Effects of the anti-migraine drug Sumatriptan
on larva zebrafish seizure-like behaviour
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Abstract Results

Larvae seizure behaviour

Comorbidity of epilepsy with migraine and the prophylactic effect of anti-epileptic

drugs (AEDs) on migraine led to the hypothesis that a sub-population of these Larvae sel.zure Individual high and Group motor activity
diseases might share pathophysiology. progression ﬁ low velocity episodes ﬁ
We investigated the effects of sumatriptan (SUM), a 5-HT1B/1D agonist anti-migraine (Baraban et al., 2005)

drug, on seizure-like behaviour zebrafish. Larvae were incubated in diazepam (DZP), Stage 1: Increased swimming ’ mdlividluan{T'ocitymme Color Map ‘ ) Group Mean Instantaneous Velocity (mm/s)
SUM, or embryo medium before adding PTZ and video recording. activity gl O e ol
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14 mM pentylenetetrazole-treated : et . i "
larvae showed seizure progression

* Epilepsy affects at least 70 million people worldwide. After an epileptic
seizure, some patients experience post-ictal headache with migraine-like

I nt rOd uctio n with strong contrast in locomotor * High velocity <= ictal-like phase Cyclic group displacement at time points
- . _ . Kactivity against untreated groy * Low velocity <> post ictal-like phase &used by pentylenetetrazole treatmenj

symptomes. Maximum Tolerated Concentrations
Hyperexcitability of neuronal networks is a shared feature of both MITC test for Diazepam MITC test for Sumatriptan
migraines and epileptic seizures. 190 - 120 -

 Some anti-epileptic drugs (AEDs) have prophylactic effect on migraine.
Post-ictal headache responds to anti-migraine drugs such as sumatriptan,
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Hyper- Depression ok Highest concentration with no signs of toxicity * Highest concentration with no signs of toxicity
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Voltage-gated Na* o N S i * 6 uM was then used to check for anti-seizure e Serial concentrations from 1.8 mM were then
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e, 8 i effects screened for effects on seizures
Comparisons between epilepsy and migraine pathophysiology (Rogawski, 2012)
Objectives \ Sumatriptan showed dose-dependent anti-seizure effects
We investigated the effects of sumatriptan (SUM) on zebrafish \
pentylenetetrazole (PTZ)-induced seizure-like behaviour. Total distance travelled Mean velocity % time moving
. . . L. 25 A 4 4 25 -
SUM is a 5-HT1B/1D agonist that causes cerebral vasoconstriction . |
ontrol 3.5 m Control m Control
and inhibits release of pro-inflammatory factors. _ 207 W14 mM PTZ Z 3 Ll W14 mM PTZ 20 1 m 14 mM PTZ
§_15 | 1 @6 uM DZP + PTZ €55 1 @6 uM DZP + PTZ . @6 uM DZP + PTZ
Our hypothesis was that SUM would suppress seizure-like behaviour 3 S W 1.8 mM SUM + PTZ §>— 5 | W 1.8 mM SUM + PTZ &:—15 | W 1.8 mM SUM + PTZ
with effects comparable to diazepam (DZP). / % 10 - L momMEMIT ] Bas - B e £ 10 - e
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Animals. After mating 2 females and 1 PTZ-induced seizure-like behaviour

male, eggs were kept in embryo tests: 6 dpf were incubated in 6 uM DZP, ;l;r:i?:cr;ii?;a(:gxg:g dot.r?en'lg/'lcgl + Only the highest concentration of 1.8 ) Ih:n'zgz;]?”:éfroe‘i;rtzd'(:t;!o'y
medium (E3) at 28 °C. 1.8 mM SUM, or embryo medium for 18 distance travelled by larvae compared mM significantly reduced the mean tiF;ne n mgtionp 5
PTZ range-finding test: 7 dpf larvae hrs in a 96-well plate. PTZ was then to the PTZ-only group. velocity of larvae
were exposed to 2mM to 26 mM added to a final concentration of 14 mM. * Higher concentrations of
pentylenetetrazole and recorded. A video was recorded and larvae ) TD;Ese effects were comparable to Sumatripta_n lowered the % time
Seizure stages were scored and behaviour tracked and quantified using ' Kruskal-Wallis with Dunn Post-Hoc test and Bonferroni correction. spent moving
compared to negative control. open-source MATLAB applications All contrasts are made against the 14 mM PTZ group as reference
Maximum-tolerated concentration [LSRtrack and LSRanalyze: Zhou et al., *p<0.05 **p<0.01***p<0.001, N =8
(MTC) test for Diazepam and (2014). Nat. Prot].
Sumatriptan: 6 dpf larvae were Sedative effects test for DZP and SUM: 6 Sumatriptan caused mild sedation in larvae after an 18-hr incubation
incubated in serial dilutions from the dpf were incubated in 6 uM DZP, 1.8 mM
maximum dissolvable concentration for SUM, or embryo medium for 18 hrs in a
18 hrs. They were checked for startle 96-well plate and their behaviour Distance travelled Mean velocity % time moving
response and toxicity signs. MTC was recorded. Tracking and quantification 2 B2 s 107 L
the maximum concentration at which was done using open-source MATLAB _ 107 w | m Control = t] : [ m Control 8 7 L m Control
no signs of toxicity were observed in all  applications. % 8] B 1.8 mM SUM EO-S I m 1.8 mM SUM S 6 . } v [ B 1.8 mM SUM
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* Seizure scoring i gisssssgs NO Startle: YES  Compared to the control group, 1.8 * The concentrations of Sumatriptan « % of time spent moving was not
e Comparison with control bt ot gd Check for Highest is mM Sumatriptan significantly used did not affect the mean velocity altered by Sumatriptan
\ \ cecssccce toxicity signs MTC / reduced distance travelled by larvae of larvae treatment

All contrasts are made against the control group as reference

/ PTZ_induced Seizure behaviour tests \ * Sumatrlptan Caused mlld SEdatlon Kruskal-Wallis with Dunn Post-Hoc test and Bonferroni correction.

Incubation  videography Larvae tracking and quantification using hs Not significant,* p < 0.05
| > Tracking open-source MATLAB functions ' -
I 18 hrs ‘ 22 mins andl ~( Tracking and pixel quantification of
anatysis individual larva centroid displacement - COl
96-well plate
1 18 mFI)\/I SUM I\(/)ifhulfTZ frame by frame using LSRtrack to COﬂCl US|onS The authors declare
2. 6uMDZP  tol4mM \ generate .mat file with data J * SUM showed anti-seizure effects comparable to those of diazepam no conflicts of
! -
3. Embryo : : : : : : Interest
edium Analysis of .mat file into Excel data and * Mild sedative effects of sumatriptan may contribute to anti-seizure effects.
graphical output using LSRanalyze
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