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i Conclusion:
i hippocampus of rats increased due to spatial learning.
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Change of Astrocytes Number

in CA2 Subfield of
Hippocampus after Spatial
Learning

i ABSTRACT:

i Introduction & Objective: The hippocampal formation is a part of
i limbic system that plays an important role in memory and learning.
i The hippocampus is divided into three subfields: CA1, CA2 and
iCA3. In addition to pyramidal neurons and interneurons, the
iastrocytes play important roles in hippocampus, probably in
imemory and'learning. In fact, learning needs some instruments for
iinformation storage and information maintenance mechanisms like
imemory. On the other hand, memory is always accompanied with
ilearning. This study was conducted to evaluate the changes in
i number.of astrocytes in CA2 subfield of hippocampus in rats due to
i spatial learning.

EMateriaIs & Methods: In this experimental study, with the use of
:Morris Water Maze and two other techniques (Reference and
:Working memory methods) in
iphysiology department of Pasteur institute, 15 male Wistar rats
:were used. Five rats were included in control group and 10 rats in
i the other two groups (each 5 rat). After performing the educational
iexperiments, animal brain was removed and after histological
iprocessing, the slides were stained with PTAH to show the
iastrocytes. The obtained data were analyzed by SPSS, using T
i test and variance analysis.

the behavioral laboratory of

i Results: The results showed a significant difference in astrocytes
inumber of CA2 area between control and reference memory
igroup. Also the difference between control and working memory
igroups was significant. Comparing the two educated groups, a
i significant difference was found in the number of astrocytes in
i those groups.

The number of astrocytes in CA2 area of

(80 (2 o9 2 00Lad) WA Sla oV splad o VY o550 sy ol dlas Yo



2l (5 sel 51 50 a5 il laad Huis

REFERENCES:

1.Knowles WD. Normal anatomy and neurophysiology of hippocampal formation. J Clin
Neurophysiol 1992; 9 (2): 252-63.

2.Markowitsch HJ. Anatomical basis of memory disorders. In: Gazzaniga MS (editor). The cognitive
neurosci. Cambridge, MA: Mit press;1995; 665-79.

3.Holscher C, McGlinchey L, Anwyl R, Rowman MJ. HFS — induced long-term potentiation and
LFS — induced depotentiation in area CA1 of the hippocampus are not good modles for learning.
Psychopharmacology 1997;130: 174-82.

4 Wang JH, Gladys YPK, Kelly T. Cellular and molecular bases of memory: Synaptic and neuronal
plasticity. J Clin Neurophysiol 1997; 14( 4 ): 264-93.

5.Williams PL, Bannister LH, Berry MM, Colins P, Dyson M, Dussek J,et al. Gray's Anatomy. In:
Nervous system. 38" ed. London: Churchill Livingston;1995; 1123-9.

6.Amaral DG ,Witter MP. The hippocampal formation. In: Paxinos G (editor). The rat nervous
system. 2" ed. New York: Academic;1995; 95.

7.Forsyth R, Fray A, Boutelle M, Fillenz M, Middleditch C, Burchell A. “A role for astrocytes in
glucose delivery to neurons? Dev Neurosci 1996; 18: 360 —70.

8.Pellerin L, Magistrettip J. Food for thought: challenging the dogmas. J Cereb B1F1 Metab 20083;
23: 1282-6.

9.Tsacopolos M, Magistretti PJ. Metabolic coupling between glia and neurons. J Neurosci 1996;16:
877-85.

10.Gruetter R. Glycogen: the forgotten cerebral energy store. J Neurosci Res 2003;74: 179-83.
11.Bechmann |, Nitsch R. Astrocytes and microglia cells in corporate degenerating fibers following
enthorhinal lesion: a light, confocal, and electron microscopical study using a phagocytosis-
dependent labeling technique. Glia 1997; 20: 145-54.

12.Rabcheusky AG. Influences of activated microglia/brain macrophages on spinal cord injury and
regeneration. In: Streit WJ (editor). Microglia in the regeneration and degenerating cerebral
nervous system. New York: Springer-verlag; 2002; 209-26.

13.Teter B, Ashford JW. Neuroplasticity in Alzheimer's Disease. J Neurosci Research 2002; 70:
402-37.

14.Laming PR, Kimelberg H, and Robinson S: Neuronal-glial interactions and behaviour. Neurosci
Biobehav Rev 2000; 24: 295-340.

15.Cataldo AM, Broadwell RD. Cytochemical identification of cerebral glycogen and glucose-6-
phosphatase activity under‘/normal and experimental conditions. Il. Choroids plexus and ependymal
epithelia, endothelia and pericytes. J Neurocytol 1986; 15: 511-24.

16.Caudle RM. Memory intAstrocytes: a hypothesis. Theoretical Biology and Medical Modelling
2006; 3: 2.

17.Naghdi N, Asadollahi A. Genomic and nongenomic effects of intrahippocampal microinjection of
testosterone on long-term memory in male adult rats. Behavioural Brain Research 2004; 153: 1-6.
18.Redish AD, Touretzky D. The role of the hippocampus in solving the morris water maze. Neural
Comp 1998;10(1): 39-73:

19.Sarihi A, Motamedi F, Naghdi N, Rashidy A. Lidocaine reversible inactivation of the median
raphe nucleus has no effect on reference memory but enhances working memory versions of the
Morris water maze task. Behavioural Brain Research 2000; 114:1—9.

20.Bancroft JB, Stevens A. Theory and practice of histological techniques. 3" ed. Edinburgh:
Churchil Livinsgstone; 1990; 360-1.

21.Moser MB, Moser El. Functional differentiation in the hippocampus. J Hippocampus 1998; 8:
608-19.

22.Bronders R, Brandy SY, Yehuda S. The use of the MWM in the study of memory and learning.
J Neurosci 1989; 48: 29-62.

23.Isgor C, Sengelaub DR. Prenatal gonadal steroids affect adult spatial behavior, CA1 and CA3
pyramidal cell morphology in rats. Horm Behav 1998; 34: 183-98.

24.Van Praag H, Christic BR, Sejnowski TJ, Gage FH, editors. Runing enhances neurogenesis ,
learning , and long term potentiation in mice. Proc Natl Acad Sci USA 1999; 96(23): 13427-31.
25.Rhodes JS, Van praag H, Jeffrey S, Girard |, Mitchell GS, Gage FH, et al. Exercise Increase
hippocampal neurogenesis to high levels but dose not improves spatial learning in mice Bred for
increased voluntary wheel running. Behavioral Neurosciences 2003;117(5): 1006 — 16.

f\/ (80 (2 o9 (2 o0Lad) WA Sl oV sulad o VY o550 - (asls oL SNl



I8 el S (G saal S0 Bulia i gy 580 oalaalea sl sge S8

26.Keuker JIH, Biurrun G, Luiten PGM, Fuchs E. Preservation of Hippocampal Neuron Numbers
and Hippocampal Subfield Volumes in Behaviorally Characterized Aged Tree Shrews. The Journal
of Comparative Neurology 2004; 468:509-17.

27.Moser MB, Trommald M, Andersen P. An increase in dendritic spine density on hippocampal
CA1 pyramidal cells following spatial — learning in adult rats suggests the formation of new
synapses. Proc Natn Acad Sci USA 1994; 91: 12673 — 5.

28.Rosakov DA, Davies HA, Harrison E, and Diana G. Ultrastractural synaptic correlates of spatial
learning in rat hippocampus. Neuroscience 1997; 80: 69-77.

(80 (2 o9 2 o0Lad) VWA Sl oV sulad o VY o550 - sy ol dlas V‘;A



