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бактериальной терапии, которую получали новорожденные 
во время пребывания в стационаре. Было выявлено, что ко-
личество схем варировало от 4-х до 17, а длительность ле-
чения составляла 22-19 суток. Наиболее часто применялись 
препараты из группы карбапенемов, гликопептидов. а также 
цефалоспоринов III поколения и аминогликозидов.

reziume

antibaqteriuli Terapiis gamoyenebis Sefaseba 
dRenaklul axalSobilebSi neonataluri peri-
odis Taviseburebebis gaTvaliswinebiT

1n.kobeSaviZe, 2d.CikvilaZe, 2x.gaCeCilaZe, 2m.miqelaZe 

1Sps “imedis klinika” Tbilisi; 2Tbilisis saxelm-
wifo samedicino universiteti, mikrobiologiis 
departamenti, saqarTvelo

statiaSi warmodgenilia Sedegebi, romlebic 
miRebuli iyo dRenakluli axalSobilebis 3 
biotopidan _ sasunTqi gzebis, Sardgamomyofi 
sistemis da msxvili nawlavis lorwovani garse-

bidan gamoyofili mikrobuli Stamebis anti-
biotikomgrZnobeloba/rezistentobis Sesaxeb. 
mikrobiologiuri gamokvlevebi utardebodaT ax-
alSobilebs dabadebidan pirvel 72 saaTSi, me-14  
da 30-e dReebze. kvlevis periodSi gamoyofili 
iyo 677  sxvadasxva saxeobis mikrobuli Stami, 
maT Soris gramdadebiTi mikroflora (386 Sta-
mi) TiTqmis 1,5 jer prevalirebda gramuaryofiT 
mikrofloraze (291 Stami). antibiotikomgrZnob-
eloba/rezistentoba tardeboda ori meTodiT _ 
disko-difuzuri da seriuli ganzavebebis meTo-
diT myar sakveb niadagebze.
neonataluri periodis mimdinareobis Tavise-

burebebis Seswavlisas Sefasebuli iyo anti-
baqteriuli Terapiis gamoyenebis xangrZlivoba, 
romelsac Rebulobdnen dRenakluli axalSo-
bilebi stacionarSi yofnisas. gamovlinda, rom 
samkurnalo sqemebis raodenoba varirebda 4-dan 
17-mde, da Terapiis xangrZlivoba Seadgenda 22-91 
dRe-Rames. yvelaze xSirad iyenebdnen karbapen-
emebis, glikopeptidebis, III  Taobis cefalospi-
ronebis da aminoglikozidebis jgufis prepa-
ratebs. 
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Endocannabinoids are endogenous lipid based retrograde 
neurotransmitters that as natural ligands bind to corresponding 
cannabinoid receptors [7, 8, 9, 28, 45]. Endocannabinoids (ECS) 
include [17, 19, 22, 24, 27, 56] arachidonoylethanolamide 
(anandamide), 2-arachidonoylglycerol (2-AG) and palmitole-
thanolamide (PE). Anandamide is a partial agonist for CB1 and 
CB2 receptors providing more affinity for CB1 receptors, while 
2-AG reveals agonistic properties to both of them in contrast 
to PE, which may bind to a unidental “CB2-like”receptors [8, 
17, 27, 31, 45, 46]. CB1 receptors are distributed in the central 
and peripheral nervous system. They have been identified in the 
greatest amount in the cortex, basal ganglia, spinal cord, cer-
ebellum, hippocampus and olfactory areas owing for the modu-
latory action of cannabinoids on cognitive function, memory, 
behaviour, emotion and locomotor activity [2, 8, 9, 11, 12, 13, 
34, 35, 51, 56, 60]. Their existence in the periaqueductal grey 
matter (PAG) and dorsal horn of the spinal cord may explain 
their involvement in pain-sensation and modulation [3, 4, 6, 55, 
63, 64, 66, 70], while lack of respiratory depression after the 
administration of cannabinoids may due to CB1 receptors low 
density in the brainstem [68, 74]. CB1 receptors are overlapping 
with the oroxinergic projection system colocallized for example 
in the lateral hypothalamus where the CB1 and orexin receptor 
(OX1) joining together form the CB1- OX1 receptor heterodimer 
[54, 67, 68] indicating about their implication in feeding behav-
iour [68]. CB2 receptors were found in the cells of immune sys-
tem [53], especially in the spleen and macrophages [15, 45, 46]. 
ECS are also involved in the regulation of fertility and pre- and 

postnatal development [65]. It was shown that aside from CB1 
and CB2 receptors certain orphan receptors may bind endocan-
nabinoids [4, 6, 17]. It was also shown that anandamide is a 
vanilloid receptors (VR1) agonist [6, 57, 66].

Cannabinoid receptors have been discovered on the pre-syn-
aptic membrane belonging to G-protein coupled receptors [7, 8, 
19, 27, 28, 68]. Their stimulation results in decrease in cAMP 
concentration via inhibition of adenylylcyclase (AC) and an in-
crease in the concentration of mitogen-activated protein kinase 
(MAPK). Diminished amount in cAMP is accompanied by pho-
sporylation and subsequent activation along with MAPK also 
the PI3/PKB and MEK/ERK signalling pathways [19, 55, 59]. 
At the same time the stimulation of CB1 receptors is associated 
with an increase in the activity of transcription factors like c-Fos 
and Krox-24 [7, 9, 10, 11, 12, 27, 42, 68].

The activation of CB1 and CB2 receptors through inhibition 
of cAMP production modulates channel activity (27, 28, 46), 
leading to neurones hyperpolarisation by activating K+ channels 
and by closing voltage-dependent Ca2+ channels [7, 20, 22, 59]. 
Experimental studies showed co-localization of CB1 receptors 
with a family of potassium channels such as GIRK and Kv14 
indicating about their physiological interaction [68]. CB1 recep-
tors are involved in neuronal excitability by decreasing synaptic 
input [12, 17, 19]. The underlying mechanism implies retro-
grade transmission and presynaptic inhibition when postsynap-
tic neuron produces endocannabinoids that bind on the presyn-
aptic terminal resulting in reduction of neurotransmitter release 
and consequently diminished effects on the postsynaptic neuron 
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[22, 27, 28, 29]. A number of studies suggests the involvement 
of CB1 receptors in non-ion channel mechanism of regulation of 
neurotransmitter release by reduction in AC and protein kinase 
A activity through Gi/O-protein associated inhibition [7, 9, 10, 
14, 17]. Recent evidence shown the possible concomitant impli-
cation of glutamate NMDAR ionotropic and mCLUR metabo-
tropic receptors along with CB1 receptors in antinociceptive 
modulatory reactions which underlying mechanism requires to 
be clarified [23, 48, 55, 61]. ECS synthesis is associated with in-
crease in intracellular Ca2+ during which 2-AG and anandamide 
are not co-synthesized. It was found that in the bed nucleus of 
the stria terminals calcium influx through voltage sensitive Ca2+ 
channels results in L-Type current leading in 2-AG release, 
while stimulation of metabotropic mGLUR1/5 receptors facili-
tates the synthesis of anandamide [20, 21, 22]. The first step of 
ECS synthesis involves conversion of membrane phospholipid-
phospatidylethanolamine into N-acyl-phosphatidylethanol-
amine (NAPE), which is cleaved by phospholipase D, leading 
to anandamide formation mediating by bile acids [41]. The re-
leased Anandamide and 2-AG are removed from the extracel-
lular space by saturable uptake process presenting in neurons 
and astrocytes [13]. ECS after taken up by a transporters on the 
glial cell undergo to breakdown by fatty acid amide hydrolase 
(FAAH) with resulting cleavage of anandamide into arachidonic 
acid and ethanolamine or monoacylglycerol lipase (MAGL), 
and 2-AG into arachidonic acid and glycerol. It is suggested that 
FAAH has significant role in clearance and inactivation of ECS 
after their reuptake [7, 19, 69].

ECS may produce the different central effects including an-
algesia. In animal models of acute pain using radiant heat tail-
flick test, nerve damage or administration of inflammatory sub-
stances, cannabinoides reduce behavioural response to noxious 
stimuli. A number of evidence suggests that cannabinoids medi-
ate their antinociceptive effects by stimulation of CB1 and CB2 
or CB2-like receptors [4, 6, 55]. Activation of CB1 receptors may 
inhibit nociceptive stimuli on the level of spinal cord and supra-
spinal level involving ventro-postero-lateral (VPL) nucleus of 
the thalamus, which was proofed by prevention of the analgesic 
action of different cannabinoid receptor agonists after blocking 
of the CB1 receptors with its antagonist SR141716A [59]. It was 
established the existence of CB1 receptors on the central and 
peripheral terminals of small and large diameter primary affer-
ent sensory neurones. Because large diameter primary afferent 
fibers are more densely populated with cannabinoid than with 
μ-opioid receptors, CB1 receptors agonists in comparison with 
opioids may produce more efficacy to inhibit neuropathic than 
acute pain [3, 6]. 

Some studies have revealed the participation of α2-
adrenoceptors in analgesic effects of cannabinoids, because in-
jection of α2-adrenoceptors antagonist yohimbine into the lum-
bar region of the spinal cord reduced tail-flick latency which 
was increased after intravenous injection of δ-9THC (Tetrahy-
drocannabinol) [6, 55, 58]. It should be noted the synergistic 
antinociceptive interaction of cannabinoids with opioid receptor 
agonists including both-spinal and supraspinal components un-
dergoing to attenuation with cannabinoid and opioid receptors 
blocking agents [17, 50, 55]. Cannabinoids at the spinal cord 
may inhibit responses of neurons in the dorsal horn induced by 
noxious stimulus by modulating descending norepinephrine in-
put from the brainstem [6]. Because many of these fibers are 
primarily GABA-ergic, cannabinoid stimulatory action in the 
spinal column leads to disinhibition followed by increase of 
norepinephrine production, resulting in reduction of noxious 

stimuli associated events in the periphery and dorsal root gan-
glion [73]. Recent evidence showed that for PE which is the 
most investigated ECS regarding its antinociceptive action the 
significant receptors are the PPAR-alpha, TRPV and GPR55 re-
ceptors in contrast to early conception implying that antinoci-
ception producing by PE is mediated by its predominant binding 
with CB1 and CB2 receptors [4, 6, 55, 62]. 

Some analgesic and anti-inflammatory effects of cannabi-
noids instead of their action on cannabinoids receptors is associ-
ated with predominant inhibition of cyclo-oxygenase-2 (COX-
2) rather than COX-1 [25]. In experimental studies performed in 
rats that have been made hyperalgesic after intradermal injection of 
capsaicin cannabinoids have revealed ability to suppress responses 
induced by thermal and mechanical irritation, as well as in a model 
of neuropathic pain they reversed mechanical allodynia, cold and 
thermal hyperalgesia caused by chronic constriction of the sciatic 
nerve [6, 25, 32, 55]. In this experiments antagonists of CB1 recep-
tors by reducing response thresholds on the injured but not the con-
tralateral side have exacerbated the nociception suggesting about 
modulatory antihyperalgesic action of cannabinoids during differ-
ent models of pain initiation [3, 51, 71, 72, 76].

There are controversial data concerning the influence of ECS 
on cognitive function [30, 31, 32]. Some authors believed that 
cannabinoids may suppress a long-term memory by worsening 
of long-term potentiation in the hippocampus [32, 33], while 
another ones suggest that cannabinoids exacerbate short-term 
memory [34]. Knockout mices with the absence of CB1 recep-
tors have showed improved memory and long-term potentiation 
proofing the significant role of ECS in the disorders of old mem-
ories [74]. A number of evidence suggests the facilatory action 
of ECS in the neurogenesis of hippocampal granule cells. Neural 
progenitors (NP) in the hippocampus contain FAAH with the 
expression of CB1 receptors and utilizing 2-AG [8, 34]. Stimula-
tion of CB1 receptors by cannabinoids facilitates to NP prolifera-
tion and differentiation, which disappeared by CB1 antagonists 
or CB1 knockout animals [16, 59]. In some studies it was shown 
that Δ9-THC-caused synaptic and memory impairment is medi-
ated through COX2, an inducible enzyme facilitating conversion 
of arachidonic acid to prostanoids-prostaglandins and throm-
boxane-2 (TX2) utilizing CB1 receptors dependent mechanism 
in contrast to endogenous cannabinoid 2-AG, which provides 
opposite action by suppression CB1 receptors dependent COX2 
activity and expression in response to proinflammatory and ex-
citotoxic insults [25]. The authors have concluded that such dif-
ferent action of exogenous and endogenous canabinnoids is as-
sociated with intrinsic properties of the CB1 receptors coupled G 
protein, because COX2 induction by Δ9-THC is linked with G by 
subunits,whereas its suppression by 2-AG results from the ac-
tion on Gαi subunit [32]. These results are in consistent with data 
showing that genetic or pharmacological inhibition of COX2 ac-
tivity may reduce disorders in hippocampal long-term synaptic 
plasticity and fear memory, as well as supports improving ef-
fects of Δ9-THC on neurodegenerative processes [17, 33, 38]. 
Such results indicate that COX2 signaling pathways is involved 
in beneficial effect of exogenous cannabinoid Δ9-THC on cogni-
tive function in case of suppression of this enzyme [38, 39, 41].

Previous investigations showed a rise of PGE2 levels in the 
brain and circulation of experimental animals in response to 
Δ9-THC cannabinoid administration, which was antagonised by 
nonselective NSAIDs. This data indicate about participation of 
both COX-1 and COX-2 in Δ9-THC-associated elevation in PGE2 
levels [32, 41, 75]. Such results are in agreement with other data 
providing convincing evidence that pharmacological or genetic 
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inhibition of COX2 precludes or reduces cataleptic and locomo-
tor depressive responses induced by Δ9-THC [8]. It was shown 
that Δ9-THC induced increase level of extracellular glutamate 
is associated with activation of COX-2 and resulting formation 
of PGE2, which promotes synaptic and astrocytic production of 
glutamate [25]. It was concluded that COX-2 and PGE2 signall 
may regulate glutamatergic synaptic transmission and plasticity 
by possible involving of different subtype of PGE2 receptors [23, 
25]. By authors opinion Δ9-THC may stimulate COX-2 activity 
via CB 1R-linked G by subunits with resulting implication of the 
downstream AKt-ERK/MAPK-NF-KB signaling pathway lead-
ing eventually to enhance release of PGE2 from neurons and as-
troglial cells [13, 27, 28]. Recent evidence shows a link between 
CB1R expression in astroglial cells and memory impairment in 
animals after exposure to cannabinoids [13, 32], suggesting that 
PGE2-induced glutamate production and decreases its uptake 
by glutamate transporters in astrocytes is responsible for ex-
tracellular glutamate accumulation. Such sustained increase in 
glutamate level in response to repeated Δ9-THC administration 
may lead to down regulation and internalization of glutamate 
receptor subunits, reduction in the density of dendritic spines 
in hippocampal neurons with resulting impairment of long-
term synaptic plasticity and cognitive function [34]. The final 
conclusion of authors regarding this data is that such unwanted 
effects of cannabinoids can be reduced by concomitant admin-
istration of COX-2 inhibitors [26, 38, 39]. In animal model of 
Alzheimer’s disease (AD) conducted in 5XFAD transgenic mice 
it was observed the significant reduction in brain AB proteins 
and neurodegeneration in response to Δ9-THC exposure, with 
retaining of such beneficial effect in case of COX-2, inhibition 
[25, 32, 61]. It was revealed that Δ9-THC faicilitates to marked 
expression of an important endopeptidase neprilysin for Aβ deg-
radation [33, 34].

In other studies it was shown the possible involvement of mi-
croglial M1/M2 polarization in relapse and remission of schizo-
phrenia and major depressive disorder [5, 36]. M1 polarized 
microglia may play significant role in the dysfunction of CNS 
by facilitating to production of reactive oxygen species (ROS), 
NO and proinflammatory cytokines-IL-1B, IL-6 and TNF-α, 
while anti-inflammatory cytokines –IL-4,10,13 are associated 
with activation and polarization of M2. Recent investigations 
showed an increased levels of IL-1B, IL-6, Il-8 and THF-α in 
the cerebrospinal fluid (CSF) or peripheral blood in patients 
with schizophrenia as compared with healthy volunteers reflect-
ing their possible role in M1 microglia polarization in the CNS 
[36, 37] and relapse of psychiatric disorders [37, 40]. It has been 
also reported that TNF-α may promote glutamate release from 
astrocytes resulting in upregulation of TNFα release by microg-
lia [36, 43]. Abovementioned indicate possible relationship be-
tween M1 microglia polarization and glutamate production [36, 
37, 52]. Other findings reveal marked increase in IL-10and IL-
13 in the CSF and blood obtained from patients suffered with 
schizophrenia. Such results may presumably indicate that the 
release of anti-inflammatory cytokines can be associated with 
M2 polarization of microglia in the CNS in patients with schizo-
phrenia [40, 43]. In clinical trials combine use of neuroleptic 
drugs and COX-2 inhibitors in schizophrenia patients provides 
the marked improvement of symptoms, while according ex-
perimental results, COX-2 inhibitor (celecoxib) decreases the 
IL-1 B levels and the amount of polarized microglia induced by 
centrally administered LPS (24). To summarize data concern-
ing influence of pro- and anti-inflammatory cytokines it can be 
concluded that celecoxibe beneficial effect in schizophrenia is 

related to inhibition of pro-inflammatory cytokines production 
by M1, while IL-10may account for M2 microglia polarization 
resulting in remission in schizophrenia patients.

In clinical trial was demostrated that cannabinoids may im-
prove symptoms of schizophrenia [1] resulting from inhibition 
of endocannabinoid-degrading enzyme by cannabidiol. On the 
other hand it was shown the negative relationship between endo-
cannabinoids levels in the CSF and symptoms of schizophrenia 
[18, 44] suggesting potential role of ECS and their correspond-
ing receptors in M1/M2 microglial polarization and probable 
involvement in psychiatric disorders [36, 43]. As it was estab-
lished CB1 cannabinoid receptor is in abundant in neural cells, 
while CB2 receptor is found predominantly in immune cells 
[44]. It seems that CB1 agonist mediates the pro-inflammatory 
events of macrophages associating with ROS production, nega-
tively regulated by CB2 receptors. It is believed that CB1 ago-
nists facilitate the polarization of M1 microglia. At the same time 
it is thought that endocanabinoid-2 AG downregulates CB1 and 
upregulates CB2 receptors suggesting the inhibitory interaction 
between their function [45]. A number of evidence suggest that 
2-AG-CB1 axis in involved in polarization of M1 microglia in 
contrast to 2-AG- CB2 axis facilitating to swith from M1 to M2 
polarization of microglia [47, 48]. CB2 activating agents cause 
the phosphorilation of AMPK (AMP-activated protein kinase), 
indicating about significant role of CB2 in AMPK-induced anti-
oxidative and cytoprotective action [47, 49, 53].

Conclusion. Endocannabinoids as natural ligands for CB1 and 
CB2 receptors are involved in the production of wide spectrum 
of pharmacological effects. They participate in the: regulation of 
neurotransmitters release, modulation of nociception in different 
models of pain, cognitive function, synaptic transmission, plas-
ticity, relapse or remission of psychiatric disorders and diseases, 
suggesting that their receptors site may become an interesting 
targets for therapeutic intervention.
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SUMMARY

ENDOCANNABINOIDS RECEPTORS MEDIATED CEN-
TRAL AND PERIPHERAL EFFECTS (REVIEW)

Ghonghadze M., Pachkoria K., Okujava M., Antelava N., 
Gongadze N.

Tbilisi State Medical University, Department of Medical Phar-
macology, Georgia

The present article is devoted to the action of endocannabi-
noids via stimulation of their corresponding receptors. It is well 
established the existence of three type of endocannabinoids 
(ECS) such as anandamide (AA), 2-arachidonoylglycerol (2-
AG) and palmitoylethanolamide (PE) providing their effects by 
activation of CB1 and CB2 ECS receptors. AA is a partial agonist 
for both receptors, having more affinity for CB1 receptors, while 
2-AG reveals an equal agonistic properties to both of them in 
contrast to PE, which may bind to a unidental “CB2-like” recep-
tors. CB1 receptors are distributed in the central and peripheral 
nervous system being identified in the greater amounts in the 
brain cortex, basal ganglia, spinal cord, cerebellum, hippocam-
pus and olfactory areas, owing for the modulatory action of ECS 
on cognitive function, memory, behaviour, emotion and locomo-
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tor activity. Their location in the periaqueductal grey matter and 
dorsal spinal cord may explain their involvement in pain sensa-
tion and modulation. Colocallization of the CB1 receptors with 
the oroxinergic projection system in the lateral hypothalamus is 
responsible for their implication in feeding behaviour. CB2 re-
ceptors were found in the cells of immune system (spleen, mac-
rophages). It should be noted that ECS may also play a role in the 
regulation of fertility and pre-and postnatal development. The 
stimulation of ECS receptors is associated with the activation 
of MAPK, PI/PKB and MEK/ERK signalling pathways with in-
creased activity of different transcription factors. CB1 receptors 
are involved in neuronal exitability by decreasing synaptic in-
put, implying retrograde transmission and presynaptic inhibition 
resulting in reduction of neurotransmitter release. In the article it 
is also described an ionic mechanisms of release of ECS and the 
steps of their synthesis as well as participation of a transporter in 
ECS uptaken process in neurons and astrocytes. Aside from this 
it is proposed the mechanisms of analgesic action of ECS espe-
cially concerning reduction in neuropathic pain in comparison 
to opioids and possible involvement of α2-adrenoceptors in anti-
nociceptive activity of ECS. Some analgesic properties of ECS 
is due to their inhibitory action on cyclooxygenase-2 (COX-2). 
Recent evidences showed that regarding antinociceptive action 
of ECS along with CB1 receptors most significant receptors are 
PPAR-alpha and TRPV receptors. There are controversial data 
concerning the influence of ECS on cognitive function. Knock-
out mices with the absence of CB1 receptors have showed im-
proved memory and long-term potentiation proofing the signifi-
cant role of ECS in the disorders of “old memories”. Some data 
suggests that genetic or pharmacological inhibition of COX-2 
activity may reduce disorders in hippocampal long-term synap-
tic plasticity and fear memory, as well as supports improving 
effects of tetrahydrocannabinoids (THC) on neurodegenerative 
processes such as Alzheimer’s disease, because THC facilitates 
to marked expression of an important endopeptidase neprilysin 
for degradation of AB proteins. A number of evidence indicates 
the possible involvement of ECS in schizophrenia and major de-
pressive disorders. Assumingly such beneficial effect of ECS is 
associated with M1/M2 microglial polarization process.

In conclusion it is suggested that ECS as natural ligand for 
their corresponding receptors provide wide spectrum of phar-
macological effects may become an interesting targets for future 
therapeutic intervention.

Keywords: endocannabinoids, CB1, CB2-receptors, anan-
damide, arachidonoylglycerol, adenylylcyclase, neurotransmit-
ter, mitogen-activated protein kinase, cyclooxygenase-2, pain, 
nociception, microglia

РЕЗЮМЕ

ЦЕНТРАЛЬНЫЕ И ПЕРИФЕРИЧЕСКИЕ ЭФФЕКТЫ, 
ОПОСРЕДОВАННЫЕ ЭНДОКАННАБИНОИДНЫМИ 
РЕЦЕПТОРАМИ (ОБЗОР)

Гонгадзе М.В., Пачкориа К.З., Окуджава М.В., 
Антелава Н.А., Гонгадзе Н.В.

Тбилисский государственный медицинский университет, 
департамент медицинской фармакологии, Грузия

Статья посвящается эффектам воспроизводимых эндо-
каннабиноидами путем стимуляции их одноименных рецеп-
торов. В настоящее время идентифицировано наличие трех 

типов эндоканнабиноидов (ЭК), таких как: анандамид (АА), 
2-арахидоно глицерол (АГ) и пальмитоилэнатоламид (РЕ), 
реализирующих свои эффекты путем активации CB1 и CB2 
ЭК рецепторов. АА проявляет более выраженную аффин-
ность к CB1 рецепторам, в то время как 2-АГ обладает рав-
ной аффиностью к обеим - CB1 и CB2 рецепторам, в отличие 
от РЕ, который в основном связывается с унидентальными 
СВ2 «похожими» рецепторами. CB1 рецепторы локализо-
ваны в центральной и периферической нервной системaх 
будучи идентифицированы в большом количестве в коре 
головного мозга, в базальных ганглиях, в спинном мозге, в 
можечке, в гиппокампе и в ольфакторном тракте, являясь от-
ветственными в модуляции ЭК когнитивной функции, памяти, 
поведения, эмоции и локомоторной активности. Их локали-
зацией в периакедуктальном сером веществе и в дорзальном 
спинном мозге может быть обьяснено вовлечение ЭК в мо-
дуляции и перцепции болевых ощущении. Ко-локализация 
CB1 рецепторов с ороксинергической системой латерального 
гипоталамуса свидетельствует об их возможном участии в 
пищевом поведении. СВ2 рецепторы идентифицированы в 
клетках иммунной системы (селезенка, макрофаги). Следует 
отметить, что ЭК могут играть определенную роль в фертил-
ности и пре- и постнатальном развитии. Стимуляция ЭК ре-
цепторов ассоцируется с активации МАРК, РИ/РКВ и МЕК/
ЕРК сигнальных путей с увеличением активности различных 
транкрипторных факторов. CB1 рецепторы также вовлечены в 
неирональное возбуждение путем изменения синаптического 
входа, подразумевающего ретроградную трансмиссию и пре-
синаптическую ингибицию с уменьшением выделения нейро-
трансмиттера. В статье также акцентировано внимание на ион-
ные механизмы выделения ЭК и стадии их синтеза, также как 
и на участие транспортера в процессе захвата ЭК нейронами 
и астроцитами. Помимо этого, предлагаются механизмы анти-
ноцицептивного действия ЭК, особенно при нейропатической 
боли, при которой они порой проявляют более выраженную 
эффективность в сравнении с опиоидами при возможном уча-
стии альфа-2 адренорецепторов. Часть антиноцицептивной 
активности ЭК обусловлена их ингибирующим влиянием на 
циклооксигеназу-2. Недавние исследования свидетельствуют 
что в болеутоляющем действии ЭК вместе СВ1 рецепторами 
участвуют TRPV и PPAR рецепторы. В отношении влияния 
ЭК на когнитивную функцию имеются противоположные 
данные. У «нокаутированных» мышей с отсутствием СВ1 ре-
цепторов улучшалась память и длительная потенциация сви-
детельствующая о значимой роли ЭК в расстройстве «старой» 
памяти. Некоторые данные указывают, что генетическая или 
фармакологическая ингибиция активности циклоогсигена-
зы-2 сопряжена с уменьшением расстройств в гипокампаль-
ной длительной синаптической пластичности и памяти, также 
как и способствует поддержке положительных, улучшающих 
эффектов тетрагидроканнабиноидов на нейродегенеративные 
процессы, например болезни Альцгеймера, вследствии увели-
чения экспрессии эндопептидазы деградирующей АВ протеи-
ны. Часть исследовании указывает на возможное участие ЭК 
в шизофрении и депрессивных расстройств путем улучшения 
симптомов этих заболеваний. Предположительно эти благо-
приятные эффкты ЭК ассоцированы с процессами поляриза-
ции М1/М2 микроглий.

В заключении можно отметить,что ЭК являющиеся при-
родными лигандами соответствующих ЭК рецепторов обла-
дают широким спектром фармакологических эффектов, ко-
торые могут стать в будущем интересными мишенями для 
терапевтической интервенции.
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reziume

endokanabinoidebis receptorebiT ganpirobebu-
li centraluri da periferiuli efeqtebi (mi-
moxilva)

m. RonRaZe, q.paWkoria, m.okujava, n.anTelava, 
n.gongaZe

Tbilisis saxelmwifo samedicino universitetis 
samedicino farmakologiis departamenti, saqarT-
velo
 
statia exeba endokanabinoidebis moqmedebas 

maTi Tanamosaxele receptorebis stimulaciis 
Sedegad. amJamad kargad aris dadgenili sami 
tipis endokanabinoidebis (ek) arseboba, rogori-
caa: anandamidi (aa), araqidinogliceroli(2-ag) da 
palmitoileTanolamidi (pe), romelTa efeqtebic 
realizdeba CB1 da CB2 ek receptorebis aqtiva-
ciiT. anandamidi parciuli agonistia orive re-
ceptoris mimarT, ufro maRali afinurobiT CB1 
receptorebisadmi, maSin rodesac 2-ag avlens 
Tanabar agonistur Tvisebebs orive recepto-
ris mimarT pe-Tan SedarebiT, romelic uerT-
deba ”CB2-is magvar” unidentalur receptorebs. 
CB1 receptorebi CarTulia neironul agznebaSi 
sinapsuri Sesavlis SemcirebiT, rac gulisxmobs 
retrogradul transmisias da presinapsur in-
hibicias neirotransmiteris gamoTavisuflebis 
daqveiTebiT. statiaSi aseve aRwerili ek produq-
ciis ionuri meqanizmebi da maTi sinTezis safex-
urebi, iseve rogorc transporteris monawileoba 
ek mitacebis procesSi neironebisa da astroc-
itebis mier. amasTan erTad warmodgenilia ek an-
algeziuri moqmedebis meqanizmebi gansakuTrebiT 
neiropaTiuri tkivilis mimarT opioidebTan Se-

darebiT da alfa-2 adrenoreceptorebis SesaZlo 
monawileoba ek-is antinociceptur moqmedebaSi. 
ek-is analgeziuri Tvisebebi nawilobriv gan-
pirobebulia ciklooqsoigenaza-2-ze (cog-2) maTi 
mainhibirebeli efeqtiT. arsebuli monacemebis 
mixedviT ek-is antinocicepturi moqmedebis rea-
lizaciaSi CB1 receptorebTan erTad monawileobs 
PPAR-alfa da TRPV receptorebi. ek-is kognitur 
funqciaze zegavlenis mxriv monacemebi winaaRm-
degobrivia. kerZod, e.w. ”nokautirebul” TagvebSi 
CB1 receptorebis ar arsebobiT adgili hqonda 
mexsierebis da xangrZlivi potencialis gaum-
jobesebas, riTac dasturdeba ek mniSvnelovani 
monawileoba “Zveli mexsierebis” darRvevebis 
procesSi. zogierTi monacemi miuTiTebs, rom cog-
2-is aqtivobis farmakologiuri da genetikuri 
inhibiciiT SesaZlebelia Semcirdes darRvevebi 
hipokampis xangrZlivi sinapsuri plastiurobisa 
da mexsierebis mxriv, iseve rogorc gaumjobesdes 
tetrahidrokanabinoidebis pozitiuri efeqtebi, 
kerZod, maTi zegavlena neirodegeneraciul pro-
cesebTan mimarTebaSi, mag. alchaimeris daavadebis 
dros, rodesac ek zrdian endopeptidaza nepril-
izinis eqspresias, romelic xels uwyobs AB pro-
teinebis degradacias. zogierTi monacemebiT 
mtkicdeba ek-is monawileobis sakiTxi depre-
siuli xasiaTis darRvevebisa da Sizofreniis 
dros. savaraudod, ek-is aRniSnuli sasargeblo 
efeqtebi asocirdeba M1/M2 mikrogliur polar-
izaciis procesebTan.
daskvnis saxiT SeiZleba iTqvas, rom ek-bi ro-

gorc bunebrivi endogenuri ligandebi Tavisi 
Tanamosaxele receptorebis mimarT xasiaTdeba 
farmakologiuri aqtivobis farTo speqtriT, ro-
melic SesaZloa momavalSi saintereso samizned 
mogvevlinos Terapiuli intervenciis Tvalsaz-
risiT.


