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Histological effect of DDT has been reported by a number of workers and
there is controversy on the induced pathology. There are no accounts available
on the histological effect of dimecron, phosdrin and sevin.

During the course of present investigations, studies have been made on the
histological effect of these insecticides on the tissues of Red cotton bugs Dys-
dercus koentgi FABRICIUS, in order to find out the nature of histological degene-
rations caused by DDT which has been the subject of controversy, and certain
other new insecticides.

Material and Methods

Dysdercus koenigi Fapricius were collected from Hollihock plants and reared in laboratory.
Bugs were provided with crushed cotton seeds, fresh leaves of Malvaceous plants and
optimum humidity.

DDT, dimecron, phosdrin and sevin insecticides were selected for the study.
Descriptions of the insecticides:

1. DDT, PP’

1,1,1-trichloro-2,2-bis (p-chlorophenyl) ethane (p,p” isomer) 1009,

2. Dimecron 50 E. C. One imperial gallon contains 5 Ibs. of Phosphomidon

3. Phosdrin, technical

purity —

alpha isomer of 2 — carbomethoxy — 1 — methylvinyl dimethyl phosphate . . . min. 609,
Insecticidally active, related compounds Max. 409,

4. Sevin (carbaryl), technical
1-naphthyl N-methyl carbamate 1009,

These insecticides were dissolved in acetone in volumetric flasks. The in-
secticides were applied through a micro-applicator. Male bugs were used during
the studies to avoid any controversy on sex and all conditions of test insects
were kept identical. Moribund bugs were selected for histological examinations
and permanent preparations were made following the usual technique of paraffin
imbedding and sectioning. Haemotoxylin eosin Y stain was used for both
alimentary canal and nervous tissues however, gold chloride and silver albumose
stain was also used for nervous tissues. The staining procedures were same as
have been reported by Smarma (1965).
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Red cotton bugs were applied topically on the pronotum with the following
lethal doses:

Insecticides i Dosages
|
DoT ( 57.15 rf/gm.
Dimecron 37.21 r/gm.
Phosdrin } 24.62 r/gm.
Sevin | 83.57 r/gm.
Observations

Alimentary canal

There are no appreciable histological changes in muscles of the alimentary
canal. Muscles of foregut remain attached to the epithelial cells and they
become shrunk and vacuolated. The cytoplasm of the epithelial cells become
unevenly stained and disintegrated and their nuclei appear shrunk and dis-
located (Figs. 1 to 4)1. Vacuoles of DDT are usually big and uniform in size
(Fig. 2) as compared to other poisonings and DDT effected nuclei appear
vacuolated and ruptured expelling the chromatin granules in cytoplasm.

Histological changes remain of the same nature in midgut and hindgut except-
ing the pathology which varies with the insecticide (Figs. 5 to 10).

Central Nervous System |

Neuropathological degenerations also vary in intensity with the insecticides.
Neurilemma of the brain, thoracic and thoracico-abdominal ganglia has not
been affected with any of these insecticides. Histological changes are very
intense in thoracic and thoracico-abdominal ganglia than in the brain. The
observations reveal degeneration and lysis of the cortical tissue, presence of
clear spaces, acute vacuolation, dissolution of cell components, and the nuclei
appear distorted and vacuolated. The chromatin granules clump under the
effect of sevin and show chromatolysis with other insecticides. The neuro-
secretory cells show vacuolation and distortion. In neurospongium, there is
intense vacuolation, dissolution of fibre tracts, lysis and nuclear degeneration.
Lesions are not formed with the application of any of these insecticides (Figs. 11
to 20).

Discussion

Histological changes brought by DDT have been observed in all parts of the alimentary
canal. Harlier works of SarxrrLp (1951) and CrapBovRNE & RaiNwaTzr (1853) have re-
ported absence of any pathology with DDT treatment.

NrpLsow et. al. (1944) while studying the histopathological changes following the ad-
ministration of DDT to several species of animals concluded that though there is a wide
variation in the sensitivity to the compound among different individuals of a given species,
the lesions caused were consistent throughout the different species. DDT caused no effect

I Abbreviations: M — Muscles; COR — Cortex; CS — Clear spaces; EP — Epithelium; NU — Nucleus;
NEL — Neurilemma; NER — Neurospongium; VAC — Vacuoles,
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on the nerve cells of the brain and spinal cord. They concluded that because of the tremors
of long duration produced by DDT, it would appear to be a promising experimental agent
for the neuropathologists. Lavasr et. al (1945) noticed vacuole formation and disappearance
of cell nuclei in ganglion cell of the DDT poisoned insects. Lupwia (1946) attributed DDT
toxicity to the greater metabolic activity of the poisoned Japanese beetle. YEAGER & Mux-
soN (1945) suggested that DDT in roaches must have caused receptive discharges of the
motor nerve impulses at some points or point along the nerves. BoDpENSTEIN (1946) found
that DDT could effect the peripheral nervous system without necessarily affecting the central
nervous system. RoEDER & WrraNT (1946) pointed out that undoubtedly DDT effects
motor nerves and muscle fibres of cockroach, the tremors characteristic of DDT poisoning
being due to the intense bombardment of motor neurones. ToBras & Korrros (1946) found
a rise of acetylcholine contents in the ventral nerve cord of DDT poisoned roaches, they
noticed an increase of glycogen, glucose and non-fermentable reducing substances and that
the thoracic ganglia are the critical loci for the action of DDT. Wxrrsa & Gorpox (1947)
observed that DDT acted on peripheral nerve fibrils of insects and a single nerve impulse
on arriving at DDT treated region of motor nerve axon gives rise to high frequency valley
of nerve impulses and resulted in a tetanic contraction of the muscle. BozgURT (1948) con-
cluded that DDT and gamma BHC are taken up through the insect cuticle and they are
not dependent on the nerve endings and nerves of American Cockroach killed by DDT.
Rricmarps & Curxomp (1945) have reported that DDT has not produced any histopatho-
logical change in Periplaneta americana however, relatively slight changes were noted in the
brain of contact poisoned Musca, consisting of partial lysis of fibres and nuclear degenera-
tion (HarrzrLL 1945). Lorp (1949) suggested that the action of DDT increased the activity
of insects thus shortening their life. SarrsLD (1951) reported distinct histological differen-
ces in midguts from the normal structures in DDT poisoned bees. CHADBOURNE & Rarn-
WATER (1953) found no histological change in larvae of Heliothis armigera with DDT treat-
ment. SorLiMAN & Sorimax (1958) observed histological changes brought about in the
midguts, fat bodies, muscles, malpighian tubules, ventral nerve ganglia and haemolymph
of larvae of Prodenia litura with DDT poisoning.

There are conflicting reports on the histological changes induced by DDT and during
the course of present investigations it was found that DDT causes path ologyin alimentary
canal and central nervous system of Red cotton bugs.

No literature is available on the histological effect of dimecron, phosdrin and sevin. The
observations reveal that these insecticides have been causing equally acute histological
degenerations in the alimentary canal and central nervous system of the Red cotton bugs.

Coneclusions

All the four insecticides i.e., DDT, dimecron, phsodrin and sevin cause same
nature of histological effect in the alimentary canal and the central nervous
system, excepting the intensity of pathology which varies with the insecticide.

Vacuolation is caused in all parts of the alimentary canal however, it has
been observed that the vacuoles of DDT are big and uniform in size as compared
to other insecticides and DDT effected nuclei appear vacuolated and ruptured
expelling the chromatin granules in the cytoplasm. Other histological changes
remain of the same type with all the insecticides.

Neuropathological changes are intense in thoracic and thoracico-abdominal
ganglia than in the brain. It has been observed that the application of insec-
ticides cause degeneration and lysis of the cortical tissue, presence of clear
spaces, acute vacuolation and dissolution of cell components. The nuclei appear
distorted and vacuolated and the chromatin granules clump with DDT poisoning
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and show chromatolysis with other insecticides. In neurospongium, there is
intense vacuolation, dissolution of fibre tracts, lysis and nuclear degeneration.
Lesions are absent with the application of these insecticides.

Summary

Histological changes were observed with the application of DDT, dimecron, phosdrin and
sevin in the alimentary canal and central nervous system of Red cotton bugs Dysdercus
koenigi FaBricius. It is concluded that the application of these insecticides causes equally
acute histological degenerations both in the alimentary canal and the central nervous
system.

Zusammenfassung

Bei Anwendung von DDT, Dimecron, Phosdrin und Sevin wurden beim Roten Baum-
wollkéifer Dysdercus koenigi FaBrIcIUS histologische Verdnderungen im Erndhrungskanal
und im Zentralnervensystem beobachtet. Daraus wird geschlossen, dafl die Anwendung
dieser Insektenbekdmpfungsmittel gleichermafen akute histologische Zerfallserscheinungen
im Erndhrungskanal und im Zentralnervensystem hervorruft.

Peswowme

Ilpu npumenennu DDT, Dimecron, Phosdrin m Sevin ormeuanunch y Dysdercus
koenigi FABRICIUS THCTOJOIHYECKMEe W3MEHEHWS B NUINEeBAPUTENLHON U IieH-
TPaJIbHOM HEPBHON cucreMax. VI3 9TOT'0 BHITeRAeT, YTO IIpUMEHEeHHEe HTHUX CPENCTB
BHIBUBAET TUCTONOIAYCCHIE DA3NOMKEHUA U B MATIEBAPUTENBHON ¥ B HeHTPalbHOH
HEpPBOHU cucTeMax.

References

BopenstrEIN, D., Investigation on the locus of action of DDT in flies (Drosophila). Biol.
Bull., 90 (2), 148—157; 19486,

Bozkurr, B., Vergleichende Untersuchungen zur Aufnahme von Insekticiden (DDT und
Gammexane) in den Arthropodenkérper. Rev. Fac. Sci. Univ. Istanbul, Ser. B. Sci.
Nat., 13 (1), 55—56; 1948.

CEaDpBOURNE, D. 8. & Ramwwarer, C. T., Histological effects of calcium arsenate, DDT
and dieldrin on larval tissues of the Bollworm. Journ. Econ. Ent., 46, 44—48; 1953.
Harrzern, A., Histological effects of certain sprays and actmatoy on the nerves and muscles

of the houseflies. Contrib. Boyce Thomp. Inst., 18, 443 —454; 1945.

Lavesr, P. et. al., Mechanism of intoxication by DDT. Address reprinted by Geigy Co.,
New York; 1945.

Lorp, K. A., The effect of insecticides on the respiration of Oryzaephilus surinamensis; an
attempt to compare the speeds of action of a number of DDT analogues. Ann. appl.
Biol., 36, 113—138; 1949.

Lupwre, D., The effect of DDT on the metabolism of the Japanese beetle, Popillia japonica
Newwman. Ann. ent. Soc. Amer., 89, 496—509; 1946.

NzLsow, A. A. et al., Histopathological changes following administration of DDT to several
species of animals. U. S. Public Health Reports., 59 (31), 1009 —1020; 1944.

RicEarps, A. (. & Curkomr, LK., Neuropathology in insects. Journ. New York ent. Soc.,
53 (4), 313—354; 1945.

RoEDER, K. D. & Wr1anT, E. A., The site of action in DDT in the Cockroach. Science. 103
(2671), 304—-306; 1946.

Sarxzrp, B. H., A toxicological and histophysiological study of certain new insecticides
as “stomach poisons” to the honey-bee Apis mellifera L. Canadian Ent., 83 (2), 38—52
& (3), 53—61; 1951,

DOI: 10.21248/contrib.entomol. 18.5-6.703-710


http://www.senckenberg.de/
http://www.contributions-to-entomology.org/

Beitrige zur Entomologie, Band 18, Nt. 5/6; 1968 707

Smarma, V. P., Pharmacology and histopathology of certain insecticides in grasshopper,
Poecilocerus pictus FaBr. Beitr. Ent., 15 203 —212; 1966.

Sormmax, 8. A. & Sormmax, A. A., Histopathological destruction caused to the cotton leaf
worm, Prodenia litura F. by some of the newer insecticides. (Lepidoptera: Noctuidae).
Bull. Soc. Ent. Egypt., 42, 199—-228; 1958.

Tosias, J. M. & Kourros, d. d., Loci of action of DDT in the Cockroach (Periplaneta
americana). Biol, Bull., 91 (3); 247 —255; 1946.

WersH, J. H. & Gorpow, H. T., The mode of action of certain insecticides on the arthropod
nerve axon. Journ. Cellular Comp. Physiol., 30 (2), 147—171; 1947.

YEaaER, J. F. & Muwsox, 8. C., Physiological evidence of a site of action of DDT in an
insect. Science, 102, 305—307; 1945.

Figures

Fig. 1. Control. T. S. of crop showing Fig.2. DDT treatment.T.S. of crop showing
muscles, epithelium and their nuclei muscles, contracted and vacuolated epithe-
lium, and shrunk and dislocated nuclei

Tig. 3. Dimecron treatment. T.S. of crop Fig. 4. Sevin treatment. T. 8. of crop
showing marked reduction in size of epithe- showing the contracted epithelium and
lial cells and vacuolation their nuclei
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Fig. 5. Control. T.S. of midgut showing
muscles, epithelium and their nuclei

Fig. 6. Sevin treatment. T. 8. of midgut
showing vacuolation and dislocation of nuclei

Fig. 7. Control. T. 8. of hindgut showing Fig. 8. DDT. treatment. T. S. of hind-
muscles, epithelium and their nuclei gut showing vacuolation in epithelium;
and shrunk and dislocated nuclei

Fig. 9. Control. T.S. of rectum showing
muscles, epithelium and their nuclei

Fig. 10. Phosdrin treatment. T. S. of rectum

showing uneven and marked shrinkage of
epithelium; and distortion of nuclei
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4
Fig. 11. Control. T.S. of brain showing Fig. 12. Phosdrin treatment. T. 8. of brain

neurilemma, cortex, nuclei and neuro- showing vacuolation in cortex and neu-
spongium rospongium and distortion of nuclei

Fig. 13. Control. T. S. of thoracic ganglion  Fig. 14. DDT treatment. T.S. of thoracic
showing neurilemma, cortex, nuclei, and ganglion showing vacuolation in cortex and
neurospongium neurospongium; and distortion in nuclei

.
Fig. 15. Phosdrin treatment. T. S. Fig. 16. Control. T.S. of thoracico — ab-
of thoracic ganglion showing va- dominal ganglion showing neurilemma, cor-
cuolation in cortex and neuro- tex, nuclei and neurospongium

spongium, and distortion of nuclei
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Fig. 17. DDT treatment. T. S. of thoracico-
abdominal ganglion showing acute vacuo-
lation in neurospongium

Fig. 18. Dimecron treatment. T. 8. of tho-
racico-abdominal ganglion showing vacuo-

lation in cortex and neurospongium, and
distortion nuclei

Fig. 19. Phosdrin treatment. T'. S. of tho-
racico-abdominal ganglion showing acute
vacuolation in cortex and neurospongium,
and distortion of nuclei

Fig. 20. Sevin treatment. T. S. of thoracico-
abdominal ganglion showing vacuolation
in cortex and neurospongium
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