
IN TRO DUC TION
The bio genic amine his ta mine has re cently been sug -

gested to be a neu ro trans mit ters or neu romodu la tor in the
mam mal ian brain [7, 14]. It was pre vi ously re ported that his -
ta mine af fects a va ri ety of brain ac tiv ity such as: arousal
state, lo co mo tor be hav ior, feed ing be hav ior or regu la tion of
pain [5, 14] but the role of cen tral his ta mine and his ta mine
re cep tors in con vul sions are still un cer tain. There are re ports 
that H1 re cep tor an tago nists oc ca sion ally pro duce con vul -
sions in healthy chil dren [15] and in adult epi lep tic pa tients
[1]. On the other hand, in ex peri men tal stud ies, Ger ald and
Rich ter [4] ob served ef fects of his ta min er gic agents on the
sus cep ti bil ity to mice of sei zure. Moreo ver, Tuomisto and
Tacke [13] sug gested that brain his ta mine may be im por tant
in in hi bi tion of maxi mal elec tro shock sei zure in rats. Also,
Scherkl et al. [6] found that L- histidine, which ele vated brain 
his ta mine lev els as a pre cur sor of his ta mine, in creased the
thresh old for pentetrazole- induced sei zure. Then, cen trally
act ing H1 re cep tor an tago nists like di phen hy dramine, an ta -
zoline or py ri lamine were shown to po ten tate elec tro- [3, 8,
9, 11] or che mo con vul sions [12].

The aim of this study were evalu ated the ef fect of astemi -
zole on lo co mo tor ac tiv ity of some con ven tional an tiepi lep tic
drugs. Car ba mazepine and val proate were given at doses

equal to their ED50s against maxi mal elec tro shock in mice,
whilst astemi zole was ad min is tered at dose 2 mg/kg, which
did af fect the elec tro con vul sive thresh old [10].

MA TE RI ALS AND METH ODS

Ani mals
Adult male Swiss al bino mice (weigh ing 22-26 g) were

pur chased from a li censed breeder (Dr. T. Gorz kowska,
Warszawa, Po land). The ani mals were housed in col ony
cages with free ac cess to food (chow pel lets) and tap wa ter.
The ex peri men tal tem pera ture was 23  2C and mice were on
a natu ral light- dark cy cle. Af ter 7 days of ad ap ta tion to labo -
ra tory con di tions, the ani mals were ran domly as signed to
ex peri men tal groups (con sist ing of 12 ani mals). Each mouse 
was used only once. All ex peri men tal pro ce dures were ap -
proved by Lo cal Eth ics Com mit tee of Lublin.

Drugs 
The fol low ing drugs were used through out the study:

astemi zole (Polfa Warszawa, Po land) and con ven tional an -
tie pi lep tic drugs: val proate mag ne sium (Di pro mal, Polfa
Rzeszów, Po land) and car ba mazepine (Am izepin, Polfa
Warszawa, Po land). Val proate was dis solved in dis tilled wa -
ter, while astemi zole and car ba mazepine were sus pended in
a 1% so lu tion of Tween 80 (Sigma, St. Louis, MO, USA).
All drugs were ad min is tered intrape ri to neally (i.p.) in a vol -
ume of 0.1 ml/g body weight. The drugs were given 30 min
prior to the test. 
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Lo co mo tor ac tiv ity 
Ap pa ra tus. Lo co mo tor ac tiv ity was as sessed with a

Digis can Ani mal Ac tiv ity Moni tor Sys tem (Om nitech Elec -
tron ics, Co lum bus, OH, USA). Each moni tor con sisted of a
41 x 41 x 32 cm Plexi glas open field box with a grid of in fra -
red beams mounted hori zon tally every 2.5 cm and ver ti cally
every 4.5 cm. Pho to cells lo cated on the wall di rectly op po -
site each photo- beam were ac ti vated when the ani mal
in ter rupted the beam. Each box was par ti tioned with acrylic
cross into four (20 x 20 x 32 cm) quad rants. Mice were
placed and tested in the op po site quad rant of each unit (i.e.
two mice per box). The pho to cells of each ac tiv ity box were
con nected to the Digis can ana lyzer that trans mit ted the
number of beam breaks (ac tiv ity data) to a com puter. Dur ing 
op era tion, the pat tern of beam in ter rup tions was elec troni -
cally re corded and ana lyzed by IBM-PC com pati ble
com puter. The ac tiv ity moni tor ing sys tem checked for in ter -
rup tions of each in fra red beam at a fre quency of 100 Hz.
In ter rup tion of any beam was re corded as an ac tiv ity score.
Si mul ta ne ous in ter rup tions of two or more con secu tive
beams sepa rated by at least 1 s were re corded as a move -
ments score. All ac tiv ity data were col lected dur ing two
con secu tive 15- min pe ri ods. Cu mu la tive counts were com -
piled and down loaded every 15 min into the data col lec tion
soft ware, which or gan ized these counts into dif fer ent mo tor
in di ces. 

Three types of ac tiv ity were as sessed: two vari ables of
hori zon tal ac tiv ity, such as to tal dis tance (cm) trav eled and
number of hori zon tal move ments (number of sepa rate hori -
zon tal move ments exe cuted by an ani mal with a mini mum
stop time of 1 s to sepa rate move ments), and ver ti cal ac tiv -
ity, re corded as the to tal number of pho to beams in ter rupted
on the ele vated sen sors.

Pro ce dures. The day be fore the test, ani mals were to ha -
bitu ated to test ing pro ce dures and their par ticu lar ac tiv ity
cham ber, and be gan im me di ately af ter i.p. in jec tions of the
wa ter ve hi cle.  The day af ter, mice were evalu ated in the
same con di tion.  Prior to the test, the ani mals were de prived
of all food for 24 h. An tie pi lep tic drugs were given at doses
equal to their ED50 val ues against maxi mal electroshock-
 induced sei zures. Mice were given drugs at times sched uled
for the elec tro con vul sive test, ac cord ing to Świąder et al.
[10]. Each mouse im me di ately af ter in jec tions was placed
into des ig nated ac tiv ity cham ber. Meas ure ment was made
two times in a 15 min pe riod. First times was found as an ex -
plora tory ac tiv ity, while sec ond one was de fined as a
spon ta ne ous ac tiv ity of mice.

Treat ment pro to col
The ani mals were in jected with a sin gle dose of H1 re cep -

tor an tago nist and one of the an tie pi lep tics at the time prior
to the tests char ac ter ized above. Con ven tional an tie pi lep tic
drugs were tested at the time of their peak- anticonvulsant ac -
tiv ity ac cord ing to our pre vi ously pub lished stud ies, whilst
the astemizole- time of maxi mum ac tiv ity was de ter mined
ex peri men tally [10]. 

Sta tis tics
The re sults from the lo co mo tors ac tiv ity were sta tis ti cally 

veri fied by Kruskal- Wallis (non- parametric ANOVA test)
fol lowed by Dunn’s test. 

RE SULTS
Ef fects of astemi zole treat ment alone or co- admini-

stered with an tie pi lep tic drugs on lo co mo tor ac tiv ity of
mice in ex plora tory time.

Astemizole given alone (at the dose of 2 mg/kg) did not
affect on the three variable of motor activity, i.e. horizontal
activity, total distance or vertical activity in mice. However,
this H1 receptor antagonist significantly decreased vertical
activity of mice when was co-administered with car bama-
zepine or valproate. Moreover, it was noted that astemizole
(2 mg/kg) significantly impaired of horizontal and vertical
activity of animals receiving valproate (240 mg/kg) versus
control group. On the other hand, increased of total distance
have been shown in groups treated with valproate (at the
doses of 240 and 252 mg/kg) or carbamazepine (10.4 mg/kg).
In animals which received carbamazepine (10.4 mg/kg)
alone has been observed intensification of total distance and
vertical activity (Tabl. 1). 

Table 1. In flu ence of astemi zole (1- day treat ment) on ex plora tory
lo co mo tors ac tiv ity in mice 

Drugs [mg/kg]
Horizontal activity Vertical

activity
Movement Total distance Movement

Vehicle
Astemizole [2]
CBZ [10.4]
CBZ [8.6]
CBZ [8.6] + Astemizole [2]
VPA [252]
VPA [240]
VPA [240] + Astemizole [2]

1545109
1397158
1992265
1990267
1153122
1832181
1863178

969179*;#

64693
1435131
102667*
862184
59793

1518173*
1621274*
780140#

22425
34122

35127*
39582

10622*;#

21333
25634

8126*;#

*p<0.05 vs. ve hi cle
#p<0.05 vs. to the re spec tive dose of an tie pi lep tic drug given alone
Carbamazepine (CBZ) and valproate (VPA) were given i.p. 30 min before
testing. Astemizole in single dose was given i.p. 30 min before testing.
Presented values are the means  SD of 12 determinations. The results were
statistically verified by the Kruskal-Wallis test followed by Dunn's test.

Ef fects of astemi zole alone or ad min is tered with an tie -
pi lep tic drugs on lo co mo tor ac tiv ity of mice in sponta-
ne ous time.

Astemizole (2 mg/kg) combined treatment with car bama- 
zepine (8,6 mg/kg) significantly impaired movement and
total horizontal distance of mice when compared to vehicle
treated group. Additionally, decreased of total horizontal
activity it was find versus animals receiving carbamazepine
alone. Also, changed of horizontal activity (measured in
movement or total distance) have been shown in group
treated with valproate alone (at the doses of 240 or 252
mg/kg). In this context it seems very interesting the fact that
combination of astemizole with valproate (240 mg/kg)
significantly decreased horizontal activity movement in
comparison to saline treated group. In contrast, locomotor
activity of the remaining AEDs combined with astemizole or 
given alone are similarly to that of control groups (Tabl. 2).
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Table 2. Influence of astemizole (1-day treatment) on spontaneous
locomotors activity in mice

Drugs [mg/kg]
Horizontal activity Vertical

activity
Movement Total distance Movement 

Vehicle
Astemizole [2]
CBZ [10,4]
CBZ [8,6]
CBZ [8,6] + Astemizole [2]
VPA [252]
VPA [240]
VPA [240] + Astemizole [2]

1046141
630192

1161118
1108282
321142*
102367

621122*
26379**

30573
20767
34950

464126
10875*;#

82983**
47889
23650

15258
12818
13315

277122
8521

11919
7121
3910

*p<0.05; **p<0.01 vs. ve hi cle
#p<0.05 vs. to the re spec tive dose of an tie pi lep tic drug given alone
Carbamazepine (CBZ) and valproate (VPA) were given i.p. 30 min before
testing. Astemizole in single dose was given i.p. 30 min before testing.
Presented values are the means  SD of 12 determinations. The results were
statistically verified by the Kruskal-Wallis test followed by Dunn's test.

DIS CUS SIONS
In our pre vi ously pub lished data we in di cated that astemi -

zole re duced the thresh old for elec tro con vul sions and at the
low est ef fec tive dose of 2 mg/kg, de creased the an ti con vul -
sant ac tiv ity of phe no bar bi tal and di phen yl hy dan toin, but
not that of val proate and car ba mazepine and pro duce neu ro -
toxic ef fects in the chim ney test in mice [10]. It is note- 
wor thy that astemi zole di min ished the an ti con vul sant prop -
er ties of con ven tional AEDs only fol low ing 7- day treat ment, 
be ing with out ef fect upon the ED50 val ues of the AEDs when 
given acutely. Fur ther more, astemi zole did not af fect the
free plasma and brain con cen tra tions of con ven tional AEDs
(12), so the pos si bil ity of phar ma coki netic events may be ex -
cluded.

On the other hand, astemi zole at 2 mg/kg, given acutely,
con sid era bly en hanced a con vul sant ac tion of amino phyl -
line, which was re flected by a de crease in amino phyl line
CD50 value. Moreo ver, astemi zole (2 mg/kg) sig nifi cantly
short ened the la tency to the on set of aminophylline- induced
con vul sions. Also, astemi zole in creased the number of ani -
mals with tonic sei zures and en hanced mor tal ity in
com pari son to the amino phyl line alone- treated ani mals [12].

Moreo ver, astemi zole pro longs a car diac QT in ter val that
may prog ress to a rare but fa tal car diac ven tricu lar tachy car -
dia known as “tor sades de poin tes” [2].

The pre sented data have been shown that astemi zole may
en hance dis tur bance of hori zon tal move ments as well as to -
tal dis tance in ani mals re ceiv ing an tie pi lep tics at its ED50
val ues stud ied – for com bi na tion of val proate - on ex plora -
tory lo co mo tor ac tiv ity. Fur ther more, co- administration of
val proate with H1 re cep tor an tago nist ag gra vates im paired
of ver ti cal ac tiv ity. It is note wor thy, that car ba mazepine
given si mul ta ne ously with astemi zole ex ert toxic ef fect in
mice when is com pared to group re ceiv ing AED alone (at the 
same dose). This af fect has been clearly shown on spon ta ne -
ous lo co mo tor ac tiv ity time for value of to tal dis tance.

It should be em pha sized that astemi zole and other sec ond
gen era tion of H1 re cep tor an tago nists pene trates the blood-
 brain bar rier very poorly and are largely de void of sig nifi -

cant seda tive ef fects es pe cially se da tion. This is why, the
sec ond gen era tion of H1 re cep tor an tago nists are very of ten
pre scrib ing by pe di at ric doc tor in a broad spec trum of al ler -
gic prob lems. 

How ever, as was men tioned above even small doses of
astemi zole seem to ex ac er bate the ad verse ef fect of val proate
and – to a lesser ex tent – car ba mazepine.

In such cases newer generation of histamine receptor
antagonists should be used with caution in patients suffering
on epilepsy. It should be stressed that combined treatment of
astemizole with carbamazepine or valproate may be clini-
cally hazardous.
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