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whereas in other concentrations larger aggregates
(2-5 mm) appeared along with a few single cells. The
two analogues, 2,4,5-T and 2,4,5-P were not
effective in inducing a fine suspension of single cells
compared to 2,4-D. Only the larger cell aggregates
were observed without any suspension of single celis
and small cell clumps.

The hormonal level in the medium was found to
mfluence cell separation in cell suspensions, The 2,4-D
analogues, 2,4,5-T and 2,4,5-P were found to be
not efficient in inducing well dispersed fine cell sus-
pension, whereas 2,4-D (2 mg/l) induced a fine cell
suspension. These preliminary results suggest that
the analogues may not be effective substitutes for 2,
4-D in the growth and establishment of maize sus-
pension cultures,

In cereals, 2,4-D has been used very frequently for
callus induction®. In an earlier study, callus initia-
tton and growth of most of the explants were fa-
voured by 2 mg/l, of 2,4-D suggesting that 2,4-D is
the choice of auxin required for callus induction In
maize®. Analogues of 2,4-D have shown a wide
range of response in cell and tissue cultures® .
Superiority of 2,4-D analogues over 2,4-D was also
observed in maize embryo cultures suggesting that
probably auxin sites have more affinity to analogues
than 2,4-D® In the present investigation, 2,4-D
analogues were superior to 2,4-D in callus growth
and maintenance suggesting differential response of
analogues in cultured tissue. It is possible that diffe-
rent auxins have different metabolic breakdowns
and hence greater auxin activity of the analogues.
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RECENTLY it has been reported that administration
of physiological doses of thyroid hormones both T,
and T, significantly influenced the activities of
hepatic enzymes of Anabas testudineus’. However,
the role of these hormones in thiouracil (antithyroid
drug) treated fish has not been investigated. Since
hormonal effects on energy metabolism is mainly
brought about by altering enzyme activities involved
in metabolic pathways, an attempt was made to
study the activities of hepatic enzymes such as
lactate dehydrogenase (LDH), cytosolic and mito-
chondrial malate dehydrogenases (cyt. MDH., mit,
MDH), glucose 6-phosphate dehydrogenase (G 6-
PDH) and mitochondrial catalase of thiouracil-
treated A. testudineus after the administration of
thyroid hormones.

Five groups of fish (compusing six each) each,
weighing 50+ 5g BW were kept in aquaria with
water at 28 £ 1°C. Fish were fed with fish feed every
other day and were starved for two days prior to
saceiftce. Each fish of the groups 2, 4 and § was
injected i.p with 100 ug thiouracil and group 3 fish
received 300 ug thiouracil (Sigma Chemical Co,,
USA) per fish over a total of 10 days. The fish of
group 2 & 3 received hormone vehicle thereafter,
while each specimen of group 4 received S ug of 1-T,
and that of group § received § ug of 1.T for total §
days. The first group, which received vehicle alone
served as the control. The fish were sacrificed after
24 h of last injection and the liver was excised. The
chilled hver was weighed and homogenised in
0.25 M sucrose and centrifuged to isolate mito-
chondria and cytosol at 4°C in Beckman J2 21
centrifuge?. The activities of LDI1?, cyt. MDH mit.
MDII*, G 6-PDII® and catalase® were assayed
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Table 1 dctrnty detcls of mutochondrial and cytosolic enzymes of Anabas testudineus after thiouracil and thyrod hormaones
admistration {values are mean £ S.E, for 6 fish)
LDH Catalase {(umol (nmol NADH oxidized,/'min/mg protein)
(umol NADH/ H,0,/min/mg

Treatment n, mg protein) protein) Cyt. MDH Mit. MDH G 6-PDH
Control 2.61 +0.39 136.17+43.42 866.05+30.77 184.00+42.16 58.134+12.80
100 ug thwouracil 2621022 103.17+15.16 780.30+8423  22532+18.77 629211015
300 ug thouracil 2.53+0.27 121 73+£24.75 547.21£9798** M757+905**  S151%51)
100 ug thiouracd +5 pg T, 2.19£0.35 120.594+15.21 331.861+44.82%** 89.454+1643*** 3487+4.73*
100 ug thiouracil 4+ 5 pg T, 2.51+0.29 112194 19.28 460.24 2 64 07*** 102.76£12.35**% 39191495

* P<Q.01; ** P<Q 005, *** P<0.001,

spectrophotometrically using B& L Spectronic 2000
spectrophotometer at 25°C. Protein was estimated’
using BSA as standard. Students ¢ test was used for
statistical analysis®.

Administratton of 100 ug thiouracil while, pro-
duced no change in LDH, ¢yt MDH mit. MDH, G 6-
PDH and catalase activities, 300 yg thiouracil
produced significant decrease in the activities of
cyt. MDH and mit. MDH. However, 300 ug thioura-
cil injection had little effect on LDH, G 6-PDH and
catalase activities. Administration of T, and T, to
thiouracil-treated fish while, signtficantly inhibited
the activities of cyt. MDH mit. MDH and G 6-PDH,
produced no effect on LDH and catalase activities
(table 1).

The unchanged activities of LDH and catalase
after thiouracil and thyroid hormones administra-
tion seem to support the earlier report about the
feast response of these enzymes to thyroid hormones’,
Lee and Lardy? reported that LDH activity was not
altered by thyroid hormone administration or
thyroidectomy in rat.

The decreased activity of G 6-PDH, cyt. MDH
and mit. MDH after thyroid hormone injection to
thiouracil-treated fish, clearly demonstrate the inhi-
bition these enzymes by thyroid hormones. It has
been shown in rat that thyroid hormones had hittle
influence on MDH in either cytoplasmic or
mitochondrial fractions®. The decreased activity ol
G 6-PDH implies reduced emphasis of HMP shunt
and reduced synthesis of fatty acids in the liver of
A. testudineus. It may be suggested that the
decreased MDH and G 6-PDH activities after
thyroid hormone injection to thiouracil-treated fish,
may be due to the decreased availability of NAD
and NADP in the liver as reported earlier’.

The present study clearly establishes the fact that
exogenous administration of thyroid hormones in
A. testudineus inhibit the anabolic and stimulate or
produce no eflect on the catabolic enzymes,

regardless of thyroid dysfunction by antithyroid
drug administration.
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AESTIVATION is an enigmatic phenomenon and
several aspects of hibernatory and aestivatory torpor
in gastropods have been touched briefly by the



