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1. INTRODUCTION 

A learning society is one that places learning at the heart 
of its objectives of social cohesion and the fulfillment of 
citizens.

[1]
 Learning thus appears as an important factor 

of development to be considered and promoted in 

societies, more precisely in developing countries such as 
Cameroon. Cameroon is a booming country in all 
activity sectors; indeed, it contains a huge intrinsic 
potential that for its emergence requires qualified 
personnel, creative and able to innovate.

[2]
 The 

development and expansion of business sectors such as 

transport, telecommunications, logistics, hydrocarbon 
exploitation, mining and many others require skilled 
Cameroonians. For this, it becomes crucial to focus on 
their training from their early childhood, especially since 
physical and mental health is a prerequisite to achieve 
this goal. This is all the more true since it has been 

observed that unhealthy behaviors have often been the 

cause of many school failures and low professional 
returns. In recent years in Cameroon, behaviors harmful 
to education and employment such as smoking and 
alcoholism have become widespread. According to some 
studies, Cameroon is ranked as the 12th country 

worldwide, the second in West and Central Africa 
consuming pure alcohol with around 5.64 L of 
alcohol/year/inhabitant over the age of 15 years old. 
There is also an increase in the consumption of home-
made drinking spirits, such as «Odontol» which is very 
popular in the Central, Southern and Eastern regions of 

Cameroon.
[3]

 Indeed, «Odontol» is a popular beverage 
with people because of its low cost, its high availability 
and its "liberating" and "enjoyable" effects. According to 
some apart from ethanol, the homemade «Odontol» also 
contains a methanol derivative, extremely toxic product 
resulting in methyl intoxication, because it is impossible 

to control the ingredients used, nor the conditions of 
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ABSTRACT 
The last decade in Cameroon has been the seat of increased consumption of artisanal drinks including «Odontol». 
Appreciated by youngest and adults, this beverage has induced numerous deaths attributed to its poor 

manufacturing. Being in a context of emergency by 2035, this beverage of unknown composition and effects on 
human health still little explored. We have undertaken the study of possible addictive effects of «Odontol» as well 
as its effects on various essential functions for memory. Experimental analysis of behaviors associated with 
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object recognition and Y maze tests were performed. Results showed that the time spent in the «Odontol» 
associated compartment significantly decreases between the pre-conditioning and test (28.57%) in the conditioned 

place preference test, as well the time spent in the «Odontol» associated compartment compared to NaCl 
compartment during the test. In the object recognition test, animals of the test group spent less time exploring the 
new object than the control animals with a 57 times higher discrimination index when compared to test group 
animals. In the Y maze, test mice significantly spent less time (15.78%) in the new arm compared to control animal 
which spent 48.27% of time exploring the new arm. These results bring the light of possible aversion induced by 
«Odontol» and a severe attack of mnesic function in short and long term memories. 
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fermentation. This means that, unfortunately, this 
consumption is not without consequences. There are 
physiological disorders ranging from irritation of the 
throat to death. The national radio reported that 22 

people were hospitalized after consuming this popular 
local drink; as a result, the authorities of the regions 
concerned have announced the prohibition of the 
production and the trade of this product which 
unfortunately continues to be sold in the informal 
circuits. This consumption, which has become recurrent 

among adolescents and young people, reveals a fairly 
linear correlation between alcohol consumption and 
learning failures in school and professional settings.

[3]
 

On the strength of this observation, we are entitled to ask 
ourselves if this increase in «Odontol» consumption is 
due to its low cost or to its probable addictive effects, 

and what would be the effects of its repeated 
consumption on the consumers’ memory? The general 
objective of this work was the determination of the 
addictive and amnesic effects of chronic intake of 
«Odontol» in humans through modeling in mice, and 
more specifically, we have: 

• Assessed the aversive effects of «Odontol» 
consumption through the conditioned place preference 
test (CPPT); 
• Measured sensory memory and working memory 
disorders induced by the long-term "Odontol" 
consumption in the object recognition test (ORT); 

• Measured the declarative memory disorders induced by 
«Odontol» taken repeatedly in the Y labyrinth test. 
 
2. MATERIALS AND METHODS 
2.1. Preparation of the alcohol ic drinking «Odontol» 

The alcoholic drinking used here was produced by 

artisanal distillation and rectification processes based on 
palm wine, sugar and stem bark of Garcinia Lucida. The 
mixing and distillation processes are only known by 
artisanal manufacturers. 
 
2.2. Animals 

The present experimental study was conducted at the 
Laboratory of Animal Physiology of the Higher 
Teacher’s Training College of the University of Yaoundé 
I (ENS-UY1). A minimum of mice was recruited while 
respecting ethical principles and guidelines for care and 
use of Laboratory Mammals in accordance with National 

Ethic Committee (FWA-IRB00001954). Subjects 
included, young adult’s mice of both sexes, aged of 2 
months old, presenting no appearing pathological signs, 
with a good mobility. Mice were breed under the same 
environmental conditions at the animal room of ENS-
UY1, where they were exposed to 12 hours light/dark 

cycle, at room temperature and humidity, and freely 
moved to get food and tap water. 
 
2.3. Experimental protocol  

2.3.1. Conditioned place preference test 

Originally described by Beach in 1957, the CPPT is now 

broadly spread in many laboratories and researchers have 
made significant contributions, as well as a variety of 

different apparatus have been developed. This popular 
test characterizes the rewarding effect of drugs, because 
it represents a fair measure of the hedonic memory that 
comes with administration of the substance.

[4]
 The 

paradigm used to perform the experiments was the three-
chambers design, comprised two large compartments (28 
× 28 × 28 cm) wood made, connected by a small central 
compartment made of glass. In the CPPT, each large 
compartment is associated with the administration of a 
specific substance. The floor and walls of the «Odontol» 

associated compartment was covered with a white paper 
to allow a visual and textual differentiation with the 
compartment associated to Nacl 0.9%. 8 mice were 
selected (4 males and 4 females) and submitted to the 
procedure comprising three main steps. 
 

Step 1: Habituation to the paradigm. On day 1, the two 
communicating doors of the central compartment were 
opened so the animal could freely have access to the 
whole apparatus. The animals have not been subjected to 
any treatment, and individually each mouse was placed 
in the intermediary compartment, allow visiting the 

paradigm for 3 trials, in the cut off time of 15 minutes 
per trial. The time spent in each compartment was noted 
and was considered as the mean time spent in each 
compartment over the three trials. The time spent in 
«Odontol»’s associated compartment has been used to 
set the initial preference level.

[5]
  

 
Step 2: Conditioning. From day 2 to day 9, each animal 
orally received alternately intragastric administration of 
2.5cc/kg of NaCl solution or the alcohol «Odontol» 
before being placed for 15 minutes in the compartment 
associated with the administered substance without 

access to the others compartments. 
 
Step 3 (test): On day 10, the animals were subjected to 
the same process as for the habituation consisting of one 
trial free access to the whole apparatus, then the time 
spent in each compartment was recorded. The time spent 

in the compartment associated with «Odontol» during the 
test was compared to the initial time to characterize the 
attractive or aversive effect of this drinking. 
 
2.3.2. Object recognition test 

Since the observations made by Berlyne in 1950, a new 

behavioral test was developed in the late 1980 s. 
Originally developed for use in rats,

[6]
 and now spread to 

others rodents including mice,
[7]

 the so call object 
recognition test is based upon the natural tendency of 
rodents to explore unknown object, then animal is placed 
in an enclosure that has already been explored, and dwell 

on the new objects present in it.
[8]

 The apparatus used 
was a wooden box of (28 × 28 × 28 cm). The top of the 
apparatus was opened so that the experimenter can easily 
observe the bottom and record different parameters.  The 
bottom representing the floor was covered by a piece of 
wood of 5 cm thick; according to the stage of interest, 

different types of objects were inserted on the floor. The 
objects used were of equivalent intrinsic attractiveness 
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(length, color), had sufficient weight so that it was not 
possible to be moved by mice, and the arena was 
spacious enough to allow the animal to freely move 
behind the objects without pushing them. According to 

the preliminary study, under normal conditions, all these 
three objects infallibly evoked equal amounts of 
explorations. Initially the animals were divided in test 
and control groups containing 8 mice (4 males and 4 
females). Animal of the control group were naïve, 
whereas test group animals were subjected to chronic 

exposure to «Odontol»; this consisted of free intake of 
«Odontol» as the only drinking source for 14 consecutive 
days. At day 15, the animals were taken to the laboratory 
for 24 hours habituation without changing their diet. At 
day 16, they were subjected to the ORT which was 
conducted in 3 main steps: habituation, training and the 

test. 
 
Step 1: Habituation. During this step, each animal was 
individually left free to explore the enclosure for a cut 
off time of 360 seconds.  
Step 2: Training. After habituation, the mice were 

individually placed in the arena in the presence of two 
different objects, including a rectangular object and a 
conical object for 360 seconds. The time spent exploring 
each object was recorded in seconds.  
Step 3: Test. The conical or familiar object (FO) being 
left in the enclosure, and the rectangular object replaced 

by the pyramidal or new object (NO). The time spent 
exploring FO or NO determined, in a cut off time of 360 
seconds.  
 
Two different parameters were evaluated: 
FT = time spent on the FO and NT = time spent on the 

NO 
 
Several other parameters were then calculated: 
The exploration index (EI) corresponding to the total 
time spent exploring the objects  
EI = NT + FT 

The recognition index (RI) representing the ratio of time 
spent on the NO, varying between 0 and 100%. 
RI = [NT / (NT + FT)] x 100 
 
The discrimination index (DI) corresponding to the 
proportion of time that the animal has passed in addition 

to exploring the NO; it therefore varies between - 100% 
(if the animal has only explored the FO) and 100% (if it 
only explores the NO).  
DI = [(NT-FT) / (NT + FT)] x 100. 
 
2.3.3. Y Maze test 

The Y test is based upon the natural tendency of rodents 
to explore a new arm of the maze rather than returning to 
one that was previously visited, evaluate the various 
components of the episodic memory.

[9]
 The paradigm of 

Y- shaped was wooden made and comprised 03 arms (50 
× 32 × 16 cm), differentiated in BA (arm through which 

the animal is introduced into the apparatus), FA (familiar 
arm) and NA (new arm). The floor of the apparatus 

covered with a thin layer of chip was initially sprayed 
with 70% ethanol and changed after each trial to avoid 
olfactory traces that could skew the results. 
 

The test was conducted in two main sessions: 
Session 1: Acquisition. Mice where shared in two group, 
control group containing 8 naïve mice that didn’t took 
any treatment; and a test group made of 8 mice subjected 
to «Odontol» for 14 consecutive days as the only 
drinking intake. Then, mice were individually introduced 

in the apparatus and allow exploring for a cut off time of 
300 seconds. During this session, the NA was ceiled by a 
gate so that the animal only has access to the BA and FA. 
 
Session 2: Recall. After a retention period of 1 hour 
(recall session), the animals individually were again 

allowed to explore the maze with the three arms being 
this time available. Here the time spent in each arm (BA, 
FA or NA) in seconds was noted. 
 
2.4. Data processing and statistical analysis 

Data of the various tests were recorded using a stopwatch 

and expressed as mean ± SD. The statistical analysis of 
the data was carried out using one-way ANOVA 
followed by Fischer's post-hoc, using the software 
Statistica 6.0. Differences in significance were realized at 
the threshold of 0.05. 
 

3. RESULTS 
3.1. Evaluation of the effect of «Odontol» in the 

conditioned place preference test  

3.1.1. Time spent in the compartment associated 
with «Odontol» as a function of the 

experimentation phase 

Figure 1 shows the time spent by each animal in the 
compartment associated with «Odontol» intake during 
pre-conditioning and test. From the data obtained, 06 
animals out of the 08 tested during the test phase spent 
less time in the compartment associated with «Odontol» 
intake, that is to say 75% of aversion induced in the total 

population by the «Odontol» consumption. 
 

 
Figure 1: Variation of time spent in the compartment 
associated with «Odontol» according to the different 

experimental phases. Each point represents the time 

(in seconds) spent by each animal in the compartment 
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associated with «Odontol» intake during the two 

experimental phases, n=8, Precond: preconditioning; 

M: Male; F: Female. 

 

3.1.2. Time spent in each compartment according 

to the experimentation phase 

Figure 2 represents the average time spent by the animals 
in the different compartments as a function of the 
experimental period. In control group mice, the level of 
attraction of the two compartments was almost identical 

during the two experimental phases (pre-conditioning 
and test). During the test, the animals spent significantly 
more time in the compartment associated with Nacl 
solution compared to the compartment associated with 
«Odontol». The time spent in the compartment 
associated with «Odontol» significantly decreased 

(p<0.001) for about 28.57% between pre-conditioning 
and the test. 
 

 
Figure 2: Time spent in each compartment according 

to the experimentation phase during the test of the 

conditioned period. Each point represents the average 

time (in seconds) spent in each compartment during 

the two experimental periods ± SD, n=8 *** P˂0.001 

significant difference compared to the time spent in 
the compartment associated with «Odontol» during 

the test. Precond: pre-conditioning phase. 

 
3.2. Evaluation of the effects of «Odontol» on the 

memory using the new object recognition test 

3.2.1. Exploration time of different objects 

Figure 3 illustrates the effects of repeated intake of 

«Odontol» on the average time spent exploring the FO 
and NO in the various experimental groups. It appears 
from this figure that control group mice spent more time 
exploring the newly introduced object (which they do not 
know) compared to the familiar object which they 
recognized and therefore the interest becomes less.  

 

 
Figure 3: Exploration time of the different objects. 

Each point represents the average time (in seconds) 

for exploring FO or NO in the paradigm ± SD, n=8. 

••• P˂0.001: significant difference compared to the 

time spent exploring the familiar object in the control 

group and *** P˂0.001: significant difference 

compared to the time spent exploring the new object 
in animals exposed to «Odontol». Test: mouse having 

received prolonged exposure to «Odontol»; control: 

naive mice. 

 

3.2.2. Recognition index and discrimination index 

Figure 4 shows the values of the recognition index and 
the discrimination index in each group. From this figure, 

it appears that, unlike the values of the object recognition 
index, the discrimination index significantly decreased (p 
<0.01) by around 100% in the animals of the test group 
compared to the control group mice.  
 

 
Figure 4: Recognition index (R) and discrimination 

index (D) of the objects according to the experimental 

group. Each point represents the recognition or 

discrimination index as a function of the 

experimentation phase. 
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3.3. Evaluation of the effect of «Odontol» on memory 

in the Y maze 

3.3.1. Arms time  

From figure 5 which presents the time spent by each 

group of mice in the different arms of the Y maze, the 
following observations were made: Animals in the 
control group explored the NA more than mice of the test 
group. Indeed, the percentage of NA time is 48.27% for 
the control group while it is only 13.04% for the test 
group. The animals of the test group spent less time 

13.39 s in the NA compared to the other arms they have 
already explored including BA and FA where they spent 
about 100 s. 
 

 
Figure 5: Exploration time of the different arms 

depending on the experimental group. Each point 

represents the average of the time (in seconds) to 

explore each arm of the paradigm ± SD, n=8; * 

P˂0.05, *** P˂0.001: significant difference compared 

to the NA in the control group. Test: mouse having 
received prolonged exposure to «Odontol»; control: 

naive mice. BA: starting arm; FA: familiar arm; NA: 

new arm. 

 

3.3.2. Latency to leave the starting arm 

Introduced into the Y labyrinth by the BA, during their 
exploratory activity, mice of the different groups then 
had to make the transition either to the FA or to the NA. 
This latency to leave the BA for one of the two other 
arms (FA or NA) very low (3.4 ± 0.5 s) in the control 
group increased to a significant (P <0.001) value of 26.2 

± 6.51 s in animals treated with «Odontol» (Figure 6). 
 

 
Figure 6: Latency between the starting arm (BA) and 

one of the others two arms (FA or NA) in each 

experimental group. Each point represents the 

average time in seconds to leave the BA and join 

either the FA or the NA ± SD, n=8. *** P˂0.001: 

significant difference compared to the control group; 

Test: mice having received prolonged exposure to 
«Odontol»; Control: naive mice; BA: starting arm; 

FA: familiar arm; NA: new arm. 

 

3.3.3. Arms entries  

In the Y labyrinth test, the number of entries in the 

different arms is presented in Figure 7. The observation 
of this figure shows the existence of a significant 
decrease (p <0.001) in the number of entries in the NA, 
from an approximately value of 8 for mice of the control 
group to a minimum value of 1 observed in animals 
treated by «Odontol». In fact, animals of the control 
group explored much more the NA to the detriment of 

the FA and BA, while those in the test group almost 
independently visited the different arms (BA, FA and 
NA) (Figure 7). 
 

 
Figure 7: Number of entries in the different arms of 

the Y labyrinth. Each point represents the value of 

the average number of passages in each of the three 

arms of the maze ± SD in the different experimental 

group, n=8 *** P˂0.001 significant difference in 

comparison with the number of new arms entries in 

the control group. BA: starting arm; FA: familiar 

arm; NA: new arm. 
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4. DISCUSSION 

A behavior of living organisms is a visible manifestation 
of the activity of the central nervous system, and 
appetitive or aversive stimuli are typically used to 

motivate an animal to perform a particular behavior. 
Many researchers have so far attested the addictive 
potential of industrial processed alcohols and most of 
them have well controlled ethanol content.

[10]
 Ethanol is 

the psychoactive substance of the alcoholic drinking 
responsible in general for depressant effects on the 

nervous system, while stimulating the reward system.
[11]

 
Usually, the observed effects are proportional to the 
percentage of ethanol consumed in the drinking, the 
frequency of consumption, the state and physiological 
predispositions of the subject.

[10]
 The rudimentary and 

uncontrolled process of «Odontol» manufacturing does 

not easily make possible the evaluation of ethanol and 
others alcohols like methanol percentages in the mixture. 
In the CPPT, the animals treated with «Odontol» showed 
not an attraction but rather a strong aversion induced by 
the consumption of this drinking. According to previous 
studies, an increase time spent in the compartment 

associated with the administration of ethanol indicates a 
preference for this conditioned space, therefore an 
attractive effect of ethanol. It is also important to 
mention that, this test works for all addictive drugs, but 
the results are more marked with opiates and psycho-
stimulants. According to Ericksson, the aversive 

behavior related to «Ondontol» associated compartment 
could be attributed at first glance to its strong and 
unpleasant odor as well as to its taste and irritant effects 
on the palate.

[12]
 Indeed, during the experiment, it could 

be observed that «Odontol» consumption was followed 
by a general condition of animal very characteristic of 

the effects of ethanol on the nervous system. As 
previously described by many researchers, ethanol by its 
physiological action causes a general state of calm, 
drowsiness, relaxation, reduced mobility, slower 
breathing rate and even coma. This sheds light on the 
actual presence of ethanol in the «Odontol» mixture in a 

sufficient percentage to cause depression of the nervous 
system, but also clearly reveals the aversive effect of 
«Odontol», probably due to either its ethanol percentage 
not sufficient to induce attraction, either to the 
palatability and odor of «Odontol» probably due to the 
presence of others alcohols (methanol) at higher 

percentage in the mixture. However, it is not possible to 
clearly speak about the non addictive power of 
«Odontol». Indeed, addiction is essentially characterized 
by a conversion of the reward system with the intake of 
the psychoactive substance as only element rewarding.

[13]
 

Thus, in this test, it is possible that the hedonic reminder 

of «Odontol» consumption prevents the expression of the 
attack on the reward system by the ethanol presents in 
this beverage; since the test used in this work is not a 
decision-making test. The above-mentioned effects of 
«Odontol» are distributed unevenly across the population 
of mice used. It was noted that some mice were not 

affected, other mice affected mostly among the females. 
These results are then consistent with those of many 

studies conducted on alcohol and its vulnerability factors 
including gender and biological or genetic vulnerability 
to alcohol.

[14,15]
 There is a variety of tests to evaluate 

various modalities of memory to characterize the mnesic 

state of a subject. Here we used the Y maze test, to 
measure parameters of the spatial recognition reflecting 
the different components of episodic memory: what, 
where and when. As previously suggested, in this test, 
the behavior associated with a normal memory function 
is a higher exploration of the NA. In fact, the spatio-

temporal data acquired during the training stage after the 
retention period, are stored in the episodic memory. The 
animal thus has the ability to remember already visited 
arms associated with their spatial (where) and temporal 
(when) components and thus to explore more the 
unknown arm.

[16]
 The results provided by this test show 

that mice subjected to «Odontol» consumption spent less 
time exploring the NA compared to other arms, whereas 
control group mice discriminate the NA from the FA, in 
accordance with the previous work.

[17]
 Animals treated 

with «Odontol» showed a variable exploration of 
different compartments of the Y maze, and it appears 

that «Odontol» acted as an amnesic substance and thus 
erased any remembrance of the information acquired 
during the training stage. The chronic intake of 
«Odontol» alters the episodic memory of individuals. 
This test also evaluates the working memory 
characterized by short-term retention of information and 

its immediate use to express appropriate behavior, as 
seen here as further exploration of the least-visited 
arm.

[18]
 The animals whose working memory is fully 

functional explore the least frequently visited arm and 
thus show a high degree of alternation exploring the 
three arms. This is consistent with the results of our 

experiment in which animals of the control group 
showed higher exploration of the different arms 
compared to animals of the test group which achieved 
only few entries into the NA. On the other hand, these 
results reflect the reduction of the general locomotion 
induced by «Odontol» consumption because the total 

distance traveled by mice of the control group is clearly 
greater than those of the test group. About the latency to 
leave the BA, its analysis provides a lot of information 
concerning the working memory in animals. Indeed, the 
higher latency with the test group suggests a higher 
decision-making time in comparison with the control 

group.
[18]

 The working memory allows the recording of 
information whose subsequent use (two hours later) 
requires a mobilization of this information in order to 
make the appropriate decision. The test animals take 
longer, reflecting the slowness of the mental processes 
responsible for the booster including the slow synaptic 

transmission which is one of the effects of ethanol in the 
central nervous system. The results provided by the 
object recognition test give information on the short-term 
memory, purely based on the innate preference of the 
rodent to explore the novel object (NO) rather than the 
familiar one (FO). Animals of the control group showed 

a normal physiological reaction after introduction of the 
new object in the arena. Mice not responding to this 
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change showed a major cognitive deficit affecting short-
term memory. As previously stated by Ennaceur et al., in 
2005, a larger or even exclusive exploration of the NO 
during the test is refers as a normal memory function 

allowing the recall of the information recorded in the 
short term.

[19]
 Indeed, the information acquired during 

the training may have suffered damage during the 
recording or encoding, making the recall impossible or 
slower, and even a defect occurring during the recall 
phase of memory information yet well recorded. The 

discrimination index and the recognition index are 
variables involving in the characterization of sensory 
memorization processes. An object being a set of sensory 
impressions, FO and NO recognition are based on a set 
of sensory elements such as color, shape, texture, 
appreciable dimensions through sense organs.

[20]
 The 

deficit observed in the test animals could therefore be the 
result of a lack of encoding of the sensory information of 
the different objects causing the recognition disorders. 
The object recognition test has been used to investigate 
number of different brain regions underlying recognition 
memory, including insular cortex,

[21]
 perirhineal 

cortex,
[22]

 and ventromedial prefrontal cortex,
[23]

 thus the 
loss of short-term memory highlighted here by the 
decrease of the time spent exploring the NO could result 
from the lesions induced by repeated exposure to 
«Odontol», on at least one component of this neural 
network. 

 

CONCLUSION 

At the end of this study which allowed us to study the 
potential addictive effects of «Odontol» as well as its 
probable memory effects, the main observation that 
emerges is that «Odontol», an alcohol, does not only 

induce aversive character for the consumer due to its 
hedonic properties but also constitutes a destructive 
agent of memory functions. As the experiments carried 
out did not allow us to be certain about the real addictive 
power of this beverage and the memory structures 
targeted by its amnesic action, this study therefore opens 

the door to several questions that may be the subject of 
future studies. 
 
ACKNOWLEDGEMENT: The authors thank Ms. 
Evina for providing them «Ondontol» drinking. 
 

Conflict of interest: NONE. 
 
This research did not receive any specific grant from 
funding agencies in the public, commercial, or not-for-
profit sectors. 
 

Ethical statement: This manuscript is in accordance 
with the Authorship statement of ethical standards for 
manuscripts submitted to Neuroscience. 
 
REFERENCES 

1. Fielding M. Students as radical agents of change. J 

Educ Change, 2001; 2(2): 123-141. 

2. Alternatt C Cameroun : Rapport économique. 
Schweizerische Eidgenossenschaft Confédération 
Suisse. 2017. 
https://www.sge.com/sites/default/files/cserver/publi

cation/free/rapport-economique kamerun-eda-05-
2017.pdf 

3. Mvé Ona UL. La consommation d’alcool en milieu 
scolaire: cas de la ville de Yaoundé. Mémoire 
d’ingénieur d’application de la statistique. Institut 
Sous-régional des Statistiques et d’Économie 

Appliquée (ISSEA), 2006; P99. 
4. Vandaele Y. Mécanismes de prise de decision sous-

tendant le choix de la drogue dans un modele animal 
d’addiction. Neurosciences [q-bio.NC]. Université 
de Bordeaux, 2014. Français. ffNNT: 
2014BORD0257ff. fftel-01204577f 

5. Cunningham C, Gremel C, Groblewski P. Drug-
induced conditioned place preference and aversion 
in mice. NatProtoc, 2006; 1: 1662-1670. 
https://doi.org/10.1038/nprot.2006.279 

6. Dix SL, Aggleton JP. Extending the spontaneous 
preference test of recognition: evidence of object-

location and object-context recognition. Behav Brain 
Res, 1999; 99(2): 191-200 

7. Vogel-Ciernia A, Wood MA. Examining object 
location and object recognition memory in 
mice. Curr Protoc Neurosci, 2014; 69: 8.31.1-
8.31.17. doi:10.1002/0471142301.ns0831s69 

8. Antunes M, Biala G. The novel object recognition 
memory: neurobiology, test procedure, and its 
modifications. Cogn Process, 2012; 13(2): 93-110. 
doi:10.1007/s10339-011-0430-z 

9. Dellu F, Fauchey V, Le Moal M, Simon H. 
Extension of a new two-trial memory task in the rat: 

influence of environmental context on recognition 
processes. Neurobiol Learn Mem, 1997; 67(2):       
112-20. 

10. Schuckit MA. An overview of genetic influences in 
alcoholism. J Subst Abuse Treat, 2009; 36(1): 5-14. 

11. Kelaï S, Renoir T, Chouchana L, Saurini F, Hanoun 

N, Hamon M, Lanfumey L. Chronic voluntary 
ethanol intake hypersensitizes 5-
HT1A autoreceptors in C57BL/6J mice. Journ 
Neurochem, 2008; 107(6): 1660-1670. 

12. Eriksson P. The Aversive Effect of Acetaldehyde on 
Alcohol Drinking Behavior in the Rat. Alcohol Clin 

Exp Res, 1980; 4(1): 107-111. 
13. Scuvée-Moreau J. Neurobiologie de l'addiction. Rev 

Méd Liège, 2013; 68(5,6): 211-217.  
14. Mayfield RD, Harris RA, Schuckit MA. Genetic 

factors influencing alcohol dependence. Br J 
Pharmacol, 2008; 154(2): 275-287. 

15. Chansky TE, Kendall PC. Social expectancies and 
self-perceptions in anxietydisordered children. J. 
Anxiety Disord, 1997; 11: 347-363. 

16. Prieur EA, Jadavji NM. Assessing Spatial Working 
Memory Using the Spontaneous Alternation Y-maze 
Test in Aged Male Mice. Bio-protocol, 2019; 9(3): 

e3162. DOI: 10.21769/BioProtoc.3162. 

file:///C:/santosh/Alternatt%20C%20Cameroun :%20Rapport%20économique.%20Schweizerische%20Eidgenossenschaft%20Confédération%20Suisse.%202017.%20https:/www.sge.com/sites/default/files/cserver/publication/free/rapport-economique%20kamerun-eda-05-2017.pdf
file:///C:/santosh/Alternatt%20C%20Cameroun :%20Rapport%20économique.%20Schweizerische%20Eidgenossenschaft%20Confédération%20Suisse.%202017.%20https:/www.sge.com/sites/default/files/cserver/publication/free/rapport-economique%20kamerun-eda-05-2017.pdf
file:///C:/santosh/Alternatt%20C%20Cameroun :%20Rapport%20économique.%20Schweizerische%20Eidgenossenschaft%20Confédération%20Suisse.%202017.%20https:/www.sge.com/sites/default/files/cserver/publication/free/rapport-economique%20kamerun-eda-05-2017.pdf
file:///C:/santosh/Alternatt%20C%20Cameroun :%20Rapport%20économique.%20Schweizerische%20Eidgenossenschaft%20Confédération%20Suisse.%202017.%20https:/www.sge.com/sites/default/files/cserver/publication/free/rapport-economique%20kamerun-eda-05-2017.pdf
file:///C:/santosh/Alternatt%20C%20Cameroun :%20Rapport%20économique.%20Schweizerische%20Eidgenossenschaft%20Confédération%20Suisse.%202017.%20https:/www.sge.com/sites/default/files/cserver/publication/free/rapport-economique%20kamerun-eda-05-2017.pdf
file:///C:/santosh/Alternatt%20C%20Cameroun :%20Rapport%20économique.%20Schweizerische%20Eidgenossenschaft%20Confédération%20Suisse.%202017.%20https:/www.sge.com/sites/default/files/cserver/publication/free/rapport-economique%20kamerun-eda-05-2017.pdf
https://doi.org/10.1038/nprot.2006.279
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Kela%C3%AF%2C+Sabah
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Renoir%2C+Thibault
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Chouchana%2C+Laurent
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Chouchana%2C+Laurent
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Hanoun%2C+Na%C3%AFma
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Hanoun%2C+Na%C3%AFma
https://onlinelibrary.wiley.com/toc/14714159/2008/107/6
https://onlinelibrary.wiley.com/toc/15300277/1980/4/1
https://onlinelibrary.wiley.com/toc/15300277/1980/4/1
https://onlinelibrary.wiley.com/toc/15300277/1980/4/1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mayfield%20RD%5BAuthor%5D&cauthor=true&cauthor_uid=18362899
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harris%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=18362899
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2442454/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2442454/
https://doi.org/10.21769/BioProtoc.3162


www.ejpmr.com 

Ayissi et al.                                                                      European Journal of Pharmaceutical and Medical Research 

17 

17. Da Silva Costa-Azea V, Dauphina F, Boulouard M. 
Serotonin 5-HT6 receptor blockade reverses the age-
related deficits of recognition memory and working 
memory in mice. Behav Brain Res, 2011; 22(1): 

134-140. 
18. Kraeuter AK, Guest PC, Sarnyai Z. The Y-Maze for 

Assessment of Spatial Working and Reference 
Memory in Mice. Methods Mol Biol, 2019; 1916: 
105-111.  

19. Ennaceur A, Michalikova S, Bradford A, Ahmed S. 

Detailed analysis of the behavior of Lister and 
Wistar rats in anxiety, object recognition and object 
location tasks. Behav Brain Res, 2005; 159(2):    
247-66.  

20. Akkerman S, Blokland A, Reneerkens O, van 
Goethem NP, Bollen E, Gijselaers HJ, Lieben 

CK, Steinbusch HW, Prickaerts J. Object 
recognition testing: methodological considerations 
on exploration and discrimination measures. Behav 
Brain Res, 2012; 232(2): 335-47. 

21. Bermúdez-Rattoni F, Okuda S, Roozendaal B, 
Mcgaugh JL. Insular cortex is involved in 

consolidation of object recognition memory. Learn 
Mem, 2005; 12(5): 447-9. 

22. Balderas I, Rodriguez-Ortiz CJ, Salgado-Tonda P, 
Chavez-Hurtado J, McGaugh JL, Bermudez-Rattoni 
F. The consolidation of object and context 
recognition memory involve different regions of the 

temporal lobe. Learn Mem, 2008; 15: 618-624. 
23. Akirav I, Maroun M. Ventromedial Prefrontal 

Cortex Is Obligatory for Consolidation and 
Reconsolidation of Object Recognition Memory. 
Cereb Cortex, 2006; 16(12): 1759-65. 

https://www.sciencedirect.com/science/journal/01664328
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kraeuter%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=30535688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guest%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=30535688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sarnyai%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=30535688
https://www.ncbi.nlm.nih.gov/pubmed/30535688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ennaceur%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15817188
https://www.ncbi.nlm.nih.gov/pubmed/?term=Michalikova%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15817188
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bradford%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15817188
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmed%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15817188
https://www.ncbi.nlm.nih.gov/pubmed/15817188
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akkerman%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22490364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blokland%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22490364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reneerkens%20O%5BAuthor%5D&cauthor=true&cauthor_uid=22490364
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Goethem%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=22490364
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Goethem%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=22490364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bollen%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22490364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gijselaers%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=22490364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lieben%20CK%5BAuthor%5D&cauthor=true&cauthor_uid=22490364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lieben%20CK%5BAuthor%5D&cauthor=true&cauthor_uid=22490364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Steinbusch%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=22490364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prickaerts%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22490364
https://www.ncbi.nlm.nih.gov/pubmed/22490364
https://www.ncbi.nlm.nih.gov/pubmed/22490364
https://www.researchgate.net/profile/Federico_Bermudez-Rattoni?_sg%5B0%5D=vLuzujvXIB8tarHLwASVGe1SbkFg3_pMiC7jXFlIFkF36WxIwSiVLNMIOmEOvttiIoE-afM.8LQlONEzoGHLflZqvfqSpeycdO7NrhiKty0rhNKXf23ta4WtABadilSDOQg-HpppfYUV-fwjGQRQXWsAOpDpTQ&_sg%5B1%5D=Wx7BgoFziwkS3ghEb071jU9PLYya1GlmNnuHtPHTrAEeVtjLERXCsUJJICO30sI8cRR91ss.Eslb7RtRpsod_wU-qOXiOxNi4VMr8mW2IpEtbW6Gvb_ZV1OSYUpUMgTvjTBvQ9Op9M0GK4cBZGAt6M6SQ1g_ww
https://www.researchgate.net/scientific-contributions/2122544268_Shoki_Okuda?_sg%5B0%5D=vLuzujvXIB8tarHLwASVGe1SbkFg3_pMiC7jXFlIFkF36WxIwSiVLNMIOmEOvttiIoE-afM.8LQlONEzoGHLflZqvfqSpeycdO7NrhiKty0rhNKXf23ta4WtABadilSDOQg-HpppfYUV-fwjGQRQXWsAOpDpTQ&_sg%5B1%5D=Wx7BgoFziwkS3ghEb071jU9PLYya1GlmNnuHtPHTrAEeVtjLERXCsUJJICO30sI8cRR91ss.Eslb7RtRpsod_wU-qOXiOxNi4VMr8mW2IpEtbW6Gvb_ZV1OSYUpUMgTvjTBvQ9Op9M0GK4cBZGAt6M6SQ1g_ww
https://www.researchgate.net/profile/Benno_Roozendaal?_sg%5B0%5D=vLuzujvXIB8tarHLwASVGe1SbkFg3_pMiC7jXFlIFkF36WxIwSiVLNMIOmEOvttiIoE-afM.8LQlONEzoGHLflZqvfqSpeycdO7NrhiKty0rhNKXf23ta4WtABadilSDOQg-HpppfYUV-fwjGQRQXWsAOpDpTQ&_sg%5B1%5D=Wx7BgoFziwkS3ghEb071jU9PLYya1GlmNnuHtPHTrAEeVtjLERXCsUJJICO30sI8cRR91ss.Eslb7RtRpsod_wU-qOXiOxNi4VMr8mW2IpEtbW6Gvb_ZV1OSYUpUMgTvjTBvQ9Op9M0GK4cBZGAt6M6SQ1g_ww
https://www.researchgate.net/profile/Benno_Roozendaal?_sg%5B0%5D=vLuzujvXIB8tarHLwASVGe1SbkFg3_pMiC7jXFlIFkF36WxIwSiVLNMIOmEOvttiIoE-afM.8LQlONEzoGHLflZqvfqSpeycdO7NrhiKty0rhNKXf23ta4WtABadilSDOQg-HpppfYUV-fwjGQRQXWsAOpDpTQ&_sg%5B1%5D=Wx7BgoFziwkS3ghEb071jU9PLYya1GlmNnuHtPHTrAEeVtjLERXCsUJJICO30sI8cRR91ss.Eslb7RtRpsod_wU-qOXiOxNi4VMr8mW2IpEtbW6Gvb_ZV1OSYUpUMgTvjTBvQ9Op9M0GK4cBZGAt6M6SQ1g_ww
https://www.researchgate.net/profile/James_Mcgaugh?_sg%5B0%5D=vLuzujvXIB8tarHLwASVGe1SbkFg3_pMiC7jXFlIFkF36WxIwSiVLNMIOmEOvttiIoE-afM.8LQlONEzoGHLflZqvfqSpeycdO7NrhiKty0rhNKXf23ta4WtABadilSDOQg-HpppfYUV-fwjGQRQXWsAOpDpTQ&_sg%5B1%5D=Wx7BgoFziwkS3ghEb071jU9PLYya1GlmNnuHtPHTrAEeVtjLERXCsUJJICO30sI8cRR91ss.Eslb7RtRpsod_wU-qOXiOxNi4VMr8mW2IpEtbW6Gvb_ZV1OSYUpUMgTvjTBvQ9Op9M0GK4cBZGAt6M6SQ1g_ww
https://www.researchgate.net/profile/Irit_Akirav?_sg%5B0%5D=2l_VktZyYgAysyDiTtk3R54IEuE5AKnCgQYt6v612YrEgZG-9tCaDB8zHt4xt5j4Vabdk24.fx3WrcryhUDPkXzbprZlZdpGR78yT-T10ySqDGBKus9sWpS2Yk0TL2VQRCtgQPMVvSgr7QQxyNBS7-85UQJZkw&_sg%5B1%5D=7p0swVA-76IwJvvXhgJmdWZXNoOPL1ZKu4uuxaKdchHjsY9YgmtZ9HDdUQW1QshK5jhGAX8.wDqnzU_KY-m1VtFwh2nA-XJ73LbuScexbFhD4PNtgZDj8h5HZSNJMXacISyuCoxUVXG4l5GOskx-sQEt8WEpFA
https://www.researchgate.net/scientific-contributions/48237513_Mouna_Maroun?_sg%5B0%5D=2l_VktZyYgAysyDiTtk3R54IEuE5AKnCgQYt6v612YrEgZG-9tCaDB8zHt4xt5j4Vabdk24.fx3WrcryhUDPkXzbprZlZdpGR78yT-T10ySqDGBKus9sWpS2Yk0TL2VQRCtgQPMVvSgr7QQxyNBS7-85UQJZkw&_sg%5B1%5D=7p0swVA-76IwJvvXhgJmdWZXNoOPL1ZKu4uuxaKdchHjsY9YgmtZ9HDdUQW1QshK5jhGAX8.wDqnzU_KY-m1VtFwh2nA-XJ73LbuScexbFhD4PNtgZDj8h5HZSNJMXacISyuCoxUVXG4l5GOskx-sQEt8WEpFA

