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The duration and the amplitude of the various deflec-
tions and intervals were very irregular in both S, vil-
garis and A. caninum, Throughout these observa-
tions, the worms moved their posterior end in saline
chamber. The slower waves depicted in Figs. 3 and 4
were clearly related to their body movements as ihe
apparatus was positionad in such a way that hoth the
posterior end of the worm and the ink recordings
could be observed side-by-side. No evidence Wwas
obtained to show that the fast waves werc related to
pharyngeal activity.

The advantage of this apparatus over that used in
an earlier study! was its simplicity of design and ready
accessibility of the components such as the contra-
ceptive membrane, Using this apparatus it was POSSi-
ble to demonstrate that species of ¢cyathostomid nema-
todzs on one hand and Strongylus spp., and A. caninum
on the other, display a different feceding be haviour
in vitro, in that the former did not ingest sufficient
blood, for the blood to pass from its anus.

The study of electrical impulses emanating from
worms freding on blood through a tubber membrane
did not provide any satisfying results but it cast some
doubt on the validity of the intcrpretations offercd
in an eatlier study? where this technigue was used in
a study of the f:eding of A. caninwm. It was not
possible to show that pharyngeal pulses were responsible
for electrical impulses in the apparatus uscd and it
was considered that the slow waves were due to the
change in capacitance of the system as the nematode
moved relative to the recording electrode and the faster
waves were probably due to the action potential of
muscles both in the body wall and the pharynx,

The auathors are grateful to Dr. Cross, for his help
in conducting the in vifro pharyngeal activity experi-
ments at the Department of Thysiology, University
of Queensland, Brisbane, Australia.
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EFFECT OF ENDOSULFAN ON THE MID-GUT
LPITHELIUM OF THE ADULT ODONIOPUS
VARICORNIS (DIST.)
(HEMIPTERA : PYRRHOCORIDAE)

Introduction

HistoraTHoLoGIcAL studies have shown that destruc-
tions like shedding of cytoplasm and chromatin ¢Jump-
ing in the cells of the alimentary canal of insects are
caused by organophosphorus and organochlorus msecti-
cidest—®, Thz present work reporis the eficct of the
insecticide, endosulfan on the mid-gut epithelium and
its secretory activity in the adult Odontopus varicornis.

Materials and Methods

Specimens of O. varicornis, collected from the vici-
nity of Annamalainagar, were reared as described
earliert. The insecticide, endosulfan (Technical grade
obtained from M/s. Bharat Pulverising Mills Pvt, Ltd.,
Bombay), was dissolved and dilnted with acetone for
the treatment. Median lethal doses were experi-
mentally ascertained in terms of micrograms of insecti-
cide per gram weight of the insect, as suggested by
Nayar et al5 and the value of LD;, was found to be
0-002143 ug/g. ‘

Adult male insects of the same age group were kept
inside the refrigerator for a few minutes to slow down
their activities. FEach insect was, then, injected with
0-075 ml of LD,, doszs of endosulfan, into the inter-
segmental thoracic region with a micrometer syringe
fitted with a 26 gauge needle, These insects have
h=acome moribund in about 3 to 4 hours after injection
and their alimentary canals were vivisected in insect
saline solution. Thz different mid-gut regions of the
alimentary canal of endosulfan treated insects, acetone
treated insects and nqn-treated insects were, then,
fixed in Bouin’s fluid, Th: permanent slides were
mad-= following th= paraffin embedding procedure.
Serial sections of 6 to 8 p thicknsss were deparaffinised
and stained in Heidenhain’s hematoxylin, using €osin
as countcrstain,

Observations

Th~ folded mid-gut epithelium with distinct cell
boundaries of acetone treated and normal msccts
(Figs. 1, 3, 5 and 7) show, under endosuifan treated
condition, signs of degeneration, shrinkage and indis-
tinct cell boundaries in all mid-gut regions (Figs., 2,
6 and 8) excepting the s2cond mid-gut which is characte-
rized by hypertrophy of cells (Fig. 4). The epithclium
of third mid-gut region appears to have been seriously
affected by endosalfan as it stands separated from the
muszular layers (Fig. 6).

Further, the cytoplasm of the mid-gut epithzlial
cells show snarse distribution of cytoplasmic granules
(Figs. 2, 4, 6 and 8). The secretory product, which is

_usually present in the Jumen of first, second and thyd
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mid-gut regions (Figs. 1, 3 _and 5, is found to be
absent in endosulfan treated insects (Figs. 2, 4 and 6).
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Fics..1-8. Fig. 1. C.S. of first mid-gut of n_rmal
insect showing the folded columnar epithzclium (CE)
and some secretory products (SP) in the lumen (L),
X ca 500. Fig. 2. C.S. of first mid-gut of treated
insect showing cytoplasmi¢ vacuoles, degeneration
of cells (arrow) and the absence of secretory products,
X ca 500. Fig. 3. C.S. of second mid-gut of normal
insect showing the uniform distribution of cytoplasmic
granules, x ca 500. Fig. 4. C.S. of second mid-
gut of treated insect showing sparse distribution of
cytoplasmic granules and hypertrophy of cells, X
ca 500. Fig. 5. C.S. of third mid-gut of normal insect
showing the epithelium with distinct cell boundaries,
x ca 500. Fig. 6. C.8. of third mid-gut of treated
insect. Note the epithelium with indistinct cell bound-
aries and its separation from muscular layers (ML),
x ca 500. Fig. 7. C.S. of fourth mid-gut of normal
insect showing distinct nuclei, X ca 500. Fig. 8.
C.S. of fourth mid-gut of treated insect showing pycno-
tic nuclei, > ca 500.

In addition to these changes, the nuclei of the cells
of mid-gut eipthelium have become pycnotic (Figs. 2,
6 and 8) and indicate signs of chromatin clumping.

Discussion

Histological eflects of insecticides on the tissues of
the alimentary canal have been studied for a number
of insects such as Prodenia eridania*, House-fly$, Poecilo-
cerus pictus’, Spodoprera litura®, and Periploneta ameri-
cana®. 'These studies have shown that different tissues
of the alimentary canal, particularly the cells of the
mid-gut epithzlium have been affected by various
insecticides. The present observations on O. vari-
cornis have indicated that degencration, vacuolization,
separation of epithelium, nuclear distortion and pycnosis
and chromatin clumping are some of the significant
changes caused by the treamment of endosulfan,
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Lakshman Lal ef ¢l.2 and Datta e al® have obtained
similar results for the mid-gut epithelium of §. litira
and P. americana respectively using organochlorus

insecticides. Similarly, Chadbourne and Rainwater®
have reported that calcium arsenate treatment has
resulted in complete disorganization and disintegra-

tion of the mid-gut epithelial cells of the larva of
Heliothis armigera,

It was reported €aclier for this insect that the secretory
products are absent in the Iumen of mid-gut regions
of endosulfan treated insects as against their prescnce
observed in the lumen of first, second and third mjd-
put regions of acetone treated and normal jnsects.
Bascd on these observations it may be suggested that
treatment with endosulfan has some influcnce over
the production of secretory substances (cnzymes).
Sabesan and Ramalingam:+, have recently reportcd for
this Insect that prolunged starvation bhas resulted in
shortening of the epithelial cells and their redyced
secretory activity. Thus, endosulfan seems to inter-
fere with the mechanism of enzyme production rather
than starvation although its other effects are almost
similar to that of the latter.

We are grateful to Dr. P. Govindan, Professor and
Head, Department of Zoology, Annamalai University,
for providing factlities. Our thanks are also due to
Dr. V. Srramulu, Reader in Zoology, Annamalai
University, for his help in photormicrography. Financjal
assistance by U.G.C., to one of us (S. S.) is gratefully
acknowledged.

S. SABESAN,
N. RAMALINGAM.

Department of Zoology,

Annamalai University,

Annamalainagar 608 10],
India,

August 11, 1978.

1. Woke, P. A., J. Agric. Res., 1940, G}, 321.

2. Lakshman Lal, Misra, D. S. and Mubkharji, S. P.,
Indian J. Ent., 1970, 32, 295.

3. Datta, Sunil and Biswanath Das, Ipid.,
433,

4. Sabesan, S. and Ramalingam, N., Cwrr. Sci.,
1978, 47, 284.

5. Nayar, K. K., Ananthakrishnan, T, N. and David,
B. V., General uand Applied Entomology, Tata
McGraw-Hil Publishang Company Lid. New
Dclhi, 1976, p. 431.

6. Hartzell, A. and Scudder, M. L, [. Lcon. Ent.,
1942, 3., 428.

7. Sharma, V. P., Beitr. Lur., 1966, 16, 201.

8. Chadbournc, D. S, and Raiawater, C. F., J. Leon.
Ent., 1953, 30, 44.

1971, 33,




