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Effect of Reversible Inhibition of Hippocampal CA; Region by Lidocaine on Amygdala Kindling Rate

in Rats

Mortazavi M, MSc', Mirnajafi-Zadeh 51, PhD"., Fathollahi Y, PhDD’,, Alasvand M, MSc'., Palizvan MR,

MSc*. and Rostampour M, MS¢'

1. MSc in Physiology, 2. Assistant Professor, 3. Associate Professor of Physiology, 4. PhD Student of Physiology,

University of Tarbiat Modaress, Tehran | Iran

In this study the role of CA; region of dorsal hippocampus on amygdala kindling rate was investigated by
bilateral microinjection of lidocaine into the hippocampus. 28 rats were divided into four groups. In group I,
animals were implanted only with a tripolar electrode into the amygdala but in groups 2-4, two guide
cannulae were also implanted into the CA; region of the dorsal hippocampus. Two monopolar electrodes
were also attatched to the skull as earth and differential. One week after surgery, the threshold stimulus was
determined and each animal was stimulated daily by threshold stimulus to be kindled. In goup 3 and 4,
saline or lidocaine 2% (1ulit/2min) was also injected bilaterally info the hippocampus respectively and
animals were stimulated 5 min after injection. Obtained results showed that the number of stimulation to
receive from stage 4 to stage 5 seizure was significantly increased in group 4. Thus, it may be suggested thar
CA, region of the hippocampus plays an important role in late but not early stages of amygdaloid kindled
seizures and amyedala kindling rate.

-



)

-f___ll:-l.nr_; Ilap.ﬁ_ﬁll I:l-_‘l‘_f-]

e F Sl e ple L0000 alms

Key words: Seizures, Convulsion, Kindling. Hypocampus | Amygdala, Lidocaine
Jowrnal of Kerman University of Medical Sciences, 2002; 9(4); 173-1583

References

Akivama K, Ono M, Kohira I, Daigen A,
Ishihara T and Kuroda S. Long-lasting increase
in protein kinase C activity in the hippocampus
of amygdala kindled rats. Brain Res 19935,
BTN 2): 212-220.

Alasvand Zarasvand M, Mirnajafi-Zadeh 1,
Fathollahi ¥ and Palizvan MR. Anticonvulsant
effect of bilateral injection of No-
cvclohexyladenosine into the CAl region of
the hippocampus in amygdala kindled rats.
Epilepyy Res 2001, 47(1-2): 141-149.

Amaral DG and Witter MP, Hippocampal
formation. In: Paxinos G {ed). The rat nervous
system. San Diego, Academic press, 1995; PP
443-493.

Barat 5A and Abdel-Rahman MS. Cocame and
lidocaine in combination are synergistic
convulsants. Brain Res 1996; 742(1-23: 157-
162,

Biella G and Sotgiu ML. Central effects of
systemic lidoncaine mediated by glycine spinal
receptors: An lontophoretic study in the rat
spinal cord. Braim Res 1993; 603(2): 201-206.

Cain DP. Kindling and the amvgdala. In:
Agpletion JP (ed). The amygdala: neurobio-
logical aspects of emation, memory and mental
dysfunction, New York, The willey-liss, 1992,

PE339-360,
Chiasson BJ, Dennison £ and Robertson HA.
Amygdala  Kindling and  immediate-sarly

penes, Brain Res Mol Brain Res 1995; 29(1)
191-199.

Chu PJ, Shirahata A, Samejima K, Saito H and
Abe K. N-{3-Aminopropyli-cyclohexylamin
blocks facilitation by spermidine of N-methyl-
DL-aspartate-induced seizure in mice in vivo,
Eur J Pharmacol 1994; 256027 155-160,

Clark JBF. Local anesthetic drugs. Im: Clark
IBF, Queener F5 and Kabb VB, (eds)

1Al

12,

13

14,

. Davis

. Ebert U, Rundfeldt

. Hauser

Pharmacological basis of nursing practice.
Totowa , The human press, 1995; PP337-344,
Dasheiff RM and McMNamara JO. Intradentate
colchicine  retards  the  development of
amygdala kindling. Ann Neurol 1982; 11{4);
347-352,

M, Rainnie D and Cassell M.
Neurotransmission in the rat amygdala related
to fear and anxiety. Trends Newrosci 1994,
17(5): 208-214,

DeGiorgio CM, Tomiyasu U, Gott PS5 and
Treiman DM. Hippocampal pyramidal cell loss
in human status epilepticus. Epifepsia 1992,
3301 2327,

Dreifuss  FE. Classification of epileptic
selzures. In: Engel J and Pedley TA (eds).
Epilepsy: A comprehensive  textbook.
Philadelphia, Raven press, 1998; PP317-324.
C and Loscher W.
Development and pharmacological suppression
of  secondary  afterdischarges in  the
hippocampus of amygdala-kindled rats. Euwr J
Newrosel 1995; 7047 732-741.

. Franck JAE, Schwartzkroin PA, Philips JO and

Fuch AF. The limbic system. In: Patton H.IJ,
Fuchs AF, Hille B, Scher AM and Steiner R
{eds). Texthook of physiology. Philadelphia |
W.B. Saunders, 1989; PP493-T17.

Goddard GV, Meclntyre DC and Leech CK. A
permanent change in brain function resulting
from daily electrical stimulation. Exp Newro!
1960; 25(3): 295-330.

. Haas KZ, Sperber EF, Opanashuk LA, Stanton

PK and Moshe SL. Resistance of immature
hippocampus to morphologic and physiologic
alterations following  status  epilepticus  or
kindling. Hippocampus 2001; 11(6): 615-625.
WA  and Kurland LT. The

epidemiology  of epilepsy in  Rochester,



Il (g pal e

J-';Lirﬂ';i_f-})ng;g Lf'-":‘f &,-.--l'.b:,;-__ri A @Jnl'..-'_;i’uj_f.l'

20.

21.

22,

23.

24,

25.

27.

28.

29

Minnesota, 1933
1975; 16(1): 1-66.

through 1967, Epilepsia

. Hirao T, Morimote K, Yamamoto Y ef af

Time-dependent and regional expression of
GABA mENAs  following
amygdala kindled seizures in rats. Srain fes
Mol Brain Res 1998; 54017 49-55.

Holmes KH, Bilkey DK and Laverty R. The
infusion of an NMDA into
perirhinal cortex suppresses amygdala-kindled
seizures. Brafn Res 1992; 587(2): 285-290,
Ingvar M and Shapiro HM. Selective metabolic
activation of the hippocampus  during
lidecaine-induced pre-seizure activity.
Anesthesiology 1981; 34(1): 33-37,

Ikeda M, Dohi T and Tsujimoto A. Protection
from local anesthetic-induced convulsions
GABA. Anesthesiology 1982; 56: 363-368.
Margolis RL, Chuang DM, Dick [, Weiss SR
and Post RM. Effect of cocaine lidocaine
kindling and carbamazepine on batrachotoxin-
induced phophoinositid hydrolysis in rat brain
slices. Brain Res 1993; 614(1-2): 185-90.
Martin JH. Autoradiographic estimation of the
extent of reversible inactivation produced by
microinjection of lidocaine and muscimol in
the rat. Newrosci Lest 1991; 127(2); 160-164.
McCandles DW  and  Finesmith  RB.
Chemically induced models of Seizurs. In:
Bouton AA, Baker GB and Butterus RF (eds).
Neuromethods. Vol 22, Totowa, The human
press, 1992; PP133-151.

McNamara JO, Byme MC, Dasheiff RM and
Fitz JG. The kindling model of epilepsy: A
review, Prog Neurobiol 1980; 15(2): 139-159,
McMNamara JO and Wada JA. Kindling model.
In: Engel J and Pedley TA (eds). Epilepsy: A
comprehensive textbook. Raven, Philadelphia
press, 1998; PP419-426.

Miyamoto O, Itano T, Yamamoto Y, & al
Effect of embryonic hippocampal
transplantation in amygdaloid kindled rat.
Brain Res 1993; 603(1): 143-147,

Paxinos G and Watson C: The rat brain in
streotaxic coordinates. California, Academic

transporter

antagonist

press, 1986,

1AY

31.

33.

35,

36.

38

39.

. Post RM, Kennedy C, Schinohara M, e¢ al

Metabolic and behavioral consequences of
lidocaine-kindled seizures. Srain Hes 1984,
324(2) 295-303.

Pourgholami MH, Mimajafi-Zadeh ] and
Behzadi J. Effect of intraperitoneal and
intrahippecampal  {CAl) 2-Chloroadenosine
ind amygdaloid kindled rats. Brain Res 1997,
T51(2): 259-264.

. Racine RJ. Modification of seizure activity by

electrical  stimulation: 2,  motor  seizure,
electroencephalogr. Clin Meurophysiol 1972;
32:281-294,

Randich A and Aicher S5A. Medullary
substrates mediating antinociception produced
by electrical stimulation of the vagus. Brain
Res 1988; 445(1): 68-76.

. Ritchie JM. Mechanism of action of local

anesthtic agents and biotoxins. Brain J Anaesth
1975; 45 supl: 191-198,

Rocha LL, Ewans CJ and Maidment NT.
Amyedala  kindling  modifies  extracelluar
opioid peptide content in rat hippocampus
measured by microdialysis. J Newrochem 1997,
68(2): 616-624.

Ronald D and Miller MD. Local anesthetic
drugs. In: Katzung BG (ed) Basic and clinical
pharmacology, Appleton and Lange 1998,
PP5a5-575.

. Sandkohler J and Gebhart GF. Relative

contribution  of the nucleus raphe magnus and
adjacent medullary reticular formation to the
inhibition by stimulation in the periaqueductal
gray of spinal nociceptive reflex  in the
pentobarbital-anesthetized rat. Brain Res 1984,
305: 77-87.

Sarihi A, Motamedi T, Rashidy-pour A,
MNaghdi N and Behzadi G, Reversible
inactivation of the median raphe nucleus
enhances consolidation and retrieval but not
acquisition of passive avoidance leaming in
rats. Brain Res 1999; 817(1-2): 59-66.

Satas 5, Johannessen SI, Hoem NO, Haaland
K, Sorensen DR and Thoresen M. Lidocaine
pharmacokinetics and toxicity in newborn pigs
. Anesth Analg 1997, 85(2): 306-2312,



faled s 0050

L-r".rn;urc..:'# |"_,-"“|'"=' nl'.g::.r'lr.l ﬂf{?‘hﬂ

40, Savage DD, Rigsbee LT and McMamara Jo.

41.

42.

Knife-cuts of entorhinal cortex: effects on
development of amygdaloid kindling and
seizure-induced  decrease  of  muscarinic
chollinergic receptors, I Meurosci 1985; 5(2):
408-413.

Shimosato K, Watanahe 5, Katsura- M and
Ohkuma 5. Role of cerebral spermidine in the
development of sensitization to convulsant
activity of cocaine and lidocaine, Brain Res
1977, 775(1-2); 198-202.

Sutala T, Harrisson C and Steward O. Chronic
epileptogenesis induced by kindling of the

TAY

44,

entorhinal cortex: The mole of the dentate
gvrus. Brain Res 1986; 385(2):; 291-9,

. Sutula TP. Experimental models of temporal

lobe epilepsy: Mew insights from the study of
kindling and synaptic reorganization. Epilepsia
1990; 31(3): 45-54.

Ueda ¥ and Tsuru M. Simultaneous monitoring
of the seizure-related changes in extracellular
glutamate and gamma-aminobutyric acid
concentration  in  bilateral  hippocampi
following  development of  amygdaloid
kindling. Epilepsy Res 1993, 20{3): 213-219.



