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Getting a handle on rat familiarization:
The impact of handling protocols on
classic tests of stress in
Rattus norvegicus

Logan J Bigelow* , Emily K Pope*, Debra S MacDonald,
Jessica E Rock and Paul B Bernard

Abstract
Experimenter familiarization with laboratory rodents through handling prior to experimentation is an impor-
tant practice in neurobehavioral research and is implicated in stress, study variability, and replicability.
Unfortunately, different handling protocols have not been thoroughly examined. Determining optimal exper-
imenter familiarization protocols is expected to reduce animal stress and thus improve welfare and data
consistency. The impact of different handling protocols was determined through behavioral assessments (i.e.
elevated plus maze, light/dark box, open field) as well as via analysis of fecal boli counts, ultrasonic vocal-
izations, and blood corticosterone. Male and female Sprague Dawley rats were distributed among three
groups: never handled, picked-up, and handled for 5min once daily over five days. Handled and picked-up
rats spent more time in open arms and less time in closed arms of the elevated plus maze and more time in
the center and less time at the perimeter of the open field compared to rats that were never handled,
indicating that handled and picked-up rats were less anxious than those that were never handled. Male
rats consistently defecated more frequently throughout the handling process and throughout behavioral
testing, whereas females showed greater concentrations of blood corticosterone. Female rats were found
to emit more 50-kHz calls and fewer 22-kHz calls compared to males. The results observed suggest that
picking animals up may suffice as a handling method compared to time-intensive handling procedures, and
that there are significant sex differences in response to handling.
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Introduction

Rodent research is a necessity: science has not yet

reached the point where animals can be substituted

with equally informative alternatives. Thus, there

remains a responsibility imparted on researchers to

provide ethical care for laboratory animals. Although

there has been a peak in the interest of animal welfare

and its improvement in recent years, issues remain

regarding experimental reproducibility,1–4 which is by

far the greatest animal welfare concern.
Analyses suggest that genetics are responsible for a

minor portion of the variation observed in behavior,

suggesting that additional parameters are accountable
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(e.g. housing conditions,5 experimenter characteristics,6

and others).7 Although some contributors to the lack
of replicability occur after (inappropriate statistical
analysis, reporting bias) or before (sample size calcula-
tion) the experiment, there are several aspects of the
experiment itself that are likely contributors, including
the relationship between animal and experimenter,
especially during behavioral testing. The relationship
is commonly initiated with a series of familiarizations.
Rats exhibit indicators of stress and fear in response to
the presence of and handling by a novel experimenter.8

Initial handling sessions involve frequent urination,
defecation,9 and escape/freezing behavior until the
animal habituates and the aforementioned behaviors
subside.10 Although there is consensus that handling
modulates the affective state of laboratory animals,10–
12 significant periods of time spent handling are often
unreasonable to implement. Protocols demonstrating
differences in affective state of animals following
shorter handling periods will be important in guiding
future study design.

Common paradigms in rodent research used to
assess affective state, particularly anxiety, are the
open field, elevated plus maze (EPM), and light/dark
box—tasks that rely on the animal’s natural explorato-
ry behavior. The open field is the most commonly used
test and entails observing the rat’s spontaneous activity
within an open maze.13,14 Anxious animals tend to
spend more time at the perimeter of the maze, avoiding
open, highly vulnerable areas. As the animal becomes
more familiar with the maze, time spent at the perim-
eter will decrease, and time in the central area will
increase.14 The EPM, like the open field, is a test of
spontaneous activity; however, there are two “open”
(high risk) and two “closed” (low risk) arms in a plus
configuration, elevated off the floor.15 Rodents have a
natural tendency to avoid open spaces, particularly
when elevated, and are attracted to enclosed spaces.16

The light/dark box is a rectangular-shaped apparatus
consisting of two linked chambers (one black in color
and one illuminated by light). Again, animals are pre-
sented with the conflict of remaining in the “low-risk”
dark chamber and exploration of the “high-risk” illu-
minated chamber.17–19

It is possible that ultrasonic vocalizations (USVs)
may be useful in monitoring handling habituation.15,20

USVs are characterized into two main groups in rats:
50-kHz USVs (positive) and 22-kHz USVs (nega-
tive).15,20–26 Physiological indicators of stress/anxiety
such as increased corticosterone levels27 or increases
in defecation8 of an animal may assist in understanding
the impacts of various handling regimens.

The influence of experimenter familiarity, among
others, is likely implicated in experimental variability
and lack of replicability. A greater understanding of

the experimenter–animal relationship and establish-
ment of handling guidelines is a significant step
toward rectifying issues of replicability and maximizing
animal contribution and welfare. To optimize current
handling guidelines, we examined the behavior of rats
subjected to different handling protocols in the open
field, EPM, and light/dark box as well as assessed dif-
ferences in fecal boli, USVs, and blood corticosterone.

Methods

Animal husbandry

Male (n¼ 36) and female (n¼ 36) Sprague Dawley rats
(CD) were acquired from Charles River Laboratories
and randomly divided into three groups (12 animals
per group). Sprague Dawley rats are a general-use
model. Animals were 12 weeks old at the beginning
of handling—the most frequently used age group in
biomedical research.28 The groups included rats that
were never handled, rats that were picked up and
placed back into their cage once a day, and rats that
were handled for one 5-min interval once a day for five
consecutive days prior to testing.

Upon arrival, rats were allowed a one-week acclima-
tion prior to manipulation. Rats were housed within
standard cages (266.7mm� 482.6mm� 203.2mm;
Ancare Corp., Bellmore, NY) in pairs. Cages were
bedded with Hardwood Beta Chips (North Eastern
Products, Warrensburg, NY) and changed twice a
week. All animals were maintained on an ad libitum
diet of Laboratory Rodent Diet 5001 (LabDiet, St.
Louis, MO) and water. The colony room was main-
tained between 19�C and 22�C, humidity 30–52%,
and lit using overhead fluorescent lighting at 300–400
lux. The ambient room sound was 70–80 Db. A 12-
hour reverse light/dark cycle was utilized, with the
lights going off at 0600 hours and coming on at 1800
hours. When it was necessary to enter the room during
the dark phase, a headlamp emitting red light was used.
All procedures performed during this study were con-
ducted in accordance with the guidelines of the
Canadian Council on Animal Care and approved by
the University of Prince Edward Island Animal Care
Committee protocol #20-024.

Handling protocols

Rats were handled by the same investigator throughout
the duration of the study during the dark phase of the
light cycle. During handling, the rat was retrieved from
the cage with one hand lightly gripping the tail and the
other hand, palm up, supporting the rat’s ventral sur-
face. The rat rested in the arms of the handler, with the
handler’s arms cradling the rat. There was no caressing
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of the rat on either the ventral or dorsal surface. A light
grip was maintained on the tail of the animal in case the
animal attempted to escape. Following handling, the
animal was returned to the cage using the reverse pro-
cess. All animal handling took place in the testing suite
to habituate the animals to the protocol used during
behavioral testing. The number of fecal boli produced
by each animal during handling was recorded each day
as an indicator of stress. Additionally, USVs were
recorded during handling using a single microphone
placed approximately 12 inches above the arms of the
investigator holding the rat. USVs were recorded
using Avisoft UltraSoundGate (Glienicke/Nordbahn,
Germany) and analyzed using Avisoft SASLab Pro
v5.2.15 (Avisoft Bioacoustics). The primary measures
of interest for USV recordings were numbers of 50- and
22-kHz calls.

Animals in the picked-up group were picked up and
put down using the same technique as the handled ani-
mals in the testing suite and then returned to the hous-
ing room after a period of 10 minutes. Animals that
were not handled were habituated to the behavioral test-
ing process by transporting each cage to the testing suite
for a period of 10 minutes then returning the cage to the
housing room. A period of 10 minutes was used because
it represented the duration of the longest behavioral test-
ing paradigm used in the study. Following handling, the
experimenter was blind to conditions.

Behavioral testing

Following five consecutive days of handling, rats were
assessed in the EPM. Each animal was placed in the
open arm of the maze near the center platform, orient-
ed toward the center and allowed to explore the appa-
ratus freely for five minutes. The dimensions of the
EPM were: length of arm 111.8 cm, width of arm
10.2 cm, height 30.5 cm, elevation off ground 83.8 cm,
center area 10.2 cm� 10.2 cm.

The day immediately after testing in the EPM, each
animal was assessed in the light/dark box. Each animal
was placed in the light side of the light/dark box and
allowed to explore freely for five minutes. The dimen-
sions of both the light and dark chamber were 40.6 cm
wide� 40.6 cm long � 39.4 cm tall; the width and
height of the opening between the two chambers were
9.5 cm and 8.3 cm, respectively.

The next day the animals were assessed in the open
field test. In the open field, each animal was placed in
the arena and monitored for 10 minutes. The open field
consisted of a circular area with an inner diameter of
91.4 cm and side height of 50.8 cm. All testing was per-
formed between 0900 and 1400 hours. Each testing
apparatus as well as holding cages were sanitized with
accelerated hydrogen peroxide wipes between trials.

Blood corticosterone

Immediately following testing in the open field, animals
were anesthetized using isoflurane and decapitated;
trunk blood was collected in K2EDTA tubes (Fisher
Scientific, Ottawa, Canada). Samples were centrifuged
at 4500� g, and plasma was collected and stored at
–80�C until further processing. Corticosterone was
measured in each sample using a commercially avail-
able corticosterone ELISA kit (Arbor Assays, DetectX
#K014; Cedarlane labs, Ontario, Canada)29 in dupli-
cate according to the manufacturer’s instructions.
Whereas all reagents and materials were brought to
room temperature prior to use, the samples were
thawed immediately prior to use and kept on ice. The
dilution factor for each sample was 200-fold. The coef-
ficient of variance among the duplicates was <10%.
The plates were read on a Synergy HT plate reader
(Biotek, Winooski, VT) and its Gen5 software, with
built-in four-parameter logistic regression used for
plotting the standard curve and data extrapolation.

Statistical analysis

Three-way analyses of variance (ANOVAs) were per-
formed for all behavioral tests assessing differences in
sex, treatment, and time interval where time spent
within each area of the testing apparatus was binned
into one-minute intervals to determine whether the
time spent within each area changed throughout the
duration of the trial. Two-way ANOVAs (sex� time
or sex� treatment) were performed for fecal boli
counts, blood corticosterone, and USV analysis. Post
hoc analyses consisted of paired, two-tailed t-tests with
a significance level of 0.05. Statistical analysis for the
three-way ANOVAs were performed using Jamovi
(Jamovi Project, Sydney, Australia), whereas all other
statistical analysis and associated graphs were con-
ducted using GraphPad Prism v6.01 for Windows
(GraphPad Software, La Jolla, CA).

Results

EPM

There was a significant sex (F(1, 70)¼ 7.92, p¼ 0.005),
treatment (F(2, 69)¼ 5.28, p¼ 0.006), and time (F(4,
355)¼ 22.53, p< 0.001) effect for distance traveled in
the EPM. Post hoc analysis revealed that picked-up
rats traveled a greater distance than handled rats
(t(329)¼ 3.25, p¼ 0.004). For time spent in the open
arms of the maze, there was a significant sex (F(1,
70)¼ 12.32, p< 0.001) and treatment (F(2, 69)¼ 8.67,
p< 0.001) effect but no time (F(4, 355)¼ 1.99,
p¼ 0.096) effect (Figure 1(a)); for time spent in the
closed arms, there was again a significant sex (F(1,
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70)¼ 7.54, p¼ 0.006) and treatment (F(2, 69)¼ 8.32,
p< 0.001) effect but no time (F(4, 355)¼ 1.03,
p¼ 0.394) effect (Figure 1(b)). Further analysis revealed
a significant difference between some groups: handled
animals, and picked-up animals, spent more time in
the open arms (t(329)¼ 4.12, p< 0.001 and t(329)¼
2.55, p¼ 0.030, respectively) and less time in the closed
arms (t(329)¼ 3.95, p< 0.001 and t(329)¼ 2.84,
p¼ 0.013, respectively) compared to those that were
never handled. Additionally, females spent more time
in the open arms compared to males (t(329)¼ 3.51,
p< 0.001).

Light/dark box test

There was a significant sex (F(1, 70)¼ 47.00, p< 0.001),
treatment (F(2, 69)¼ 5.65, p¼ 0.004), and time (F (4,
355)¼ 21.00, p< 0.001) effect for distance traveled in
the light/dark box test. Post hoc analysis revealed han-
dled rats traveled a greater distance than never-handled
rats (t(329)¼ 3.33, p¼ 0.003). When assessing time
spent in the light side of the box, there was a significant
sex (F(1, 70)¼ 30.96, p< 0.001) and time (F(4, 355)¼
2.82, p¼ 0.025) effect but no treatment (F(2, 69)¼ 2.38,
p¼ 0.094) effect (Figure 2(a)), and for time in the dark
side of the box, there was a significant sex (F(1, 70)¼
26.38, p< 0.001) effect but no treatment (F(2, 69)¼
1.21, p¼ 0.300) or time (F(4, 355)¼ 2.26, p¼ 0.063)
effect (Figure 2(b)). Post hoc analysis revealed that
females spent more time in the light side of the box (t
(329)¼ 5.56, p< 0.001) and less time in the dark side (t
(329)¼ 5.14, p< 0.001) compared to males.

Open field test

There was a significant treatment (F(2, 69)¼ 10.51,
p< 0.001) and time (F(4, 355)¼ 44.23, p< 0.001)
effect but no significant sex (F(1, 70)¼ 2.91,

p¼ 0.088) effect for distance traveled in the open field

test. Post hoc analysis revealed handled rats (t(650)¼
4.21, p< 0.001) and picked-up rats (t(650)¼ 3.66,

p< 0.001) traveled a greater distance compared to

never-handled rats. There was a significant sex (F(1,

70)¼ 4.06, p¼ 0.044), treatment (F(2, 69)¼ 7.34,

p< 0.001), and time (F(4, 355)¼ 2.56, p¼ 0.007) effect

(Figure 3(a)) for time spent in the center of the open

field and a significant sex (F(1, 70)¼ 4.06, p¼ 0.044),

treatment (F(2, 69)¼ 7.34, p< 0.001), and time (F(4,

355)¼ 2.56, p¼ 0.007) effect (Figure 3(b)) for time

spent at the perimeter. Post hoc analysis revealed that

males spent more time in the center of the maze (t

(650)¼ 2.02, p¼ 0.044) and less time at the perimeter

(t(650)¼ 2.02, p¼ 0.044) compared to females.

Handled animals, and picked-up animals spent more

time in the center of the maze (t(650)¼ 3.16,

p¼ 0.005 and t(650)¼ 3.45, p¼ 0.002, respectively)

and less time at the perimeter of the maze (t(650)¼
3.16, p¼ 0.005 and t(650)¼ 3.45, p¼ 0.002, respective-

ly) compared to those that were never handled.
There was no significant difference in time spent in

the center of the maze (t(650)¼ 0.25, p¼ 0.965) or at

the perimeter of the maze (t(650)¼ 0.25, p¼ 0.965)

between picked-up and handled animals.

Fecal boli

There was a significant sex effect (F(1, 22)¼ 12.75,

p¼ 0.002) but no time effect (F(4, 88)¼ 2.41,

p¼ 0.055) for the number of fecal boli produced

during handling over a five-day period (Figure 4(a))

and a significant sex effect (EPM: F(1, 66)¼ 7.23,

p¼ 0.009; light/dark box: F(1, 66)¼ 12.66, p< 0.001;

open field test: F(1, 65)¼ 16.38, p< 0.001) but no treat-

ment effect (EPM: F(2, 66)¼ 0.49, p¼ 0.614; light/dark

box: F(2, 66)¼ 0.196, p¼ 0.823; open field test: F(2,

Figure 1. Total time spent in the open arms of the maze (a) versus total time spent in the closed arms of the maze (b) over
a five-minute interval. Data shown as mean�SEM (n¼ 12).
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65)¼ 1.38, p¼ 0.258) for the number of fecal boli

produced during the three behavioral tests (Figure 4

(b), 4(c) and 4(d)).

Blood corticosterone

There was a significant sex effect (F(1, 66)¼ 33.62,

p< 0.001) but no treatment effect (F(2, 66)¼ 1.09,

p¼ 0.344) for the concentration of corticosterone (ng/

mL; Figure 5), indicating female rats had increased

concentrations of blood corticosterone compared to

males.

USVs during handling

There was a significant sex effect (F(1, 22)¼ 5.91,

p¼ 0.024) but no time effect (F(4, 88)¼ 1.50,

p¼ 0.209) for the number of 50-kHz calls per animal

over five days, indicating that female rats emitted more

50-kHz calls than males (Figure 6(a)). There was

neither a sex effect (F(1, 22)¼ 2.69, p¼ 0.115) nor a

time effect (F(1, 30)¼ 1.70, p¼ 0.205) for 22-kHz

calls. Further, it should be noted that only male rats

emitted 22-kHz calls (Figure 6(b)).

Discussion

Handled and picked-up rats spent more time in the

open arms and less time in the closed arms of the

EPM compared to never-handled animals. This anxio-

lytic effect was also found in the open field, with han-

dled and picked-up animals spending more time in the

center of the maze and less time at the perimeter com-

pared to animals that were never handled. No group

differences were observed in the light/dark box.
The EPM, light/dark box, and open field are the

most common tests of anxiety in rodents, and the

results of any of these are often used to indicate differ-

ences in anxiety between conditions. Some30 have

Figure 2. Total time spent in the light side of the maze (a) versus total time spent in the dark side of the maze (b) over a
five-minute interval. Data shown as mean � SEM (n¼ 12).

Figure 3. Total time spent in the center of the maze (a) versus total time spent at the perimeter of the maze (b) over a
five-minute interval. Data shown as mean � SEM (n¼ 12).
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suggested, however, that it is likely these tests assess
distinct aspects of anxiety. Commonly, the results
between the three tests are not congruent,31 leading
to the implementation of paradigms that simultaneous-
ly incorporate all three tests into one through a phys-
ical linkage.30 A unique profile arises when animals
interact with each segment of the integrated maze,
such as that observed when animals are tested in each
apparatus independently, supporting the idea that each

test uniquely assesses emotion, which could explain the
observed effects in this study. Exactly what unique
aspects of anxiety these tests assess is uncertain.

Regardless of the test utilized, there were significant
group differences in distance traveled. Stimuli, such as
light, which are considered aversive, reduce activity
levels,14 and rats that show high anxiety levels in the
EPM typically have reduced activity in the open field
and light/dark box test.32 In the light/dark box test,
where there were no effects for time spent in the light
or dark side, handled rats traveled more than non-
handled rats. Handled and picked-up rats also traveled
a greater distance than non-handled rats in the open
field; however, picked-up rats traveled a greater dis-
tance than handled rats in the EPM. Thus, based on
the distance traveled results, handling rats or picking
them up would equally suffice as a measure of
habituation.

Although it is possible that each of these tests
assesses a unique aspect of anxiety, it does not exclude
testing order effects. In the current study, the order of
testing was performed from what was considered least
to most stressful. The EPM was short and required no
exposure to illumination, as in the light/dark box test.
The open field was double the duration of the preced-
ing tests. As test-ordering effects have previously been

Figure 4. Number of fecal boli produced per animal during a five-minute handling period over a duration of five days (a),
during the elevated plus maze (b), light/dark box test (c), and open field test (d). Data shown as mean�SEM (n¼ 12).

Figure 5. Concentration of blood corticosterone (ng/mL)
for male and female rats subjected to varying handling
protocols. Data shown as mean�SEM (n¼ 12).
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observed by others,33 precautions were taken to mini-

mize affective state perturbations between tests, such as

minimizing time in the colony room, minimizing expo-

sure to red light, not performing cage cleaning through-

out the testing series, and limiting access to the housing

room to only those experimenters involved in the

study.
During assessment of USVs during handling, a small

number of vocalizations were produced, and most calls

were made by the same rats over multiple days.

Previous studies have had success in eliciting USVs

from light touch and handling [35]. Interestingly, rats

in the aforementioned study only vocalized following

the cessation of the stimulus; it may therefore be

advantageous to record USVs after returning the rats

to their home cage, or prior to handling, as rats also

vocalize in anticipation of positive34 and negative35

events. Rats vocalize based on the proximity of the

threat, usually emitting only when in a place of

safety,36,37 possibly explaining the low volume of

calls. It is also important to recognize that there may

be strain differences in the threshold of vocalization. As

mentioned in Brudzynski,38 some of the rats (Wistar)

vocalized in the sonic range when being transferred

from the home cage to the testing arena. In our labo-

ratory’s experience, Sprague Dawley (CD) sonic vocal-

izations have only occurred under distressing

circumstances, such as being picked up after long peri-

ods of time in an open field or following arduous tasks

where the animal is picked up frequently, such as in the

attentional set-shifting task. Differences in the rate of

calling in response to aversive scenarios has been

reported in the literature,39 thereby limiting the results

of USV in response to handling in Sprague Dawley

rats. Only handled male rats produced 22-kHz calls

during handling, with 33% of male rats vocalizing on

at least one of the five handling days, whereas

production of vocalizations was more evenly distribut-

ed for 50-kHz calls, with 92% of females producing

ultrasounds on at least one of the five days of handling

compared to 83% for males. In response to a threat,

females typically tend to produce more 22-kHz calls

compared to males,36 suggesting females may not find

handling as aversive as males do.
Female rodents produced significantly fewer fecal

boli throughout the handling period as well as through-

out behavioral testing (Figure 4) compared to males.

Beyond the first day of handling, there was minimal

defecation from females, whereas males continued to

defecate regularly. The utility of using female defeca-

tion volume as a measure of stress is minimal due to

their continual low volume. Additional handling days

may have been informative regarding the utility of fecal

boli in tracking the habituation process in males, as in

the current analysis, there were no statistical indica-

tions of change in fecal boli counts over time. Fecal

boli comparisons between sexes are further complicat-

ed by differences in weight.
There were no treatment differences in corticoste-

rone between the groups. Female rats overall, however,

had higher corticosterone levels. Yet, they tended to

move more in the open field—an indication of reduced

stress. Increases in corticosterone can occur due to an

increase in arousal, which can be mistaken for an

increase in stress levels.40 Further, females tend to

have a higher baseline corticosterone compared to

males.41 Future studies may explore alternative corti-

costerone acquisition methods, as anesthesia methods

have also been reported to alter corticosterone levels,42

although this has not been observed in other studies.43

Future studies should also look at blood corticosterone

directly after handling, prior to any experimentation.

In this study, the priority was to observe the rats in the

behavioral tests prior to any additional manipulation.

Figure 6. Number of 50-kHz calls per animal (a) and 22-kHz calls per animal (b) within a five-minute interval over five
days of handling. Data shown as mean�SEM (n¼ 12).
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Further, the blood from these rats was acquired imme-

diately after the last behavioral test, and therefore the
corticosterone better represents the rat’s response to
behavioral testing following specific handling proto-

cols. Additionally, the rats were sacrificed over a
period of several hours, which is enough time for cir-

cadian rhythm to influence outcomes considerably.44

Differences in EPM behavior have previously been

observed following handling protocols. Costa et al.10

found that rats handled for five minutes per day, five

times per week, for six weeks exhibited behaviors indic-
ative of reduced stress compared to a non-handled con-

trol. Although the handling regimens were dramatically
different, including the definition of handling, the study

does demonstrate that handling can affect behavior in
the EPM; however, handling periods were beyond what

is reasonable/feasible and limited to a single sex. The
goal of the current study was to define a series of han-

dling protocols that could be reasonably and universal-
ly implemented into experimental designs, with the goal
of reducing inter-laboratory variability. Limitations in

manpower and finances dictate that the familiarization
procedures do not occur over several weeks. There is

already a reasonable expectation that animals be
allowed a habituation period following transporta-

tion.45 The addition of weeks of handling can substan-
tively increase costs to an experiment, making them

unpractical to implement.
Comparison of these two studies also brings about

the topic of the definition of handling, which was dif-
ferent in both studies, suggesting that observing the

influence of different types of handling in rats, in addi-
tion to studies interested in the length of necessary han-

dling, will be of significance. Different handling
methods in mice have been shown to be of
significance.30

Overall, this study demonstrated that differences in

rat behavior in tests of affect can be observed follow-
ing only five days of handling or picking up, suggest-
ing that picking up rats in a situation such as placing

an animal in a testing chamber may be a sufficient
means of habituating rats to experimenters.

Reducing handling time may reduce stress levels in
rats as well as reduce personnel time commitments

in future experimental protocols. Determining wheth-
er the observed differences persist throughout addi-

tional tests of affect and whether the effect of
different handling procedures have the potential to

affect the outcome of an experimental intervention
should be further investigated to improve reproduc-
ibility across laboratories.
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Se familiariser avec le rat: impact des protocoles de manipulation sur les tests
classiques de stress chez Rattus norvegicus
R�esum�e

La familiarisation de l’exp�erimentateur avec les rongeurs de laboratoire par la manipulation avant l’exp�eri-
mentation est une pratique importante dans la recherche neurocomportementale et est impliqu�ee dans le
stress, l’�etude de la variabilit�e et la r�eplicabilit�e. Malheureusement, diff�erents protocoles de traitement n’ont
pas �et�e examin�es de façon approfondie. La d�etermination de protocoles de familiarisation optimaux pour les
exp�erimentateurs devrait r�eduire le stress chez les animaux et am�eliorer ainsi le bien-être et la coh�erence
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des donn�ees. L’impact des diff�erents protocoles de manipulation a �et�e d�etermin�e par des �evaluations com-
portementales (à savoir �el�evation plus labyrinthe, boı̂te jour-nuit, champ ouvert) ainsi que par l’analyse des
comptes de boli f�ecaux, des vocalisations ultrasoniques et de la corticost�erone pr�esente dans le sang. Les
rats Sprague Dawley mâles et femelles ont �et�e r�epartis en trois groupes: rats jamais manipul�es, rats
ramass�es et rats manipul�es pendant 5 minutes, une fois par jour pendant 5 jours. Les rats manipul�es et
ramass�es passent plus de temps à bras ouverts/moins de temps à bras ferm�es dans le labyrinthe sur�elev�e et
plus de temps au centre/moins de temps dans le p�erim�etre du champ ouvert que les rats qui n’ont jamais �et�e
manipul�es, ce qui indique que les rats manipul�es et ramass�es �etaient moins anxieux que ceux qui n’ont
jamais �et�e manipul�es. Les rats mâles ont syst�ematiquement d�ef�equ�e plus fr�equemment tout au long du
processus de manipulation et des tests comportementaux, tandis que les femelles ont montr�e des concen-
trations plus �elev�ees de corticost�erone sanguine. Les rats femelles �emettaient plus d’appels de 50 kHz et
moins d’appels de 22 kHz que les mâles. Les r�esultats observ�es sugg�erent que ramasser les animaux peut
suffire comme m�ethode de manipulation par rapport aux proc�edures d’une dur�ee intensive. Il semble par
ailleurs qu’il existe des diff�erences significatives entre les sexes en r�eponse à la manipulation.

Vorbereitendes Vertrautmachen mit Ratten: Der Einfluss von Handhabungsprotokollen
auf klassische Stresstests bei Rattus norvegicus
Abstract

Der Gew€ohnungsprozess zwischen Versuchspersonen und Labornager durch den Umgang mit ihnen vor
Versuchen ist eine wichtige Praxis in der Neuroverhaltensforschung und wird mit Stress,
Studienvariabilit€at und Reproduzierbarkeit in Verbindung gebracht. Bedauerlicherweise sind die verschiede-
nen Handhabungsprotokolle bisher nicht gründlich untersucht worden. Von der Ermittlung optimaler
Protokolle zur Gew€ohnung der Versuchspersonen wird erwartet, Stress für die Tiere verringern und somit
das Wohlergehen der Tiere und die Zuverl€assigkeit der Daten verbessern zu k€onnen. Die Auswirkungen
unterschiedlicher Handhabungsprotokolle wurden durch Verhaltensbeurteilungen (z. B. Hochlabyrinth,
Hell-Dunkel-Box, offenes Feld) sowie durch die Analyse von Kotballen, Ultraschallvokalisationen und
Kortikosteron im Blut ermittelt. M€annliche und weibliche Sprague-Dawley-Ratten wurden in drei Gruppen
eingeteilt: nie gehandhabt, hochgenommen und 5 Minuten lang gehandhabt, einmal t€aglich über 5 Tage.
Gehandhabte und hochgenommene Ratten verbrachten mehr Zeit in den offenen Armen/weniger Zeit in den
geschlossenen Armen des Hochlabyrinths und mehr Zeit in der Mitte/weniger Zeit am Rand des offenen
Feldes im Vergleich zu Ratten, die nie gehandhabt wurden, was darauf hindeutet, dass gehandhabte und
hochgenommene Ratten weniger €angstlich waren als solche, die nie gehandhabt wurden. M€annliche Ratten
hatten w€ahrend des gesamten Handhabungsprozesses und der Verhaltenstests durchweg h€aufiger
Stuhlgang, w€ahrend weibliche Ratten h€ohere Kortikosteronkonzentrationen im Blut aufwiesen. Weibliche
Ratten produzierten im Vergleich zu m€annlichen mehr 50-kHz-Rufe und weniger 22-kHz-Rufe. Die
Ergebnisse deuten darauf hin, dass das Hochnehmen der Tiere als Handhabungsmethode im Vergleich zu
zeitintensiven Handhabungsverfahren ausreichen kann und dass es signifikante Geschlechtsunterschiede bei
der Reaktion auf die Handhabung gibt.

La familiarizaci�on con ratas de laboratorio: el impacto de los protocolos de manipulaci�on
sobre ensayos de estr�es clásicos con Rattus norvegicus
Resumen

La familiarizaci�on del experimentador con los roedores de laboratorio mediante la manipulaci�on previa a la
experimentaci�on es una práctica importante en la investigaci�on neuroconductual y está implicada en el
estr�es, la variabilidad del ensayo y la replicabilidad. Por desgracia, no se han examinado a fondo los difer-
entes protocolos de manipulaci�on. Se espera que la determinaci�on de protocolos �optimos de familiarizaci�on
con el experimentador reduzca el estr�es de los animales y, por tanto, mejore el bienestar y la consistencia de
los datos. El impacto de los diferentes protocolos de manipulaci�on se determin�o a trav�es de evaluaciones
conductuales (es decir, laberinto elevado, caja de luz-oscuridad, campo abierto), as�ı como mediante el
análisis del recuento de boli fecales, vocalizaciones ultras�onicas y corticosterona en sangre. Se repartieron
ratas Sprague Dawley macho y hembra en tres grupos: nunca manipuladas, cogidas y manipuladas durante
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5 minutos, una vez al d�ıa durante 5 d�ıas. Las ratas manipuladas y cogidas pasaron más tiempo en las
extensiones abiertas/menos tiempo en las extensiones cerradas del laberinto elevado y más tiempo en el
centro/menos tiempo en el per�ımetro del campo abierto en comparaci�on con las ratas que nunca fueron
manipuladas, lo que indica que las ratas manipuladas y cogidas estaban menos estresadas que las que nunca
fueron manipuladas. Las ratas macho defecaron sistemáticamente con más frecuencia durante el proceso de
manipulaci�on y durante las pruebas de comportamiento, mientras que las hembras mostraron mayores
concentraciones de corticosterona en sangre. Se observ�o que las ratas hembras emit�ıan más llamadas de
50 kHz y menos de 22 kHz en comparaci�on con los machos. Los resultados observados sugieren que coger a
los animales puede ser suficiente como m�etodo de manipulaci�on en comparaci�on con los procedimientos de
manipulaci�on que requieren mucho tiempo, y que existen diferencias significativas entre los sexos respecto a
la manipulaci�on.
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