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W ig g l e s w o r t h  (1941) reported that during the first day, the loss of weight 
in the Pyrethrum treated insects (Rhodnius) is sometimes rather greater, than in 
the normal. Perhaps this is due to the spasmodic muscular contractions during 
the early stages of poisoning. B e c k  & K e i s t e r  (1949) reported that poisoned 
flies lost more weight than unpoisoned. He concluded that both DDT and dry 
atmospheres enhances water loss, and DDT enhances loss of both metabolic 
and reserve water, and that loss of water is not the primary cause of death in 
DDT poisoning. I n g r a m  (1955) observed that Pyrethrum treated flies lost appro
ximately twice as much weight in two hours as did not-treated flies. Treated 
roaches lost approximately 5 times as much weight in 2 hrs. as did the controls. 
C h a t t o r a j  & S h a r m a  (1964 a, 1964 b) reported loss in weight in Periplaneta 
americana (L.) with Aldrin, Dieldrin, Sevin, Lindane, Endrin, p ,p ’. DDT, 
Methoxychlor, Phosdrin, Dimecron, Nuvan, Parathion, and Allethrin treatments, 
in varying amounts and they interpreted, the weight loss, as solely due to the 
water loss and this water is lost from the general body surface of the insect ex
cluding the antennea, wings, and legs. The above investigations prove, that one 
mode of action common to all insecticides is the loss of water.

L e e s  (1947) presents evidence that the rate of water loss from integument of 
the ticks may be controlled, in part, by the secretory activity of the epidermal 
cells. However, R a m s a y  (1935) has shown that, at temperatures above 30 °C, 
the body surface of the cockroaches becomes more permeable to water. I n g r a m  
(1955) concluded in Pyrethrum treated flies and cockroaches, that the portion 
of excess water loss that takes place through the integument can be accounted 
for in terms of neurotoxic action of Pyrethrum on a hypothetical regulatory 
mechanism that involves nervously controlled secretory activity on the part of 
epidermal cells.

V o e g t l in , D y e r  & L e o n a r d  (1923), T a r e e v a  & N b n y t x k o v  (1931), K r u g e r  
(1931), H a r t z e l l  et al. (1932, 1933, 1934a, 1934b, 1935, 1942, 1944, 1945, 1946), 
W il c o x o n  & H a r t z e l l  (1931, 1933), K l i n g e r  (1936), P i l a t  (1935), W o k e  
(1940), L i l l i e  & S m i t h  (1944), R i c h a r d s  & C u t k o m p  (1945), S r iv a s t a v a  (1951), 
C h a d b o u r n e  & R a i n w a t e r  (1953), S h a r m a  & C h a t t o r a j  (1962 a, 1962b), 
and many other workers have reported various histological changes in the tissues 
of insects. These includes mainly the vacuolation, contraction, and many other
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Pig. 1. Crop (untreated). 
Mg. 12.5 X 10

Pig. 2. Crop (treated with 
18.9 r/gm Lindane) showing 
the shrinkage of epithelial cells, vacuolation, exfolia
tion of epithelium and 
other degenerative changes. 
Mg. 12.5 X 10

Pig. 3. Body fat 
(untreated). Mg. 25 x 10
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Fig. 4. Body fat (treated 
with 18.1 r/gm Endrin). 
Showing the complete dis
solution of fat. Only thread 
like structures are left.
Mg. 25 X 10

Fig. 5. Haemocytes of 
Attacus larvae (untreated). 
Mg. 6 x  63

Fig. 6. Haemocytes of 
Attacus larvae (treated with 
14.3 r/gm Dimecron). 
Showing shrinkage and pseudopodia like structures 
are given out. Mg. 6 X 63
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types of degenerative changes in the tissues. More recently present workers 
observed, while studying the histological changes in the tissues of insects with 
the application of a number of insecticides, a general shrinkage in all the affected 
tissues (see Table 1 and Photomicrographs: Figs. 1—6).

Table 1
The shrinkage in crop w ith  L indane tre a tm e n t

Normal Sub-lethal Lethalsurvived Moribund
Size of Muscle Nucleus

Length 12.5±0.38 11.7 ±0.29 9.7±0.57 8.5±0.39
Breadth 5.6±0.47 5.5±0.35 3.1 ±0.60 3.0±0.27

Size of Epithelial cellsLength 39.8±1.13 23.7±0.98 18.0±0.66 14.5 ±0.48
Breadth 15.9±1.20 12.5±0.85 12.2±0.56 5.2±0.37

Size of Nucleus of epithelium 9.8±0.48 8.6±0.41 5.3±0.36 2.62±0.17
All measurements are in pi.
Female adult cockroaches applied with 6.3 r/gm sub-lethal dose and 18.9 r/gm lethal dose.

Since, there is a general shrinkage and vacoulation in the tissues of insects, it 
can safely be presumed that his shrinkage is being caused by the expulsion of 
water (with or without certain dissolved organic and inorganic chemicals) from 
the tissues. This loss of water perhaps may he caused due to the withdrawal of 
water from the tissues accompanied by the liberation of water due to the direct 
chemical action of insecticides. This liberated water inside the body of the in
sects, possibly increases the pressure from within of the insects, and this increased 
pressure allows the water to go out on the surface of the body through the helical 
canals and other body openings, and there from, it evaporates.

C h a t t o r a j  & S h a r m a  (1964a, 1964b) reported that untreated cockroaches run 
in calcium chloride dried air at 1 to 2 °C, do not loose water, but Aldrin and 
Allethrin treated cockroaches, run under similar conditions loose 1.85 and 3.32 
percent water respectively in the first two hours. R a m s a y  (1935) claims that in 
cockroaches, permeability of water, through the body surface, increases at tempe
ratures above 30 °C. The authors are of the opinion that at low temperatures, 
i.e., 1 to 2 °C, the activity of the secretory tissue cells, if there is any, has been 
inhibited in controlled roaches. However, they obtained significantly high rate 
of water loss in insecticide treated cockroaches at low temperatures, suggesting 
that, the nervously controlled secretory activity is activated somehow or other, 
to some extent, and also that the general body surface becomes more permeable to 
water even at low temperatures.

In view of the facts stated above, the authors conclude that, major part of the 
weight loss has been caused by the loss of water, however, some weight is also 
lost in the form of gases etc., during the process of breakdown of complex body 
substances. The loss of water in insecticide treated cockroaches takes place by 
a combination of several complex factors, either acting independently or jointly,
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such as the withdrawal of water from tissues, liberation of water, if any, by the 
direct chemical action of insecticides, secretory activity of different tissues cells, 
and the ultimate increase of pressure from within the insect’s body by the accu
mulation of water, thus expelling the water through the helical canals of the 
cuticle and other body openings. Further, the authors feel that such a high 
percentage of water loss reported by Chattobaj & Shabma (1964a, 1964b) 
could not have resulted, alone, by the increased nervously controlled secretory 
activity of epidermal cells as has been reported by I ngram (1955).
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Sum m ary
Insects treated with insecticides loose water at a significantly higher rate than the normal and control run insects. A general shrinkage in all the tissues suggests that the loss in 

weight presumably, may be caused due to the loss of water from the general body tissues 
rather than by the epidermal cells alone. The theory has been advanced that the water 
loss may be caused due to the withdrawal of water from the tissues accompanied by the 
liberation of water, if any, due to the direct chemical action of insecticides. The water 
thus released inside the body of the insects, presumably increases the pressure from within of the insects, and this increased pressure allows the water to go out on the surface of the 
body, through the helical canals, where from, it evaporates.

Zusam m enfassung
Mit Insektiziden behandelte Insekten verlieren Flüssigkeit in einem beachtlich höheren 

Maße als normalerweise. Eine generelle Schrumpfung in allen Geweben deutet an, daß 
vermutlich der Gewichtsverlust vielmehr durch den Flüssigkeitsverlust des allgemeinen 
Körpergewebes verursacht wird als allein durch die Epidermalzellen. Es wird die Theorie 
vertreten, daß der Verlust an Flüssigkeit durch deren Entzug aus den Geweben verbunden 
mit der Befreiung derselben verursacht wird als Folge der direkten chemischen Wirkung 
der Insektizide. Die so im Insektenkörper frei gewordene Flüssigkeit vergrößert wahr
scheinlich den inneren Druck und dieser wiederum ermöglicht den Austritt der Flüssigkeit 
an der Körperoberfläche durch die „helical canals“, von denen aus sie dann verdunstet.

P e a » M e
OopafkrraiiHLie HHceirmnH.aaMH naceKOMbie repaioT BJiary b auauHTeabHO 

ßojibmeh Mepe, mcm oöh uh o . Oßipee CHHHtemie cojtepæaHHH boh h  bo Bcex TKaimx 
cBiijieTCJiBCTByeT o tom , hto BepoHTHO, noTepH Beca b bi 3 Biß a e T c h noxepeii Bnarn bo 
Bcex TKaHflx opraHH3Ma, a He tojibko  anHflepMajibHMMH K.nern;aMM. BbiHBi-iraeTcn 
TeopHH, uro c.nc,acTBHeM HenocpejtCTBeHHoro XHMJiuecKoro aeiicTBiiH hhcckthuhhob  
HBjmeTCH noTepa » hhkocth nyTeM Bbine.iieiiHH ee H3 TKaneii. B bi c b o 5 o a h b m a h c h 
TaKHM oßpa30M b opraHH3Me HaceKOMoro vkuhkoctb, BepoHTHO, y b e .xa m h b a e t 
BHyTpeHHee .yaBjicmie, KOTopoe b cboio ouepeub a,e.xae.T bobmovkhmm Bbige-aeuHe 
JKHHKOCTH Ha iiOBepxiiocTb Tejia 'iepea „helical canals“ c i.OTopi.ix OHa 3aTeM 
HcnapHeTCH.
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