ROLE OF THE MIDBRAIN IN DESCENDING
CONTROL OF SWIM BEHAVIOUR
IN THE XENOPUS LAEVIS TADPOLE

INTRODUCTION

Research has shown that the midbrain is able to
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METHODS

Animal Preparation

e Control animals = Developmental stage 37/38:
Intact animals were ,
placed in tadpole
(de chlorinated) water 1mm

Dissections were carried out in saline following
brief exposure to 0.1% MS-222.

« Sham-operated 5
animals = Dorsal
opening of the
skin to expose the
CNS.

e Lesioned animals =
A transverse lesion

through the | | |
Figure 2: Schematic representation of

midbrain/hindbrain the Xenopus tadpole with lesions. A,
border control B, sham-operated C, lesioned

RESULTS

Behavioural Set up

A digital camera was used to film high speed
videos (420 frames per second).

All tadpoles began
each trial in a sylgard
petri dish filled with
water or saline and
positioned dorsally

A short poke was used
to stimulate skin
receptors on the body
or tail to initiate a swim
response.

Each animal was
allowed to recover
between trials (~5min).

1 mm

Figure 3: The Xenopus tadpole with
stimulus sites marked (*) in A, lateral
and B, dorsal view. (body stimulus:
blue, tail stimulus: yellow)

Analysis

* Videos analysed using Image J software
to determine the delay between skin
stimulation and the onset of swimming

29 67 81 90 107 129 143
)

Figure 4: Response to a short stroke to the tail with a hair seen
from dorsal view. (Skin stimulation: Oms, first bent: 81ms)
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* All experimental data were plotted and
statistically analysed wusing SPSS
software.

Initiation of Swimming

Lack of descending midbrain control of the
motor system, significantly increases
(P=0.03) the delay to the start of swimming
when the tadpole is stimulated on the body,

but not when stimulation is applied on the
tail (P=0.25).

These preliminary results suggest a
possible functional role of the midbrain In
the initiation of swimming.
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§ A, Graph of response latency to body skin
3 300 - — stimulation. Control: n=4 trials=12, Sham-operated:
S n=4 trials=10 , lesion n=7 trials=21.
B, Graph of response latency to tail skin stimulation.
200 Control: n=6 trials=21, Sham-operated: n=4
trials=13 , lesion n=2 trials=7.
100 Statistical analysis using Mann-Whitney U Test;
1 P<0.05 was considered statistically significant.
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Side of first motor response

Attenuation of midbrain descending
control affects the side of the first motor
activity. In lesioned animals the first eo
bend frequently happened on the

unstimulated side of the stimulus, § ™
relative to control animals. LR

This leads to the tadpoles behaviour 20
being predictable and predatable,
suggesting a role of the midbrain in 0
predator avoidance.
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Figure 6: Side of first bend
(Control: n=10 trials=33, lesion
n=9 trials=28)

Observational Data

Lesioning of the
midbrain/hindbrain border
affects the posture of the
tadpole. Indicating the role
of the midbrain in postural
control of tail orientation Flgure 7: Example of swim
during SWimming as seen posture and the orientation

of the tail seen in the dorsal

in larval zebrafish 4. view
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