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Opinion

EMBRYONIC DEVELOPMENT OF ACOELOMATES: UNDERSTANDING EARLY 
FLATWORM DEVELOPMENT
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Department of Aquatic Biology, Deakin University, Victoria, Australia

The mesoderm in acoelomates develops from two sources: 
the endoderm and ectoderm. This process is known as 
mesoderm induction. In some species, the mesoderm forms 
from endodermal cells that migrate to the space between the 
ectoderm and endoderm. In other species, the mesoderm forms 
from a group of cells that are induced to differentiate into 
mesodermal cells by signals from adjacent cells [4]. Once the 
mesoderm is established, the three embryonic tissue layers 
begin to differentiate into various cell types and tissues. The 
ectoderm gives rise to the nervous system, sense organs, and 
the outer covering of the body. The endoderm forms the lining 
of the digestive system, as well as the respiratory and excretory 
systems in some species. The mesoderm forms muscles, 
connective tissue, and internal organs such as the kidneys. The 
establishment of the basic body plan in acoelomates involves 
the development of the anterior-posterior and dorsal-ventral 
axes. In many species, the blastopore becomes the mouth, and a 
second opening, the anus, forms at the opposite end of the body. 
The direction in which the blastopore invaginates determines the 
orientation of the animal's body axis [5]. The dorsal-ventral axis is 
established by the mesoderm, which divides the body into dorsal 
and ventral halves. The mesoderm also gives rise to the muscles 
that enable the animal to move, as well as the organs that are 
responsible for circulation and excretion. In some species, the 
mesoderm also forms a solid mass of cells called the parenchyma, 
which provides support for the body and contains cells.

In conclusion, the embryonic development of acoelomates is a 
complex and fascinating process that involves the formation of 
different tissue layers, the establishment of the basic body plan, and 
the development of various organs and tissues. The unique features 
of acoelomate embryonic development, such as spiral cleavage and 
the ladder-like nervous system, make them an important model 
system for understanding the evolution of animal development. 
Further research into acoelomate embryonic development is likely 
to yield new insights into the mechanisms of morphogenesis and 
regeneration, as well as the evolution of animal body plans.
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INTRODUCTION
Acoelomates, also known as flatworms, are a diverse group 
of invertebrates that have a flattened, worm-like body without 
a coelom, a fluid-filled body cavity found in many other 
animals. Their embryonic development is an intriguing process 
that involves the formation of different tissue layers and the 
establishment of the basic body plan. In this article, we will 
explore the embryonic development of acoelomates in detail. 
The embryonic development of acoelomates begins with 
fertilization, the fusion of the sperm and egg to form a zygote. 
The zygote undergoes a series of cell divisions, known as 
cleavage, which eventually leads to the formation of a hollow 
ball of cells called a blastula. The blastula is made up of a single 
layer of cells, the blastomeres, surrounding a fluid-filled cavity, 
the blastocoel.

In acoelomates, the next stage of development involves the 
formation of the gastrula, which is a ball of cells with an 
invagination, or inward folding, at one end. This invagination 
forms the blastopore, which will eventually become the mouth 
or anus of the adult organism. As the invagination continues to 
deepen, the ball of cells becomes a two-layered structure called 
the gastrula [1]. The outer layer of cells is called the ectoderm, 
while the inner layer is called the endoderm. As the gastrula 
develops, a third layer of cells, called the mesoderm, begins to 
form between the ectoderm and endoderm. The mesoderm is 
responsible for the formation of various organs and tissues in the 
adult organism, such as muscles, bones, and the circulatory system. 
The formation of the mesoderm is a key event in the embryonic 
development of acoelomates, as it distinguishes them from other 
simple animals, such as cnidarians, which lack a mesoderm [2].

During embryonic development, acoelomates undergo a process 
called spiral cleavage, which is characterized by the oblique 
orientation of the cell divisions. This leads to the formation 
of a spiral pattern of cells, which is different from the radial 
cleavage seen in animals like echinoderms and cnidarians. The 
spirally cleaving embryos of acoelomates can be divided into 
four quadrants, each of which gives rise to different tissues and 
organs in the adult animal. The animal pole, which is located 
at the top of the embryo, gives rise to the head and sensory 
organs [3]. The vegetal pole, which is located at the bottom of 
the embryo, gives rise to the posterior end of the animal and the 
reproductive organs.
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