaums Ha LPS ronsam 6pon nsc-
nenBaHVs YCTaHOBSABAT NosiBa Ha NpuU3HaUM Ha genpecuBHa CUMNTOMa-
Tuka [20]. Pesyntatute OoT HaWeTo M3creaBaHe Mnokasaxa, yYe npunara-
HeTo Ha LPS posexga 0o OenpecuBHU CUMMTOMW B MOBELOEHYECKUTE
TECToBE MNpPWU MITbXOBE, KOETO € B Cb3BYy4ME C MPEaULLHN MPOoy4BaHUS
[23]. Hue ycTtaHoBMxMe, Ye npunaraHeTo Ha LPS Boan 40 CUrHUPUKaHT-
HO noBMLLaBaHe Ha HMBaTa Ha IL-1-beta B xmnokamnyca Ha ekcnepumeH-
TarnHUTE XMUBOTHWU. TpeTupaHeTo C ecuuTanonpam B TedyeHne Ha 3 cel-
MWLM cnepq npunaradHe Ha LPS peayuuypa HMBata Ha MHQamaTopHUTE
untokmHm B LIHC. OcBeH ToBa npoyyBaHETO nokasa, Ye aHTuMaenpecus-
HUTE edbeKkTM Ha ecuuTanonpama Mmorat ga 6baat mMogynvpaHu 4dpes
aguUTUBHO npwunaraHe Ha dou3ndecka akTMBHOCT Mpu XMBOTHUTE. KaTto
3aKntoYeHve, HaleTo n3creaBaHe JoKasBa, Ye (hmsmyeckaTa akTMBHOCT
n SSRI HamansaeaT genpecMBHaTa CUMMTOMAaTMKa BEPOATHO Mnopaam
obLM edeKkTn BbPXY HEBPOUMYHHUTE HapylieHnsa B LIHC, cBbp3aHu C
penpecusita. BeposaTHO B OCHOBaTa Ha ToBa Ca TEXHU OO edreKTu
BbPXY CUrHANMHN MbTULA, CBbP3aHN C HEBPOBb3MNarieHeTo.

[lokazaHo e, Yye m3nyeckaTa akTMBHOCT € epeKTUBHA KaKTO KaTo
CaMOCTOSATENHA, Taka U KaTo JoMmbrBalla Tepanusa npu revyeHme Ha gen-
pecus [11]. CbBpeMeHHM NpoyyBaHus Nokas3ear, Ye NofnbT U aHaMmHe3aTa
Ha nauueHTUTe ca K4YoBM (pakTopu, onpeaenswy TepaneBTUYHUS
OTroBOP KbM JIeYEHMETO C YMepeHa hmamyecka akTUBHOCT [1].

HawwnTe pesyntatu, AeMOHCTpupawm, Ye npomeHnte B IL-1-beta
ca CBbp3aHu C NMPOMeHU B enpecuBHaTa CMMNTOMaTKKa, ca B Cb3BY-
yne C HapacTBawmsa 6pon nscrnenBaHus BbpXy LUMTOKMHUTE U fnedve-
HMeTo cbC SSRI [6]. Hanpumep ycTaHOBEHO e, Yye OTroBapsLinTe Ha
Tepanua cbc SSRI nauneHTn nmat no-HUCKM HMBa Ha IL-1-beta B kpas
Ha NleYyeHMeTo B CpaBHEHWE C NaUMEHTUTEe, HEOTroBapsLM Ha aHTu-
aenpecusHata Tepanus [21].
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Hawama xunome3sa e, 4ye ¢husudeckama akmugHOCmM 8ePOSIMHO
Harnoodobsisea deticmauemo Ha SSRI no omHoweHuUe Ha HamariseaHe
Hueama Ha Heepoe8b3rasieHUe 8 MO3bKa Ha rnayueHmu ¢ 0ernpecusl.

3aknroyeHue

HaweTo n3cnegBaHe nokasea, Ye KOMOMHauUMsTa OT om3ndecka
aKTUBHOCT M Tepanusi C aHTUOENnpecaHTU € WMHOBATMBEH noaxond B
NeYeHneTo Ha genpecusita cneumanHo npu nauyueHTn C NOBULLEHMU
HMBa Ha MHMamaTtopHn Guomapkepu. NpoyyBaHeToO CbLO OaBa ce-
PUO3HM AoKa3aTencrBa, Ye 4Ype3 noBullaBaHe Ha aHTUMHdNamaTop-
HUTEe cBoncTBa Ha SSRI dm3nyeckaTta akTUBHOCT € LEHHO CPeacTBO
3a NneyeHne Ha TepaneBTMYHO PE3NCTEHTHU aenpecun. Heobxogmmum
ca OONbIIHUTENHU NPOYYBaHUS 3a U3SACHSIBAHE KOMMMEKCHUS edekT
Ha dom3ndeckaTa akTMBHOCT BbPXY XO4a Ha Aenpecusita n cxoacraearta
Ha Te3un edpekTn ¢ edpekTa Ha aHTUOENPECAHTUTE.
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