Analysis of histological features of the Cerebral cortex and Hippocampus of Albino rats using
Haematoxylin & Eosin stain- An Observational study.
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ABSTRACT

INTRODUCTION: The Rat brain histological study determined the layers of the cerebral cortex
hippocampus were the cerebral cortex composed of Molecular layer, external granular, external
pyramidal layer, internal granular layer and interior pyramidal layer. The layers of the hippocampus
are alveus, stratum oriens, stratum pyramidale, stratum radiatum, stratum lacunosum and stratum
moleculare. The aim of the study is to analyze the detailed histological features of the cerebral cortex
and hippocampus layers of albino rats using haematoxylin and eosin stain as an observational study.
MATERIALS AND METHODS: The samples were preserved and fixed with the formalin and
stained by (H & E) and observed with a light microscope. RESULTS: The molecular layer is the
superficial layer containing neurons. The outer granular layer of the cells are densely packed. Outer
pyramidal layer contains rich pyramidal cells, Inner granular layer contains stellate cells, Inner
pyramidal layer contains glial cells and the deeper multiform layer is composed of pyramidal cells.
The hippocampus contains three layers CA1,CA2,CA3. CA1 responds to memory and is covered by
the choroid plexus. CA2 contains 3 major cell dentate gyrus, pyramidal cells, pyramidal neurons and
CA3 composed of stratum lucidum. CONCLUSION: The study of brain analysis of histological
features of the cerebral cortex and hippocampus of the brain adds a greater insight in understanding
the histology of various types of layers in rat brain and morphology of brain cells.

KEYWORDS : Rat brain, Innovative technique, H and E strain, cresyl violet, Hippocampus, cerebral
cortex.



INTRODUCTION

The acquisition of a working knowledge of the anatomy of the rat central nervous system (CNS)
provides a great challenge to anybody who has not undertaken some training in mammals or the
human body and specifically in any other mammalian or human neurostructures(1). The major
features of the surface of the rat brain are the olfactory bulbs which are labelled as the olfactory lobes;
the term olfactory bulbs has been used nowadays. In comparison to man, the rat has large olfactory
bulbs at the anterior pole of the brain and the surface of the cerebral hemispheres is not thrown into a
mass of ridges (gyri) separated by grooves (sulci).(2) Only the horizontal rhinal fissure will be
separated from the older parts of the cerebrum from the newer parts. This fissure can be seen better
from the ventral or lateral aspects of the brain. (3)

The posterior poles of the hemispheres in the rat are rounded and wider than the anterior poles
but do not overlap the cerebellum as they are seen in man.(4) The surface of the cerebellum is
fissured. The structures of the cerebral mantle are the outer covering of the cerebral hemispheres and
are folded into some peaks like structures called gyri and grooves called sulci lobes and folds. (5) The
layers are neocortex which consist of 6 layers: the Layer | Molecular layer contains few scattered
neurons and consists of extensions of apical dendritic tufts, neurons and horizontally oriented axons
also as glial cells. Layer Il, the external granular layer and small pyramidal cells. Layer Il contains
the external pyramidal layer and small medium-size pyramidal neurons and they are also called non-
pyramidal neurons. In Layer IV, the structures are internal granular layers containing various types of
stellate cells and pyramidal cells. Layer V, the interior pyramidal layer, contains a large type of
pyramidal neuron. Layer VI, the polymorphic or multiform layer, contains few large pyramidal
neurons and lots of small spindle-like pyramidal structures and multiform neurons. (6) .

The hippocampal formation may be a bilateral structure sandwiched between the cerebral
mantle and therefore the thalamus. The hippocampus was performed by various layers of
cornuammonis and dentate gyrus. The different layers of the cornuammonis (alveus, stratum oriens,
stratum pyramidale, stratum radiatum, stratum lacunosum, stratum moleculare) and the dentate gyrus
(stratum moleculare, stratum granulosum, polymorphic layer. The hippocampus is in the form of a
curved tube, which has been compared to a seahorse, and a common unicorn plant (CornuAmmonis).
Its abbreviation CA is employed in naming the hippocampal subfields CAl, CA2, CA3, CA4. The
Pyramidal cells contain large amounts of the conical soma, prominently developed apical dendrite
with tuft, and full development of the basal dendritic arbor.(7),(8)

H and E stain is the combination of two histological stains :Hematoxylin and eosin. The
hematoxylin stains cell nuclei purplish blue, and eosin stains the extracellular matrix and cytoplasm,
which is in pink colour. (9)The aim of the study is to identify and observe the cerebral cortex and
hippocampus structure in H and E stain in rat brain samples.(10)

MATERIALS AND METHODS

The research was undertaken in the Pink lab of the Department of General Pathology, at Saveetha
dental college, Saveetha institute of medical and technical science, Chennai. The ethical approval
number for the study is IHEC/SDC/UG-1962/21/212. The fresh whole brain of the albino rat was
used in the study. The samples were preserved and fixed in the 10% neutral buffered formalin. Each
brain was carefully dissected to expose the cerebral cortex and hippocampus. The samples were
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processed and embedded. Tissue sections of 4-5 thickness were obtained by a rotary microtome. The
validation of the procedure was given by a research guide. Sections of healthy rat brains with cerebral
cortex and hippocampus regions were taken for the study. The inclusion criteria of the study are
normal, healthy rat brain samples, without any drug induced, and only the layers of the cerebral cortex
and hippocampus have been observed.

The sections were then stained by the following staining methods. The first step in performing an
H&E stain, the slide has been kept in the suitable adhering agents, then slightly warm to melt the wax
off, remove the wax with xylene by 3 changes and also with propanol for 3 changes, bring the smear
to the water for 3 minutes, dip the smear in rapid nuclear strain for 60 seconds then add 3 drops of
scott's tap water buffer and wash after 10 seconds, dip the smear in eosin stain for 60 seconds and
wash the smear for 15 sec to remove the excess water, final clearance with propanol and with xylene
followed by DPX mount.

RESULTS

Microscopic explanations of H&E stained slides of the cerebral cortex and hippocampus in rat brain
samples. The cerebral cortex is responsible for sensation, perception, memory, association, thought,
and voluntary physical action. There are six layers present in the cerebral cortex: Layer 1 Molecular
Layer, Layer 2 outer granular layer, layer 3 outer pyramidal Layer, layer 4 inner granular layer, Layer
5 inner pyramidal layer, layer 6 multiform layer explained in (figure 1) The molecular layer is the first
and superficial layer consisting of neurons which are in round or ovoid shape. The layer is composed
of unmyelinated fibrous cells with few cells and a small number of purkinje cells. The purkinje cells
are present at the distal part of the molecular layer explained in (Figure 2) The outer granular layer is
the second most layer in which the cells are densely packed, these layers are deeply stained,
containing small pyramidal cells and numerous stellate neurons and also it contains small chromatin
with a thin rim of cytoplasm. Outer pyramidal layer is the third layer containing rich pyramidal cells,
they have basophilic characters and stellate cells can also be seen. Cells specifically in the outer
granular layer were less crowded with fewer cells. Glial cells can also be seen in this layer. Most of
the glial cells in this layer are seen as the shrunken Inner granular layer is the fourth layer containing
densely packed stellate cells. Inner pyramidal cells and glial cells have also been seen; the pyramidal
cells in this layer are less but cells are in pyramidal shape. The Multiform layer is the fifth layer and
deepest layer compared to all five layers and fusiform cells can be seen in this layer. The
Hippocampus is supplied by, posterior cerebral artery, which is divided into three branches: Anterior,
middle, and posterior. Supply is by the anterior choroidal artery. Veins of the hippocampus will drain
at the basal vein. The CA1 is the subiculum connects the hippocampus with entorhinal cortex in the
ventricles, hippocampus is covered by choroid plexus , which is responsible for sensory and
memory, CAZ2 is called as small zone layer in which the pyramidal cells may reduce, the layer is
made up of 3 major cells dentate gyrus, pyramidal cells and pyramidal neurons, CA3 is the second
most layer contains synapses from the mossy fibres through stratum lucidum and also contains cell
bodies, axo axonic cells, bistratified cells, and radical trilaminar cells.
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Figure 1 explains the photograph of a section in the cerebral cortex of control adult rats showing the
general histological structure of the cerebral cortex. Molecular layer (1), outer granular layer (2), outer
pyramidal layer (3), inner granular layer (4), inner pyramidal layer (5) and the multiform layer (6)
(H&E 10X).

Figure 2 explains the photograph of a section in the cerebral cortex of control adult rats showing the
general histological structure of pia mater and molecular layer, contains two main types of neurons
stellate cells and basket cells which are seen in scattered form (H and E stains at 100X)



Figure 3 explains the photographic explanation of granular layers in H and E stains at 40X and
contains small pyramidal cells (PC) and stellate cells (SC), containing various axons and dendritic
connections. Pyramidal cells at 100X in H and E stains

Figure 4 explains the photographic explanation about stellate cells in H and E stain present in the
granular layer.



wucleus and neuroglia (N)

Figure 6: photograph explains the pyramidal cell (P) and glial cell (G) (H&E 40X) The cells in
this layer are seen as shrunken



Figure 7a explains the photographic sections of the CA2 pyramidal layer lying within Ammon’s horn
and is most often interposed between CA1 and CA3 pyramidal layers. The pyramidal cells of the CA2
region are large and densely packed. Figure 7b explains the photographic section of CA3 is the second
most layer contains synapses from the mossy fibres through stratum lucidum and also contains cell
bodies, axo axonic cells, bistratified cells, and radical trilaminar cells at 40 X in (H and E stains)
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Figure 8 : The photograph explains the axons and dendrites (H&E 40X) explains numerous nerve
cells (1) and oligodendrocytes (2)



Figure 9 explains the photographic section of cornuammonisCAl is the subiculum connects the
hippocampus with entorhinal cortex in the ventricles, CA2 is called as small zone layer which contain
pyramidal cells, CA3 is the second most layer contains cell bodies, axo axonic cells, bistratified cells,
and radical trilaminar cells at 4X in (H and E stain)
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Figure 10 explains the photographic section of the layer cornuammonis which contains pyramidal
cells and is basophilic in nature at 10X in (H and E stain)



DISCUSSION

In our study we have observed the layer present in the cerebral cortex and hippocampus in H and E
stain, cerebral cortex contains six molecular layers and has horizontal connections. External granular
layer contains small granule cells and intracortical connections, External pyramidal layer contains
small pyramidal shape cells, Internal granular layer contains large granular cells, Internal pyramidal
layer contains large pyramids structure compare to external pyramidal layer, the multiform layer
contains fusiform cell and pyramidal cell, which is present every layer. The histology of the Cerebral
Cortex and neurons and also hippocampus have been described in both H and E.

In previous research the detailed explanation about the cerebral cortex and hippocampus, Palladium is
the part of the basal ganglia of the brain which consist of the globus pallidus and the ventral pallidum.
The globus pallidus appears in a pale and present spherical area of the brain. There are two types of
pallidum present in the cerebral cortex. Neopallium are present at any stage of development,
Archipallium and paleopallium; they are not present in any 6 layers but can be usually seen in 3
layers. (11)(12).The major cells are Pyramidal cell, fusiform cell, Retziuscajal cell, basket cell,
stellate cell, cells of martinotti, the location of the pyramidal cell is mainly present at layer 3 and 5,
the location of fusiform layer is located at layer 6 and shape of the cell is spindle, the cajal cell present
in layer 1 and shape of the cell is elliptical, Basket cell present in layer 6 the shape of the cell is
angulated, stellate cell present in layer 3 and shape of the cell is angulated, cells of the martinotti
present in both 5 and 6 and shape of the cell is angulated(13). CornuAmmonis in this area abuts the
dentate gyrus in one end and the subiculum on the other end and this is divided into three (CAl, CA2
and CA3) and the surface is covered by the layer of nerve fibres and described as alveus. The axons
of the pyramidal cells of the CA will run to the alveus. Five layers have been seen in the CA, but in
our study we described three layers: the superficial molecular layer, the layer of pyramidal cells and
the deeper layer of polymorphic cells. (14) and it also consists of two systems olfactory and limbic
system, the olfactory System includes structures like, pathway from the olfactory epithelium, cerebral
cortex. The olfactory bulbs of the rat are large and projections from the anterior ends of the cerebral
hemispheres. The bulbs have a laminated structure by an important layer of mitral cells in which they
block the axon cells and bring them back again to the brain. The axons which are back from the bulb
can be grouped as lateral, medial and intermediate olfactory tracts. The lateral tract is the largest,
carrying the majority of the information (15). In the Limbic System there are Four important
pathways (16), The Purkinje Cells are most important in the cerebellum. Purkinje cells contain large
neurons, with large eosinophilic cells. The outer feature of Purkinje cells is a two-dimensional,
dendritic fan appearance that extends upwards and crosses the axis of the lobules of the cerebellum.
(17), The Granular Layer contains small nuclei that stain darkly, and cytoplasm can be seen. Axons
and dendrites have also been seen. The dentrices cluster around the terminal fibres, forming little
islands that stand out as pale pink-stained spaces in H&E-stained sections (18))(19)(20). Study was
limited only by observing the layers of the cerebral cortex and hippocampus, not all the structures
present in the brain sample. The futurescope of the study, we have planned to inject a drug (Ketamine
hydrochloride with saline) into the rat and absorb the layers of the cerebral cortex and hippocampus.
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Our team has extensive knowledge and research experience that has translated into high quality
publications (21).(22-35) ,(36-40).

Image 1: OBSERVATIONAL DIAGRAM OF THE HISTOLOGICAL DIAGRAM OF RAT
BRAIN CELLS
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CONCLUSION

Our study of brain analysis of histological features of the cerebral cortex and hippocampus of the
brain adds a greater insight in understanding the histology of various types of layers in rat brain and
morphology of brain cells.

EFERENCES

Xavier AL, Menezes JRL, Goldman SA, Nedergaard M. Fine-tuning the central nervous system:
microglial modelling of cells and synapses [Internet]. Vol. 369, Philosophical Transactions of the
Royal Society B: Biological Sciences. 2014. p. 20130593. Available from:
http://dx.doi.org/10.1098/rstb.2013.0593

The Brain and Spinal Cord. Academic Press; 2019.

Sengul G, Watson C. Ascending and Descending Pathways in the Spinal Cord [Internet]. The Rat
Nervous System. 2015. p. 115-30. Available from: http://dx.doi.org/10.1016/b978-0-12-374245-
2.00008-5

Rousselet E, Kriz J, Seidah NG. Mouse Model of Intraluminal MCAQO: Cerebral Infarct Evaluation by
Cresyl Violet Staining. J Vis Exp [Internet]. 2012 [cited 2021 Aug 24];(69). Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3520579/

Zhang T, Zeng Y, Zhang Y, Zhang X, Shi M, Tang L, et al. Neuron type classification in rat brain
based on integrative convolutional and tree-based recurrent neural networks. Sci Rep [Internet]. 2021
[cited 2021 Aug 24];11. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8012629/


https://paperpile.com/c/BU51qU/qJb8
https://paperpile.com/c/BU51qU/leeV+u8w0+9Bmk+bbud+U2Jn+y9gt+gl1b+U1y5+8yfZ+qZeN+c4Su+4zcS+VElw+J43d
https://paperpile.com/c/BU51qU/rM6YF+WqZBJ+4PWge+ANlRJ+s8luQ
http://paperpile.com/b/BU51qU/vOzH
http://paperpile.com/b/BU51qU/vOzH
http://paperpile.com/b/BU51qU/vOzH
http://paperpile.com/b/BU51qU/vOzH
http://paperpile.com/b/BU51qU/vOzH
http://paperpile.com/b/BU51qU/hUo5
http://paperpile.com/b/BU51qU/MSGU
http://paperpile.com/b/BU51qU/MSGU
http://paperpile.com/b/BU51qU/MSGU
http://paperpile.com/b/BU51qU/Hnhm
http://paperpile.com/b/BU51qU/Hnhm
http://paperpile.com/b/BU51qU/Hnhm
http://paperpile.com/b/BU51qU/Hnhm
http://paperpile.com/b/BU51qU/EA1X
http://paperpile.com/b/BU51qU/EA1X
http://paperpile.com/b/BU51qU/EA1X
http://paperpile.com/b/BU51qU/EA1X

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

A simplified morphological classification scheme for pyramidal cells in six layers of primary
somatosensory cortex of juvenile rats. IBRO Reports. 2018 Dec 1;5:74-90.

Gori HP, Dubal SC, Patel VA, Panchal KM. Studies of Histology, Histochemistry and Micrometry of
Hippocampus in Surti Buffalo (Bubalus bubalis) [Internet]. VVol. 7, International Journal of Current
Microbiology  and  Applied Sciences. 2018. p. 488-94.  Available  from:
http://dx.doi.org/10.20546/ijcmas.2018.704.057

Ostrowski PP, Fairn GD, Grinstein S, Johnson DE. Cresyl violet: a superior fluorescent lysosomal
marker. Traffic. 2016 Dec;17(12):1313-21.

Hossein Fatemi S, Emamian ES, Kist D, Bailey K. Figure 4 Cresyl violet-stained coronal sections of
cortical layers |-VI. [Internet]. 1999 [cited 2021 Aug 28]. Available from:
https://www.researchgate.net/figure/Cresyl-violet-stained-coronal-sections-of-cortical-layers-1-V1-
and-the-subjacent_fig3_13090720

Watson C, Kirkcaldie M, Paxinos G. The Brain: An Introduction to Functional Neuroanatomy.
Academic Press; 2010. 216 p.

Mountcastle A. Reframing refugees: the power of Tibetan identity. Coll Antropol. 1997
Dec;21(2):585-93.

Sengul G. Spinal Cord Cyto- and Chemoarchitecture [Internet]. The Rat Nervous System. 2015. p.
87-95. Available from: http://dx.doi.org/10.1016/b978-0-12-374245-2.00006-1

Figini M, Zucca I, Aquino D, Pennacchio P, Nava S, Di Marzio A, et al. In vivo DTI tractography of
the rat brain: an atlas of the main tracts in Paxinos space with histological comparison. MagnReson
Imaging. 2015 Apr;33(3):296-303.

Brown CD, Lauber CA, Cappaert T. The Effect of Dexamethasone lontophoresis on Decreasing Pain
and Improving Function in Patients With Musculoskeletal Conditions. J Sport Rehabil. 2015
Aug;24(3):327-31.

Fluhr JW, Gloor M. The antimicrobial effect of narrow-band UVB (313 nm) and UVAL (345-440 nm)
radiation in vitro. PhotodermatolPhotoimmunolPhotomed. 1997 Oct;13(5-6):197-201.

Maynard RL, Downes N. Anatomy and Histology of the Laboratory Rat in Toxicology and
Biomedical Research. Academic Press; 2019. 378 p.

Ashwell KWS, Paxinos G, Watson CRR. Precerebellar and vestibular nuclei of the short-beaked
echidna (Tachyglossus aculeatus). Brain Struct Funct. 2007 Sep;212(2):209-21.

Urdiciain A, Erausquin E, Zelaya MV, Zazpe |, Lanciego JL, Meléndez B, et al. Silencing of Histone
Deacetylase 6 Decreases Cellular Malignancy and Contributes to Primary Cilium Restoration,
Epithelial-to-Mesenchymal Transition Reversion, and Autophagy Inhibition in Glioblastoma Cell
Lines. Biology [Internet]. 2021 May 26;10(6). Available from:
http://dx.doi.org/10.3390/biology10060467

Zou X, Patterson TA, Sadovova N, Twaddle NC, Doerge DR, Zhang X, et al. Potential Neurotoxicity
of Ketamine in the Developing Rat Brain. Toxicol Sci. 2009 Mar;108(1):149.


http://paperpile.com/b/BU51qU/PPm7
http://paperpile.com/b/BU51qU/PPm7
http://paperpile.com/b/BU51qU/thGx
http://paperpile.com/b/BU51qU/thGx
http://paperpile.com/b/BU51qU/thGx
http://paperpile.com/b/BU51qU/thGx
http://paperpile.com/b/BU51qU/thGx
http://paperpile.com/b/BU51qU/z7Zl
http://paperpile.com/b/BU51qU/z7Zl
http://paperpile.com/b/BU51qU/jxRD
http://paperpile.com/b/BU51qU/jxRD
http://paperpile.com/b/BU51qU/jxRD
http://paperpile.com/b/BU51qU/jxRD
http://paperpile.com/b/BU51qU/SN4w
http://paperpile.com/b/BU51qU/SN4w
http://paperpile.com/b/BU51qU/Ske2
http://paperpile.com/b/BU51qU/Ske2
http://paperpile.com/b/BU51qU/kgrq
http://paperpile.com/b/BU51qU/kgrq
http://paperpile.com/b/BU51qU/kgrq
http://paperpile.com/b/BU51qU/FgFL
http://paperpile.com/b/BU51qU/FgFL
http://paperpile.com/b/BU51qU/FgFL
http://paperpile.com/b/BU51qU/76Xu
http://paperpile.com/b/BU51qU/76Xu
http://paperpile.com/b/BU51qU/76Xu
http://paperpile.com/b/BU51qU/eQcS
http://paperpile.com/b/BU51qU/eQcS
http://paperpile.com/b/BU51qU/PJSl
http://paperpile.com/b/BU51qU/PJSl
http://paperpile.com/b/BU51qU/CrSB
http://paperpile.com/b/BU51qU/CrSB
http://paperpile.com/b/BU51qU/fCCA
http://paperpile.com/b/BU51qU/fCCA
http://paperpile.com/b/BU51qU/fCCA
http://paperpile.com/b/BU51qU/fCCA
http://paperpile.com/b/BU51qU/fCCA
http://paperpile.com/b/BU51qU/fCCA
http://paperpile.com/b/BU51qU/k27e
http://paperpile.com/b/BU51qU/k27e

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

Garcia-Fuster M-J, Clinton SM, Watson SJ, Akil H. Effect of Cocaine on Fas-Associated Protein with
Death Domain in the Rat Brain: Individual Differences in a Model of Differential Vulnerability to
Drug Abuse [Internet]. Vol. 34, Neuropsychopharmacology. 2009. p. 1123-34. Available from:
http://dx.doi.org/10.1038/npp.2008.88

Anita R, Paramasivam A, Priyadharsini JV, Chitra S. The m6A readers and aberrations associated
with metastasis and predict poor prognosis in breast cancer patients. Am J Cancer Res. 2020 Aug
1;10(8):2546-54.

Jayaseelan VP, Paramasivam A. Emerging role of NET inhibitors in cardiovascular diseases.
Hypertens Res. 2020 Dec;43(12):1459-61.

Sivakumar S, SmilineGirija AS, VijayashreePriyadharsini J. Evaluation of the inhibitory effect of
caffeic acid and gallic acid on tetR and tetM efflux pumps mediating tetracycline resistance in
Streptococcus sp., using computational approach. Journal of King Saud University - Science. 2020
Jan 1;32(1):904-9.

SmilineGirija AS. Delineating the Immuno-Dominant Antigenic Vaccine Peptides Against gacS-
Sensor Kinase in Acinetobacter baumannii: An in silico Investigational Approach. Front Microbiol.
2020 Sep 8;11:2078.

IswaryaJaisankar A, SmilineGirija AS, Gunasekaran S, VijayashreePriyadharsini J. Molecular
characterisation of csgA gene among ESBL strains of A. baumannii and targeting with essential oil
compounds from Azadirachta indica. Journal of King Saud University - Science. 2020 Dec
1;32(8):3380-7.

Girija ASS. Fox3+ CD25+ CD4+ T-regulatory cells may transform the nCoV’s final destiny to CNS!
J Med Virol [Internet]. 2020 Sep 3; Available from: http://dx.doi.org/10.1002/jmv.26482

Jayaseelan VP, Ramesh A, Arumugam P. Breast cancer and DDT: putative interactions, associated
gene alterations, and molecular pathways. Environ Sci Pollut Res Int. 2021 Jun;28(21):27162—73.

Arumugam P, George R, Jayaseelan VP. Aberrations of m6A regulators are associated with
tumorigenesis and metastasis in head and neck squamous cell carcinoma. Arch Oral Biol. 2021
Feb;122:105030.

Kumar SP, Girija ASS, Priyadharsini JV. Targeting NM23-H1-mediated inhibition of tumour
metastasis in viral hepatitis with bioactive compounds from Ganoderma lucidum: A computational
study. pharmaceutical-sciences [Internet]. 2020;82(2). Available from:
https://www.ijpsonline.com/articles/targeting-nm23h1mediated-inhibition-of-tumour-metastasis-in-
viral-hepatitis-with-bioactive-compounds-from-ganoderma-lucidum-a-comp-3883.html

Girija SA, Priyadharsini JV, Paramasivam A. Prevalence of carbapenem-hydrolyzing OXA-type f-
lactamases among Acinetobacter baumannii in patients with severe urinary tract infection. Acta
Microbiol Immunol Hung. 2019 Dec 9;67(1):49-55.

Priyadharsini JV, Paramasivam A. RNA editors: key regulators of viral response in cancer patients.
Epigenomics. 2021 Feb;13(3):165-7.

Mathivadani V, Smiline AS, Priyadharsini JV. Targeting Epstein-Barr virus nuclear antigen 1
(EBNA-1) with Murrayakoengii bio-compounds: An in-silico approach. Acta Virol. 2020;64(1):93-9.


http://paperpile.com/b/BU51qU/GyIG
http://paperpile.com/b/BU51qU/GyIG
http://paperpile.com/b/BU51qU/GyIG
http://paperpile.com/b/BU51qU/GyIG
http://paperpile.com/b/BU51qU/GyIG
http://paperpile.com/b/BU51qU/qJb8
http://paperpile.com/b/BU51qU/qJb8
http://paperpile.com/b/BU51qU/qJb8
http://paperpile.com/b/BU51qU/leeV
http://paperpile.com/b/BU51qU/leeV
http://paperpile.com/b/BU51qU/u8w0
http://paperpile.com/b/BU51qU/u8w0
http://paperpile.com/b/BU51qU/u8w0
http://paperpile.com/b/BU51qU/u8w0
http://paperpile.com/b/BU51qU/9Bmk
http://paperpile.com/b/BU51qU/9Bmk
http://paperpile.com/b/BU51qU/9Bmk
http://paperpile.com/b/BU51qU/bbud
http://paperpile.com/b/BU51qU/bbud
http://paperpile.com/b/BU51qU/bbud
http://paperpile.com/b/BU51qU/bbud
http://paperpile.com/b/BU51qU/U2Jn
http://paperpile.com/b/BU51qU/U2Jn
http://paperpile.com/b/BU51qU/U2Jn
http://paperpile.com/b/BU51qU/y9gt
http://paperpile.com/b/BU51qU/y9gt
http://paperpile.com/b/BU51qU/gl1b
http://paperpile.com/b/BU51qU/gl1b
http://paperpile.com/b/BU51qU/gl1b
http://paperpile.com/b/BU51qU/U1y5
http://paperpile.com/b/BU51qU/U1y5
http://paperpile.com/b/BU51qU/U1y5
http://paperpile.com/b/BU51qU/U1y5
http://paperpile.com/b/BU51qU/U1y5
http://paperpile.com/b/BU51qU/8yfZ
http://paperpile.com/b/BU51qU/8yfZ
http://paperpile.com/b/BU51qU/8yfZ
http://paperpile.com/b/BU51qU/qZeN
http://paperpile.com/b/BU51qU/qZeN
http://paperpile.com/b/BU51qU/c4Su
http://paperpile.com/b/BU51qU/c4Su

33.

34.

35.

36.

37.

38.

39.

40.

Girija As S, Priyadharsini J V, A P. Prevalence of Acb and non-Acb complex in elderly population
with urinary tract infection (UTI). Acta Clin Belg. 2021 Apr;76(2):106-12.

Anchana SR, Girija SAS, Gunasekaran S, Priyadharsini VJ. Detection of csgA gene in carbapenem-
resistant Acinetobacter baumannii strains and targeting with Ocimum sanctum biocompounds. Iran J
Basic Med Sci. 2021 May;24(5):690-8.

Girija ASS, Shoba G, Priyadharsini JV. Accessing the T-Cell and B-Cell Immuno-Dominant Peptides
from A.baumannii Biofilm Associated Protein (bap) as Vaccine Candidates: A Computational
Approach. Int J Pept Res Ther. 2021 Mar 1;27(1):37-45.

Arvind P TR, Jain RK. Skeletally anchored forsus fatigue resistant device for correction of Class Il
malocclusions-A systematic review and meta-analysis. OrthodCraniofac Res. 2021 Feb;24(1):52-61.

Venugopal A, Vaid N, Bowman SJ. Outstanding, yet redundant? After all, you may be another
Choluteca Bridge! Semin Orthod. 2021 Mar 1;27(1):53-6.

Ramadurai N, Gurunathan D, Samuel AV, Subramanian E, Rodrigues SJL. Effectiveness of 2%
Avrticaine as an anesthetic agent in children: randomized controlled trial. Clin Oral Investig. 2019
Sep;23(9):3543-50.

Varghese SS, Ramesh A, Veeraiyan DN. Blended Module-Based Teaching in Biostatistics and
Research Methodology: A Retrospective Study with Postgraduate Dental Students. J Dent Educ. 2019
Apr;83(4):445-50.

Mathew MG, Samuel SR, Soni AJ, Roopa KB. Evaluation of adhesion of Streptococcus mutans,
plague accumulation on zirconia and stainless steel crowns, and surrounding gingival inflammation in
primary molars: randomized controlled trial [Internet]. Vol. 24, Clinical Oral Investigations. 2020. p.
3275-80. Available from: http://dx.doi.org/10.1007/s00784-020-03204-9


http://paperpile.com/b/BU51qU/4zcS
http://paperpile.com/b/BU51qU/4zcS
http://paperpile.com/b/BU51qU/VElw
http://paperpile.com/b/BU51qU/VElw
http://paperpile.com/b/BU51qU/VElw
http://paperpile.com/b/BU51qU/J43d
http://paperpile.com/b/BU51qU/J43d
http://paperpile.com/b/BU51qU/J43d
http://paperpile.com/b/BU51qU/rM6YF
http://paperpile.com/b/BU51qU/rM6YF
http://paperpile.com/b/BU51qU/WqZBJ
http://paperpile.com/b/BU51qU/WqZBJ
http://paperpile.com/b/BU51qU/4PWge
http://paperpile.com/b/BU51qU/4PWge
http://paperpile.com/b/BU51qU/4PWge
http://paperpile.com/b/BU51qU/ANlRJ
http://paperpile.com/b/BU51qU/ANlRJ
http://paperpile.com/b/BU51qU/ANlRJ
http://paperpile.com/b/BU51qU/s8luQ
http://paperpile.com/b/BU51qU/s8luQ
http://paperpile.com/b/BU51qU/s8luQ
http://paperpile.com/b/BU51qU/s8luQ
http://paperpile.com/b/BU51qU/s8luQ

