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1. INTRODUCTION

The Cavalier King Charles Spaniels (CKCSs) are predis-
posed to numerous inherited neurological and cardiological 
problems due to their high predisposition to genetic pool 
originated consanguineous diseases 1-3. Mitral valvular heart 
disease (MMV) is one of the most common inherited dis-
orders in CKCSs. The CKCSs have genetic mutation on the 
ACE-I gene. This polymorphism is related to lower ACE ac-
tivity. Moreover, renal and pancreatic diseases are reported 
with high prevalence on post-mortem examinations 52.2% 
and 51.9% which have lower clinical signs at ante-mortem 
examinations 16.7%, 25%, respectively 4. Epilepsy and sei-
zure have complex physiopathological background, and are 

most common idiopatic or primary neurologic disorders 
in dogs 5-7. Various anticonvulsant (ACDs) and antiepilep-
tic drugs (AEDs) are used for the management of seziures 
and epilepsy. The main goals of treatment, to eliminate 
epileptic events, to decrease seizure frequency and inten-
sity, to avoid adverse effects such as long term treatment, 
drug-drug interactions, to decrease seizure-related mortal-
ity and morbidity, and to restore abnormal behaviour due 
to maintenance the life quality. Primarily preferred AEDs, 
were reported as effective to manage epileptic seizures have 
high interactions between drugs and undesirable side ef-
fects such as hepatotoxic and pancreotoxic activity on the 
patients 8. A water soluble pyrrolidone derivate levetirace-
tam (LEV) whose chemical structure and molecular charac-
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teristics and pharmacokinetic properties differs from other 
AEDs has prominent advantages as fully absorbed after oral 
administration,  minimal protein-binding, lacked of hepat-
ic metabolism, excreted unchanged in the urine, and short 
half-life 9.Gabapentin is also safely, tolerable GABA analog 
second-generation antiepileptic drug which is rapidly ab-
sorbed after oral administration. The mechanism of action is 
not fully elucidated yet but it is not metabolized by the liver 
as same as levetiracetam. Hereby, gabapentin is not used the 
cytochrome P oxidase 450 (CYP450) isoenzyme system10. It 
seems more effective due to less drug interactions at man-
agement of epilepsy.Fipronil is widely used, second-gener-
ation phenylpyrazole originated antiparasitic insecticide in 
veterinary practice and exerted their effects by inhibition of 
ligand-gated chloride channels of targeted parasites. Block-
age of the gamma amino butyric acid (GABA)-gated chlo-
ride channels by fipronil are caused to reduce neuronal in-
hibition and lead to convulsions and hyperexcitation of the 
central nervous system11.First-line AEDs, especially pheno-
barbital and potassium bromide, are preferred primarily to 
manage the epileptic seizures in dogs by veterinarians12. The 
pharmacodynamics of first line AEDs and enalapril which is 
used to cure symptomatic cardiac diseases are metabolized 
by liver enzymes especially by CYP450 pathway. However, 
there is not enough information about the physiopatho-
logical and pharmacological metabolic mechanisms of the 
levetiracetam. Additionally, no data on the interaction of 
leavsitram and fipronil were found in the reference informa-
tion. For that reasons, the aim of this case report is to shown 
the successful management of epileptic seizures in a CKCS 
breed dog with MVD and possible drug to drug interactions 
by second-generation AEDs’.   

2. CASE DESCRIPTION
The dog is a 3-year-old female, CKCS breed stud, neutered 
and has had epileptic seizures for about 3 months. The dog 
was consulted at Veterinary Faulty Clinics and myxomatous 
mitral valve heart disease (MMVD) was diagnosed. Diagno-
sis was based on the patient history, clinical symptoms and 
status epilepticus formation. MRI was not performed due to 
owner response based on the side-effects of anaesthesia re-
quirement. Phenobarbital (2.5 mg/kg BID, PO) and enalapril 
(0.5 mg/kg BID, PO) were prescripted for the management 
of epileptic seizures and medication of the MMVD. Howev-
er, the dog was not reacted the treatment as expected and 
epileptic seizures were increased dramatically (~7 times per 
day) in addition with respiratory depression. The treatment 
protocol was changed to levetiracetam (15 mg/kg BID, PO). 
The dog was reacted well to levetiracetam treatment and 
epileptic seizures were disappeared with respiratory depres-
sion. Three months later a routine parasitic treatment was 
done with fipronil (0.067 ml/kg, spot-on). The epileptic at-
tacks were dramatically increased and became more severe 
just after the fipronil treatment (~7 times per day). Thus, 
gabapentin (10 mg/kg, TID, PO) was decided to use togeth-
er with levetiracetam (10 mg/kg BID, PO). Epileptic seizures 

disappeared with the use of gabapentin over again.

3. DISCUSSION

According to the American College of Veterinary Internal 
Medicine (ACVIM) consensus statement for seizure man-
agement in dogs based on current literature and clinical 
expertise; phenobarbital, bromide and imepitoin are rec-
ommended as primary and more effective monotherapeutic 
AEDs, than primidone, zonisamide and levetiracetam are 
less recommended8. There is a lack of knowledge about pre-
ferred AEDs by Turkish Veterinarians to the management of 
epilepsy in the dog. Nevertheless, in our experience first-line 
AEDs are widely used to control the epileptic seizures among 
clinicians. In this case, myxomatous mitral valve heart dis-
ease was diagnosed on an epileptic CKCS breed dog. Pheno-
barbital was chosen for the first decision to management of 
the epileptic seizures by veterinarian. Meanwhile, enalapril 
was preferred to alleviate the cardiac effects of MMVD. 

Meurs, et al. 4 were pioneered in the opinion of the ACE 
gene polymorphism in CKCSs and they previously were re-
ported that canine ACE gene polymorphism associated with 
a decrease in ACE activity. According to their results, the 
CKCS appears to have a high prevalence of the ACE vari-
ant which reduces the levels of ACE activity. Therefore, the 
efficacy of an ACE-I inhibitor enalapril for the treatment of 
MMVD on CKCs has not been fully established.

CKCSs are brachycephalic breeds, and are predisposed to 
respiratory disorders related to their genetic characteristics. 
Summers, et al.13 was reported the prevalence of brachyce-
phalic airway obstruction syndrome %16 in a total of 3624 
CKCSs. Phenobarbital is a barbituric acid derivate and lon-
gest-acting barbiturate that inhibits the calcium channels, 
resulting in a decrease in excitatory transmitter release thus 
its caused to CNS and respiratory depression which may 
progress to Cheyne-Stokes respiration14 abnormality. The 
respiratory abnormality forced to reconstruct the manage-
ment protocol of epileptic seizures. Hence, we decided to 
use the levetiracetam as a second generation AED which is 
widely used in human practice, lesser side effects have been 
reported and chemically unrelated to existing AEDs, also 
may be more appropriate when it is used with a combined 
drug protocol. Lynch, et al.15 reported that LEV’s cellular tar-
get is synaptic vesicular protein SV2A. Synaptic vesicles are 
abundant secretor organelles of presynaptic nerve terminals 
which are divided into two classes based on their functions 
as transport and trafficking proteins. SVs are accumulated 
high quantities of neurotransmitters and secrete them by 
fusion with the presynaptic plasma membrane. One of the 
family members SV2A’s, which is most widely distributed 
in the central nerveous system (CNS), exact role, is still re-
mains unclear. However, it has been proposed to be an in-
tegral membrane protein present on all synaptic vesicles. 
Packer, et al.16 reported that levetiracetam is a well tolerated, 
seizure-suppressing drug, and the success rate in 52 epilep-
tic dogs was found %50 reduction, %15 of all the dogs were 
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completely free from seizures both mono- or add-on thera-
py. Just, 2 dogs with the levetiracetam monotherapy group 
were needed to add-on therapy by gabapentin after 168 
days of treatment. Nevertheless, there is lack of information 
about why the researchers were decided to need and choose 
gabapentin to add-on therapy.

Bharathraj, et al. 11 reported the interaction between fipronil 
and status epilepticus; the blockage of the GABA-gated 
chloride channels by fipronil reduces neuronal inhibition 
and leads to convulsions and hyperexcitation of the central 
nervous system. Fipronil has also been previously report-
ed to trigger hyperexcitability such as tremor, convulsions, 
seizures and death12. Even if, fipronil is noncompetitively 
bound GABAA-gated chloride channels thereby blocking 
the inhibitory action of GABAA in the CNS, the return of the 
epileptic seizures, after well managed levetiracetam thera-
py which also act on voltage- or ligand-gated ion channels 
involved in synaptic transmission17, could be mediated by 
unexplained drug-drug interactions in our case. 

Govendir, et al. 18 reported that gabapentin treatment as 
an adjunctive agent to phenobarbital and/or potassium 
bromide increased the interictal period and shortened the 
post-seizure recovery and in some dogs seizures were termi-
nated while in others there was an increase in interictal pe-
riod. Platt, et al. 19 treated 11 dogs with refractory idiopath-
ic epilepsy, they concluded that after 3 months gabapentin 
therapy lead to reduction in the number of seizures %50 
and it should be considered as an adjunctive anticonvulsant 
treatment. Therefore we decided to add-on therapy with ga-
bapentin to manage to the epileptic seizures after fipronil 
treatment. Up to now, we were not encountering new at-
tack and still continue applying the gabapentin as an add-on 
therapy protocol.

4. CONCLUSION

In conclusion, new generation AEDs were reported to have 
lesser side effects based on the pharmacokinetic data which 
is indicated that levetiracetam not using the cytochrome 
P450 liver metabolic pathway. In addition to this advanta-
geous metabolic activity, it may be effective in controlling 
routine epileptic seizures of CKCSs without causing respi-
ratory depression. Fipronil, phenylpyrazole origin and other 
antiparasitic drugs should be used very carefully and under 
veterinary consultant supervision due to their side effects 
especially in epileptic dogs. Finally, gabapentin could be a 
good option for the alternative add-on therapy to control 
epileptic seizures in CKCSs.
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