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The changes in the metabolic status of both testis and ovary of Chrysocoris stolli
following the treatment with juvenile hormone analogue (JHa) and ecdysterone were
studied. After the exogenous application of JHa in selective dose, total carbohydrate,
glycogen, trehalose, cholesterol, ascorbic acid and inorganic phosphorus increased
significantly whereas free fatty acid (FFA), phospholipid, total protein, RNA and DNA
decreased significantly in comparison to control of both testis and ovary. Total lipid
significantly decreased in testis and significantly increased in ovary after JHa injection.
The activities of cellular enzymes like alkaline phosphatase, 5'nucleotidase, catalase
and peroxidase significantly decreased while acid phosphatase and GPT significantly
increased after the JHa application in comparison to control both in testis and ovary.
Activities of GOT and general esterase significantly decreased in testis and increased
in ovary after JHa application. The exogenous application of ecdysterone also brought
about the similar kind of responses as was noticed in case of JHa treatment but these
two treatments differed in some cases such as ecdysteroid that produced some results
which were just the reverse of what was produced by JHa treatment. The results
obtained here were explained in terms of mode of action of these two hormones.
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The role of different hormones viz.
juvenile hormone, ecdysone, neurosecre­
tory hormones on the adult insect life
have been extensively studied (14, 27-28,
33,44,51). The literature so far published
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mainly deals with the role of juvenile
hormone, ecdysone and neurosecretory
hormone in controlling the sexual ma­
turity, oogenesis and spermatogenesis in
many insect species (31, 34, 44). Though
there are ample evidences that juvenile
hormones are necessary for gonadal mat­
uration (16), whether 20-hydroxyecdys-
one or ecdysterone is required for nor­
mal gonadal sexual maturation in insects 
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is still unsolved (22, 24). Recently it has
been shown that ecdysteroid is synthe­
sized not only in larva but also in the
adult insects (4-6). On the other hand
there are suggestions that ecdysteroid has
a biological function not only in females
but also in adult male insects (25). Most
of the workers have tried to establish the
mechanism of action of juvenile hor­
mone, and ecdysterone at the biochemical
level (29). According to Engelmann (14)
the juvenile hormone induces the syn­
thesis of female sex specific protein.
Bassi and Feir (1, 2) have shown that
JH increases the synthesis of acid phos­
phatase. Gillott and Friedel (17)
have demonstrated that allatectomy pre­
vents the normal increase in soluble
protein in testis. On the other hand Van
Pelt Verquil (48) has shown that ec­
dysteroid induces the activity of acid
phosphatase in the adult insects.

It will be of academic interest to know
whether both JHa and ecdysterone pro­
duce the similar quality of responses in
the insect gonads (testis and ovary) in
respect of different biochemical param­
eters and for that matter the present
study is aimed to explore the effects of
exogenous application of juvenoid and
ecdysterone on some biochemical com­
ponents of gonads of C. stolli, a penta-
tomid bug.

Materials and Methods

Adults of Chrysocoris stolli were
collected from the plant, Croton bon-
plandium (Baill) and cultured in the
laboratory by providing them with the
same host plant at the temperature of
253C ±2DC, and 80% RH and 12:12
D:L photoperiod maintained in BOD
incubator. Four days after the emer­
gence the adult males and females were
taken from the culture for experimental
.purpose. Juvenile hormone analogue
(JHa) used was a derivative of N-geranyl- 

anilinewith its chemical structure: N-(2,5-
dichlorophenyl) -3,7-dimethyl- 36 -octadi­
methylamine and it was injected at a dose
of 1.5 ^g/insect dissolved in 30 ul olive
oil. Similarly 5 fig ecdysterone/insect
(ecdysterone, C27H.I4O7, Rhoto Pharma­
ceutical Co.) dissolved in 10 pl 0.9 N
NaCl was also injected separately. The
control insects received the olive oil and
0.9 N NaCl respectively maintaining the
same dose as in case of experimental
ones. Both the treated and control in­
sects were sacrificed 24, 48 and 72 h
after each treatment. Before the dissection
the insects were mildly anesthetised with
ether vapour.

For estimation of different enzymes,
both the male and female insects were
dissected on the ice both at 4 ± 1°C
and testis and ovary were collected sep­
arately by removing the adhering tra­
cheae and unnecessary material, and
were finally homogenized in an appro­
priate amount of chilled buffer solution
or glass distilled water of neutral pH.
For the estimation of metabolites other
than enzymes both the male and female
insects were dissected under the ice cold
Saline (mixed with few crystal of phenyl­
thiourea for inhibiting tyrosinase activity).

Total carbohydrates, glycogen and tre­
halose were estimated as described by
Mordue and Goldsworthy (32), Van
Handel (47) and Roe (37) respectively;
the total lipid, by following the method
described by Holworda et al. (20), and
phospholipid, by the technique of Firske
and Subba Raw (15). The total free
fatty acid (FFA) and cholesterol were
estimated following the methods of Dun­
combe (13) and Zaltikis et al. (50)
respectively; inorganic phosphorus, by
following the teclmique noted by Sigma
(40); total protein, by Folin phenol meth­
od (26). For the estimation of DNA
and RNA the methods of Cherry (10)
for extraction purpose and that, of Ce-
riotti (8) for estimation purpose were
followed. Ascorbic acid was estimated 
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by the method of Roe and Kuether
(38). The activity of acid phosphatase
(EC-3.1.3.2) and alkaline phosphatase
were measured by the methods given by
Sigma (41) while the activity of amino
transferase, L-alanine:2 oxoglutarate ami­
notransferase (GPT) and L-aspartate:2
oxoglutarate aminotransferase (GOT)
were determined following the methods
of Reitman and Frankel (36). General
esterase was estimated by the method of
Van Asperen (46) and 5'nucleotidase,
by the method given by Sigma (39), while
Catalase (EC - 1.11.1.6) and peroxidase
(EC-1.11.1.7) by the methods of Snell
and Snell (43) and Kar and Mishra
(21) respectively.

Testis and ovary were removed from
the experimental insects and dried to
constant weight separately (14-29 h at
70-75°C) and weighed to the nearest
0.001 mg electrically operated pan bal­
ance. All the experiments were replicated
seven times to minimise the error and
the mean values which were considered
here were further processed statistically
for obtaining the critical difference (C.D.)
values by following the Duncun’s Mul­
tiple Range test and Student «t» test.

Results

Concentration of some metabolites i.e.
glycogen, trehalose and cholesterol were
greater in ovary than in testis (table I).
On the other hand the concentration of
total protein, total lipid, phospholipid,
free fatty acid, DNA, RNA and ascorbic
acid were higher in testis than that of
ovary and concentration of total carbo­
hydrate and inorganic phosphorus were
more or less same in testis and ovary
(table I). The activities of some enzymes
namely 5'nucleolidase and catalase were
higher in ovary but the activities of al­
kaline phosphatase, acid phosphatase,
GOT, general esterase and peroxidase
where higher in the case of testis than 
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that of ovary and the activity of GPT
was more or less the same in testis and
ovary (table III).

After Juvenoid (JHa) and
ECDYSTERONE APPLICATION

On carbohydrates. Concentration of
total carbohydrate, glycogen and treha­
lose after JHa and ecdysterone treatment
significantly (P < 0.05) increased in
comparison to the control cases both in
testis and ovary (table I). The only dif­
ference was that in case of ecdysterone
treatment the results obtained were more
pronounced quantitatively than JHa.

On lipids. After the application of
JHa the content of total lipid in testis
decreased significantly (P < 0.05) in
comparison to the control while in case
of ovary the result was reverse. After the
treatment of ecdysterone the concentra­
tion of total lipid significantly (P < 0.005)
increased in both the gonads. So the
function of JHa and ecdysterone in
case of testis for lipid metabolism was
somewhat antagonistic in nature. Cho­
lesterol concentration steadily increased
(P < 0.05) in comparison to the control
after JHa and ecdysterone injection in
both testis and ovary but in case of free
fatty acid the results were quantitatively
reverse in both the gonads. The phos­
pholipid content increased after the treat­
ment of JHa and ecdysterone in testis in
comparison to the control but in case of
ovary the action of these two hormones
was antagonistic i.e. phospholipid con­
tent decreased significantly (P < 0.05)
in case of JHa application while after
the injection of ecdysterone concentration
of it increased significantly (P < 0.05)
(table II).

On protein. After the injection of
JHa, the concentration of total protein
in both testis and ovary decreased signif-
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icantly (P < 0.05) in comparison to the
control (table II) and the total protein
significantly (P < 0.05) increased after
the ecdysterone treatment in both the
gonads. The role of JHa and ecdysterone
in protein metabolism appeared to be
antagonistic in nature.

On nucleic acids. The nucleic acids
i.e. DNA and RNA after the injection
JHa significantly decreased (P < 0.05
both in testis and ovary in comparison
to the control insects. But in case of ec­
dysterone treatment the content of DNA
increased while that of RNA decreased
in comparison to the control both in
testis and ovary which were statistically
significant (table II). The action of JHa
and ecdysterone in DNA regulation ap­
peared to be antagonistic in nature both
in testis and ovary.

On ascorbic acid and inorganic phos­
phorus. The ascorbic acid and inorgan­
ic phosphorus in both the tissues after
JHa and ecdysterone treatment increased
significantly (P< 0.05) (table I).

On enzymes. The activities of al­
kaline phosphatase acid phosphatase,
GPT, 5'nucleotidase and peroxidase in­
creased significantly (P < 0.05) and the
same of GOT, general esterase and cata­
lase decreased significantly (P < 0.05) in
testis after the injection of ecdysterone.
Similarly in case of JHa treatment the
activities of acid phosphatase and GPT
significantly increased (P < 0.05) and
the same of alkaline phosphatase, GOT,
general esterase, 5'nucleotidase, catalase
and periodase decreased significantly
(P < 0.05) in testis in comparison to the
control. In case of alkaline phosphatase
in testis the action of ecdysterone and
JHa was found to be antagonistic in
nature. In case of ovary after the treat­
ment of ecdysterone the activities of ah
kaline phosphatase, acid phosphatase,
GPT, general esterase, 5'nucleotidase and
catalase decreased significantly (P<0.05) 

and the activities of peroxidase and GOT
increased significantly (P < 0.05) in
comparison to the control results. Similar­
ly the activities of acid phosphatase,
GOT, GPT and general esterase in­
creased significantly (P < 0.05) while
the activities of alkaline phosphatase,
5'nucleotidase, catalase and peroxidase
in comparison to the control cases of
ovary after the injection of JHa. In case
of acid phosphatase and peroxidase of
ovary the action of these two hormones
were antagonistic in nature (table III).

Discussion

The present work demonstrated the
functional role of juvenoid (JHa) and
ecdysterone administration in Chrysocoris
stolli in male and female insects on some
biochemical parameters during maturat­
ion. The role of both juvenile hormone
and ecdysterone on the ovarian matura­
tion had already been well documented
by some workers (5, 12, 14, 33), but the
role of these two major hormones on
testis was yet to be properly understood
at least in biochemical levels (11, 14, 29).
Mandal et aL (29) and Deb and Cha-
kravorty (11) for the first time dem­
onstrated by histological and bio­
chemical methods that juvenile hormone
played important role on the structural
and functional changes of testis in in­
sects. But the role of ecdysterone on
testis was still in nebular state. The
present experimental results clearly dem­
onstrated that both the exogenous JHa
and ecdysterone application caused some
drastic alteration in the biochemistry of
both testis and ovary. The experimental
data regarding the juvenoid treatment on
the biochemistry of ovary fully corrobo­
rated the findings of other workers in
other insect species (12, 14, 29, 30). The
only exception, were the enzymes, catalase
and peroxidase which showed the lesser
activities after JHa treatment in ovarv 
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thus signifying the shifting of metabolic
status from oxidative state to reductive
state and ultimately setting in an anabolic
phenomenon. Although the ecdysteroid
in reproductively competent adult female
insects has been found in several insect
species (4, 19); but the biological func­
tion of this ecdysterone is not yet clear
and different hypothesis has been pro­
posed in regard to its function (51).
The majority of the macromolecules like
total carbohydrate, glycogen, trehalose,
ascorbic acid, inorganic phosphorus, total
lipid, phospholipid and DNA contents in
the ovary significantly increased in com­
parison to the control after ecdysterone
treatment and such a result indicated
that the ovary underwent a rapid bio­
chemical maturation with the influence
of ecdysterone as observed in case of
JHa treatment in the present case and
also observed earlier by others (7, 14,
27, 45, 48). But how the ecdysterone
observes this function in ovary is not
clear because the function of this ecdy­
steroid in oogenesis is still very conjec­
tural and much variation has been ob­
served in different species (51). The effect
of JHa and ecdysterone on the biochem­
ical components of testis showed more or
less similar qualitative and quantitative
responses as in case of females but frank­
ly speaking what it was due to is still
uncertain (29, 30). Both the ecdysterone
and JHa produced the rapid and signifi­
cant increase almost of all the major com­
ponents excepting FFA, phospholipid,
RNA and the enzymes catalase, GOT
and general esterase in testis. According
to Engelmann (14), the significant de­
cline of FFA, phospholipid and protein
after JHa treatment was due to the mo­
bilization of the reserve which was me­
diated by JHa. The macromolecules,
total lipid and protein and enzymes like
peroxidase and 5'nucleotidase showed
the significantly different, results after
JHa and ecdysterone treatment in testis 

i.e. total lipid, protein, peroxidase and
5'nucleotidase increased significantly af­
ter ecdysterone treatment while the re­
verse results were obtained after JHa
treatment. These results indicated that
both ecdysterone and JHa had the sim­
ilar function in gonadal maturation but
the responsiveness of testis to these two
hormones was somewhat different and
the mechanism and mode of action of
these two hormones were also different
(9). The acid phosphatase was universally
known as a degradative, hydrolytic and
lysosomal enzyme, then, why this enzyme
significantly increased after both JHa
and ecdysterone treatment in both testis
and ovary was not clearly understand­
able. However, it might be assumed that
the increased activity of acid phospha­
tase might be due to the JHa and ecdy­
sterone inducing cell proliferation of the
gonads as already suggested by Bassi
and Feir (2).

Nowadays several hypotheses existed
to explain the function of juvenile hor­
mone and ecdysterone in both male and
female insects and most of them sug­
gested that these two hormones affected
the general metabolism of insects (12,
27, 35). But Slama (42) demonstrated
that these two hormones were gonado­
tropic hormones and controlled the me­
tabolism related only to the gonadal mat­
uration in insects. However, the com­
parison of the effects of these two hor­
mones in between the different orders of
insects appeared to be of no practical
value and it would be unwise to com­
pare the effects of these two hormones
between different insect species belong­
ing to same order (28). The present ex­
perimental results taken together with
those of other workers (2, 48) led to
suggest that these two hormones func­
tioned only through the regulation of dif­
ferent enzymes. Both the treatment of
ecdysterone and JHa increased the ac­
tivities of most of the enzymes in testis 
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with the exception of catalase, GOT and
general esterase. But results of this study
do not permit us to say whether the in­
creased activities of these enzymes was
due to the rapid transcription/translation
or to the better availability of the active
metal ions which served as co-factors of
these enzymes. But why the activity
of catalase decreased in testis and ovary
after the treatment of both these two
hormones was not clearly understood.
One possible reason for this sort of de­
cline of catalase activity might be at­
tributed to the less production of the
toxic H2O2 from purine catabolism (3,
28), because the main role of the catalase
enzyme was to reduce the oxygen cyto­
toxic effect of H2O2 (3, 49). The activity
of 5'nucleotidase in both testis and ovary
after application of these two hormones
was very interesting because 5'nucleo-
tidase was supposed to facilitate the
adenosine transport to the membrane.
The decrease in the activity of 5'nu-
cleotidase after the JHa treatment in­
dicated that the permeability of mem­
brane against adenosine was impaired
whereas increased activity of 5'nucleo-
tidase after ecdysterone treatment in­
dicated that the adenosine transport was
facilitated by ecdysterone.

From the above discussion it might be
inferred that the target organ of the ecdy­
sterone and JHa was not only fat body,
the testis and ovary could well act as a
target organ and the biochemical mat­
uration of the male and female gonads
are controlled by these two hormones.
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Resumen

Se estudian los cambios en el metabolismo
del testiculo y del ovario del Chysocoris stolli
por el tratamiento con anAlogo hormonal juve-
nil (AHj) y con ecdisterona. DespuAs de la apli-
cacion exdgena de AHj en dosis selectiva, hay
increment© significativo de carbohidrato total,
gluc6geno, trealosa, colesterol, Acid© ascorbic©
y fdsforo inorgAnico, mientras el Acid© graso
libre, el fosfolipido, la proteina total, el RNA
y el DNA disminuyen significativamente res­
pect© al control. El llpido total disminuye en
testiculo e incrementa significativamente en
ovario despuds de la inyeccion de AHj. Las ac-
tividades de enzimas celulares, como la fosfa-
tasa alcalina, Ynucleotidasa, catalasa y peroxi-
dasa, disminuyen significativamente mientras la
fosfatasa Acida y la GPT aumentan. Las activi-
dades de GOT y esterasa general disminuyen
significativamente en testiculo y aumentan en
ovario. La aplicacidn exdgena de ecdisterona
produce una respuesta similar a la de la AHj,
aunque difiere en algunos casos como en el del
ecdististeroide en que produce resultados contra­
ries. Se discute el modo de accidn de ambas
hormonas.
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