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Abstract 

Objective: Analysis and generalization of literature data on the structural organization and neurotransmitters of 

neurons of different parts of the cerebral cortex of rats. 

Methods: For this research, various literature on the relevant topic was collected and analyzed. 

Results: Four groups of nuclei are located in the septal region: lateral, medial, caudal and ventral. The neurons forming 

them are very diverse in their neurotransmitter nature. The nucleus of the septal region forms morphofunctional 

connections with at least three other brain regions: the hypothalamus, the hippocampus and the amygdala. 

Conclusion: The septal region is a complex complex of nuclear structures, the neurons of which are very diverse in 

their neuromediator nature and form numerous afferent and efferent connections with other parts of the brain. The 

nuclei of the septal region are involved in a wide range of neuroendocrine, behavioral and cognitive reactions and 

their further study in normal conditions and in experimental pathology provides a fundamental basis for integrating 

the results into clinical studies. 
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Introduction 

The rat is a frequent object of experimental studies, including those related 

to the study of the structure and function of the brain. Information about the 

features of the structure and development of various parts of the rat brain 

creates a fundamental basis for various scientific projects. Some parts of the 

brain got its name in connection with their shape (hippocampus, amygdala), 

texture (striatum), localization (paraventricular nuclei) or even colour (black 

substance), although often at the time when they were discovered, 

researchers still did not know anything about their cyto- and 

myeloarchitectonics. 

In compliance with this general trend, the medial interventricular septum of 

the terminal brain was named septum (Latin for "partition, wall"), in humans 

– septum pellucidum because of transparency [22, 23]. At the turn of the 20th 

century, several clusters of neuron bodies, in other words nuclei, were 

isolated in the septal region, and its projection connections with the 

hippocampus were established [15]. All the nuclei of the septal region have 

been the subject of very few studies and remain relatively little studied [1,18, 

19, 23, 26, 27]. Even the boundaries of the septal region are still being 

discussed, and the ones presented in this review are based on studies by 

Swanson L. W. [23] with minor modifications [1, 18]. 

The aim of this review is to analyze and generalisation the literature data on 

the development, structure and functions of the septal region of the rat brain 

for further study in normal and experimental pathology, which will serve to 

create a fundamental basis for clinical research. 

Anatomical organization of the septal area. There are four groups of nuclei 

in the septal region. The lateral group contains the lateral septal nucleus, 

septofimbrial and septohippocampal nuclei. The medial septal complex 

includes the medial central nucleus and the nucleus of the diagonal stripe. 

The caudal group consists of a triangular nucleus, a nucleus of the anterior 

commissura and a medullary stripe. Finally, the nucleus of the terminal strip 

forms a ventral group [20, 23]. Most of the neurons of the nuclei of the septal 

region form morphofunctional connections with at least three other parts of 

the brain: the hypothalamus, hippocampus and amygdala [18, 23]. 

The development of neurons of the nuclei of the septal region. The nuclei of 

the septal region develop from the septum formed by the rostroventromedial 

wall of the terminal brain. In its early stages of embryogenesis, this rudiment 

lies rostral to the striated and pallidal ridges and ventrally to the rostromedial 

cortical embryonic neuroepithelium. The nucleus of the terminal strip 

develops from the anterior part of the ventral angle of the horn of the lateral 

ventricle. The fusion of the right and left rudiments of the septal region 
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occurs on the 15th day of embryogenesis, then there is an intensive 

development of the remaining basal nuclei and anterior commissura (17th 

day of embryogenesis). Most neurons of the septal region are generated from 

the 12th to the 18th day of prenatal ontogenesis [2]. 

Neurons of the medial, caudal and ventral groups of nuclei develop earlier 

(12th-16th day of embryogenesis) than neurons of the lateral septal complex 

(14th–18th day of embryogenesis). 

The spatio-temporal patterns of the genesis of these cell groups are also 

different. The medial and ventral nuclei extend in the rostral and caudal 

direction, while the lateral – in the lateral-medial. 

The first ascending monoaminergic (serotonergic) filaments from the 

brainstem enter the septal region from the medial forebrain bundle on the 

15th-16th day of embryogenesis. Most afferent fibers (from the 

hypothalamus and midbrain) develop later (from the 18th day), spreading in 

the lateral-medial direction [2]. 

The formation of connections with the hippocampus begins in 

embryogenesis. It is expected that the cells of the lateral group of nuclei 

begin to differentiate when the afferents of the hippocampus enter this 

nucleus. But the development of most catecholaminergic and peptidergic 

tracts occurs much later (on the 1st–6th day after birth). During this period, 

there is a decrease in the density of neuronal pericaryons in the lateral nuclei, 

an increase in cell size, and differentiation of organelles. Synaptic contacts 

between neurons of various nuclei of the septal region, as well as with the 

hippocampus, amygdala, hypothalamus and midbrain reach their full 

development by the 3rd week of postnatal development [2, 6, 7, 14, 18, 24]. 

Myelo- and cytoarchitectonics of the septal region nuclei. 

Myeloarchitectonics. Afferent and efferent fibers of the septal region form 

four tracts: the arch, the terminal strip, the medial bundle of the forebrain and 

the medullary strip. 

The lateral and medial groups are connected to the hippocampus through the 

fimbria, the ventral group is connected to the amygdala through the terminal 

stripe, and the caudal group forms the medullary stripe and arch. All septal 

nuclei receive abundant afferent inputs from the medial forebrain bundle, 

and most septal neurons also form efferent fibers. The vental group of nuclei 

receives afferents from the lateral region of the hypothalamus and the 

external parts of the pale globe, forms connections with the medial nucleus 

of the amygdala, ventromedial preoptic, medial preoptic and ventral 

premamillary nuclei of the hypothalamus. The lateral regions of the nucleus 

of the terminal strip form synaptic connected with the nuclear structures of 

the brain stem [6, 7, 18, 23, 24, 25]. Cytoarchitectonics of the lateral group 

of nuclei of the septal region. The lateral group is the largest cluster of neuron 

bodies in the septal region. The nuclei are not a homogeneous structure, the 

neurons in them differ in size. There are areas with different cell densities. 

Usually, dorsal, intermediate and ventral parts are distinguished in the nuclei 

of the lateral group, although these boundaries are quite controversial. The 

dendrites of the neurons of the nuclei of the lateral group have a developed 

spike apparatus, however, a special class of neurons has been found in the 

lateral septal nucleus, in which the spikes are located on the cell body itself. 

Septofimbrial neurons on average have large sizes, compared with other 

neurons of the nuclei of the lateral group. Axons of some neurons form 

collaterals, which suggests the presence of local inhibitory influences, but 

the types of these interneurons have not been established and described [1, 

23]. 

Cytoarchitectonics of the medial group of nuclei of the septal region. The 

cytoarchitectonic boundaries between the medial septal nucleus and the 

nucleus of the diagonal stripe are not pronounced, both clusters of neuron 

bodies are connected by axons of neurons of the nucleus of the diagonal 

stripe. 

Several types of neurons are described in the medial group of nuclei of the 

septal region. Some of the neurons are large, hyperchromic, while others are 

small fusiform [18, 20, 23].  

Cytoarchitectonics of the caudal group of nuclei of the septal region. The 

triangular nucleus and the nucleus of the anterior commissura are formed by 

densely located pericaryons of neurons. The neurons of the medullary stripe 

are much smaller in size, their cytoplasm is only slightly stained with thionin 

[15, 20, 23]. 

Cytoarchitectonics of the ventral group of nuclei of the septal region. There 

are conflicting data on the histological organization of the terminal strip 

nucleus. It is proposed to divide the core into several sub-cores. Also, 

information on the exact topography of afferent and efferent connections 

between this nucleus and other structures (amygdala, hypothalamus, brain 

stem) is also ambiguous [6, 7, 23]. The classification of neurons in this area 

is mainly based not on morphological differences, but on the 

neurotransmitter nature, which will be described below.  

Neurotransmitters of the septal region. The entire septal region is rich in 

gabaergic neurons that express glutamic acid decarboxylase [29]. However, 

gabaergic neurons do not form a homogeneous population, and other neurons 

are found among the nerve cells of the septal region. 

Neurotransmitters of the lateral group of nuclei of the septal region. The 

chemoarchitectonics of the nuclei of the lateral group is extremely 

heterogeneous. The caudal intermediate part of the lateral septal nucleus is 

divided into four ventrodorsal oriented layers corresponding to the alternate 

distribution of calbindine and tyrosine hydroxylase. Using in situ 

hybridization, it was found that the rostral part of the lateral septal nucleus 

contains mainly enkephalinergic and neurotensinergic neurons, the caudal 

part contains somatostatinergic, and the ventral part contains neurons 

expressing estrogen α. The septohippocampal nucleus contains neurons 

expressing somatostatin and neuropeptide Y. The septofimbrial nucleus 

contains enkephalinergic neurons [4, 8, 11, 12]. 

Neurotransmitters of the medial group of nuclei of the septal region. The 

medial septal nucleus and diagonal stripe contain a large number of 

cholinergic neurons. This is a distinctive feature of this group, but 

chemoarchitectonics as a whole is quite complex. At least three classes of 

neurons that differ in the type of neurotransmitter produced are described. 

1. Cholinergic neurons, which contain the enzymes cholinacetyltransferase 

and acetylcholinesterase, are the most numerous. In addition, cholinergic 

neurons contain glutamate, nitric oxide, neuropeptides. The co-expression of 

these molecules in cholinergic neurons or their possible interactions with 

acetylcholine are quite complex and not all aspects of their integration have 

been sufficiently studied. 

2. The second group is formed by GABAergic neurons. Most of them 

synthesize a number of other compounds: calcium-binding proteins, and 

trophic factors. Some GABAergic neurons may be local interneurons. 

3. Neuroendocrine neurons form the third class. They produce glutamate, 

acetylcholine, serotonin, dopamine and norepinephrine. Many of these 

neurons form afferent connections with the hippocampus [3, 4, 8, 11, 12, 13, 

17]. 

Neurotransmitters of the caudal group of nuclei of the septal region. In the 

nuclei of this group, there is a wide variety of neurons of different 

neurotransmitter nature. 

The triangular nucleus is dominated by neurons expressing calretinin, 

calbindin and the enzyme adenosine deaminase. Enkephalin is produced by 

neurons of all nuclei of the caudal group [17].  

Afferent fibers from the brain stem are suitable for caudal nuclei. In 

particular, numerous noradrenergic synapses were found in the nucleus of 

the anterior commissura. In addition, this nucleus and the triangular nucleus 

contain cholinergic synapses containing the enzymes cholinacetyltransferase 

and acetylcholinesterase [4, 8, 11, 12, 13]. 
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Neurotransmitters of the ventral group of nuclei of the septal region. 

Very intense expression of substance P was noted in the nucleus of the 

terminal strip, but, moreover, in neurons to estrogens and androgens [10]. 

Functions of the septal region nuclei. The nuclei of the septal region are 

involved in a wide range of autonomic, neuroendocrine, behavioral and 

cognitive reactions [21, 22]. 

Damage to the lateral group of nuclei leads to significant changes in 

emotional behavior – the so-called "septal rage". Subsequent experiments 

made it possible to clarify that the lateral septal nucleus is the main structure 

responsible for the occurrence of "septal rage" [21, 23]. 

Damage to the medial group of nuclei causes a number of cognitive disorders 

(attention and memory disorders), and also leads to desynchronization of the 

electrical theta activity of the hippocampus associated with memory 

mechanisms. GABAergic and cholinergic neurons of the medial group of 

nuclei of the septal region play an important role in synchronizing the 

bioelectric activity of hippocampal interneurons. Sometimes they are called 

"hippocampal pacemakers". The septal neurons themselves are under the 

control of the brain stem [5, 9, 16, 28].  

The nuclei of the lateral, medial, caudal and ventral groups participate, 

including through connections with the hypothalamus, in eating and sexual 

behavior, the formation of dominant-subordinate relationships and parental 

attachment to children [21, 22, 23]. 

That way, the septal region is a complex complex of nuclear structures, the 

neurons of which are very diverse in their neurotransmitter nature and form 

numerous afferent and efferent connections with other parts of the brain. The 

nuclei of the septal region are involved in a wide range of autonomic, 

neuroendocrine, behavioral and cognitive reactions of the body and their 

further study in normal and experimental pathology provides a fundamental 

basis for the implementation of the results in clinical research. 

References 

1. Alonso J.R., Frotscher M. (1989). Organization of the septal 

region in the rat brain: A Golgi/EM study of lateral septal neurons 

// Neurology. N286.- P. 472-487. 

2. Alvarez-Bolado G., Swanson L.W. Developmental brain maps: 

Structure of the embryonic rat brain. – Elsevier, Amsterdam, 

1986.-289 p. 

3. Barnes N.M., Sharp T. (1999). A review of central 5-HT receptors 

and their function // Neuropharmacology. N38. – P. 1083-1152. 

4. Castro-Sierra E., Chico P.F., Portugal R.A. (2005). 

Neurotransmitters of the limbic system. Amygdala. I. Part one // 

Brain Research. N28- P. 27-32. 

5. Denham M.J., Borisyuk R.M. (2000). A model of theta rhythm 

production in the septal–hippocampal system and its modulation 

by ascending brainstem pathways // Hippocampus. N10. – P. 698-

716. 

6. Dong H.W., Petrovich G.D., Swanson L.W. (2000). Organization 

of projections from the juxtacapsular nucleus of the BST: A 

PHAL study in the rat // Brain Research. N859. – P. 1-14. 

7. Dong H.W., Petrovich G.D., Swanson L.W. (2001). Topography 

of projections from the amygdala to bed nuclei of the stria 

terminalis // Brain Research. N38. – P. 192-246. 

8. Gonzalo-Ruiz A., Morte L. (2000). Localization of amino acids, 

neuropeptides and cholinergic markers in neurons of the septum-

diagonal band complex projecting to the retrosplenial granular 

cortex of the rat // Brain Research. N52. – P. 499-510. 

9. Hirase H., Leinekugel X., Csicsvari J., Czurko A, Buzsaki G. 

(2001). Behavior-dependent states of the hippocampal network 

affect functional clustering of neurons // Neuroscience. N21. – P. 

145-150. 

10. Ljungdahl A., Hokfelt T. Nilsson G. (1978). Distribution of 

substance P-like immunoreactivity in the central nervous system 

of the rat. I. Cell bodies and terminals // Neuroscience. N3. – P. 

861-943.  

11. Lorén I., Emson P., Fahrenkrug J., Björklund A., Alumets J., 

Hakanson R., Sundler F. (1979). Distribution of vasoactive 

intestinal polypeptide in the rat and mouse brain // Neuroscience. 

N4. – P. 1953-1976.  

12. Lucas L.R., Hurley D.L., Krause J.E. Harlan R.E. (1992). 

Localization of the tachykinin neurokinin B precursor peptide in 

rat brain by immunocytochemistry and in situ hybridization // 

Neuroscience. N51. – P. 317-345.  

13. Ma Q.P., Yin G.F., Ai M.K., Han J.S. (1991). Serotoninergic 

projections from the nucleus raphe dorsalis to the amygdala in the 

rat // Neuroscience Letters.N134. P. 21-24.  

14. Majak K., Pikkarainen M., Kemppainen S., Jolkkonen E., (2002). 

Pitkänen A. Projections from the amygdaloid complex to the 

claustrum and the endopiriform nucleus: A Phaseolus vulgaris 

leucoagglutinin study in the rat // Neurology. N451. – P. 236-249. 

15. Ramón y Cajal S. (1911). Histologie du systeme nerveux de 

l’Homme et des Vertebres. – Maloine: Paris, 314 p. 

16. Shin J., Talnov A. (2001). A single trial analysis of hippocampal 

theta frequency during nonsteady wheel running in rats // Brain 

Research. N897. – P. 217-221. 

17. Shouse M.N., Staba R.J., Saquib S.F., Farber P.R. (2000). 

Monoamines and sleep: Microdialysis finding in pons and 

amygdale // Brain Research. N860. – P. 181-189. 

18. Sparks P.D., Ledoux J.E. The septal complex as seen through the 

context of fear. The Behavioral Neuroscience of the Septal 

Region. – Springer-Verlag, New York, 2000- 269 p. 

19. Staiger J.F. (1989). Pattern of afferents to the lateral septum // 

Cell Tissue Research. N257. – P. 471-490. 

20. Swanson L.W. (1998). Brain Maps: Structure of the Rat Brain. – 

Elsevier, Amsterdam, 267 p. 

21. Swanson L.W. (2000). Cerebral hemisphere regulation of 

motivated behavior // Brain Research. N886. – P. 113-164. 

22. Swanson L.W.(2000).  What is the brain? // Trends Neuroscience. 

N23. –P. 519-527. 

23. Swanson L.W., Risold P.Y. On the basic architecture of the septal 

region. The Behavioral Neuroscience of the Septal Region – 

Springer-Verlag, New York, 2000. – 14 p. 

24. Totterdell S., Meredith G.E. (1997). Topographical organization 

of projections from the entorhinal cortex to the striatum of the rat 

// Neuroscience. N78. – P. 715-729. 

25. Vertes R.P., Mckenna J.T. (2000). Collateral projections from the 

supramammillary nucleus to the medial septum and hippocampus 

// Synapse. N38. – P.  281-293. 

26. Walsh T.J. (2000). The medial septum and working/episodic 

memory. The Behavioral Neuroscience of the Septal Region. – 

Springer-Verlag, New York, 362 p. 

27. Whishaw I.Q. (2000). The septohippocampal system and path 

integration. The Behavioral Neuroscience of the Septal Region. –  

Springer-Verlag, New York,297 p. 

https://onlinelibrary.wiley.com/doi/abs/10.1002/cne.902860406
https://onlinelibrary.wiley.com/doi/abs/10.1002/cne.902860406
https://onlinelibrary.wiley.com/doi/abs/10.1002/cne.902860406
https://agris.fao.org/agris-search/search.do?recordID=US201300307760
https://agris.fao.org/agris-search/search.do?recordID=US201300307760
https://agris.fao.org/agris-search/search.do?recordID=US201300307760
https://www.sciencedirect.com/science/article/pii/S0028390899000106
https://www.sciencedirect.com/science/article/pii/S0028390899000106
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDREVISTA=&IDARTICULO=6906&IDPUBLICACION=
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDREVISTA=&IDARTICULO=6906&IDPUBLICACION=
https://www.medigraphic.com/cgi-bin/new/resumenI.cgi?IDREVISTA=&IDARTICULO=6906&IDPUBLICACION=
https://onlinelibrary.wiley.com/doi/abs/10.1002/1098-1063(2000)10:6%3C698::AID-HIPO1008%3E3.0.CO;2-Z
https://onlinelibrary.wiley.com/doi/abs/10.1002/1098-1063(2000)10:6%3C698::AID-HIPO1008%3E3.0.CO;2-Z
https://onlinelibrary.wiley.com/doi/abs/10.1002/1098-1063(2000)10:6%3C698::AID-HIPO1008%3E3.0.CO;2-Z
https://onlinelibrary.wiley.com/doi/abs/10.1002/1098-1063(2000)10:6%3C698::AID-HIPO1008%3E3.0.CO;2-Z
https://www.sciencedirect.com/science/article/pii/S0006899399022465
https://www.sciencedirect.com/science/article/pii/S0006899399022465
https://www.sciencedirect.com/science/article/pii/S0006899399022465
https://www.sciencedirect.com/science/article/pii/S0165017301000790
https://www.sciencedirect.com/science/article/pii/S0165017301000790
https://www.sciencedirect.com/science/article/pii/S0165017301000790
https://www.sciencedirect.com/science/article/pii/S0361923000002872
https://www.sciencedirect.com/science/article/pii/S0361923000002872
https://www.sciencedirect.com/science/article/pii/S0361923000002872
https://www.sciencedirect.com/science/article/pii/S0361923000002872
https://www.jneurosci.org/content/jneuro/21/10/RC145.full-text.pdf
https://www.jneurosci.org/content/jneuro/21/10/RC145.full-text.pdf
https://www.jneurosci.org/content/jneuro/21/10/RC145.full-text.pdf
https://www.jneurosci.org/content/jneuro/21/10/RC145.full-text.pdf
https://www.sciencedirect.com/science/article/pii/0306452278901161
https://www.sciencedirect.com/science/article/pii/0306452278901161
https://www.sciencedirect.com/science/article/pii/0306452278901161
https://www.sciencedirect.com/science/article/pii/0306452278901161
https://www.sciencedirect.com/science/article/pii/030645227990068X
https://www.sciencedirect.com/science/article/pii/030645227990068X
https://www.sciencedirect.com/science/article/pii/030645227990068X
https://www.sciencedirect.com/science/article/pii/030645227990068X
https://www.sciencedirect.com/science/article/pii/030645229290318V
https://www.sciencedirect.com/science/article/pii/030645229290318V
https://www.sciencedirect.com/science/article/pii/030645229290318V
https://www.sciencedirect.com/science/article/pii/030645229290318V
https://link.springer.com/article/10.1007/BF00296741
https://link.springer.com/article/10.1007/BF00296741
https://link.springer.com/article/10.1007/BF00296741
https://onlinelibrary.wiley.com/doi/abs/10.1002/cne.10346
https://onlinelibrary.wiley.com/doi/abs/10.1002/cne.10346
https://onlinelibrary.wiley.com/doi/abs/10.1002/cne.10346
https://onlinelibrary.wiley.com/doi/abs/10.1002/cne.10346
https://cir.nii.ac.jp/crid/1574231874679655808
https://cir.nii.ac.jp/crid/1574231874679655808
https://www.sciencedirect.com/science/article/pii/S0006899301020157
https://www.sciencedirect.com/science/article/pii/S0006899301020157
https://www.sciencedirect.com/science/article/pii/S0006899301020157
https://www.sciencedirect.com/science/article/pii/S0006899300020138
https://www.sciencedirect.com/science/article/pii/S0006899300020138
https://www.sciencedirect.com/science/article/pii/S0006899300020138
https://psycnet.apa.org/record/2001-01681-007
https://psycnet.apa.org/record/2001-01681-007
https://psycnet.apa.org/record/2001-01681-007
https://link.springer.com/article/10.1007/BF00221457
https://link.springer.com/article/10.1007/BF00221457
https://books.google.com/books?hl=en&lr=&id=DoL0dzDGxtIC&oi=fnd&pg=PP11&dq=Swanson+L.W.+(1998).+Brain+Maps:+Structure+of+the+Rat+Brain.+%E2%80%93+Elsevier,+Amsterdam,+267+p.&ots=U9quYYYKxE&sig=FRRxYXqiZ43Y1bgHaXyYE1nTqS4
https://books.google.com/books?hl=en&lr=&id=DoL0dzDGxtIC&oi=fnd&pg=PP11&dq=Swanson+L.W.+(1998).+Brain+Maps:+Structure+of+the+Rat+Brain.+%E2%80%93+Elsevier,+Amsterdam,+267+p.&ots=U9quYYYKxE&sig=FRRxYXqiZ43Y1bgHaXyYE1nTqS4
https://www.sciencedirect.com/science/article/pii/S000689930002905X
https://www.sciencedirect.com/science/article/pii/S000689930002905X
https://www.sciencedirect.com/science/article/pii/S0166223600016398
https://www.sciencedirect.com/science/article/pii/S0166223600016398
https://link.springer.com/chapter/10.1007/978-1-4612-1302-4_1
https://link.springer.com/chapter/10.1007/978-1-4612-1302-4_1
https://link.springer.com/chapter/10.1007/978-1-4612-1302-4_1
https://www.sciencedirect.com/science/article/pii/S0306452296005921
https://www.sciencedirect.com/science/article/pii/S0306452296005921
https://www.sciencedirect.com/science/article/pii/S0306452296005921
https://onlinelibrary.wiley.com/doi/abs/10.1002/1098-2396(20001201)38:3%3C281::AID-SYN7%3E3.0.CO;2-6
https://onlinelibrary.wiley.com/doi/abs/10.1002/1098-2396(20001201)38:3%3C281::AID-SYN7%3E3.0.CO;2-6
https://onlinelibrary.wiley.com/doi/abs/10.1002/1098-2396(20001201)38:3%3C281::AID-SYN7%3E3.0.CO;2-6
https://link.springer.com/chapter/10.1007/978-1-4612-1302-4_13
https://link.springer.com/chapter/10.1007/978-1-4612-1302-4_13
https://link.springer.com/chapter/10.1007/978-1-4612-1302-4_13
https://link.springer.com/chapter/10.1007/978-1-4612-1302-4_11
https://link.springer.com/chapter/10.1007/978-1-4612-1302-4_11
https://link.springer.com/chapter/10.1007/978-1-4612-1302-4_11


Archives of Medical Case Reports and Case Study                                                                                                                                     Copy rights @ Bon E.I, et all 

 
Auctores Publishing LLC – Volume 7(2)-168 www.auctoresonline.org  
ISSN: 2692-9392                            Page 4 of 4 

28. Wiebe S.P., Staubli U.V. (2001). Recognition memory correlates 

of hippocampal theta cells // Neuroscience. N21. – P. 3955-3967. 

29. Wu, M., Shanabrough, M., Leranth, C., Alreja, M. (2000).  

Cholinergic excitation of septohippocampal GABA but not 

cholinergic neurons: Implications for learning and memory // 

Neuroscience. N20. – P. 3900-3908. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2692-9392/168

 

 

 

 

 

  

Ready to submit your research? Choose Auctores and benefit from:  
 

❖ fast, convenient online submission 
❖ rigorous peer review by experienced research in your field  
❖ rapid publication on acceptance  
❖ authors retain copyrights 
❖ unique DOI for all articles 
❖ immediate, unrestricted online access 

 

At Auctores, research is always in progress. 
 
Learn more www.auctoresonline.org/journals/archives-of-medical-case-
reports-and-case-study  

https://www.jneurosci.org/content/21/11/3955.short
https://www.jneurosci.org/content/21/11/3955.short
https://www.jneurosci.org/content/20/10/3900.short
https://www.jneurosci.org/content/20/10/3900.short
https://www.jneurosci.org/content/20/10/3900.short
https://www.jneurosci.org/content/20/10/3900.short
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=24
http://www.auctoresonline.org/journals/archives-of-medical-case-reports-and-case-study
http://www.auctoresonline.org/journals/archives-of-medical-case-reports-and-case-study

