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The Identification of Anuran Glial Cells

Ibrahim M. S. Shnawa

Abstract—Attempts were made to identify anuran glial cells.
They were found as nervous tissue resident. Having stage dependent
morphotype changes, whereby, appeared as an ovoid to oval in
resting state and amoeboid mrophotypes in activated state, stained
fairly with methylene blue and take up Pelikane blue 10% aqueous
solution, as well as having the ability to phagocytize heat killed
Staphylococcus aureus. They were delineated from the migrating
peripheral monocytes by morphotypic and morphometeric
differences. Such criteria were consistence with glial cells. Thus, the
anuran glial cells are being identified in the frog Rana ridibunda
Pallas 1771 and this animal can be of use as a simple model for the
immunobiology of glial cells.
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1. INTRODUCTION

LIAL cells are the tissue resident macrophages in the

central nervous system [1]. They are the soon replier as a
reactor to any inflammatory processes (of any nature). They
undergo changes corresponding to the early stage of
mobilization and phagocytic intervention [2]. Microglia have
unique  characteristics  like;  the  expression  of
histocompatability molecules I&II, leukocyte common
antigen, C3 receptor and Ig FC in reactive microglia and even
to lesser extent in resting microglia [2]. At the down of the
21st century the physiological, patho-physiological and
immunological importance of the micro-glial cells are hot
topics for intense research interests [3].

The CNS may be regarded as properly specialized immune
organ by the fact that as an intrinsic immune effector cells [3].
For the identification of microglia several criteria were
followed such as; Lectin reactivity, antibody reaction, particle
engulfment and the presence of surface receptors [1]. As in
other vertebrates, frog has CNS microglia [4], [5]. The
objective of the present work was to study the morphologic
characters and the phagocytic potentials of frog glial cells.

II. MATERIALS AND METHODS

A. Aquiculture

The present short term program (two days experimentation),
the test frogs were kept in natural like environment in an
aquaria bathed with their natural river water frequently
changed to support normal physiologic needs.

B. The Test Natural Immune System
The in vivo test immune system was that of the anuran, the
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frog Rana ridibunda. It was collected from an inbred locally
raised in moist gardens. The collect was including both male
and female frogs. Their weights were ranging from 35-45
grams.

C.Dye Uptake

Pelikan blue ink (Germany CO,) in 10% aqueous solution
was the test dye. The dye doses were 0.1 ml. injected through
intra peritoneal (IP) intra spinal (IS) and intra-cranial-Intra
spinal into the three test groups each of five. Half hour latter
animals were paralyzed temporarily. Squash wet brain
macerates were done and number of dye up taking cells were
counted. [6]

D.Bacterial Phagocytosis

Heat killed Staphylococcus aureus suspension that match
10 ITU WHO opacimeter grade, each frog receive 0.1 ml.
amounts were injected via, intra spinal, intra spinal -
intracranial, and intra cranial for each of the test frogs. The
injected frogs were housed in aquaria at room temperature
stand with for an overnight period. Squash brain tissue
macerates were prepared and stained with methylene blue
made three replicates for each frog in each group [7]. Bacterial
phagocytic index were calculated as in the following formula

. .. No.of cells engulfing bacteria
Bacterial Phagocytic index = Y D€ 0
Total numbers of the phagocytes

E. Glial Cell Mophometery

The morphometeric analysis for the glial cells was
performed using ocular and stage micrometer [8]. In which
one division at ocular oil emersion lens will be as in the
following

1
CIOOX_EX 100 =1

III. RESULTS

A. Morphotypes

Resting cells were ovoid to slightly elongated oval in
shapes. The activated glial cells were of amoeboid cell
morphology whether, they were phagocytizing or not.

B. Morphometery

Resting cells were ranging 3-5 x 6-8 ums in size in wet
mounts. In the dye up taking preparations, however, the
amoeboid cells were with mean size of 7 x 12 ums. In
comparison , the activated non-phagocytizing methylene blue
stained were with mean size of 10 x 13 yms. And the bacterial
phagocytizing were with mean size of 15 x 19 yms.
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C. Cyto —Chemistry

Simple methylene blue stained brain tissue macerates were
showing the glial cell protoplasm as finely netted blue mesh,
with purplish dark blue nuclei. The Pelikan blue taking cells
were with faint sky blue colored protoplasm but paler than
those stained with methylene blue preparations.

D.Phagocytosis

In pelican blue tissue macerates preparations, glial cells
phagocytosis were noted in a rate of 1 to 5 cells/HPF in
cerebrum tissue in the test groups. The bacterial phagocytosis
preparations were showing the phagocytic percentages as; 16,
20, 21 for IC, IS IC, and IS respectively while, bacteria-
phagocyte cell associated were 3, 0, 2 accordingly Table III.
Few dividing leukocyte forms were also noted.

E. Migrating Monocyte

TABLE1
ANURAN GLIAL CELL MORPHOTYPES

Stage Morphotype
Resting cells

Ovoid to slightly oval

Activated cells Amoeboid
TABLEII
ANURAN GLIAL CELL MORPHOMETERY
Stage Size in ums.
Resting 5x12
Activated dye uptaking 7x12
Activated non-bacterial phagocytozing 10x 13
Activated bacterial phagocytozing 15x 19

TABLE III
PLEKAN BLUE 10 % DYE UPTAKE BY THE ANURAN GLIAL CELLS USING
DIFFERENT ROUTS HALF HOUR POST INJECTIONS
Rout Number of cells uptaking dye

Intraperitoneal (IP) 1-2/HPF

The migratory monocytes were found in a rates of 9, 28, Intraspinal (IS) 3_5/HPF

and 5 for IC, IC_IS and IS respectively. Intracranial (IC) 3 _5/HPF

TABLE IV
THE PHAGOCYTIC ACTIVITY OF THE ANURAN GLIAL CELLS TO S. AUREUS HEAT KILLED CELLS
Rout Amoeboid non phagocytic ~ Amoeboid activated phagocytic Extracellular test Dividing Monocytes/HPF
organisms leukocytes

Intracranial(IC) 81:100(81%) 16:100(16%) + 3:100(3%) 9
Intraspinal (IS) 79:100(79%) 21:100(21%) + - 5
Intracranial-intraspinal (IC-1S) 63:100(63%) 35:100(35%) + 2:100(2%) 28

Fig. 1 Anuran glial cells (G) activated and (g) resting One millimeter
on the photo equals, one actual micrometer size

IV. DiIScUsSION

Microglia of nervous tissue parenchyma are part of the
mononuclear phagocyte system, since they are bone marrow
derived, inters central nervous system (CNS) and adopt the
morphology of microglia. Such transition of monocyte to
microglia in CNS was demonstrated and they bear antigens
restricted to the mononuclear phagocyte system. Workers
consider these cells as highly specialized and distinct
population of phagocytes that lacks their antigens through
down regulation processes to the limits that becomes
undetectable. Microglia phenotype regulation in CNS occurred

through three different possible ways as, Blood Brain Barrier
(BBB), presence of their specific legend as well as the
presence of down regulation factor [4]. Macrophages occur in
the adult frog at the neck region, spleen, liver and brain [9]-
[12].

Few works have been done about the anuran glial cells [13],
[14]. The leopard toad Rana pipiens Schreber 1782 [15] and
our common inbred frog Rana ridibunda Pallas 1771 [16]
shared genomic fraction conserved for vertebrata, other
fractions that are conserved for anura. Besides which there
were segments in their genomes that are specific for the
species or even for the variety. Such species or variety
differences make differences in their transcriptomics and
proteomics the second and the third dimentional aspects of the
gene recent concepts ,a situation that inflects morphologic and
immune physiologic differences [17], [18]. Thus, the author is
of the opinion holds that these differences were fairly
sufficient to make any contribution in the identification of
glial cells of the common inbred frog Rana ridibunda is novel
or might be even original contribution in this topic.

In previous works Shnawa [19], [20] has been found nil dye
uptake and nil bacterial phagocytosis using cerebrum tissue
macerates and cerebrum tissue sections in frog. Current study
puts forward a model system for identification criteria of frog
glial cells. These criteria are being mentioned in the
followings
A. Nervous tissue microenvironment.

B. Stage dependent change in morphotypes
C. Characteristic size in accordance with cell immune-
physiologic state.
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Displays dye uptake phagocytosis

Displays bacterial phagocytosis

Have characteristic staining reaction with methylene blue.
On comparison with the identification criteria
documented by other workers [13], [14], there were
agreements and contradictions. The presence of few
dividing leukocytes may be attributed to the bacterial
injection insults [12]; while, presence of the peripheral
blood monocyte in brain tissue macerates may due to
derangements of BBB [13], or due to macrophage
mobility and niche dysfunction during inflammation [21].
e There is a possibility that this current frog model can be
of use as an indicator for environmental immune toxicity
as that found in leopard toad Rana pipiens [22], [23].

e mmy

V.CONCLUSION

Frog Rana ridibunda Pallas 1771 glial cells are being
identified and differentiated from migratory peripheral blood
macrophage arriving to the nervous tissue due to blood brain
barrier through heat killed bacterin injection insults. Frog as a
laboratory animal model may be of use for detection of glial
cell immunobiology, and having the potential to be used as a
model system for environmental immunotoxicity as that found
in Rana pipiens.
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