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Die optimistische Biene: Lerntests zur
Bestimmung der Erwartungsvalenz nach

Varroabehandlung
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Behandlung mit Ameisensaure

Verdunstung von etwa 200ml
60% Ameisensaure
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Wie fragen wir die Biene?

-

Lewejohann, 25.11.2019 page4  FIC B'FR

"
)



Cognitive Bias
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Cognitive Bias
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Cognitive Bias
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Cognitive Bias

Near Near

Negative

Positive Ambiguous

Negative

Positive

Skalierbare Stimuli.
Endpunkte der Skala mit Belohnung oder Bestafung assoziiert
Anndherung an die Stimuli abhangig vom Training

Stimuli: Tonfrequenzen, Farben, Position, Geruch, ...

Belohnung: Futter, SuRigkeiten, Wasser, ...

Bestrafung: vergalltes Futter, milder Elektroschock, Luftstol, ...
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brief communications

synaptic bulk and neurites, or they might
include increased cell genesis, for example, of
glial or even neuronal cells'. Imaging results
need to be compared with histological data
for identification of the structural basis at
the microscopic level of temporary, training-
dependent structural changesin our brains,
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Cognitive bias and
affective state

nformation processing by humans can be
biased by their emotions — for example,
anxious and depressed people tend to
make negative judgements about events
and to interpret ambiguous  stimuli
unfavourably'™. Here we show that such a
“pessimistic’ response bias can also be
measured in rats that are housed in unpre-
dictable conditions™. Our findings indicate
that cognitive bias can be used as an indica-
tor of affective state in animals, which should
facilitate progress in animal-welfare studies.
We trained rats to respond by pressing a
lever when theyheard atoneassociated witha
positive event (delivery of a 45-mg food pel-
let) and to refrain from pressing the leverasa
way to avoid a negative event (30 s of 70 dB
white noise) when they heard another tone.
Once the animals were able to score a correct
response to each tone more than 50% of the
time (binomial testing for three consecutive
daily }}-min sessions), they were allocated to
either ‘unpredictable’ housing, which
induces symptoms of a mild depression-like
state™, or to ‘predictable’ housing.
In‘unpredictable’ housing, between zero
and two negative interventions were made at
random times on any one day — for exam-
ple, the cage might be unfamiliar or tilted,
or it could contain a stranger of the same
species; sometimes the light/dark cycle
would be temporarily reversed or bedding

Harding et al., 2004
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Figure 1 Mzan (=1 s8] responses to tones duing 10 daily
30-min test sessions for male Lister hooded rats housed under
‘precictable’ (open cicdes, = 4) and ‘unpredicable’ filed s,
n=5) conditions. &, Proportion of tones 10 which the snimals
respondad to by pressing 3 lever. b, Latent time betwesn sound-
ing of the tone and ressing of the lever. Maise” and Tood tones
e the fores wsed during training (2 and 4 Wz, reepeciely, for
shout hakf of the rats, and 4 and 2 ke, mespectively, for the
remsining rets). Probe' fones are non-reiniorced, intermedste
tones (2.5, 3, 3.5 ki), each rendomly imerspersed with a probs-
bility of 0.085 betwean the reifomed treining tones. Ragression
equations were calculstad for each rat, comecting for ronlinear
relationships by using binary logistic egression fior propartions)
and logarithmic Tensformations for linear regresson fior laten-
). Animals were checkad daly and remained heatthy Srough-
ot fhe aperimants.

left damp. These changes were never
imposed simultaneously, and they were
made at least two hours before or after test
sessions. ‘Predictable’ housing, in contrast,
was maintained as during training, with
none of these interventions.

After nine days, during which training
was continued, the rats were exposed to
non-reinforced tones that had frequencies
intermediate between those of the two food-
delivery and noise-avoidance tones. Ten test
sessions were held to investigate the animals’
anticipation of these positive or negative
events, as judged by their lever-press
response to these ambiguous tones.

The proportion of tones responded to by
lever pressing (Fig. 1a) and the time taken
to respond to the tones (mean response
latencies; Fig. 1b) were calculated for cach
tone for each rat on each of the test days.
Analysis of variance with repeated-measures
(tone, test day) and a between-subjects factor
{housing) revealed a housing * tone interac-
tion { Fyz3=2.72, P=0.05) for the latencies.

Regression equations were calculated for
cach rat. Comparison of the slopes of the
response latency regressions indicated that
rats in unpredictable housing were slower
to press the lever in response to the food

tone and the ambiguous tones close to it
(Fig. 1b} (t= —2.44. d.£. =7, P=0.05; two-
tailed ttests throughout). These rats also
tended to show fewer responses to these
tones (Fig. la) (t=1.88, d.£=7, P=0.1).
Both findings were still evident when only
the slopes of the responses to the ambiguous
tomes were analysed (latencies: t= —21.42,
df.=7, P<005 proportions, =192,
df=7,P=0.109).

Overall, rats in unpredictable housing
were slower to respond and tended to show
fewer responses to ambiguous tones close ta
the positive tone and to this tone itself. The
treatment groups did not differ (P=0.2)
in tests of feeding motivation { consumption
speed of freely available food pellets’),
anhedonia {amount of sucrose solution con-
sumed™*), activity (hole—board test*), body-
weight change across the test period. and
response accuracy to training tones before
and after the imposition of housing changes,
indicating that none of these factors was
likely to account for our findings.

By usingambiguous stimuli to probe ani-
mals’ relative anticipation of positive and
negative events, we have shown that rats in
unpredictable housing show behaviour
indicating reduced anticipation of a positive
event. This compares with findings for
depressed or anxious humans, who also have
reduced expectation of positive events™* and
interpret ambiguous stimuli negatively’.

Our results call for further inve: tion
of the underlying processes involved™ . We
find no evidence of enhanced anticipation
of the negative event. This may be due to a
floor effect and could be revealed using,
for example, lever-pressing and nose-poking
as counterbalanced positive and negative
responses. It is possible that our technique
could be adapted to detect an enhanced
expectation of positive events—a correlate of
happy mood in humans®. Being able to assess
positive as well as negative affect in animals s
an important objective for animalwelfare'’.
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Cognitive Bias bei Bienen

Current Biology 217, 1070-1073, June 21, 2011 ©2011 Elsevier Ltd. Open access under CC BY license.  DOI 10.1016/j.cub.2011.05.017

Agitated Honeybees Exhibit

Pessimistic Cognitive Biases

Melissa Bateson,! Suzanne Desire,! Sarah E. Gartside,?
and Geraldine A. Wright'*

1Centre for Behaviour and Evolution, Institute of
Neuroscience, Newcastle University, Framlington Place,
Newcastle upon Tyne NE2 4HH, UK

Summary

Whether animals experience human-like emotions is contro-
versial and of immense societal concern [1-3]. Because
animals cannot provide subjective reports of how they feel,
emotional state can only be inferred using physiological,
cognitive, and behavioral measures [4-8]. In humans, nega-

Report

a manipulation of state, the subjects’ judgment is probed by
testing their classification of novel stimuli with sensory proper-
ties intermediate between the two trained stimuli. A pessi-
mistic cognitive bias is manifested in an increased tendency
of subjects to classify stimuli as likely to predict punishment
(or a reward of less value). We were able to use the same
approach to test for cognitive biases in honeybees because
bees are capable of associative learning and can base judg-
ments about novel stimuli on previous experiences [24-27].
Using an olfactory learning protocol for conditioned proboscis
extension, we trained honeybees to extend their mouthparts to
a two-component odor mixture (CS+) predicting areward (e.g.,
1.00 or 2.00 M sucrose) and to withhold their mouthparts from
another mixture (CS—) predicting either punishment or a less
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16 Durchgange

1ter Durchgang immer Belohnung
Pseudozufallige Reihenfolge (ABBABAABAABBABAB, A=CS+, B =CS-)

Umgekehrte Assoziation (1-hexanol assoziiert mit Zuckerwasser) war deutlich schlechter
Lernkriterium: richtige Reaktion in den letzten 4 Durchgangen, vorher mindestens 1 mal NaCl probiert

Bienen nach dem Lernen farblich markiert (um Wiederfang zu vermeiden) und freigelassen
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Zusammenfassung
Schitteln fuhrt bei Bienen zu pessimistischer Erwartungshaltung.
Behandlung mit Ameisensaure verandert die Erwartungshaltung nicht.

Die durch Schitteln veranderte Motivation Nahrung aufzunehmen kann auch als Verschiebung der
Motivation zugunsten von Verteidigung des Bienenstocks gesehen werden.

Verschiebung der Motivationslage aufgrund von auf3eren Bedingungen, die zu einer veranderten
Wahrnehmung und/oder zu einem veranderten Verhalten flhrt.

Wie lange halt dieser Zustand an?
"Emotionen" bei Insekten? Jein.

Keine langanhaltenden Effekte von Ameisensaure auf die Erwartungsvalenz der Bienen.
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