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ABSTRACT

The internal anatomy and histology of the protonymph of the fish mite Lardoglyph1,ts konoi are
descriped from paraffin, serial sections, viewed under immersion lens. The protonymph has a well developed body wall, muscular system, nervous system and a functional digestive system with a mouth and
anal openings and specialised cells on the epithelium. The epithelial cells in the anterior part of the caeca
contain characterostic spherules as in the adult.
The nervous system consists of the supra-oesophageal ganglion, circum-oesophageal connectives and
the ventral cord. The lateral fusion is complete on the supra-oesophageal ganglion, and demarcation
into separate lobes, centres or tracts is not possible in the brain. The ventral cord has six separate
clusters of cells, of which the anteriormost is the sub-oesophageal ganglion, and the others the segmental
ganglia.
Two cylindrical ridges about of 15 microns in length of undifferentiated protoplasm on either sides
of the rectum form the genital rudiments.

INTRODUCTION

In a previous publication (VIJAYAMBIKA and JOHN; in Press.) the internal morphology
and histology of the larval stage of Lardoglyplvus konoi were described. The present paper reports
the internal morphology and histology of the subsequent stage in the post-embryonic development.
The descriptions are made from serial paraffin sections of healthy protonymphs, which were
picked out from laboratory cultures of the adult. For details of fixation and staining methods,
readers are referred to the previous publications in the series.

*

Forms part of the Doctoral thesis of the senior author.
Acarologia, t. XVIII, fasc . r, 1976.
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ÜBSERVATIONS

The main organ systems present in the protonymph, in addition to the body wall, are a weII
developed muscular system, alimentary canal and nervous system. A cluster of cells which is
the analogue of the reproductive system is also present.
The body wall is formed of two layers, the outer cuticular layer and the inner hypodermis.
The cuticular layer can further be divided into an outer epiostracum and an inner ectostracum.
The hypodermis is narrow, deeply staining and formed of a pavement layer of syncitial protoplasm beneath the ectostracum.

M.itscitlature-All the groups of muscles namely muscles of the gnathosoma, muscles of the body wall, muscles
of the coxa and muscles of the leg segment present in the larva are present in the protonymph
also.

Alinientary canal
The alimentary canal of the protonymph has all the components as in the larva or adult ;
the mouth opening at the anteroventral tip, the anus on the posteroventral body wall, pharynx
œsophagus, stomach with a pair of caeca, colon and rectum.
The pharynx is mid dorsal in position at the ante1ior end of the body and is formed of two
crescentic chitinous tubes, placed one above the other. It contains a lumen.
The œsophagus is connected to the pharynx by a very narrow opening. It runs backwards
through a median foramen in the brain. It is roughly triangular in cross section. Its wall is
macle up of an outer tunic and an inner chitinous intima. The outer tunic is formecl of a narrow
layer of syncitial protoplasm, fairly receptive to stains and contains cornpressed and elongated
nuclei which are distributed wide apart.
The stomach is a conical sac with the broad base directecl backwarcls. It measures roughly
r5 microns in length. The lumen is roughly 24 microns in wiclth at the posterior end. The caeca
are blunt at the posterior and anterior ends and are situatecl laterally in the body cavity with major
length clirected backwards. They communicate with the stomach through a fairly vvide opening
on each side of the stomach.
The wall of the stomach and caeca has an envelope of a thin basernent membrane. Beneath
the basement membrane there is a simple epithelium. In the epithelium of the stomach, (Please
see fig . r ST) some cells are conical in shape. In between the conical cells the epithelium is formed by short squamous cells. In both the conical as well the squamous cells, the cytoplasm
is homogenous, the nucleus fairly large, spherical, and basally situated. Within the epithelial
cells especially on the dorsal and ventral walls a higlùy basophilie zone is present towards their
bases.
In the epithelium of the caeca, mainly three types of cells are visible. For the major part
the epithelium is forrned of short squamous cells. Distributed among the squamous cells are
present few wedge-shaped and tall colurnnar cells (Please see fig. z CAE). The columnar cells
are however restricted to the anterior half of the caeca. The wedge-shaped cells are relatively
short while the columnar cells are tall. The bases of the wedge-shaped cells are broacl while those
of the tall cells are attenuated. The tall cells have club-shaped distal ends. In both the tall
and wedge-shaped cells the nuclei are large and basally situated. The distal halves of colurnnar
cells con tain characteristic spherules as in the larva and adult. The distal ends of the cells can be
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seen in , the process of being pinched off, by constrictions towards the bases of the club-shaped tips.
What remain in the place of the tall cells after the tips are pinched off are the wedge-shaped basal
halves of the cells. It would therefore appear that the wedge-shaped cells seen within the epithelium of the anterior caeca are the transitional stages of the tall columnar cells.

4

5
r-5 : r) Transverse section through the stomach and sub-œsophageal ganglion. ST ; stomach, SUG;
sub-œsophageal ganglion; 2) Transverse section through the colon and anterior half of the caeca. COL;
colon, CAE 1 ; caecum; 3) Transverse section through the rectum and posterior half of the caeca. R; rectum, CAE ;- caecum; 4) Transverse section through the rectum and genital rudiments . R ; rectum, GR;
genital rudiments; 5) Vertical longitudinal section. SOG; supra-œsophageal ganglion, SUG; suboesophageal ganglion, VC; ventral cord .

FIGS.

The stomach opens into the colon by a fairly wide opening. The colon is a spherical sac
having a wide lumen of nearly 26 microns in diameter (fig. z COL). Its wall is fairly thick and
on the outerside, in the place of a basement membrane, there is a somewhat broad lamella. This
basal lamella is distinguishable from the inner epithelium by the differentiation in staining ;
the lamella is deeply staining whereas the epithelium is only lightly staining. Cellular demarcation or nuclei are not visible within the outer lamella. The epithelium is formed of an undifferentiated layer of pavement protoplasm. Cellular limits or nuclei are not visible within the layer.
Towards the free border the epithelial protoplasm contains a number of small vacuoles.
The rectum (fig. 3 R) is triangular in cross section. Its wall is enveloped on the outer side
by a thin basement membrane. The epithelium is formed of a single layer of cells. The cells
on the ventral wall are short and squamous. Those on the dorsal wall and the sides are wedgeshaped with the narrow ends pointed to the lumen. The nuclei of both the types of cells are
prominent and basally situated.
Reproditctive system.

Two cylindrical ridges of approximately fifteen microns in length and formed of undifferentia. ted protoplasm are present in the ventral half of the posterior one third of the body on either sides
of the rectum. These ridges (fig. 4 GR) are the rudiments of the genital elements. The ridges
are enveloped on the outer side by a transparent limiting membrane. The interior is made up
of homogeneous protoplasm. No nuclei or other inclusions are visible within these genital rudiments.
N ervo1,ts system

The brain or supra-œsophageal ganglion (fig . 5 SOG), a pair of circum-œsophageal connectives and ventral cord (fig. 5 VC) are visible in the protonymph also as in the larva and adult.
The brain is anteriormost in position and dorsal to the œsophagus. It is a median lobe, more
or less oval in shape, resting with one end on the dorsal surface of the anterior end of the ventral
cord (Please see fig. 5) . The brain is slightly deflected backwards so that it has a tilted appearance in sections. The anterior and dorsal surfaces of the brain are capped by a cell rind of several layers thick. The cells are of uniform character, closely packed, poor in cytoplasm and rich
in chromatin. The outer surface of the cell rind is not however even. At the anterior and dorsal
surfaces there are two median, horn like clusters of the cells (Please see fig. 5). The nerve fibers
from the cells are concentrated towards the centre to form the medulla. The medulla has a homogeneous appearance without any differenciation into separate neuropiles or tracts. The transverse
fusion within the medulla is also complete.
A bundle of parallel fibers arise on each sicle of the œsophagus from the ventral surface of the
medulla, and runs dovvnwards to meet the dorsal surface of the anterior end of the ventral cord.
These bundles are free of the cell rind on the surface, and so form true connectives. They are
the circum-œsophageal connectives.
The ventral cord is unpaired and median in position throughout its length. But its shape
is different from that of the adult ; in the protonymph it is conical with the broad base directed
upwards. In sections of the ventral cord, six separate groups of cells are visible on the ventral
surface (Please see fig. 5 VC). Of these the anteriormost is the sub-œsophageal ganglion, and the
remaining five, the segmental ganglia. The ganglia of the ventral cord are separated from each
other by short lengths of nerve cord which are bare on the ventral surface. So they from the
true connectives between the ganglia. The ganglionic clusters are unpaired and median in position
without any transverse commissures. The cells are all closely packed and rich in chromatin.
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Posteriorly the ventral cord is elongated into a rattail like nerve which takes its course along
the median ventral axis of the body. During its course slender pairs of branches are given out
to the stomach and rectum. In addition to these, another pair going anteriorly to the chelicerae
is also visible in this stage.

DISCUSSION
There appears to be no dedifferentiation of tissues in the protonymphal stage. In fact in
the nervous system there are signs of more differentiation than in the larva. The ganglionic
cells which were uniformly capping the lower surface of the ventral cord in the larva appear to
have begun regrouping into separate ganglia. Similarly, the nervous system of the protonymph
appears to have travelled a step in the direction of centralisation also. vVhile two lateral halves
are clearly evident in the brain of larva, the lateral fusion of the brain is complete in the protonymph and it is an unpaired mass. In the alimentary canal however there is some sign of retrogression. The glandular cells which are evident in the posterior caeca of the larvae are not visible
in the protonymphs. Nevertheless there is no reason to believe that the protonymph constitute
a non-feeding stage, because, a prominent basophilie zone in the epithelium of the stomach,
and a profuse number of vacuoles in the epithelial cells of the colon, both suggestive of active
synthesis taking place within the cytoplasm of the epithelial cells, are present in the alimentary
canal of the protonymph.
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