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is a direct measure of turbidity, increased first and then
decreased. Many workers have reported the pattern of
ADP-induced platelet aggregation’. The pattern of
chitosan-induced aggregation resembles the ADP-induced
pattern. Thus, chitosan can act as a normal agonist like
ADP. The initial increase in optical density was reported
to be due to shape change of platelets'’.

In the present study we observed increased platelet
aggregation in diabetic condition. This can be explained
by the findings of many workers. In 1972, Kwaan et al."
found out that there 1s significant increase in ADP-
induced platelet aggregation in diabetic samples com-
pared to controls. Aggregation in washed platelets from
rats with diabetes was enhanced; this results in prolon-
gation of thrombogenesis'®. Platelet aggregation in
response to ADP in washed platelets was increased in
diabetic animals compared to controls. This is due to
increased platelet size in diabetic animals. In vitro
platelet hyperaggregation was found induced with
epinephrine in diabetic condition'.

The observed significant decrease in the number of
platelets in diabetic rats can be explained as follows.
Zucker explains in his study that in severe atherosclerosis
and in diseases such as thrombosis and diabetes, in
addition to the growth factor, two other substances,
platelet factor-4 and B thromboglobulin are released in
large amounts, resulting in their rapid depletion from
the circulation’®. So the observed decrease in platelet
number in both sexes of animals during diabetes may
be related to altered secretory function of platelets. The
decreased platelet number directly affects the platelet
plug formation, which 1s an essential step involved In
blood clotting. But from a visual observation we found
that chitosan enhances wound healing in diabetic con-
dition. Qur result also showed that chitosan cannot
normalize platelet aggregation in diabetic conditions.
These two results point out that there is no relation
between chitosan-induced platelet aggregation and wound
healing. Biagini et al.'®. reported that in patients under-
going plastic surgery, the donor sites were treated with
N-carboxybutyl chitosan, which enhanced wound healing.
This N-carboxybutyl chitosan leads to formation of
regularly organized cutaneous tissue and reduces
anomalous healing. Although chitosan was not found to
help in normalizing the altered platelet aggregation, it
helps in wound healing. Thus, chitosan-induced enhanced
wound healing in diabetes observed 1n the present study
may be due to organization of newly formed tissue and
thus help in damage repair.

In conclusion this study presents the effect of the bioactive
polymer chitosan in wound healing in diabetes mellitus.
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Permeability of the cuticle of H. armigera larvae to
deltamethrin has been studied in three populations
originating from Delhi, Sirsa and ICRISAT. Delayed
penetration of topically applied *C-deltamethrin was
observed in the Sirsa population. This suggests that
the permeability of the cuticle plays an important
role in imparting resistance in the Sirsa population,
whereas in Delhi and ICRISAT populations it is not
very important.

RepuceDp permeability of the cuticle may be a factor
conferring resistance in insect pests to insecticides'™.
Helicoverpa armigera (Hiibner) has acquired resistance
to synthetic pyrethroids (SPs) in major parts of India -9,
Recently, by a very indirect method some evidence was
presented to suggest that the cuticle may, perhaps, play

some role in manifestation of resistance to SPs in H.
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armigera populations of Australia''. This led us to
reinvestigate the permeability of cuticle to H. armigera
larvae obtained from three widely separated areas, Sirsa
(Haryana), Delhi, and ICRISAT, Andhra Pradesh. We
report here that the reduced permeability of the cuticle
plays a significant role in imparting resistance to H.
armigera populations originating from Sirsa.

Final instar larvae of H. armigera used in the present
study were collected from chickpea fields in Delhi, from
cotton fields in Sirsa (village Balasar) on cotton and
from weeds at ICRISAT. The Sirsa population had been
subjected to local practices of plant protection prevalent
in that area. But all the populations were conditioned
on artificial diet'®. For studying permeability, 0.1 pg
*C-deltamethrin, about 80,000 Bq in one microlitre of
methanol, was applied on the thoracic dorsum of the
final instar larvae (weighing 350-375 mg), using an
electrically operated microapplicator. Larvae treated for
different time intervals were held in scintillation counting
vials without any food. At intervals of 10 min, three
larvae were washed individually with 5 ml of the scin-
tillation mixture (0.55% w/v 2,5-diphenyl oxazole in
2:1 toluene and methyl cellosolve). These washings,
having the remaining deltamethrin on cuticle, were esti-
mated in a liquid scintillation counter'®. The percentage
of the remaining activity on the thoracic dorsum when
plotted (on log scale) against time gave a straight line,
suggesting that deltamethrin followed a first-order
kinetics in permeating the cuticle. The f,, value was
computed for all the three populations.

The permeability of cuticles in Delhi and ICRISAT
populations did not differ and was almost the same as
that observed earlier'”. However, the permeability was
significantly different in populations originating from
Sirsa. The computed #,, value was 42.00 min for the
Delhi population and 39.96 min for the ICRISAT popula-
tion. In contrast to this, 7, was 71.91 min for the Sirsa
population (Table 1). This indicated that '*C-deltamethrin
had taken almost twice the time to penetrate the cuticle
of the Sirsa population than the other two. The per-
meability of the cuticle of all the three populations was
observed to be monophasic and followed first-order
kinetics (Figure 1), which was similar to that reported
earlier for insect cuticle and animal integuments'*™", It
may also be mentioned that in a set of experiments on

Table 1. Permeability of the cuticle of final instar larvae of
H. armigera

Location [, s (min) Regression eguation r

Delhe 42 00 Y= 2.0-000716x 09445
ICRISAT 39 96 Y = 20~-~0.00754x 06789
Sirsa 71 9] Y =20-0.004]9x 0.9456

e e s e e e e e e P i et e N
Note 1, is the tume required for penctration of 50% of the
applicd dose. All values were sipnificant at 5% fevel.
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Figure 1. Permeability of H. grmigera larval cuticle to “C-delta-
methrin.

the metabolism of '“C-deltamethrin it was found that
metabolism was high in the microsomal fraction of
cuticular homogenates of the Sirsa population than in
the same of the Delhi population, the ratio being about
2 .1 between Sirsa and Delhi. These results, therefore,
suggest that poor permeability of deltamethrin along
with high rate of metabolism in the cuticle itself was
important in imparting resistance to the Sirsa population,
It is likely that H. armigera populations have developed
resistance to SPs by different mechanisms in different
geographical/agro-ecological zones of the country. It is
also possible that in the Sirsa population the cuticle is
an important factor contributing towards resistance. Thus,
the present studies suggest that ‘PEN’ mechanism, as
suggested by Gunning et al.'® in Australian strains, may
play a prominent role in imparting resistance to SPs in
the Sirsa population.
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