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06¢®539003HMmbosMms©  Bobommmaommo blbsGol  obgdsos;
OA(M) - 3oM3m3Fgddo OA-L s 0b@M39M0GHMbosE MG
090568 0bob 0bgds0s.

3obGHmdodonMo 333000  39dMm3obEs  JoMsdoEEo
MRM90gd0L  Lo®fdnbm dgdiomgds OA(S) xamz0L  3bmggumgdol
303m35830 CAl s CA3 39wgddo (p<0.001; p<0.01, GqLsdsdobo)
Contr(S) xa9530L 3b™M39wqdmMsd 990sMd0m, 535Lmsb 30Ms80wvIeo
IRMJJOOL BomEbmds 303035930l MmMogz9g 39¢do OAM) xawmado
Lodfdmbmo  dgBHos  OA(S)  xamxBmob  dgsdgdomn  (mMogzg
d90mbggzedo p<0.01). 0d9bm3obBHmdodom®mo 33w 3000 yodmgzerobos
AChE-396dbmdostg bgommbgdols Gom@qbmdol bs@dmbem dgdzocmgds
303m3583d0 OA(S) xawgdo Contr(S) (CAl - P<0.01; CA3 — P<0.01) s
OA(M) (CA1 - P<0.05; CA3 — P<0.05) x3m9030056 8900069d00).

03996m3obEHmdodom®o dgmmeom MS-ob sbsmwgdbg ChAT
@5 PV 8906md0567 9x690930L Homgbmdol LEs@obEolzm®mds
3650035 OA(S) xamndo as0msgerobs ChAT s PV 33dbmdostg
GABAgMHw9c00 9)xM9goqdol bom)dmbm dgdiomgds Contr(S) xamzol
3b™39gdmsb  dgodgdom (ChAT-obogol PFP=0.01;  PV-bogol
P=0.01); OAM) > OA(S) x3m8dL dmGol 53 dsB3z9690wgdol
dobgg0m LoOIMbm goblbgaggds o6 asdmzeobos (ChAT-obmgol
P<0.01; PV-boogol £<0.05).

50605,  ™35005030L6  dgog0Lb  dozMmobgdsos  GH30bol
3563939080 0fj393L 303m3s830L CA1 s CA3 39edo 3065800
Mx6M90g00Lb ©s AChE-936Hdbmdosty Byommbadol, sbggg MS-do
ChAT s PV 93dbmdosthg GABAgMamwo ¢x6m9gdol Lo®fdmbm
9903060905L.  o@LsboTdbsg0s,  MHMI  dgdsbEoboom  JMmbogzmwo
bgdmddgogds LsM(ambmo 5330MIdL 303m3583bs s MS-do OA-UL
903006993000 go9mfj399w BgoMm3smmemyom® 33wowgdIdUL.

10



3.2.2. 99856¢060L JHmbozmwo bgdmddgwogdol 98393Egd0 m3ses030L
975300 959mfiggme bogMEoom bsbdmzemg dgbliogMgdols gx0EoGHBY

9Jb396Mm 00963 gd0bL 53 LgM0osdo TJoLFozEIOMPS 30C10753390T0
OA-b 063939603 MmGmo  dgyzsbolb  989ddHgdo  LogdEom
bobdmzmyg  dgbloghgds®g o 09056¢0bol  JMmbogmwmo
©99mgdgqd0l 989dGIO0 M3505030L J553000 d5Mmf3gme LogmEom
bobdmzmyg  dgbloggdol  ©IBoEoGDY.  LogdEomo  bobdmzwyg
Jdgbbogemgds BoLEYIMS B3MBEHBMMO FMOYgMdOL sdm356580. 15
P00l 20b63s3wmdsdo  s00MmoEbgdms  93¢0390d0  GqligErsms
5m©gbMds Qs 056800930 Mds dMH0ygmdoL mbol
296LsBEO3MOLIMZ0U.

Lbgoslibgs xamado 93¢s39080 dgL3eol MHomEgbmdMmO3ds
9booHds  godmogeobs  Loeombm  oblbgeggds  Contr(S) o
Contr(M) xam9530L gbmggwwgdl dmmob (P = 0,035), sbggg, OA(S) s
OAMM) x3m5390L dmMob (P = 0,034). Lo®fdmbem 9oblbgeggds o6
2399mgwobs Contr(S) s OA(S) s6 OAM) x3x39dL dmMob (P =
0.415; p = 0,6, dgbodsdolo). Lbgzosolbgs xawxndo L3MEEBMGHo
0mM09Mmd0L  3OMEgbGH Mo 3sB39690wgdol  LEHsGHoLEBH03WMO
0509905390000  459030bEs  LoMfdmbm goblbgeggds Contr(S) o
OA(S) xavx8gdL dmeol (P < 0,001), dogMsd o6 godmzwobs
LoMHIMbm goblbgoggds Contr(S) s Contr(M) x990l dméol (P =
0,467) o Contr(S) o OAM) xamugdL dméol (P = 0,891.)
099s6@0bol b9dmddggdom 398m3obs 13MbEBMMO
9609md0L  85B396900L  gomBxmdgligds; Asblbgegqds OA(S) o
OA(M) Xa95390L dmeob Lo®fdmbms (P = 0,002).

5060350, 300900 J9JAJO0m A5dMm3w0bEs, GMmd OA-L
d03mmobgdgos  3903mFgddo  ofigg3b  LogHgomo  bsbdmzang
dgblogmgdol  goveMmgligdsl, bmeom  89dsb@obom  Jhmbozwmaro
B90md0ggds  9mAxmdglgdl OA-U  dozmmobgdzoom  gsdmfzgme
LbogMzomo  bobdmzemg  dgbloggdol  (Gmdgeog  BoLEIOIM®S
13mBE6MMO TMOYIMBOL FIuEGHO®) IBOGFOAL.

3.2.3. 99856¢060L JHmbozmwo bgdmddgwgdol 9839dEgd0 m3ss030L
0753000  59mfgge LbogMgomo  baby®dgogo  dgbliogMgdols
©9803eAdY

9Jb396M0096¢gd0bL 53 bgM0osdo FJoLFozEgdMES 30C10753390T0
OA-l  0b63M53963HM03MwMMo  0bgdool  95839dBHI00  aLfagwrol
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LEHOGIPoOL  9MBg35bg  IMOOLOL  Fyeol  smbol  sdmEsbol
bomdsdbosh  39Mbosdo s  dgdebBHobols  bsto  Imobobml
dgblogMgdol dglsdarm ©IBoE0GHOL 3609396305, dmEmobol smBol 3
3960L05d0  LoGgud™m  bobxgddo  sMbgmo  LEHMIGJR00!
d9L59gdg0s A5BOLIBEZOML Mo FHO30L 0bxyMMIsz00l (sool
099 9OH®JME0 Logbsgrol) alHagws AsbbMmME0ge©s FGHM9boMmgdol
36e39L00.

Contr(S), Contr(M) s OAM) xa9x0oL 3bmggwgdo OA(S)
3b™39gdbHg 5069 Logermdgb MiosdMgbm 46 gdm@b sbMmOEIdL
5 bowe dodobbg slgesl, sz OA(S) xawxzol 3bmggwrgddo
©3bFag3ol  3MmEgbol  29v9sMgligdsby  0sbodbgdL. 53  sTm3sbol
bo@dsgbosh 3g@Losdo d3s5gbol 3m3bol WG IBEGHMMO MMl
LoOHIMDM 25bLbb3390s 96 godmgzerobs OA(S) s Contr(S) (P = 0,508)
o 31939, Contr(S) s Contr(M) (P = 0,710) x3m5390L dm6mob. 53539
O™, bHoEsgo B5d6olL 30MmMddTo 85760l 3mzbol s Mo
O™ Lo®fdmbm 2oblbgsgzgds OA(S) s Contr(S) xawmn9dL Inmob
(P = 0,014), s36gozg OA(S) s OAM) xamnqdlL dmmob (P = 0,007),
bom sOoLoMHIMbm goblbgoaggds godmgwobos Contr(S) s OA(M)
X395390L dmeob (P = 0,998). domgdmeo 99wgagdo sB3969dL, GMma
35000030L 355306 F03MMm0bgdios 0fi393L sl abfsgwrol
LEHMIGIR00L  A50MYgbgdol  IROEOAL,  bmrm  dgdsbEobol
JoOmbogzmeo  Hgdmddggdom  Tgbodergdgeeos S0 ©IBOGOGHOL
369396309.

Ubgoolbgs xamxol gbmggwms wdmogzwgbmds 30039
LoBguB™  bobxl  saool  EILHsgol  LEMOGJR00m, b
3M360G0oMMmo  H30L  Loggwyd3zgeby SbmME0gEgd©bIb. Xa3gdL
ool I bodguGm bLobxdo dowgdmE J9EIagol InMoL  goblbgoggds
Lo®fdmbm o6 sMob (P>0,05). owdgs, Contr(S) s OA(S) xamaol
3b™39mgdol d0gem MmM039 LsGgb@™m Lobxdo dsbbmemEogwgdmwo
3sLgbgdol  JgoMgdol  Loggwydzgawdg  LoMHdmbm  4oblbgoeggds
290m3wobs (te=1,96; P<0,05), bmwm OA(S) s OAM) xawzolL
3b™39gdl dmemol  oblbgeggds sMLaMHIMbms (ta=1,14; P>0,1).
OA(S) xamgol  gbmggwrgdo 30639 LoggbBm  Lobxdo
§o69353 9090 bLAHMOGIR00L (500l ©sLsgws) Asdmygbgdol
9900099, 930MO©  25o0sh  Ubgs  LEHMoGgaool  (Logbsabyg
™O09bGHo30s) 399myqbgds®y. bbgs xamamol gbmggawrgdo 30, dgmeg
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Lobxdos GHM960MHIdOL OML EILFogerow LEHMEBI0L (500l
sbffagams) 0ggbgdgh, Mog 305603690L, MH@A sdmEsbol Fglitrvyargdolsl
3M2b0@oNMmH O3By ©I0M30EIOIMWgds 53  X3MBJOT0  MBOM
994sM00.

00000,  ™3500030L6  8go35L  B3obol 3563939000
90360m0bgdzos 0ff3g3L 500l sbfagzwol ©IROEOGHL, bBmem
090s6@0bol  JHmbogmwo  Bgdmddggdom  Tgbodergdgeros  sd
©98030G0L 3609396300, 585Lm9b, 3sdmzmobs, HmA dgds6E0bL 3L
MOmameg  dgblogHhgdol ©IBRO0EGOAOL, 01939,  303m3533Ls s
09056 1Y3Gddo  gobzomaMgd o ByoMOm3smmemyoHo
36m3gLbgdol 3093963006 3mGHabios;  Bzgbl  9du3gMm0dgbEgdTo
299030b©s 3MmMIEs3E0s 58 MmO 3OHMEJLL JMOU.

©3336900:
OA-lL  B30bol  3563Mm3Fgddo b 303m358300  BOESEHJMIOHO
90360m0bgd3os 99306901 30650000 653060Mbgd0l Mom©gbmdsls
303m30030 CAl s CA3 3ggwgddo; CAl 3gwdo  s0bodbmero
399306905 Mn®® 360d3600Mm35600;
OA-l  B30bob 3563139000  dows@gmowrmo  dozhmobgdzool
306MHMd90T0 3030353306  BgoMmbms  MomEgbmdMmogo  dgdomgds
Bogzwgd0s, 3000Mg OA-L 3030358380 80360Mm0bgJ300LS;
OA-b 3g0bol 35603mFgddo doWsEIMHWMMo JozMmobgdsos ofj393L
303m35930L  bbgoslbgs 39edo AChE-030dbmdostg bgo®mbgdol,
bowe  dgoswmny®  Lgd@ddo  ChAT s  GABA-gMHamwo
356135¢0v990633MbMd0sMY BgoM™bgdol Lo@fdmbm TgdiEoMgdsls;
OA-l  303m350300  dowoGgMon@o  doghmobgdsos  0f393L
50m3bmdol dgblogMgdol ©sMe3g3sL; OA-b GH30bol 3563939030
dm3Mmobgdaos o6 dmddggdl sdmEbmdol dgblogMgdsby;
2390m3wobs  3mOgmogos  OA-L 0bgdsoom  496306HMBYdME
39mEbmdol IgblogMgdol sMEP39g3sLs S 3033330l bgoMmbgdol
53503306 06@gbLO3MBL FMol; OA-00 2o0mf392wo 58Mm3bMdOL
dgbbogmadol  ©9xnoEod0,  bsffomdmog 85063,  dgbsdwrms
©13539060©g0MmEgL  BgoOmGHMmJbobol  asgwgbom  303m3sd30L
B906H™bgd0L s356M39L;
OA-l 9036mm0bgd30s (3960339030 96 303350300) o6 595(gLOdL
oLHogeol 3MmgLl s bobdmzwg bLogMEom dgblogMgdsl, mwydEs
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Short Description of the Work
The Subject Actuality.

Alzheimer’s disease (AD) is a neurodegenerative disease that
causes progressive cognitive and behavior deterioration in the elderly
over age 65. Individuals suffering from this disease suffer memory loss,
and histological examination of the brains of such individuals has
revealed neuronal neurodegeneration and the presence of neurofibrillary
tangles within neurons and extracellular deposits of f-amyloid. It is clear
that successful AD treatments will need to rescue cognitive as well as
structural and molecular dysfunctions. Increasing evidence suggests the
cognitive syndromes found in AD patients are preceded by changes in
synaptic efficacy. Investigation of hippocampal morphology and markers
of neurotransmission systems in the hippocampus in association of
learning process and memory deficit of Okadaic Acid (OA) treated rats
will give a more complete picture for understanding the various
regulatory mechanisms and neurotoxicity of OA,

Principal Goals and Tasks of the Reserch.

The purpose of research was to investigate neurotoxic
consequences at the behavioral, structural and molecular level induced
by (ICV) injection of okadaic acid and the potential of antidementic drug
- memantine prevent these effects.

Different forms of memory (declarative, nondeclarative) and
development of learning process (associative, nonassociative) was
studied and morphological and immunohistochemical experiments was
performed; specifically, were clarified the hippocampal morphology (cell
loss) and neurotrasmitter activity in the hippocampus and in medial
septal nucleus in OA injected rats and treated with memantine.

The potential of memantine to prevent OA induced memory impairment
and neuropathological changes was assessed.

The objectives :

Study of open field activity (exploratory behavior, habituation,
recognition memory) in bilateral ICV or intrahippocampal OA injected
and control rats
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Study of spatial memory function in bilateral ICV or intrahippocampal
OA injected and control rats

Study of hippocampal morphology (cell loss) in bilateral ICV or
intrahippocampal OA injected and control rats

Study of the neurotrasmitter activity in the hippocampus and medial
septum in bilateral ICV OA injected and control rats.

Study of the neuroprotective potential of memantine on OA-induced
changes in neurotrasmitter activity and cell loss in the hippocampus and
medial septum in bilateral ICV OA injected and control rats.

Study of the potential of antidementic drug - memantine to prevent OA
induced memory impairment

Scientific Novelty of the Work and Practical Importance of the Work
Investigation of hippocampal morphology and markers of
neurotransmission systems in the hippocampus in association of learning
process and memory deficit of OA treated rats may lead implications for
understanding the various regulatory mechanisms and neurotoxicity of
OA, also for the better understanding of the fundamental neurobiology
of memory. It may also lead to new strategies in development effective
therapeutics for disease intervention.

Publication. Materials of thesis published 3 papers (see. P. 27), also main
result of this work were presented at 2 scientific conference and three
colloquiums.

Structure and Extent of the Work. The thesis consists of:

e An introduction - the subject actuality, principal goals and tasks of the
reserch, scientific novelty of the work and practical importance of the
work

e 3 chapters - review of literature, research methods, results.

¢ Discussion

¢ Conclusions

o A list of references

The thesis contains 141 pages, including 21 figures, 1 tables and
references from 275 names.
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3. Results

3.1. Recognition Memory Impairment and Neuronal Degeneration
Induced by Intracerebroventricular or Intrahippocampal
Administration of Okadaic Acid

3.1.1. Neuronal degeneration induced by intracerebroventricular or
intrahippocampal administration of Okadaic Acid

In the present study, we evaluated and compared effect of
intracerebroventricular (ICV) and intrahippocampal  bilateral
microinjection of okadaic acid (OA) hippocampal piramidal cell loss in
rats. Histological study was performed in following groups: Control(ICV)
- rats injected ICV with aCSF; Controlthipp) - rats injected
intrahippocampally with aCSF; OA(ICV) - rats injected ICV with OA;
OA(hipp) - rats injected intrahippocampally with OA. Nissl staining of
hippocampal sections showed that the number of pyramidal cells in the
CAl and CA3 regions of the hippocampus in the control group is
significantly higher than that in the OA(ipp) (p<0.001; p<0.01,
respectively) and OA(ICV) groups (p<0.001; p<0.01, respectively). In
both regions the number of pyramidal cells in OA(ICV) group is
significantly higher than that in the OA(hipp) (CAl - p<0.01; CA3 -
p<0.05).

Thus, intracerebroventricular and intrahippocampal bilateral
microinjection of OA causes pyramidal cells loss in the CA1 and CA3
regions of the hippocampus, though intrahippocampal microinjection of
OA causes more intensive loss of piramidal neurons than
intracerebroventricular microinjection.

3.1.2, Recognition memory impairment induced by
intracerebroventricular or intrahippocampal administration of Okadaic
Acid

In the present study, we evaluated and compared effect of
intracerebroventricular (ICV) and intrahippocampal bilateral
microinjection of okadaic acid (OA) on recognition memory function
assessed in open field paradigm. Locomotor activity was assessed by
counting the number of grid crossed by each animal while moving in the
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open field and the amount of time spent by each animal for the object
exploration was recorded. The decrease in the number of crossings
between Session 1 and Session 3 was taken to be a measure of
habituation to the environment and the decrease in the time spent for
exploring four objects between Session 1 and Session 3 was taken to be a
measure of habituation to the objects. The rats’ responses to the spatial
change and object novelty were evaluated as discrimination indexes (DIs
and ) that takes into account individual differences in the total amount of
exploration.

Statistical analysis for the locomotor activity showed significant
difference (P=0.019) between Sessions 1 and 3 in control group (P=0.019)
and no significant difference in OA(ICV) and OA(hipp) (£=0.085,
P=0.475,respectively) and for the object exploration showed significant
difference (£=0.019) between Sessions 1 and 3 in control group (£=0.019)
and no significant difference in OA treated groups [(OA(ICV) - P=0.985,
OA(hipp) - P=0.766)]. Statistical analysis for the displacement
discrimination index showed a significant difference between the control
and OAhipp groups (#<0.001) and no significant difference between the
control and OAicv groups (£=0.711), and for the object novelty
discrimination index revealed significant difference between the control
and OA(hipp) groups (£=0.038) and no significant difference between
the control and OA(ICV) groups (£=0.976).

Thus, the results of behavioral study indicate that bilateral
microinjection of OA into the dorsal hippocampus induced impairment
in recognition memory. Control rats as well as OA(ICV) treated rats
clearly reacted to the modification of the configuration by exploring the
displaced (or novel) object more than nondisplaced (or familiar) ones.
These results indicate that ICV microinjection of OA did not affect
recognition memory.

3.1.3. Spatial memory impairment induced by intracerebroventricular or
intrahippocampal administration of Okadaic Acid

In the present study, we evaluated and compared effect of ICV
and intrahippocampal bilateral microinjection of OA on spatial memory
function. Long-term and Short-term spatial memory was assessed using a
Morris water maze. On day 1, rats received eight trials (1-4 trials - block
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1; 5-8 trials - block 2) and differences for escape latency between block 1
and block 2 was taken to be a measure of learning process. Statistical
analysis of differences for escape latency between block 1 and block 2
showed significant difference in control (P = 0.003), in OA(ICV) (P =
0.021) and OA(hipp) (P = 0.004) treated groups. These results showed
that ICV or intrahippocampal bilateral microinjection of OA did not
affect learning process.

30s after training, a probe test with the platform removed was
performed to assess short-term spatial memory, and 24 hours after
training, to assess long-term spatial memory. Long-term and short-term
spatial memory of the location of the hidden platform is indicated by
preference for test sector (Swes) (were located the hidden platform in
training day) and opposite sectors (Sopp). Spatial short-term memory
assessment revealed that all of the animals spend significantly more time
in the test sector, compared with opposed [control - P < 0.001; OA(ICV)
- P < 0.001 and OA(hipp) - P < 0.001], but spatial long-term memory
assessment revealed no significant differences for time spent in Seest and
Sopp in OA(ICV) (P = 0.485) and OA(hipp) (P = 0.358) treated groups
and significant difference in control rats (P < 0.001).

Thus, the results of behavioral experiments showed that ICV or
intrahippocampal bilateral microinjection of OA did not affect learning
process and short-term spatial memory but induced impairment in
spatial long-term memory assessed in probe test performance 24 h after
training. OA-induced spatial memory impairment may be attributed to
the hippocampal cell death.

3.2. Neuroprotective effect of memantine on okadaic acid
induced memory impairment and structural and molecular
changes in the hippocampus

3.2.1. Effects of Chronic Administration of Memantine on Okadaic Acid
Induced Changes in Neurotransmiter Activity in hippocampus and
medial septal nucleus and on hippocampal cell loss

The possible neuroprotective potential of memantine on OA-
induced patological changes in the hippocampus and MS was evaluated
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in 4 groups: control rats injected i.p. with saline [Contr(S)] or memantine
[Contr(M)] and OA injected rats treated i.p. with saline [OA(S)] or
memantine [OA(M)]. Memantine (5 mg/kg, i.p.) or saline were given
daily for 13 days starting from the day of OA injection.

Nissl staining of hippocampal sections showed that the number
of pyramidal cells in the CA1 and CA3 regions of the hippocampus in the
control group is significantly higher than that in the OA injected rats
(p<0.001; p<0.01, respectively) and that the number of pyramidal cells in
the both hippocampal regions is significantly higher in memantine
treated OA injected rats than that in the saline treated OA injected rats
(P<0.01). The results of Immunohistochemical studies showed a
significant reduced AChE staining in hippocampus in OA(S) group as
compared to sections obtained from Contr(S) (CAl - P<0.01; CA3 -
P<0.01) and OA(M) (CA1 - PF<0.05; CA3 - P<0.05) groups.
Immunohistochemical studies showed that ICV injection of OA
significantly reduced ChAT and PV-sensitive GABAergic neurons in the
MS as compared to control rats (for ChAT - P<0.01; for PV- P<0.01);
the results showed that there is significant difference between OA(M)
and OA(S) groups (for ChAT - P<0.01; for PV- P<0.05)

Thus, the results showed that ICV microinjection of OA
decreased the number of AChE sensitive neurons in different regions of
the hippocampus and decreased the number of ChAT and parvalbumin
sensitive GABAergic neurons in medial septal necleus; chronic
administration of memantine effectively attenuated OA induced
neuropathological changes in the hippocampus and MS.

3.2.2. Effects of Chronic Administration of Memantine on Okadaic Acid
Induced Spatial Short-term Memory impairment

In the present study, intracerebroventricular (ICV) injection of OA in
rats was used as a memory impairment animal model. The possible
beneficial effect of memantine on the OA-induced spatial short-term
memory impairment was assessed using a four-arm plus-shaped maze.
The number and sequence of arms entered were recorded to determine
alternation scores.

Statistical analysis showed a significant difference between the
saline and memantine treated control (P =0,035) and between the saline
and memantine treated OA injected rats (P =0,034). The difference
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between the saline treated control and saline or memantine treated OA
injected rats were not significant (P = 0.415; p = 0,6, respectively).

ICV injection of OA significantly impaired performance of
spontaneous alternation. Statistical analysis showed a significant
difference between the saline treated control and the saline treated OA
injected rats (P < 0,001), but there was no significant difference between
the saline and memantine treated control (P =0,467) and between saline
treated control and memantine treated OA injected (P = 0,891) rats.
Memantine treatment causes improvement of spontaneous alternation
performance; the difference between saline and memantine treated OA
injected rats is significant (P = 0,002).

Thus, ICV injection of OA impaired spatial short-term memory
and chronic administration of memantine effectively attenuated OA
induced spatial short-term memory impairment assessed in spontaneous
alternation task.

3.2.3. Effects of Chronic Administration of Memantine on Okadaic Acid
Induced Spatial long-term Memory impairment

The effects of intracerebroventricular administration of okadaic acid and
the possible beneficial effect of memantine were studied in the water
maze task taxing different strategy of spatial memory function. The
choice of strategy on the competition tests could reflect a bias of one
type of information (i.e., cue or place) acquired during training. Rats of
Contr(S), Contr(M) and OA(M) groups rapidly learned to escape to the
visible platform and reached the 6 s asymptote on day 2. Rats of OA(S)
group were significantly impaired on the first 4 days and improved in
their ability to escape to the platform at slower rate. Thus, the learning
was slower in the OA(S) group.

Statistical analysis for differences in the platform reaching latency
showed no significant difference between groups (P>0,05) in visible
platform trials and significant difference between OA(S) and Contr(S) (P
= 0,508), also between Contr(S) and Contr(M) (P = 0,710) groups in
vissible platform trials. In hidden platform trials differences in the
platform reaching latency significant between OA(S) and Contr(S)
groups (P = 0,014), also between OA(S) and OA(M) groups (P = 0,007),
but no significant difference between Contr(S) and OA(M) groups (P =
0,998). This fact certifies for obvious deficit of the place learning
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perfoprmace strategy in rats of OA(S) group and chronic administration
of memantine may prevent this deficit.

On the first competition trial, a greater number of rats used a
place strategy. There was no difference in strategy between groups
(P>0,05). On the both trials there was significant difference between
Contr(S) and OA(S) groups (te=1,96; P<0,05) and no significant difference
between OA(S) and OA(M) groups (ta=1,14; P>0,1).

The rats of OA(S) group, in contrast of Contr(S) rat group, in the
test trials, following unsuccessful strategy (place learning) usage, readily
switch to other strategy and successfuly perform the test trials, using
single visual cues. Considering this finding it could be suggested that the
memory trace, which builds up during the task learning, is more durable
in the animals of other groups against the OA treated ones. The rats of
Contr(S) and OA(M) groups, had significantly more accurate searches on
hidden platform days, providing an additional evidence of their effective
use of a place learning strategy rather than the rats of OA(S) group
exhibiting a cue or cue/place strategy in competition trials.

Thus, intracerebroventricular administration of okadaic acid
coused deficit in spatial learning. OA-induced spatial learning
impairment may be attributed to the neuropathological changes in the
hippocampus and MS. The administration of memantine effectively
attenuated OA induced deficit and prevented neuropathological changes
in the hippocampus and MS. There is correlation between memory
impairment and the extend of neuropathological changes in the
hippocampus and MS induced by OA treatment

Conclusions:

1. ICV or hippocampal bilateral microinjection of OA decreased the
number of pyramidal neurons in the CAl and CA3 regions of the
hippocampus which is most pronounced in CA1 region;

2. the hippocampal cell loss is lower in the ICV OA injected rats then in
hippocampal injected ones;

3. ICV microinjection of OA decreased the number of AChE sensitive
neurons in different regions of the hippocampus and decreased the
number of ChAT and GABAergic parvalbumin sensitive neurons in
medial septal necleus;
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10.

11

microinjection of OA into the hippocampus induced impairment in
recognition memory; in contrast ICV microinjection of OA did not
affect recognition memory;

there is correlation between recognition memory impairment and the
extend of hippocampal cell loss induced by OA treatment. OA-
induced recognition memory impairment may be attributed, at least
in part, to the hippocampal cell death caused by the drug;

OA treatment (hipocampal or ICV injection) did not affect learning
process and short-term spatial memory but induced impairment in
spatial long-term memory assessed in the water maze;

ICV OA injected rats acquired the visible platform version of the
water maze task but failed to learn the platform location in space
indicating hippocampal-dependent spatial memory impairment and
selective neurotoxicity of OA

ICV injection of OA may impair the hippocampus-dependent spatial
memory through damaging the septohippocampal cholinergic and
GABAergic projections; septohippocampal dysfunction may be at
least part of the underlying mechanisms.

ICV microinjection of OA induced impairment of spatial alternation
behavior. This impairment reflect a disruption of either short-term
memory or non-mnemonic process such as attention and may be due
to a cholinergic dysfunction of the hippocampus;

chronic administration of memantine significantly attenuated OA
(ICV) induced spatial memory impairment and the OA-induced
neuropathological changes in the hippocampus and in the medial
septal nucleus;

.the preventive effect of memantine revealed the involvement of

NMDA receptors in OA (ICV) induced toxicity.

In conclusion, bilateral ICV and hippocampal injection of OA induced
spatial memory deficit and caused hippocampal cell loss in this model
and demonstrated, for the first time to our knowledge, decreased the
number of cholinergic and GABAergic medial septal neurons. These

changes have been observed in patients with Alzheimer’s disease, and
therefore reinforce the importance of this model for the investigation

targets of new therapeutic strategies. It may also lead to new strategies in
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development effective therapeutics for disease intervention, also as well

as to a

better understanding of the fundamental neurobiology of

memory.
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