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World Health Organization data suggest that neurological disorders are an
important and growing cause of morbidity. One of the most common neurolog-
ical disorder affecting people is epilepsy. Many companion animal neurological
diseases share epidemiologic, pathophysiologic and clinical features with their
human counterparts. In companion animals, affected species are mostly dogs, cats
and rabbits.

Seizure is defined as the clinical manifestation of abnormal electrical activ-
ity in the brain. Epilepsy is a brain disease characterized by the psychological,
cognitive, social and environmental consequences of seizures. The epileptic sei-
zures are recurrent events characterized by behavioral alterations that reflect the
underlying neural mechanisms of the disease. In most cases, the disease can be
diagnosed by anamnesis or observing the seizure. There are many reviews and
researches about epilepsy and epileptic seizures in companion animals such as
dogs and cats but not in rabbits. There are several causes of epilepsy in rabbits
including viral, bacterial, parasitic, metabolic, respiratory, cardiovascular, nutri-
tional, toxic, traumatic, enviromental and non-epileptic causes.

Rabbits can be considered suitable for seizure and epilepsy investigations
due to their recurrent seizures with low risk of death. As mentioned, there are sev-
eral causes of epilepsy in rabbits but still to elucidate the exact mechanism of epi-
lepsy and epileptic seizures in rabbits more studies need to be carried out. Despite
the advances in the disease management, epilepsy is still an important cause of
disability and mortality in both humans and companion animals. As tonic-clonic
seizures with brainstem origin mostly affect children, epileptic seizures in rabbits
may be a good model for further studies.

Key words: Brain disease, epilepsy, neural disturbances, behavioral alter-
ations, rabbit, seizure.

Introduction. Epilepsy refers to multiple sei-
zures that occur over a long period of time. Epi-
lepsy and seizures are not synonymous. Seizure is
defined as the clinical manifestation of abnormal
electrical activity in the brain [1, 2]. Epilepsy is a
brain disease characterized by the psychological,
cognitive, social and environmental consequences
of seizures. The epileptic seizuresare character-
ized by behavioral alterations that reflect the un-
derlying neural disturbances of the disease. Sev-
eral classification systems have been developed
for human epileptic seizures based on etiology,
clinical signs and electroencephalography. Un-
fortunately these schemes are difficult to apply to
veterinary patients because electroencephalogra-
phy usually not available for companion animals
[2]. In veterinary epileptology there is currently no

universally accepted terminology. Therefore Inter-
national League Against Epilepsy (ILAE) concept
for human epilepsy is applied to veterinary medi-
cine with some differences [3]. The ILAE defines
epileptic seizure as a transient occurrence of signs
and/or symptoms due to abnormal excessive or
synchronous neuronal activity in brain [3, 4]. In
most cases, the disease can be diagnosed through
a careful anamnesis/history or by the observation
of the seizure type. In human medicine, all indi-
viduals with epilepsy have seizures, but not all
individuals with seizures have epilepsy [4, 5]. In
veterinary literature on epilepsy in dogs is well
documented and in cats is less extensive [3].
Historically, during investigation by psychia-
trists and behavioral scientists of the susceptibility
of mice and rats to auditory seizures, the focus of
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attention shifted to the spontaneous seizure for-
mation of Viennese white rabbits. It has been re-
ported that the sensitivity in this breed is the result
of a mutation, and it has been observed that con-
vulsions occur during feeding, cage cleaning and
whistling, especially in white-haired blue-eyed
rabbits. The seizures observed at this time have
tonic-clonic and stupor phases unlike epilepsy,
and conform to the definitions called incomplete
or abortive [6]. Therefore, not all seizures are asso-
ciated with epilepsy [2]. As there are many caus-
es of chronic recurrent seizures, epilepsy is not a
specific disease but a diverse group of disorders
[1, 7]. There are two causes of epileptic seizures.
First one is an innate predisposing cause and the
second is an exciting cause. To clarify the terms
it can be stated that predisposing causes are in-
nate, remote or underlying and exciting causes
are as immediate or provoking [8]. Epileptic sei-
zures may occur as a result of a structural, sys-
temic, toxic or metabolic stimulation that affects
the central nervous system. Although an etiologic
agent can be identified, still in about one half of
cases, the cause is unknown [5, 9]. The ictal and
clinical (ictal semiology) signs of clinical mani-
festation of epilepsy depend on the location of
the electrical discharge in the brain. Seizures can
affect sensory, motor and autonomic functions as
well as consciousness, cognition, behaviour and
memory [3, 4]. In cats, the main etiologic catego-
ries of epilepsy are idiopathic epilepsy, symptom-
atic epilepsy, probable symptomatic epilepsy and
reactive epileptic seizures [10, 11]. In a study of
cats with seizure disorders [12] it was stated that
all cats with seizures have structural brain disease
and idiopathic epilepsy occurs very rare in cats.
Epileptic seizures can have a wide range of clini-
cal signs and whether a seizure event is epileptic
can only be suspected based on clinical, laborato-
ry and neuroimaging findings [3].

Overall Incidence of Epilepsy. In humans,
epilepsy affects both sexes and all ages with
worldwide distribution. The prevalence and the
incidence are slightly higher in men compared to
women [5]. In a review and meta-analysis of in-
cidence studies, the pooled incidence rate of ep-
ilepsy was 61.4 per 100,000 person-years (95%
Confidence interval 50.7-74.4). Also in a study;, it
was reported that the overall lifetime prevalence
of epilepsy was 7.60 per 1,000 population (95%
Confidence interval 6.17-9.38) and was higher in
lower middle income countries (8.75 per 1,000;
95% CI 7.23-10.59) than in high income coun-
tries (5.18 per 1,000; 95% CI 3.75-7.15) [13]. The
most common form of epilepsy in humans is tem-
poral lobe epilepsy. In this form; seizures spread
to cortices and hippocampal neuron loss may ocur
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as well. Complex mechanisms of seizure genera-
tion in temporal lobe epilepsy cannot be acquired
in clinical trials with humans. Because of this, the
use of appropriate animal models is essential to
clarify possible mechanisms [14].

In animals; seizures are categorized into fo-
cal (one hemisphere of the brain is affected),
generalized (both hemispheres are affected si-
multaneously), and unknown. Focal seizures
are classified according to whether awareness
(a marker for consciousness) is intact or impaired.
Focal and generalized seizures are divided into
motor and non-motor [15]. Also a focal seizure
may progress to a generalized seizure [16]. Sim-
ple focal seizures include facial twitching and in
this for, there is no consciousness loss; however,
in complex focal seizures there is an impairment
of consciousness [17]. Focal seizures have been
associated with structural brain disease but there
are evidences that focal and generalized seizures
ocur with nearly equal frequency in idiopathic and
secondary epilepsy [18,19]. Pakozdyet al. (2010)
reported in their study that 40-50% of cats in the
idiopathic and secondary epilepsy groups showed
both focal and generalized seizures. Although the
prevalence of seizures in pediatric dogs and cats is
unknown, the overall incidence in the pet popula-
tion is reportedly 2% to 3% [20]. Also it was esti-
mated that epilepsy affect approximately 0.75% of
the canine population [21]. In studies conducted
on rabbit species with the peak sensitivity to sei-
zures and epilepsy in the second month of their
lives, sex discrimination could not be determined
and the characteristics of the genetic factors could
not be fully elucidated. Current studies have fo-
cused on the relation of susceptibility to seizures
in rabbits with previous seizure or exposure to any
external factors. As a result, it has been reported
that seizure and epilepsy behavior is independent
of time [22].

Etiology of Seizures And Epilepsy In Rab-
bits. Several parameters associated with auditory
seizures in animals have been reported by differ-
ent researchers as genetic background, biochemi-
cal, temperature, age, diet and diurnal differences
[23]. Rabbits can be considered suitable for sei-
zure and epilepsy investigations due to their recur-
rent seizures with low risk of death [24]. In order
to differentiate epileptic seizure from non-epilep-
tic seizure it is important to be aware of 4 charac-
teristic stages. These stages are; prodrome, aura,
ictus and postictal stages. Seizure starts with pro-
drome stage and it may lasts hours to days. During
this stage restless activity and anxious behaviour
is prominent [3, 11]. Aura stage is a subjective ini-
tial feeling of the ictal event and without electro-
encephalography, it cannot be differentiate from
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prodrome stage in animals. The ictus is the sei-
zure event itself and is followed by postictal stage.
Postictal signs typically lasts a few minutes to
hours and include confusion, blindness and ataxia
[22]. These stages have diagnostic value in local-
izing the origin of the seizure in the brain [3, 19].

Unlike cats, idiopathic epilepsy in dogs is
believed to be usually genetic origin. In a feline
study, it was determined that some cat breeds such
as European shorthair might have a predisposition
to idiopathic epilepsy [19]. In rabbits epileptic sei-
zures mostly occurs due to acoustic stimulation.
High-intensity acoustic stimulation causes audio-
genic seizures. In audiogenic susceptible animals
such as rabbits, a single acoustic stimulant triggers
a reflex seizure mimicking those seen in humans.
It usually begins with wild run progressing to a
tonic-clonic phase [14].

The most common seizures in rabbits are
absences, also known as "petit mal"; rarely, ton-
ic-clonic or grand mal type of epilepsy can be
seen. Petit mal seizure lasts a few seconds and it is
often a secondary reaction to a drug, hyperthermia
due to heat stroke or fever, hypoxia due to respi-
ratory distress, or an excessive itching caused by
ectoparasites or severe pain. Some rabbits are sen-
sitive to stroking their fur contrary to the growth
direction which may cause seizures. In humans,
this type of epilepsy mainly seen on children [23].
In rabbits, unlike mice and rats, sensory stimula-
tion is more prepotent than sound, which may in-
dicate that the basis for seizures and convulsions
is less specific [6].

There are several causes of epilepsy in rabbits
including viral (Herpes simplex virus, Calicivi-
rus), bacterial (Pasteurella multocida or Listeria
sp.), parasitic (Encephalitozoon cuniculi), met-
abolic (ketosis as a result of hepatic lipidosis,
azotemia or disruption of blood electrolytes as a
result of renal failure, or pregnancy toxemia), re-
spiratory (pneumonia, empyema), cardiovascular
(arteriosclerosis or spontaneous mineralization of
blood vessels of the brain), nutritional (vitamin
A deficiancy), toxic (lead poisoning), traumatic
(a cranial trauma caused by an accident or a sud-
den panic), enviromental (heat stroke or fever)
and non-epileptic (encephalocele) causes.

Epileptiform or epileptic seizures usually oc-
cur in the rabbit's living habitat compared to vet-
erinary clinics taken for examination. Seizures are
rare during the examination. For this reason, coop-
eration with the owner is essential and observation
of the rabbit by the owner is important in terms
of a healthy anamnesis [25]. The initial diagnos-
tic workup is careful history. Video recordings of
the episodic event could be helpful. The import-
ant points to note are age of onset, focal or gen-

eralized, the time of the event and recognition of
the stages, if possible [26]. Although not always
seen during an epileptic seizure, a short muscular
weakness or rolling on its side before the onset of
a generalised seizure, dullness and not respond-
ing when called or touched, rotary movement of
the body, rowing movement of the limbs, licking,
swallowing or biting, mental confusion and loss
of consciousness and muscle tone or spasms, loss
of vision, torticollis and hypersalivation can be
seen as clinical manifestation [24]. In generalised
type, an altered consciousness and apathy might
be present [17]. Clinical findings such as saliva-
tion, urination and defecation can be seen in gen-
eralised type. Anamnesis from the rabbit’s owner
is essential. Also rabbit’s general appearance be-
fore and after the seizure is very important. By this
information, potential toxin ingestion, traumatic
incidents or physiological or behavioural chang-
es such as weakness, dullness, lethargy, polyuria,
polydipsia and altered mentation can be learned
from the owner. The anamnesis will help the man-
agement of the disease and further treatment strat-
egies [27]. Blood tests such as serum biochemistry
profile and electrolytes are essential on presenta-
tion to quickly rule out metabolic causes of sei-
zures such as hypoglycaemia or hypocalcaemia.
A cerebrospinal fluid (CSF) analysis is recom-
mended in patients with neurological deficits or
if there are lesions seen on MRI [25]. Infectious
diseases such as toxoplasmosis and neosporosis
may be the cause of the seizure activity [28]. Di-
agnostic imaging techniques such as radiography,
MRI or CT scan help visualize the abnormal cere-
bral structures and locate the brain damage, min-
eralized regions or hydrocephalus, if present [22].
Also it was reported that in the ipsilateral cortex,
mean kurtosis in the traumatic brain injury group
was lower, and mean kurtosis in the post trau-
matic epilepsy group was lower than that in the
non-posttraumatic epilepsy group [27]. In a pro-
spective study including 31 dogs with idiopathic
epilepsy and 15 control dogs showing no seizure
activity, the T2 relaxation times of different brain
areas were compared and it was found that hip-
pocampal T2 values were higher in the epileptic
group than in the control; however, these findings
were not statistically significant [29].

The triggers of epileptiform, a heterogeneous
phenomenon in rabbits, can be summarized as: vi-
ral infection ( Herpes simplex virus, Viral Hem-
orrhagic Disease), parasitic infection (mites, En-
cephalitozoon cuniculi, Baylisascaris procyonis,
Toxoplasmosis), metabolic anomalies (gastrointes-
tinal stasis, hepatic lipidosis, hyper or hypoglyce-
mia, hyper of hypocalcemia, magnesium deficien-
cy, cardiovascular diseases), mechanical causes
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(atherosclerosis, mineralization, tumor, agonal phe-
nomenon) and medical treatment (high dosage of
antibiotics such as quinolones and penicilins) [27].

Treatment. Treatment of epileptiform or epi-
leptic symptoms in rabbits mostly depends on the
seizure type and frequency [27, 28]. There is no
consensus among veterinary neurologists about
the initiation time of treatment. It was suggested
not to start antiepileptic treatment after a single
epileptic seizure. Some veterinary neurologists
recommend aggressive treatment for cats after a
few seizure episodes [12]. The treatment of epi-
leptic manifestations in rabbits varies according to
the type and frequency of the seizure. First cru-
cial step in clinical management of the seizure is
checking the patient’s airway. Because during a
seizure, patients require oxygen to ensure optimal
tissue perfusion. Monitoring of the body tempera-
ture of the patient is important. Rabbits exhibiting
seizure activity will often be hyperthermic due to
increased muscle activity. In this situation, slow
passive cooling methods must be initiated as soon
as possible. Althought the ideal goal of treatment
is to completely eliminate seizures and avoid side
effects, a more realistic goal is to reduce the fre-
quency and severity of the seizures [2, 30]. After
early medical intervention, medications such as
diazepam, IV, IM or SC 0.25 mg/kg; midazolam,
IV, IM, SC 0.5-1 mg/kg; and phenobarbital, PO,
1-2 mg/kg can be used when the cause of seizure
cannot determined [23, 27]. The short duration
of action of benzodiazepines such as diazepam,
midazolam and lorazepam limits their use for
maintenance therapy. This limitation causes fre-
quent administration to maintain adequate serum
levels and long term use leads to the develop-
ment of tolerance to antiseizure activity [31, 32].
Phenobarbital is effective as initial therapy and it
was determined that it can control the occurrence
seizures if serum concentrations are maintained
within the target range, 60-80% of dogs with id-
iopathic epilepsy [33]. Also bromide is effective
as add-on therapy when phenobarbital does not
provide adequate seizure control [34, 35]. Antie-
pileptic treatment might be required for life. Re-
duction in treatment can be considered based on
a seizure-free status for a longer period of time
such as 6-24 months. Treatment should be reduced
gradually [36]. Monotherapy or combined therapy
may be preferred, since the condition of the rab-
bit determines the treatment option, but the least
toxic should be considered. Treatment should be
started gradually in terms of the risk of sudden
sedation development. It is reported that the long-
term prognosis of antiepileptic therapy is general-
ly poor [37]. Similar to cats and dogs, rabbits have
the phenomenon of habituation to antiepileptic
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drugs [38]. Consequently, the increased drug dose
also increases the risk of side effects and may re-
sult in death. Propofol should be preferred when
anesthesia is required to control severe seizures.
However, it is important to know the drugs used
by the rabbit beforehand in order to prevent in-
teraction with the anti-epileptic drug. Drugs such
as neuroleptic acepromazine should not be used
in rabbits who do not have a problem such as sei-
zures or epilepsy [39]. Also, it was reported that
penicillin causes generalized epileptic abnormal-
ities in rabbits and induces focal seizures in ani-
mals with electrolyte implants [40].

Results and conclusion. Massive generalized
myoclonic jerks during epileptic seizure in rab-
bits develop without cerebral cortical discharge,
unlike cats. This phenomenon has been explained
by the increased sensitivity of spinal motoneurons
and the difference between animal species [40].
Abnormal, excessive or synchronous neuronal ac-
tivity in the brain is the essence of epilepsy. The
diagnosis must be accurate and correctable under-
lying conditions must be excluded. In the man-
agement of epilepsy, good communication with
the rabbit’s owner and clear explanation of the
proposed treatment is important [2]. Despite the
advances in the disease management, epilepsy is
still an important cause of disability and mortality
in both humans and companion animals. Since in
rabbits mostly the cause of the epileptic seizure is
acute audiogenic seizures, this type is a good mod-
el of tonic-clonic seizures with brainstem origin.
Epilepsy studies in animal models probably reflect
the diversity of seizure types such as tonic-clon-
ic or temporal lobe epilepsy to clarify complex
mechanisms in humans.
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Ornsag cynoM Ta emiencii y kposukiB: ertiosoriuni
BiMiHHOCTI Ta KiIiHiYHe JIKYBaHHS

I'onepcoii E., Liiryn C.C., Epoa b. b.

[Jani BeecBiTHBROI OpraHizamii 0XOpoHH 3I0pOB’S CBil-
4aTh PO Te, 10 HEBPOJIOTIYHI PO3JIaH € BAXIIUBOIO 1 3pocTa-
04010 MTPUYMHOIO 3aXBOPIOBaHOCTI. OHE 3 HAUMOIIMPEHIIIIX
HEBPOJIOTIYHUX PO3JIAJIIB, IO YPaXKye JIOACH, — 11 SMiICICis.
Barato HEBpOJOriYHMX 3aXBOPIOBaHb TBAPUH-KOMIIAHBHOHIB
MArOTh 3aralibHi eIiIeMioNorivyHi, MaTo}i3i0a0riyHi Ta KIiHIY-
Hi ocobnmBocCTi 3 iX aHamoramu y monei. Cepen DoMaImHix
TBAapUH 3/1e01IBIIOr0 YPaXKYIOThCSI COOAKH, KOTH Ta KPOJIHKH.

CynoMu BH3HAYAKOTHCS K KIIHIYHUHM HPOSB aHOMAllb-
HOI eJIeKTPUYHOI akTHBHOCTI MO3Ky. Eminerncis — ne 3axBo-
PIOBaHHS TOJIOBHOTO MO3KY, IIO XapaKTepU3YEThCsS MCHUXO-
JIOTIYHUMH, KOTHITUBHHMH, COLaJIbHUMHU Ta E€KOJOTTYHUMHU
Hachigkamu cynoMm. EminentudHi Hamagy — Le mepioguyHi
Hozil, 10 XapaKTepU3yIOThCs TOBEIIHKOBUMH 3MiHAMH, IO
BifOOpakaroTb OCHOBHI HEPBOBI MEXaHI3MH 3aXBOPIOBaHHSI.
V 6inp110CTI BUNIAJIKIB 3aXBOPIOBAHHS MOXKHA JAiarHOCTYBaTH
3a JIOIIOMOIOK0 aHaMHe3y a00 CHOCTCPEIKCHHs 3a HalaJloM.
€ GaraTo oIIB Ta JMOCIIPKEHb MO0 eMiJIencii Ta enien-
TUYHUX HamaliB y TBapHH-KOMIIAHBHOHIB, TAaKUX 5K COOaKU
Ta KOTH, aje He y KPOJUKIB. € Kijbka NPHYMH emierncii y
KPOJIMKIB, BKIIOYAIOUN BipycHi, OakTepiaibHi, Hapa3suTapHi,
MeTa0OoIYHi, TUXaJIbHI, CEPIICBO-CYIUHHI, XapYOBi, TOKCHY-
Hi, TpaBMaTU4Hi, €KOJIOTI4HI Ta HECMIENTHIHI IPUIUHH.

KponukiB MoKHa BBa)KaTH MPUAATHUMH JUIST 00CTEKEH-
HSI CYZIOM Ta eTiJIeTcii Yepe3 HOBTOPIOBaHI Hala i 3 HU3bKUM
PH3MKOM cMepTi. SIK 3a3HaYeHO BUIIE, € KiIbKA IPUYUH eIli-
Jiericii y KpoJuKiB, OZHAK Ul 3’ ICYyBaHHS TOYHOTO MEXaHi3-
MY eIiIencii Ta eniIenTHYHNX HalaliB y KPOJIMKIB OTPiOHO
MPOBECTH IOJATKOBI JochimKkeHHs. He3Baxkaroun Ha mocsr-
HEHHsI B Taiys3i JIIKyBaHHS 3aXBOPIOBaHb, CIIJICICis BCe e
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3aJIMIIAETHCA BaXITMBOIO MPUYMWHOIO 1HBAIIAHOCTI T4 CMEPT-
HOCTI SIK y JItOfIeH, TaKk 1 TBapUH-KOMIaHbHOHIB. OCKITbKH
TOHIKO-KJIOHIYHI Hamajyu CTOBOYPOBOTO MO3KY 37€OLIBIIOTO
YPaXKyIOTh JiTeH, eNiIENTHYHI HalaIu y KPOJIUKIB MOXYTh
OyTH MOJEIUTIO JUIs TIONANIBIINX JOCHTiKEHb.

KorouoBi cioBa: xBopoOa MO3Ky, emijiencis, HEpPBOBI
po3naau, MOBEAIHKOBI 3MiHH, KPOJIHK, CYJOMH.

O030p cyropor 4 3MUJIENCHH Y KPOJIUKOB: ITHOJIOTH-
YecKHe Pa3nyus U KINHAYeCKoe JedeHne

I'onepcoii J., Uiiryn C. C., Oppoa b. b.

Jlannbie BcemupHO#N opraHu3anuy 31paBOOXpaHEHHS
CBHCTEJILCTBYIOT O TOM, YTO HEBPOJIOIMYECKUE PAaCCTPO-
CTBa SIBJLSIFOTCSI BOKHOI M pacTy1eil npuunHoii 3a6o1eBaeMo-
cti. OgHO U3 Hambonee PacHpOCTPAHEHHBIX HEBPOJIOTHYE-
CKUX PacCTPOWCTB, MOPAXKAIOLIHUX JIOACH, — 9TO DIIMIICTICHSI.
MHoOrue HeBpOJOrMYecKHe 3a00JeBaHHs IKUBOTHBIX-KOM-
MIaHFOHOB MMEIOT OOII¥Ee 3IHIEMUOJIOTHYECKUe, MaTo(u3H-
OJIOTHYECKHE U KIMHUYECKHE OCOOCHHOCTH € MX aHaJIOraMu
y moneit. Cpenyt JOManIHuX )KUBOTHBIX TOPaXKEHHBIMH BHIa-
MU SIBJISIIOTCS. B OCHOBHOM CO0OAKH, KOLIKU U KPOJIMKH.

CyIOpO>KHBIN NPHUITAJIOK ONPEENAeTCS KaK KIMHHIeCKOe
HPOSIBICHHE aHOMAJIBHOH 3JIEKTPUYECKOi aKTUBHOCTH T'OJIOB-
HOTO MO3ra. DIMIIENICHs — 3TO 3a00JIeBaHHE FOJIOBHOTO MO3Ia,
KOTOPOE XapaKTepU3yeTCsl MCUXOJIOIHYECKHMH, KOTHUTHBHBI-
MH, COLMANbHBIMH U 9KOJOTHYECKHUMH HOCIEACTBUSIMH HPH-
[aAKOB. DIMICNTUYECKHE NMPHUIAAKH — 3TO ITOBTOPSIOLIMECS
COOBITHS, XapaKTEPU3YIOIIUECs] MOBEACHYECKHMMH H3MEHe-
HMSIMH, KOTOPBIE OTPa)KAalOT OCHOBHbBIC HEPBHBIC MEXaHHU3MBI
3a0oneBaHus. B OonpmHCTBE CiyyaeB 3a0ojeBaHHE MOXKHO
JMAarHOCTHPOBATH 110 aHAMHE3Y HJIM HaOMiozas 3a MPHCTYIIOM.
Ects MHOTO 0030pOB ¥ HCCIIENOBaHUI 00 SMHICTICUU U SIIH-
JIENTHYCCKUX MPUIAAKAX y TOMAIIHHX KUBOTHBIX, TAKHX KaK
c00aKH U KOLIKH, HO He Y KpoinkoB. CyIecTByeT HECKOIbKO
HPHUYHH SIHJICIICHH Y KPOJIHUKOB, BKIIIOYAs BUPYCHBIC, OaKTe-
pHaNBHBIE, TApa3UTapHble, METa0OINYECKUE, PEecIupaTop-
HbIE, CEP/ICUHO-COCYIUCTHIE, ITUIIEBbIC, TOKCHYECKHUE, TPaBMa-
THUYECKHUE, IKOJIOTMYECKHE U HEANMISTITHIECKUE.

KponukoB MOXKHO CUHTaTh MOAXOASAIIMMH Ui obcie-
JIOBaHUsI IPHIIAIKOB U SIHUJICTICHHU U3-3a UX ITOBTOPSIOIIUXCS
NPHUIIAJKOB C HU3KUM pHUCKOM cMepTH. Kak yxe ynomuHa-
JIOCh, CYIECTBYET HECKOJBKO IPHYHMH SIHJICHICHU Y KPOJIHU-
KOB, HO I BBISICHEHHS! TOYHOTO MEXaHH3Ma SIUICHICUH U
SMMWIENTUYECKUX IIPHUIAJKOB Yy KPOJUKOB HEOOXOANMO
[POBECTH JIONOJHUTENbHbIC HccaenoBanus. HecMoTps Ha
YCHEXH B JICYCHUH 3a00JICBaHHH, SIMIICIICUS IO-IIPEIKHEMY
SIBJISICTCS BaXKHOI NMPUYMHON MHBAJIHUAHOCTH W CMEPTHOCTH
Kak y JIIOJeH, TaK U JIOMAIIHUX >KUBOTHBIX. [0CKONIBKY TO-
HHUKO-KJIOHHYECKHE IPHUIIaKN CTBOJIOBOTO MO3Ta Yalle BCEro
MOPaKAIOT JIeTel, SHMUICHTUYECKUE NPHUIAaJKH Y KPOJIUKOB
MOTYT OBbITh MOJIENBIO JJIs JaJbHEHIIMX HCCIICOBaHHH.

KoroueBsle ciioBa: Goiie3Hb MO3ra, SIWIICTICHUS, HEPB-
HbIE PACCTPONCTBA, MOBECHYECKHE H3MEHEHHUS, KPOJIHK, CY-
JOPOTH.
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