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Abstract
Aim: Memory improving and anti-inflammatory properties of cannabidiol (CBD) were investigated in an experimental model of lipo-
polysaccharide (LPS)-induced inflammation.

Materials and methods: Male Wistar rats were randomly divided into 4 groups: control, LPS control, LPS + CBD 5 mg/kg bw, and LPS 
+ CBD 10 mg/kg bw. Animals were treated with CBD 14 days before LPS administration and throughout the experiment. Step-through 
passive avoidance task, Y-maze, and novel object recognition test (NORT) were used to assess the memory functions. The following 
parameters were recorded: latency time, spontaneous alternations percentage (SA%) and recognition index (RI). IL-10, IL-6, TNF-α, 
and IL-1β serum levels were measured to evaluate the immunomodulatory properties of CBD.

Results: LPS led to significant decrease of the recorded parameters in all memory tasks. This demonstrated the memory-impairing ef-
fect of LPS-induced inflammation. In the Y-maze and NORT tests, both doses of CBD increased SA% and RI, respectively. Significant 
difference was found in comparison with the LPS controls. Rats from the CBD treated groups showed increased latency in the step-
through passive avoidance task. In the short-term memory test, both CBD doses significantly increased this parameter when compared 
with both control groups (p<0.05 and p<0.001, respectively), whereas in the long-term memory test, statistical significance was reached 
only in comparison with the LPS controls (p<0.01). CBD treatment failed to reduce TNF-α and IL-6 serum levels. The lower studied 
dose significantly decreased IL-10 and IL-1β concentrations compared to LPS controls (p<0.01 and p<0.05, respectively).

Conclusions: CBD improved spatial working and recognition memory in rats with LPS-induced inflammation. Suppression of IL-1β 
production could be attributed to the observed effect.
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INTRODUCTION

Cannabis sativa is a plant that has been cultivated by humans 
and utilized in medicine since ancient times.[1] Cannabidi-
ol (CBD) is one of the most important Cannabis-derived 
molecules, accounting for approximately 40% of the plant 
extract and lacking the properties of an addictive drug.[2,3] 

CBD was isolated from the plant for the first time in the 
late 1930s, but its chemical structure was not fully under-
stood until 1963. Given that CBD exerts multiple mecha-
nisms of action, it has attracted the attention of researchers 
for its therapeutic potential in a wide range of neuropsy-
chiatric disorders, including epilepsy, Alzheimer’s disease 
(AD), Parkinson’s disease (PD), mood disorders, anxiety 
disorders, and schizophrenia.[1] Several preclinical stud-
ies have shown that chronic or acute CBD application im-
proved working memory, object and social recognition, 
spatial learning and memory in different neurodegenera-
tive models including the model of AD.[4] 

The neuroprotective effect of CBD is associated with its 
antioxidant and anti-inflammatory activities and the mod-
ulation of a wide range of brain biological targets involved 
in the development and progression of neurodegenera-
tive diseases. CBD exerts its anti-inflammatory action by 
modulating the release of proinflammatory cytokines and 
interacting with transcription factors such as peroxisome 
proliferator-activated receptor γ (PPARγ) and nuclear fac-
tor κB (NF-κB).[5] 

Bacterial lipopolysaccharide (LPS) is a molecule found 
in the outer membrane of Gram-negative bacteria. Its ad-
ministration (intraperitoneal or intracerebroventricular) is 
a commonly used model of neuroinflammation associat-
ed with neurodegenerative disorders.[6] LPS stimulates the 
production of tumor necrosis factor-α (TNF-α) and other 
pro-inflammatory molecules through binding to toll-like 
receptor 4 (TLR 4).[7] These molecules play a role in both 
inflammation and memory functions. TNF-α is one of the 
most potent pro-inflammatory cytokines. Systemic inflam-
matory diseases such as rheumatoid arthritis, psoriasis, and 
inflammatory bowel disease are known to increase the risk 
of AD. Treatment with TNF-α blocking agents has been 
associated with reduced risk.[8] Interleukin-6 (IL-6) is an-
other cytokine associated with the worsening of memory 
functions. The main source of IL-6 in the CNS are astro-
cytes, but it is also produced by microglia and neurons. Its 
synthesis can be induced by a large number of factors caus-
ing CNS injury or increased neuronal activity. High levels 
of IL-6 are observed in disorders associated with disrupted 
cognition and behavior.[9] Overexpression of IL-6 in the 
hippocampus of animals with experimental AD results in 
memory impairment.[10] IL-6 deficiency improves long-
term reference memory.[11] Clinical studies demonstrated 
that in patients with AD, the serum levels of this pro-in-
flammatory molecule are elevated and may correlate with 
those in cerebrospinal fluid.[12] Experimental data showed 
that cannabidiol interfere with pro-inflammatory cytokine 
production. Low levels of TNF-α and IL-6 were measured 

in the homogenized brains of the CBD treated experimen-
tal animals.[13] In experimental study using a model of 
mice inoculated with amyloid beta (Aβ) in the right dorsal 
hippocampus, CBD suppressed the expression of interleu-
kin-1β (IL-1β), a cytokine associated with neurodegen-
erative processes.[14] Elevated levels of this inflammatory 
cytokine are also implicated in the pathogenesis of mem-
ory disturbances observed during inflammation as well as 
stress- and aging-induced memory impairment.[15] 

IL-10 is an immunoregulatory molecule which plays a 
crucial role in the suppression of inflammatory response 
and protection from unrestricted inflammation. In the 
brain, LPS stimulates IL-10 production from activated mi-
croglia and this is important for prevention of neuronal loss 
and inhibition of inflammation. The protective role of IL-
10 is associated with its capability of inhibiting expression 
of pro-inflammatory molecules (IL-1beta, TNF-α, iNOS) 
and production of reactive oxygen species.[16] Thus, IL-10 
is critical for the termination of inflammation not only in 
the peripheral tissues but also in the CNS.[17] This mole-
cule reduces the increased permeability of the blood-brain 
barrier (BBB) in settings of inflammation.[18] As a result, 
the access of peripherally produced pro-inflammatory cy-
tokines to the brain may be reduced. Therefore, stimulation 
of IL-10 production might have beneficial effect on mem-
ory functions.

AIM

The aim of the present study was to investigate the effect of 
CBD on learning and memory processes and markers of 
systemic inflammation in LPS-challenged rats.

MATERIALS AND METHODS 

Ethical statement

The experiments have been approved by the Animal Health 
and Welfare Directorate of the Bulgarian Food Safety 
Agency (No. 257/2019) and by the Ethics Committee at the 
Medical University of Plovdiv (No. 8/5.11.2020). 

Experimental design

Male Wistar rats (200±20  g  bw) were used in the exper-
iments. The animals were housed under standard labo-
ratory conditions – 12-h light/dark cycle, food and water 
ad libitum. Rats were randomly divided into four groups 
(n=8) as follows: control, LPS control, LPS + CBD 5 mg/
kg  bw per os, and LPS + CBD 10  mg/kg  bw per os. The 
animals were treated with CBD 14 days before the admin-
istration of LPS and throughout the experiment. Control 
groups received per os olive oil in a dose of 0.1 ml/kg bw. 
Inflammation was induced by intraperitoneal injection of 
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LPS from E. coli O55:B5 (250 µg/kg/day) for 5 consecutive 
days starting from day 15. Beginning at day 20 of the exper-
iment, participants completed behavioral tasks to measure 
their learning and memory. At the end of the study, blood 
samples for immunological assays were collected 4 hours 
after a booster dose of LPS (250 µg/kg). 

Behavioral tests

Y-maze
Y-maze and spontaneous alternations are commonly 
used to evaluate spatial working memory in rodents. It is 
made of black acrylic glass and consists of three arms in-
terconnected at 120°. The arms have identical dimensions 
(50×10×30  cm) and were randomly labeled А, В, and С. 
The spontaneous alternation test was performed in two 
consecutive days: a training session (on day 1) and a mem-
ory retention test (on day 2). The animal was placed in the 
middle of the maze and allowed to investigate the arms for 
five minutes. An alternation is any consecutive entry into 
the three different arms of the maze. For example ABC, 
BCA, CAB, CBA, etc. Spontaneous alternations % (SA%) 
were determined by the following formula:

SA% =
Number of alterations

Total number of entries − 2
× 100 

Novel object recognition test (NORT)

NORT is widely used to assess exploratory behavior and 
recognition memory in rodents. The experiment was con-
ducted in two consecutive days in an open black acrylic 
glass box (60×60×40  cm). The study protocol included 3 
phases: habituation, exploration (investigation), and test-
ing. All rats were left to settle in the test box for 5 minutes 
without the presence of objects. During the exploration 
phase, the rats were allowed to investigate two identical  
objects for 5 minutes. The testing phase was performed 
on the second day. One of the objects used in the explora-
tion phase was replaced with a novel one and the rats were  
allowed to investigate them for 5 minutes. We detected the 
time during which the animal explored the novel and the 
familiar object. The following formula was used for calcu-
lation of the recognition index (RI):

RI =
N

N + F
× 100 

where N is the time for exploring the novel object, and F is 
the time for exploring the familiar object.

Step-through “passive” avoidance test

The step-through “passive” avoidance apparatus (UgoBa-
sile, Italy) represents a box with two-compartments: one 
black and one white, brightly illuminated, which are con-
nected by a sliding automatic door. Each animal was placed 

into the bright compartment and had access to the dark one 
following a door delay of 7 seconds. When the animal en-
tered the black compartment, the door closed and the an-
imal was subjected to a short-lasting aversive stimulus (an 
electrical foot shock for 9 seconds with intensity of 0.4 mA). 
The time (in seconds) spent in the bright compartment was 
recorded. The learning session consisted of two consecutive 
days. Short- and long-term memory retention tests were 
performed on days 3 and 9, respectively. Three trials were 
performed each day with a 30-min pause between them. 
On the memory retention days of the experiment, no shock 
was delivered to the animal. The maximum stay in the illu-
minated chamber was 178 seconds (cut-off time).

Samples collection

Pyrogen and endotoxin-free collecting tubes were used. 
The blood samples were centrifuged for 10 minutes fol-
lowing careful clotting and serum removal. The collected 
serum was aliquoted and frozen at −70°C.

Immunological assay

The IL-10, IL-6, TNF-α, and IL-1β levels were detected 
in rats’ serum. Solid-phase ELISA was used following the 
manufacturer’s directions (Diaclone). Absorbance reading 
was performed at 450 nm and a standard curve was plotted 
to calculate the serum cytokine concentration. 

Statistical analysis

Statistical analysis was performed using IMB SPSS 19.0. 
One way ANOVA was used to compare differences be-
tween groups followed by Tukey’s post hoc test. Data were 
presented as the mean ± standard error of mean (x̄±SEM). 
p<0.05 was considered statistically significant.

RESULTS

Effects of CBD treatment on  
LPS-induced memory impairment

Step-through passive avoidance test

А non-significant difference was found in latency between 
control groups in the first day of the training session. In 
animals from LPS challenged control, a significant decrease 
in latency was registered on the second day of the training 
session (p<0.01) and in the short- (p<0.01) and long-term 
(p<0.05) memory tests compared to controls. These results 
demonstrated the memory-impairing effect of LPS admin-
istration. Rats in both CBD treated groups showed a signif-
icant prolongation of latency during the two-day learning 
session in comparison to control and LPS control (p<0.001 
on day 1; p<0.01 and p<0.001, respectively, on day 2).  
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In the short-term memory study, both tested doses of CBD 
significantly increased latency relative to controls without 
and with LPS-induced memory impairment (p<0.05 and 
p<0.001, respectively). When animals were tested for long-
term memory on day 9, CBD administration led to a sig-
nificant increase in this parameter only in comparison with 
LPS challenged control group (p<0.01) (Fig. 1).

Y-maze
In the memory retention test (day 2), rats from the LPS treat-
ed control had a significant reduction in SA% when com-
pared to the control group (p<0.001). Animals treated with 
CBD at a dose of 5 mg/kg and 10 mg/kg showed a significant 
increase in SA% in the training (p<0.01 and p<0.001, respec-
tively) and the memory (p<0.01 and p<0.05, respectively) 
session only in comparison to LPS control (Fig. 2).

NORT
LPS administration led to a significant decrease in RI when 
compared to controls (p<0.01). CBD treatment increased 
this parameter in comparison with the LPS controls (p<0.05 
and p<0.01, respectively for 5 mg/kg and 10 mg/kg) (Fig. 3).

Effects of CBD treatment on LPS-
induced changes in serum levels of  
pro- and anti-inflammatory cytokines

TNF-α
A significant increase in the serum TNF-α levels was ob-
served in rats from the LPS challenged control group 
(p<0.001). Cannabidiol administration slightly and insig-
nificantly reduced TNF-α concentrations. In animals from 

Figure 1. Step-through passive avoidance latencies in rats with LPS-induced memory impairment treated with CBD. 
*p<0.05 compared to control; **p<0.01 compared to control; ***p<0.001 compared to control; ++p<0.01 compared to LPS control; 
+++p<0.001 compared to LPS control.

Figure 2. Effect of CBD treatment on SA% in Y-maze of rats with LPS-induced memory impairment. 
***p<0.001 compared to control; +p<0.05 compared to LPS control; ++p<0.01 compared to LPS control; +++p<0.001 compared to LPS control
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Figure 3. Effect of CBD treatment on RI in NORT of rats with LPS-induced memory impairment. 
 **p<0.01 compared to control; +p<0.05 compared to LPS control; ++p<0.01 compared to LPS control

both cannabidiol treated groups, serum levels of this in-
flammatory molecule were statistically significantly elevat-
ed in comparison to controls (p<0.01) (Fig. 4A).

IL-6
Cannabidiol treatment failed to reduce the IL-6 serum lev-
els. They were significantly higher in rats from LPS control 
and cannabidiol treated groups when compared with con-
trol (p<0.01) (Fig. 4B).

IL-1β
LPS challenge significantly increased the IL-1β serum con-
centration in comparison to controls. The highest levels 
were reached in LPS controls (p<0.01), whereas the ele-
vation was lower in rats treated with 5 mg/kg and 10 mg/
kg CBD (p<0.05 and p<0.01, respectively). IL-1β was the 
only pro-inflammatory molecule whose serum levels were 
significantly reduced by cannabidiol. Its administration 
resulted in a decrease of IL-1β concentrations when com-
pared to LPS controls. This was statistically significant at a 
dose of 5 mg/kg (p<0.05) (Fig. 4C).

IL-10
In rats from both cannabidiol treated groups and LPS con-
trol, a significant increase in IL-10 serum levels was reg-
istered in comparison to control (p<0.01 and p<0.001, re-
spectively). Cannabidiol administration led to reduction in 
concentrations of this cytokine. Its levels were lower in ani-
mals from cannabidiol treated groups when compared with 
the LPS challenged control, but significance was reached 
only at the lower dose (p<0.01) (Fig. 4D).

DISCUSSION

The findings of the current study suggest that cannabi-
diol improves memory impairment in rats with systemic 
and neuroinflammation caused by bacterial LPS. To our 
knowledge, this is the first study that has demonstrated the 
ameliorating effect of cannabidiol on both spatial work-

ing and recognition memory in an experimental model of 
neuroinflammation, neurodegeneration, and memory de-
cline induced by peripheral injection of LPS. Our results 
are consistent with some previous data that cannabidiol 
prevents memory impairment in other animal models of 
neurodegenerative disorders.[19] The memory improving 
effect of cannabidiol can be related to its neuroprotective 
properties. It has been demonstrated that cannabidiol in-
directly interacts with cannabinoid receptors by prevent-
ing degradation of endocannabinoids. This may result in 
reduced neuronal excitotoxicity and enhanced neurite out-
growth.[20] In addition, cannabidiol inhibits apoptosis and 
exerts antioxidant effect.[3] The present study proposes to 
examine the effect of cannabidiol on memory functions in 
the setting of neuroinflammation and to seek to determine 
whether the obtained results could be attributed to the im-
munomodulatory effect of this agent.

The design of the current research included three differ-
ent behavior-based tests used for the assessment of different 
aspects of memory functions. In all tasks, rats from the LPS 
challenged control group showed worsening of memory 
functions. Peripherally administered LPS reaches the brain 
by different routes. In the central nervous system, it acti-
vates microglia and astrocytes which leads to inflammatory 
response with excessive production of pro-inflammatory 
molecules, oxidative stress, mitochondrial dysfunction, 
increased cyclooxygenase-2 expression, etc. Finally, this 
causes neuronal loss and memory decline.[6] Our results 
showed that cannabidiol treatment had beneficial effect 
and prevented the memory impairing effect of LPS.

The step-through passive avoidance paradigm is based 
on the aversive associative learning. When the animal en-
ters the dark compartment during the learning session, a 
foot shock is received. Prolonged time spent in the illu-
minated chamber is considered a criterion for memory 
retention. Increased latency was observed in cannabidi-
ol treated rats during the short- and long-term memory 
testing (on days 3 and 9, respectively) in comparison with 
LPS-challenged control. The behavioral response in this 
task involves the hippocampus.[21] Therefore, we might 
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Figure 4. Effects of cannabidiol on serum levels of TNF-α, IL-6, IL-10, and IL-1β in rats with LPS-induced model of systemic and 
neuro-inflammation. A. TNF-α; B. IL-6; C. IL-1β; D. IL-10. 
*p<0.05 compared to control; **p<0.01 compared to control; ***p<0.001 compared to control; +p<0.05 compared to LPS control; 
++p<0.01 compared to LPS control.
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speculate that this brain structure plays a role in the ob-
served memory improving effect of cannabidiol. NORT 
is used for the assessment of recognition memory which 
requires discrimination, identification, and comparison of 
the characteristics of current and previously experienced 
events. The hippocampus, the prefrontal cortex and differ-
ent parahippocampal regions are the neurobiological base 
of this type of memory.[22] Cannabidiol treatment restored 
recognition memory deficit in LPS challenged rats. These 
results are in accordance with the findings of recent stud-
ies demonstrating the effect of cannabidiol on recognition 
memory in a transgenic model of AD.[23] Based on the re-
sults from NORT in the present study, we can assume that 
not only the hippocampus, but also other brain structures 
are implicated in the beneficial effect of this agent on mem-
ory functions. This was confirmed in the Y-maze test where 
cannabidiol increased %SA. High values of this parameter 
showed good working memory and required normal func-
tioning of the hippocampus and frontal cortex.[24] 

Pro-inflammatory cytokines have an important role in 
the development of neuroinflammation and, hence, im-
pairment of memory functions. By contrast, molecules 
that suppress inflammatory processes such as IL-10 may 
improve cognition. We further investigated the immuno-
modulatory effect of CBD, at doses that improve memory 
functions, by measuring the serum TNF-α, IL-6, IL-10, and 
IL-1β levels. 

Besides its role in inflammation and immune response, 
TNF-α is important for the functioning of the CNS in both 
physiological and pathological conditions. Basal levels of 
TNF-α are involved in the regulation of essential physio-
logical processes such as synaptic transmission and plas-
ticity, whereas overexpression potentiates excitotoxicity 
and stimulates neuroinflammation.[25] Peripherally pro-
duced TNF-α may cross even the intact blood-brain bar-
rier. On the other hand, peripheral TNF-α-producing im-
mune cells are able to migrate across this barrier into the 
brain and cerebrospinal fluid.[26] Therefore, inflammatory 
response induced by intraperitoneal injection of LPS may 
result in neuro-inflammation driven by TNF-α. This is fol-
lowed by a decline in memory function. The current study 
demonstrated the memory impairing effect of systemic LPS 
administration. This might be related to elevated TNF-α 
concentrations. Trivedi et al.[27] found that CBD decreases 
the serum levels of TNF-α in rats with systemic inflamma-
tory response, but their doses were much higher than those 
used in the current study. Our results showed that canna-
bidiol did not significantly decrease serum levels of this 
inflammatory molecule. This is probably due to the low-
er doses used in the present study. These doses have been 
chosen based on previous studies[19,28] about the memory 
improving effect of CBD in other experimental models of 
cognitive impairment. Thus, the observed beneficial effect 
of cannabidiol on memory functions cannot be attributed 
to its effect on TNF-α production. 

Peripheral inflammation could also be a source for IL-6 
in the CNS as a saturable transport mechanism for this cy-

tokine is found in the blood-brain barrier.[29] Moreover, 
elevated brain IL-6 levels may affect its serum concentra-
tion. [9] Systemic administration of LPS causes an increase 
of serum IL-6 levels as well as its concentration in brain 
structures as cerebral cortex, cerebellum, and hippocam-
pus.[30] Our results are in consistence with previous find-
ings about the stimulatory effect of intraperitoneal LPS ad-
ministration on serum IL-6 levels. LPS increases synthesis 
of this pro-inflammatory molecule by binding to TLR 4. 
Cannabidiol suppresses IL-6 production from peripher-
al blood monocytes activated by bacterial LPS[31] and in 
in-vivo models of systemic inflammation[27]. Our findings 
did not confirm this observation, probably due to the lower 
doses we used in the current research. There was no de-
crease in the IL-6 serum concentrations in rats treated with 
cannabidiol in comparison with the non-treated group 
with LPS-induced inflammation.

IL-1β is not only an inflammatory molecule, but it is 
also involved in the modulation of learning and memory 
processes. While physiological IL-1β levels are required for 
long-term potentiation in the hippocampus, overexpres-
sion of this cytokine in the presence of inflammation is 
associated with memory impairment. Experimental stud-
ies showed that exogenous administration or transgenic 
overexpression of IL-1β has an adverse effect on hippo-
campal-dependent memory, whereas in memory tasks that 
are independent of hippocampal function, this is not ob-
served. [15] Our results showed that systemic administration 
of LPS resulted in significantly higher IL-1β serum levels 
in LPS challenged control. Since this cytokine could pen-
etrate the blood-brain barrier[29], we can suggest that the 
observed memory impairment in hippocampal-dependent 
tasks was mediated by it. Li et al.[32] demonstrated that in 
mice, peripheral administration of LPS leads to elevated 
IL-1β levels in the hippocampus. IL-1β knock-down in the 
dentate gyrus of the hippocampus significantly reduces ox-
idative stress in this brain structure and attenuates memory 
deficit following LPS injection. The immune modulating 
properties of cannabidiol are at least partially related to 
its ability to suppress IL-1β production. It was shown that 
cannabidiol inhibits the production of this cytokine from 
monocytes after activation through almost all toll-like re-
ceptors.[31] The results of the current research demonstrat-
ed that cannabidiol treatment decreases serum IL-1β lev-
els in LPS challenged rats. This could be attributed to the 
memory improving effect of this compound in the settings 
of inflammation.

IL-10 synthesis is stimulated by different factors, includ-
ing bacterial LPS.[33] MicroRNA-98 inhibits IL-10 produc-
tion and its down-regulation following LPS exposure is im-
portant for adequate IL-10 synthesis.[34] The results from 
the current study showed that systemic LPS administration 
significantly increased IL-10 serum levels. The available 
data about the effect of cannabidiol on IL-10 production 
are controversial. In an experimental model of bronchial 
asthma, cannabidiol treatment decreases serum levels of 
Th2 cytokines, including IL-10.[35] Other studies demon-
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strated that cannabidiol increases colonic IL-10 production 
in a murine model of experimental colitis[36] and serum 
level of this cytokine in mice with LPS-induced inflam-
mation.[37] IL-10 reduces the increased permeability of the 
BBB in settings of inflammation.[18] Therefore, the access 
of peripherally produced pro-inflammatory cytokines to 
the brain may be reduced. In our study cannabidiol treat-
ed rats had higher IL-10 serum levels when compared with 
non-treated control but lower in comparison to the LPS 
challenged control group. It is difficult to determine wheth-
er the increase in serum IL-10 levels is due to cannabidiol 
treatment or whether it is LPS-induced. The decrease in IL-
10 concentrations upon CBD treatment might be related 
to the lower intensity of inflammatory response due to the 
inhibition of IL-1β production.

CONCLUSIONS

CBD improved spatial working and recognition memory in 
rats with LPS-induced inflammation. This effect is probably 
hippocampal-dependent, although other brain structures 
such as the medial frontal cortex may also be involved. The 
immunomodulatory effect of CBD treatment in the set-
tings of LPS-induced inflammation was demonstrated by 
suppressing the IL-1β production and that could attribute 
to the observed memory improving effect.
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Резюме
Цель: Улучшение памяти и противовоспалительные свойства каннабидиола (CBD) были исследованы на экспериментальной 
модели воспаления, вызванного липополисахаридами (LPS).

Материалы и методы: Крысы-самцы линии Wistar были случайным образом разделены на 4 группы: контрольная, кон-
трольная LPS, LPS + CBD 5 mg/kg массы тела и LPS + CBD 10 mg/kg массы тела. Животных обрабатывали CBD за 14 дней до 
введения LPS и в течение всего эксперимента. Для оценки функций памяти использовались пошаговое задание на пассивное 
избегание, Y-лабиринт и тест на распознавание новых объектов (NORT). Регистрировали следующие параметры: латентное 
время, процент спонтанных изменений (SA%) и индекс распознавания (RI). Уровни IL-10, IL-6, TNF-α и IL-1β в сыворотке 
измерялись для оценки иммуномодулирующих свойств CBD.

Результаты: LPS привел к значительному уменьшению записываемых параметров во всех задачах на запоминание. Это про-
демонстрировал ухудшающий память эффект воспаления, вызванного LPS. В тестах Y-лабиринт и NORT обе дозы CBD увели-
чивали SA% и RI соответственно. Была обнаружена значительная разница по сравнению с контрольной группой LPS. Крысы 
из групп, получавших CBD, показали увеличенную задержку при выполнении пошаговой задачи пассивного избегания. В 
тесте на кратковременную память обе дозы CBD достоверно увеличивали этот параметр по сравнению с обеими контроль-
ными группами (р<0.05 и р<0.001 соответственно), тогда как в тесте на долговременную память статистическая значимость 
достигалась только по сравнению с контрольной группой LPS (р<0.01). Лечение CBD не смогло снизить уровни TNF-α и IL-6 
в сыворотке. Более низкая изученная доза значительно снижала концентрации IL-10 и IL-1β по сравнению с контрольной 
группой LPS (p<0.01 и p<0.05 соответственно).

Заключение: CBD улучшил пространственную работу и память распознавания у крыс с воспалением, вызванным LPS. Пода-
вление продукции IL-1β можно объяснить наблюдаемым эффектом.
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