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Research Article Arastirma Makalesi

Memory and Learning in WAG/Rij and Sprague Dawley Rats:
Investigating the Effect of “Racial Experience,” Especially on
Predisposition to Epilepsy

WAG/RIij ve Sprague Dawley Sicanlarinda Hafiza ve Ogrenme: “Irksal
Deneyimin” Ozellikle Epilepsi Yatkinhiginin Uzerindeki Etkisinin Arastirilmasi

ABSTRACT

This research sought to investigate how genetic variations influence learning, short-term memory,
and long-term memory in rats. In particular, it compared WAG/Rjj (WR) rats, which are naturally
prone to epilepsy, with Sprague-Dawley (SD) rats. A total of 24 male rats, consistingof 12 SDand 12
WRrats,were evaluated usingan eight-arm radial maze to examine spatial memory and the retention
of learning over time. No significant differences were observed in working memory error (WME) at
48,72,96,120,and 144 hours (p>.05), and similar results were found for reference memory error
(RME). However, WR rats made significantly more RME than SD rats at 48 hours (p=.0111, 95% Cl: -
1.606t0-0.2178).SDrats also completed the maze significantly faster at 96 hours (p=.0094) and 120
hours (p=.0383) than WR rats. Additionally, on the 4th day of the acquisition trial, WR rats made
significantly more total error than SD rats (p=.0045). This research offers fresh perspectives on the
variations in learning and memory across different rat strains within various behavioral models.
Although SD rats gave better results in short-term memory and faster results in the process of
completing the task compared to WR rats, further research is recommended in different behavioral
patterns.

Keywords: Racial experience, Reference memory, Spatial learning, Working memory.

0z

Bu arastirmada genetik varyasyonlarin sicanlarda 6grenmeyi, kisa streli hafizayi ve uzun sureli
hafizayi nasil etkilediginin arastirimasi amaclandi. Ozellikle, dogal olarak epilepsiye yatkin olan
WAG/Rij (WR) sicanlarini Sprague-Dawley (SD) sicanlariyla karsilastirmistir. 12 SD ve 12 WR
sicanindanolusantoplam 24 erkeksican, uzaysalhafizayi ve zamanicinde 6grenmenin tutulmasini
incelemek icin sekiz kollu bir radyal labirentkullanilarak degerlendirilmistir. 48,72,96, 120 ve 144.
saatlerde calisma bellegi hatalarinda (WME) anlamli bir fark gozlenmemistir (p>,05) ve referans
bellek hatalari (RME) icin benzer sonuglar bulunmustur. Bununla birlikte, WR sicanlari 48. saatte
SD sicanlarina gére anlamli derecede daha fazla RME yapmistir (p=,0111, %95 GA: -1,606 ila -
0,2178). SD sicanlari ayrica labirenti 96 saatte (p= ,0094) ve 120 saatte (p= ,0383) WR
sicanlarindandnemlidlcide daha hizlitamamladi. Ek olarak, edinimdenemesinin4. gliniinde, WR
sicanlari SD sigcanlarindan 6nemli 6l¢tide daha fazla toplam hata yapti (p=.0045). Bu arastirma,
cesitli davranis modelleri icindeki farkli sican tirleri arasinda 6grenme ve bellekteki farkliliklar
hakkindayenibakisagilarisunmaktadir. SD sicanlari kisa streli bellekte daha iyi sonuglar ve gorevi
tamamlama sirecinde WR sicanlarina kiyasla daha hizli sonuglar vermis olsada, farkl davranis
kaliplarinda daha fazla arastirma yapilmasi dnerilmektedir.

Anahtar kelimeler: Calisma bellegi, Irksal deneyim, Mekansal 6grenme, Referans bellegi.
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Introduction

Rats are the most commonly used animal group in
scientific research, particularly in biotechnology and
health-related studies. Rats, which vary in size and tail
length, are widely used in various fields, including basic
medicine, pharmacology, food science, and behavioral
research (Gou et al. 2024). Many of the inbred rat strains
used today can be traced back to the Wistar Albino
lineage. Among these, the Sprague Dawley (SD) rat is the
most frequently employed species in pharmaceutical
research, particularly inthe United States and Japan (Caine
et al. 2023). In comparison to laboratory mice, fewer rat
species are commonly used in biomedical studies. Another
widely utilized strain is the well-established Wistar Albino
rat. Additionally, the Wistar Albino Glaxo from Rijswijk
(WAG/RIj) rat, originally developed as an epilepsy model,
has since been employed in the study of various related
conditions. This inbred strain, known as WAG/Rij (WR), is
specifically associated with genetic absence epilepsy, a
non-convulsive form of the disorder (Sitnikova, 2024).
Various breeds of laboratory animals are commonly used
in behavioral studies; however, it is essential to consider
that inherent traits may vary due to genetic differences
between strains (Bardos et al., 2024).

Behavior is closely linked to brain function, and variations
in cognitive abilities among different strains can affect
experimental  outcomes, potentially leading to
inconsistencies across research groups (Sarmiento et al.
2024). Therefore, it is essential to conduct behavioral
phenotyping on laboratory animals from various strains to
ensure that results are reliable and comparable (Kovarova
et al. 2025). In studies of learning and behavior, related
and wild-type strains of albino rats are commonly
produced and utilized in neurobiological and physiological
research, particularly concerning the nervous system and
learning processes. This research often translates to
understanding mechanisms underlying human behavior,
especially memory and learning. Given that rats and mice
are similar in their natural behavior and typically inhabit
underground burrows resembling complex mazes, they
are particularly favored in studies focused on spatial
learning and memory. Researchers often assess these
learning behaviors using various maze types, such as the
radial arm maze, which can be adapted through different
behavioral tasks and arm configurations (Peleh et al. 2019;
Wijnen et al. 2024).

Spatial working memory refers to the temporary retention
of a limited amount of spatial information, allowing for
immediate access and use in various cognitive processes.
Spatial reference memory refers to spatial information
that is consistently utilized and typically acquired through
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repeated training. Over time, this information becomes
consolidated, making it more resistant to interference
(McQuail et al. 2021). The interplay of environmental
influences, genetic factors and biochemical variations in
neural connections contributes to the observed
differences in learning and memory capabilities among
individuals and across species in both humans and animals
(Gokegek-Sarac et al. 2012; Lee & Jung 2014).

Behavioral differences have been widely studied in
experimental animals. Research indicates notable
variations in cognitive task performance among different
breeds. For instance, Jaramillo and Zador reported that
comparing Long Evans (LE) rats and C57BI/6J mice on the
flexible sound-categorization task, the rat species learned
the task faster than mice (Jaramillo & Zador, 2014). In
another study, Blankenship et al. compared morris water
task performance in rats and prairie voles. Rats
demonstrated superior performance compared to prairie
voles in critical aspects of the task, such as the time taken
to locate the platform, the efficiency of their swim paths,
and the level of directional accuracy. These differences
could stem from variations in spatial cognition, stress
response, physiology, or motivation among the species
(Blankenship et al. 2019). The radial arm maze (RMA) has
been widely utilized to investigate spatial cognition,
memory, and learning in rodents (Kohler et al. 2022).
Research comparing potential breed-related differences in
rats, especially using the radial arm maze (RAM), is
relatively limited. The RAM is beneficial for simultaneously
evaluating working or reference memory. For example,
GOkgek-Sarag et al. conducted a study that examined the
performance of various rat breeds in the RAM. Their
findings indicated that Wistar/Sprague-Dawley (W/SD)
rats made fewer reference memory error and acquired
tasks more quickly than both outbred LE and Wistar rats.
Moreover, Wistar rats exhibited fewer mistakes in working
memory tasks than other strains (Gokgek-Sara¢ et al.
2015). The WR rats are an inbred genetic epilepsy model
for animal studies showing absence-like epilepsy. The
established impact of epilepsy on learning and memory
(De Deurwaerdére et al. 2022; Casillas-Espinosa et al.
2024), along with the limited cognitive assessments of
animal models for absence epilepsy, inspired our study.
We assessed the learning and memory capabilities of WR
rats against age-matched Sprague-Dawley control rats
using a thoroughly validated RAM. To date, no studies
have directly compared spatial and working memory
between WR rats and SD rats.

This study aimed to examine variations in working and
reference spatial memory at both the individual and breed
levels between two widely used laboratory rat strains such
as WR and SD rats, by utilizing various performance
metrics in the RAM.
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Methods

This study involved a total of 24 male rats divided 12 male
SD and 12 male WR rats, each 15 months old and weighing
between 350-400 grams, with a maximum age difference
of 10 days between individuals. All procedures adhered to
the guidelines established by the U.S. National Institutes
of Health as outlined in the Guide for the Care and Use of
Laboratory Animals (OECD 423). Two male rats were
housed in standard cages using sawdust under a 12-h
light/dark cycle. Water and ad libitum were provided.
Their diet consisted of pellet food formulated to meet
their physiological needs. Prior to the initiation of the
experimental procedures, an official application was
submitted to the Uskiidar University Animal Experiments
Ethics Committee, and approval was obtained (Approval
Date: 21.12.2023, Approval Number: 2023-09).

Eight-Arm Radial Maze

This approach is commonly employed in behavioral
studies to assess spatial memory. It features eight
horizontal arms, each measuring 57x11 cm, that extend
evenly from a central platform elevated 80 cm off the
ground. Each arm is equipped with an automatic door that
stands 20 cm tall at its entrance. The entire structure,
including the platform and doors, is constructed from
opaque gray Plexiglas. The maze features eight distinct
visual cues, with four near the central platform and four
on the walls of the arms. These cues vary in shape (square,
rectangle, circle, and triangle) and color (yellow, green,
purple, and red). The setup is illuminated from above,
ensuring visibility. At the end of each arm, food rewards
consisting of beet sugar-coated cornflakes are placed. The
test comprises three main stages: (1) a three-day
habituation phase, where subjects undergo a 15-minute
exploration period to become familiar with the maze, (2)
an acquisition phase lasting eight days, during which two
consecutive five-minute trials are conducted daily, and (3)
an experimental phase that includes a single five-minute
trial performed at intervals of 48, 72, 96, 120, and 144
hours following the last session. During all phases except
for the initial exploration, food rewards are placed in only
four of the arms. At the beginning of each trial, the rats are
briefly restrained for 30 seconds before being placed on
the central platform, where they can move freely until all
the food is retrieved. The trial lasts for five minutes. A rat's
visit to an arm is recorded when all four paws enter it. If
the rat goes into an arm that was previously inaccessible,
it is classified as a reference memory error (RME).
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Conversely, if the rat re-enters an arm that it has already
visited, this is considered a working memory error (WME).
Performance is assessed by measuring the time taken to
locate the four accessible arms and by tallying the total
occurrences of working, reference, and overall memory
error during the trials (Kohler et al. 2014).

Statistical Analysis

Data analysis was conducted using GraphPad Prism 10.0
(GraphPad Software, San Diego, CA). Normality of the
distribution was conducted by descriptive analysis. To
examine time-dependent differences between groups,
mixed-effects ANOVA was used followed by LSD post hoc
test. Statistical significance was defined as p< .05. The
results are presented as mean £ SEM.

Results
Performance Data Across Groups

The study examined performance indicators including
total error and total completion time. Additionally, WME
and RME were evaluated between WR and SD rat strains
and the different time frames were compared. All results
given in Table 1.

. ViR
. SD

34205

Reference memory errors / count

48 72 96 120 144
Hours

Figure 1. The results of eight arm radial maze which
illustrate the reference memory error. Data are presented
as mean = S.E.M., and a mixed-effects ANOVA was
conducted, followed by post hoc LSD tests. SD: with
Sprague-Dawley (SD) rats, WR: WAG/RJj rats.

Sekil 1. Referans bellek hatalarini gosteren sekiz kollu
radyal labirentin sonuglari. Veriler ortalama % S.E.M.
olarak sunulmustur ve karisik-desen ANOVA kullaniimis,
ardindan post hoc LSD testleri yapilmistir.
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Table 1. Comparison of reference memory error, working memory error, session duration and total errors/count results on
different acquisition trial days measured between SD and WR breeds in the eight-arm radial maze. A mixed-effects ANOVA
*p< .05. SD: with Sprague-Dawley (SD) rats, WR: WAG/RIj rats.

Tablo 1. Sekiz kollu radyal labirentte SD ile WR irklari arasinda 6lglilen farkl edinim deneme glinlerindeki referans bellek
hatasi, calisma bellegi hatasi, oturum siresi ve toplam hata/sayim sonuglarinin karsilastirilmasi. Karnsik-desen ANOVA. *p<
,05.

Reference memory Predicted (LS) 95% Cl of difference p value
errors/count mean difference
48 h -0.7879 -1.968 t0 0.3927 .1862
72 h -0.1212 -1.302 to 1.059 .8375
96 h -0.9773 -2.158 t0 0.2033 .1026
120 h -1.167 -2.347 t0 0.01392 .0527
144 h 0.01515 -1.165 to0 1.196 .9795
Working memory
errors/Count
48 h -0.9118 -1.606 t0 -0.2178 .0111*
72 h -0.06219 -0.7562 t0 0.6318 .8579
96 h 0.2031 -0.4909 t0 0.8971 .5593
120 h -0.2944 -0.9884 to0 0.3996 .3982
144 h 0.3924 -0.3016 to 1.086 .2615
Session duration
48 h -5.485 -40.18 to0 29.21 7522
72 h -12.52 -47.22 t022.17 4719
96 h -46.65 -81.35t0-11.96 .0094*
120 h -36.77 -71.46 to -2.069 .0383*
144 h -26.17 -60.86 t0 8.529 1361
Total errors/count
1 Day -0.9167 -2.790 to 0.9565 3329
2 Day -1.25 -3.123t0 0.6231 .1878
3 Day -0.6667 -2.540 to 1.206 4806
4 Day -2.75 -4.623 t0-0.8769 .0045%*
5 Day -0.5833 -2.456 t0 1.290 .537
6 Day 0.25 -1.623t02.123 7911
7 Day -0.3333 -2.206 to 1.540 724

A mixed-effects ANOVA *p<.05. SD: with Sprague-Dawley (SD) rats, WR: WAG/Rij rats.

2.00 —=_ Figure 2. The results of eight arm radial maze which

working memory error. Data are presented as mean *
S.E.M., and a mixed-effects ANOVA was conducted,
followed by post hoc LSD tests. *p< .05. SD: with Sprague-
Dawley (SD) rats, WR: WAG/RIj rats.
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Sekil 2. Calisma bellegi hatalar olan sekiz kollu radyal
labirentin sonuglari. Veriler ortalama * S.E.M. olarak
sunulmustur ve karisik-desen ANOVA kullanilmis, ardindan
post hoc LSD testleri yapilmistir. *p< ,05.

Working memory arrers / count
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Results of mixed-effects ANOVA showed the RME during
the learning stage, with training day as a within-subjects
factor and experimental group. There was no significant
main effects for training hours [F(4, 44) = 1.033, p=.4010],
group differences [F(1, 11) = 3.840, p= .0759], or the
interaction between group and training hours [F(4, 39) =
0.8872, p=.4806] (Figure 1). These findings suggest that
RME rates remained consistent throughout the training
hours and did not differ significantly between the groups.

Results of mixed-effects ANOVA showed the WME during
the learning phase, maintaining training day as a within-
subjects factor and experimental group. There was no
significant main effects for training hours [F(4, 44) =
0.5565, p=.6953], group differences [F(1, 11) = 0.7564, p=
.4030], or the interaction between training hours and
group [F(4, 39) = 2.151, p=.0927] (Figure 2). This indicates
that WME rates did not exhibit significant differences
during the training intervals of 72, 96, 120, and 144 hours,
and no notable disparities were found between the
groups. However, at the 48-hour mark, the WR group had
significantly higher WME rates compared to the SD group
(p=.0111, t=2.639, 95% Cl: -1.606 to -0.2178).

A mixed-effects ANOVA was performed to examine the
total time taken (-on duration) during the training day,
using training day as a within-subjects factor and
experimental group as a between-subjects factor. The
analysis did not reveal any significant main effects for
hours [F(4, 44) = 2.389, p= .0653], session duration [F(1,
11) = 3.159, p=.1032], or the interaction between session
duration and hours [F(4, 39) = 2.480, p=.0597] (Figure 3).
These results suggest that the total time taken remained
stable across training hours, with no significant differences
between groups at 48, 72, and 144 hours. However, the SD
group completed the 8-arm radial arm maze in a shorter
duration compared to the WR group at 96 hours (p=.0094,
t =2.701, 95% Cl: -81.35 to -11.96) and at 120 hours (p=
.0383,t =2.128, 95% Cl: -71.46 to -2.069).

Additionally, another mixed-effects ANOVA indicated that
the total error made during the completion of the 8-arm
radial arm maze varied at different time points following
the acquisition trial (Figure 4). A significant main effect
was identified for acquisition days [F(7, 77) = 12.24, p<
.0001] and for total error/count [F(1, 11) = 6.917, p=
.0234]. However, no significant main effect was found for
the interaction between acquisition trial and total
error/count [F(7, 77) = 0.9147, p= .4999] (Figure 2).
Importantly, the WR group made a significantly more total
error than the SD group during the fourth acquisition trial
day (p=.0045, t = 2.923, 95% Cl: -4.623 to -0.8769).

* *

200
180210 175412

160£10 160=10
155+10

Session duration (sn)

48 72 96 120 144
Hours

Figure 3. The total time for the session duration to
complete the 8-arm radial arm maze. Data are presented
as mean = S.E.M., and a mixed-effects ANOVA was
conducted, followed by post hoc LSD tests. *p< .05. SD:
with Sprague-Dawley (SD) rats, WR: WAG/Rij rats.

Sekil 3. 8 kollu radyal kol labirentini toplam tamamlama
suresi. Veriler ortalama + S.E.M. olarak sunulmustur ve
karisik-desen ANOVA kullanilmistir, ardindan post hoc LSD
testleri yapilmistir. *p<,05.

= WR
L]

60:05

40204 40204
37504

Total errors / count

4 32:03

1 2 3 4 5 6 7 8
Acquisition trial

Figure 4. Total error count to complete the 8-arm radial
arm maze was detected at different time points after the
conclusion of the acquisition trial. Data are presented as
mean + S.E.M., and a mixed-effects ANOVA was
conducted, followed by post hoc LSD tests. ##p< .005. SD:
with Sprague-Dawley (SD) rats, WR: WAG/Rij rats.

Sekil 4. Toplam hata sayisi. Edinim denemesinin
tamamlanmasindan sonra farkli zaman noktalarinda 8
kollu radyal kol labirentini tamamlamak igin tespit edildi.
Veriler ortalama + S.E.M. olarak sunuldu ve karisik-desen
ANOVA kullanilmistir, ardindan post hoc LSD testleri
yapildi. # #p<,005.
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Discussion

In this study, we examined WR rats, a widely recognized
epileptic strain commonly utilized in behavioral research
on learning and memory, alongside SD rats. Our results
revealed notable strain-specific  differences in
performance on the RAM task. To assess working and
reference  memory separately, we compared the
frequency of WME and RME between the groups.
Furthermore, a mixed-effects ANOVA (group x error x
hours) was conducted to analyze temporal variations in
these error types concerning overall task completion and
total error.

To our knowledge, we present the first study in the
literature to report the results of learning and memory
studies on rats of different breeds, especially those
covering the old age period, comparing the inbred WR rat
strain, known for its epilepsy tendency, with the SD rat
strain. Another important point of the study was that the
results were representative of the 15-month-old,
translationally  elderly, and provided important
information for future studies on learning and memory in
the elderly. This study investigated short and long-term
spatial memory retention in rats using an eight-arm radial
maze. When assessing spatial memory in SD and WR rats,
no significant differences were observed in WME at 48, 72,
96, 120, and 144 hours and similar results were found for
RME. However, at the 48-h, WR rats exhibited significantly
more RME than SD rats. Additionally, SD rats completed
the eight-arm radial maze significantly faster at 96 hours
and 120 hours compared to WR rats. On the fourth day of
the acquisition trial, WR rats had a significantly higher total
error count than SD. These findings contribute to the
understanding of learning and memory variations across
different rat strains in various behavioral models. While SD
rats demonstrated better short-term memory and
completed tasks more quickly than WR rats, further
research is necessary to explore these differences in other
behavioral contexts. SD rats performed better than the
WR type in the three criterion difference time periods
(sessions, choices, and total error for criteria). WR rats had
higher WME scores than SD rats, especially in the 48 hours.
There were no significant differences between RME in the
comparison, perhaps indicating that epilepsy susceptibility
does not contribute much to the final behavioral outcome
on working memory. Arm entry error can be divided into
reference memory arms or working memory arms. When
recategorized errors were examined, no significant
difference was found in the reference memory arms. At
this point, WR rats were consistently making more error
than SD in the working error arms compared to WR rats at
48 hours. Interestingly, SD rats were making more error at
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96 and 144 hours, but this difference was not significant.
This pattern was also seen in the working memory arms,
but did not produce significant differences across races.
Thus, these results support the literature suggesting that
WR has only a short-term selective deficit in working
memory. These results bolster the idea that there is a
notable difference between working memory and long-
term memory, as suggested by current research examining
spatially targeted genetic modifications in the forebrain
and hippocampus. By evaluating the performance of
different animals in spatial learning tasks, these studies
allow for the independent measurement of working and
RME (8,18,19). Variations in behavior among individuals
and strains may arise from different factors. While
environmental influences, such as upbringing and care
conditions, can affect animal behavior, differences
observed among well-established laboratory strains that
adhere to standard animal care practices are more likely
to have a genetic basis (Junttila et al. 2022). This is evident
in WR rats, which showed distinctions in total time and
total error while completing the arm maze task. Limited
research has explored breed-specific differences in rats,
especially utilizing the RAM, a tool that allows for the
concurrent assessment of both working and reference
memory. For example, Gokcek-Sarac¢ et al. analyzed RAM
performance across different rat breeds. Their findings
indicated that Wistar/Sprague-Dawley (W/SD) rats made
fewer RME and acquired tasks more quickly than both
outbred LE and Wistar rats (Gokgek-Sara¢ et al. 2015).
Furthermore, wistar rats showed a reduced incidence of
WME when compared to other rat strains. Harker and
Whishaw found that LE rats excelled over Fisher-Norway
rats in spatial learning tasks conducted in a water maze.
They also reported that Fisher-Norway rats had better
visual acuity than LE rats (Harker & Whishaw, 2002). These
results are consistent with other findings indicating that
rat performance on well-established functional and
mental memory tasks can be strongly influenced by
environmental changes present in the experimental room
(Ramos, 2000). In addition, in another study comparing
the Wistar breed, which is frequently used in learning and
memory studies, it was reported that Hooded Lister rats
had significantly fewer WME and RME than Wistar rats,
according to the results of the RAM experiment
(Manahan-Vaughan & Schwegler, 2011). To our
knowledge, in the preclinical literature, most of the
existing studies focus specifically on pharmacological
efficacy in racial differences (Bryda, 2013; Gao et al. 2021,
Nollen et al. 2021; Russomanno et al. 2023), and relatively
few studies have addressed differences in brain and
behavior-focused cognitive functions but different
memory methods at adult age of rats (Ellenbroek & Youn,
2016). In general evaluation, these previous studies
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compared different behavioral platforms related to
spatial, working, visual, location, reference memory in
different rat strains covering the adult period (Vorhees
and Williams, 2024). An important aspect that warrants
further discussion is the neurophysiological basis through
which the epileptic predisposition of WR rats might
influence cognitive and behavioral performance. WAG/Rij
rats are widely recognized as a validated model of absence
epilepsy, primarily characterized by spike-and-wave
discharges (SWDs) originating in the somatosensory cortex
and thalamocortical circuits (Sitnikova, 2024). These
spontaneous SWDs, even in the absence of overt motor
seizures, have been shown to disrupt cortical information
processing and interfere with attentional control and
working memory (De Deurwaerdere et al., 2022). Studies
using EEG recordings in WR rats have demonstrated that
SWDs can transiently suppress neuronal firing in
prefrontal and hippocampal regions, which are critical for
spatial memory and executive function. This transient
disruption may lead to increased cognitive errors during
maze navigation tasks that require continuous updating of
spatial information and flexible decision-making.
Therefore, the higher working and total errors observed in
WR rats, particularly during early retention intervals, may
be attributed to impaired synchronization of
hippocampal-prefrontal networks due to interictal
epileptic activity. Furthermore, chronic epileptiform
discharges have been associated with synaptic plasticity
impairments and altered expression of NMDA receptor
subunits in the hippocampus of WR rats, further
compromising memory consolidation processes (Gokgek-
Sara¢ et al, 2012). Taken together, these
neurophysiological abnormalities likely contribute to the
subtle but significant deficits in spatial learning and
working memory observed in WR rats compared to their
non-epileptic SD counterparts. The results indicate the
need for further research on racial differences and at
different stages of life, especially in maze experiments.

Conclusion

Overall, this study highlights spatial and functional
learning differences between SD and WR rat strains, which
are genetically related and associated with epilepsy
susceptibility, and are widely used in studies of racial
experience effects in learning and behavior. This study
offers fresh insights into the variations in learning and
memory among different rat strains across various
behavioral models. While SD rats demonstrated superior
short-term memory and completed tasks more quickly
than WR rats, additional research is suggested to explore
these differences in other behavioral patterns.
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