
FOLIA HISTOCHEMICA
ET CYTOBIOLOGICA
Vol. 49, No. 1, 2011
pp. 8–9

©Polish Society for Histochemistry and Cytochemistry
Folia Histochem Cytobiol. 2011
10.5603/FHC.2011.0002

www.fhc.viamedica.pl

REVIEW

Correspondence address: NK Mishra,
Patna Univ. 21 Prakash Kunj Apt. Kavi Raman Path,
East Boring Road, Patna 800001, India;
e-mail: neerm1940@yahoo.co.in

Similarities between oocytes and
macrophages. An overview

Nirmal Kumar Mishra

PG Department of Zoology, Patna University, Patna 800005, India

Abstract: Oocytes behave as macrophages as they internalize solid and liquid substances required for their growth
and competence. This activity is more pronounced in lower invertebrates. The slowing of endocytic activity may be
caused by constraints imposed by surrounding nurse cells and by the amount of accumulated yolk precursors. The
genes concerned with endocytic activity in oocytes are controlled by a negative feedback signal provided by accu-
mulated yolk and/or by signal transduction. (Folia Histochemica et Cytobiologica 2011; Vol. 49, No. 1, pp. 8–9)
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Introduction

Germ cells originate from the mesoderm and con-
gregate in the gonad. In the female, these cells di-
vide mitotically to create a population of primary
oocytes, which are groomed to become the ‘queen
of cells’ with a capacity to perpetuate life. This en-
compasses a series of biochemical events such as
amplification of the ribosomal RNA gene, biogene-
sis of organelles, vitellogenesis, germinal vesicle
breakdown, and the formation of additional mem-
branes. This commentary concentrates on a basic at-
tribute of the growing oocyte, i.e. its propensity to
endocytose the materials that make it competent for
its subsequent tasks.

In sponges, oocytes develop from choanocytes, and
migrate to an area from where they can be released
outside. After their migration, the oocytes begin to
phagocytose choanocytes and mesenchyme cells [1].

In marine sponges, oocytes begin to engulf nurse
cells as soon as they reach a certain size [2].

In hydra, several of the nurse cells undergo frag-
mentation by partial apoptosis, and the fragmented
pieces are phagocytosed by the growing oocytes [3–5].

In jellyfish, oocytes develop from gastrodermal
cells. They may remain associated with or without tro-

phocytes. When associated with trophocytes, the lat-
ter provide nutrition to the developing oocytes.

But in all types of oocytes, intraooplasmic chan-
nels act as conduits for the uptake of yolk precursors,
and vitellogenesis occurs in them, partly by autosyn-
thetic, and partly by heterosynthetic, means [5]. In
the marine triclad, Cercyra hastate, previtellogenic
oocytes resort to an autosynthetic mode of yolk for-
mation, and phagocytosis becomes the means of in-
corporation of raw materials [6].

One of the earliest accounts of the phagocytic acti-
vity of young oocytes was given by Vejdovsky [1884] in
Rhynchelmis, as mentioned in a memoir on Tubifex (an
oligochaete) written by Dixon [7]. Vejdovsky reported
that oocytes become amoeboid and ingest cells around
them as they move to the coelomic cavity. Tubifex oo-
cytes develop from the visceral layer of the intestinal
epithelium. As young oocytes begin to migrate centrifu-
gally, they shove through the chloragogen cells and en-
gulf a part, or all, of their cellular content. These oo-
cytes show phagocytic invaginations, maintaining their
overall shape. Although the chloragogen cells generally
store excretory matter collected from the coelomic flu-
id, some of them act as reservoirs of nutritive substan-
ces. The chloragogen cells that were phagocytosed con-
tained ferritin granules in their cytoplasm [8, 9]. In
Nicolea zostericola, a polycheate, developing oocytes
engulf agranular amoebocytes that obtain nutrients from
the food reserves stored in the parietal epithelium [10].

In other annelids, where the ovary as an organ
becomes organized, there is evidence for both auto-
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and heterosynthetic modes of yolk formation incor-
porating yolk precursors from blood cells. [11, 12].

In leeches, nurse cells, which are also called tro-
phocytes, provide cytoplasmic organelles to the oocytes
by way of transport through the oolemma, and some
of them are even sacrificed for this purpose [13, 14].

In higher invertebrates, oocytes are hemmed in
by a group of follicle/nurse cells. Yolk precursors and
yolk proteins come from the fat body in insects or
hepatopancreas in crustaceans and scorpions, which
are internalized by oocytes through endocytosis. In
some bugs, oocytes may project a filopodia-like pro-
cess that penetrates the cluster of follicle cells so as
to obtain food from them [15].

In vertebrates, the basic tenet of internalization
and accumulation of yolk proteins in primary oocytes
is maintained. The liver remains a major source for
the production of blood and yolk proteins. Several
authors showed in the early 1970s that the yolk pro-
tein precursors (vitellogenin) are produced in the li-
ver, and these are then sequestered in the bloodstream
to be internalized through the channels in the oolem-
ma membrane of the growing amphibian oocytes [16].

Jorgensen et al. [17] found a new class of proteins in
Xenopus and named it seryp, which is a constituent of
yolk protein massed in the yolk platelets. This protein
acts as a signature protein of the yolk platelet as it is
degraded earlier in the embryonic cells to provide nu-
trition. The uptake of types and amounts of proteins
varies during the course of oocyte development, as they
are synthesized by the liver and sequestered in the blood.

Marteil et al. [18] reported the presence of a class
of proteins, EP45, in growing oocytes of stage VI,
which belongs to a class of seryp. This protein is in-
volved in the meiotic maturation of the oocytes, as
evidenced by the germinal vesicle breakdown.

A macrophage-like property is retained by a ma-
ture oocyte (ovum) at the time of fertilization, when
it incorporates the rostral part of the acrosome of the
sperm head within the vesicle, which has been de-
scribed as a quasi-phagocytic event [19].

Phagocytic activity in oocytes may be asymptotic due
to constraints imposed by the accumulation of yolk pre-
cursors. Differences in gene expression causing phago-
cytosis at different stages of oocyte growth may be due
to the progressive accumulation of yolk materials in the
ooplasm by some negative feedback signal [20].
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