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CHAPTER XI

QUANTITATIVE IN LOCO AND SYSTEMIC ALTERATICNS IN LDH
ACTIVITY DURING TAIL REGENERATION IN NORMAL AND ADRENAL
SUPPRESSED GEKKONID LIZARDS, HEMIDACTYLUS FLAVIVIRIDIS

Developmental processes like regeneration wherein
large scale restoration of lost tissues occurs, would predi-
ctably raise the energy demands of the organisms, Apart from
the reported augmented metabolic activities characteristic
of urodelian limb regeneration (Schmidt, 1968), some of the
gathered evidences on the lizard tail regeneration have
also highlighted the occurrence of a metabolic shift at
the local site from anaerobic to aerobic and back to anaero-
bic during the course of regeneration (Shah and Ramachandran,
1970; Shah and Hiradhar, 1974; Shah and Ramachandran, 197€..}
Shah et al., 1982d; Swamy et al., 1982b). It is generally
realised that tissues exhibiting high mitotic index derive
energy mainly through anaerobic glycolysis, and high LDH
activity is an indication of anaerobic energy production
through glycolytic pathway. The effect of hormones on
lactate dehydrogenase (LDH) activity has been reported by
a few workers (Degroot and Cohen, 1962; Goodfriend and
Kaplan, 1964; Giri and Singh, 1978). Thomas (1980) and
Swamy et al. (1982b) have also studied LDH activity in
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relation to regeneration under hypophysectomised and hypo-
thyroidic conditions respectively. In this wake 1t was
deemed fit to study LDH activity in relation to regener-
ation in the regenerate as well as liver and muscle of
normal and adrenal suppressed lizards, so asW%o understand

the involvement of the adrenal gland in regulating the

. . N S
regeneration in H, flaVl%rldlS.

MATERIALS AND METHODS
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The lizards, H, flaviviridis procured from the local
animal dealer were maintained in the laboratory on a diet
of cockroaches. The animals were allowed a fortnight's
acclimatisation to the laboratory conditions prior to
experimentation, Lizards weighing 10-12 gms.and having a
snout=vent length of 8-10 cms. were taken for the study and
caudal autotomy was done by pinching off the tail two
segments distal to the vent.

A total of 120 animals were used for the experimental
purpose., They were divided into two groups of 60 each,
One group served as the control and the other was chemically
adrenalectomised by intraperitoneal injection of the synthe-

DxM
tic corticosteroid, dexamethason%if (25}1g/0.1 ml/day/animal)
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every evening at 17.00 hrs., The DXM treatment was started
10 days prior to tail autotomy and was continued for every
alternate day even after autotomy till the end of regen=-
eration, Controls were given the same amount of distilled
water intraperitoneally. Lizards from both the groups were
sacrificed at regular intervals of 3,5,7,10,15,25,40 and
60 days post-autotomy along with fhe normal animals with
intact tail, ILiver, muscle and tail were taken immediately

and a 2% homogenate was made in cold distilled water,

The activity of LDH was assayed using the method
8s modified by Varley(i995)
of King (1959%4with sodium lactate obtained from Sigma
Chemicals (USA) as substrate and NAD (obtained from Sigma
Chemicals, USA) as the co~factor, The specific activity
of the enzyme was expressed as p moles lactate oxidised/mg

protein/15 mins.

For each day and each tissue specified a total of
five to seven determinations were made. The mean and
standard error were calculated and $tudent's 't' test was

used to determine statistical significance,

RESULTS

The data obtained on the values of LIH activity
in the three tissues during the process of regeneration are

represented in fables 1&2 and Figures 1-3,
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The pre~autotomy level of LDH activity was
elevated in all the three tissues with the liver recording
maximum elevation and the tail the minimum. Subsequent
to caudal autotomy whereas the control lizards depicted
increasing LDH activity in all the three tissues lasting
upto 7 days in the case of tail and muscle, and upto
10 days in the case of liver, the adrenal suppressed
lizards depicted decreasing enzyme activity lasting upto
7 days in all the three tissues, The blastema to early
differentiation phases (10-15th days) were marked by
decreased enzyme activity in adrenal sufficient control
lizards. The level of enzyme activity at this stage was
subnormal in the regenerate and muscle and normal in the
liver., There was a significantly increased level of
enzyme activity in all the three tissues on the 25th day
which was followed by decreasing trend of enzyme activity
on the 40th and 60th days with the activity level on the
60th day tending to be subnormal in all the tissues.
In contrast, in adrenal insufficient DXM group of lizards,
the LDH activity increased on the 10th day from the lowest
levels registered on the 7th day., This was followed by
a decrease on the 15th day and an increase on the 25th
day to the maximum regeneration levels (though still
subnormal compared to the pre-autotomy levels). As in the
controls, the DXM group also depicted decreasing levels of
enzyme activity on the 40th and 60th days to attain
subnormal levels on the 60th day.
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DISCUSSION

The results obtained in the current study strongly
suggest alterations in the metabolic profile of adrenal
insufficient lizards on a temporal scale both prior o
autotomy as well as after autotomy. The effect of adrenal
suppression in the pre-autotomy condition appears to be
increased carbohydrate catabolism, as the LDH activity
was increased, and is corroborated by the recorded lowered
level of tissue glycogen contents (Chapter 8). The autotomy
induced alterations were of a diametrically opposite
pattern in the experimental lizards in relation to the
controls, upto about 10 days of tail regeneration, The
reduced LDH activity in the experimentals could lead to
reducedanaerobic glycelysis which has already been estab-
lished as prime feature associated with the early stages
of lizard tail regeneration (Shah et al., 1979c, 1982d;
Swamy et al., 1982b). One of the biochemical correlates
for the observed significant initial retardation in
regenerative growth and the delayed formation of a
qualitatively and quantitatively poor blastema in DXM
lizards (Chapter 4) may probably be associated with the
presently observed fall in LDH activity. The reduced
enzyme activity could also denote inhibition in the
formation of H type LDH1 and. LDH2 isozymic forms which

are reported to be induced during the post-autotomy phases
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of lizard tail regeneration (Shah et al., 1982d). The post-
blastemic phases of regeneration were marked by changes in
LDH activity in DXM treated lizards which are very much
similar to those recorded for the controls. This may have
some bearing on the previously noted better regenerative
growth in the experimental lizards during the differenti-

ative and growth phases.

On molecular terms, the decreased LDH activity in
the initial phases of regeneration in DXM lizards, might
represent either decreased induction of LDH subunits or
decreased assembly of subunits and/or increased subunit
degradation brought about by the autotomy induced regener-
ation specific milieu internae in the background of prevaile
ing adrenocortical insufficiency. Viewed in this context,
the increased enzyme activity observable prior to autotomy
could denote either increased subunit assembly or decreased
subunit degradation due to DXM induced adrenal insufficiency.
The results accrued in the present study tend to suggest
the possible involvement of adrenocortical hormones in the
in loco and systémic metabolic modulations associated with

lizard tail regeneration.
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SUMMARY

LDH activity during tail regeneration in
H, flaviviridis was quantitatively assayed in liver,
muscle and the regenerate under induced adrenocortical
insufficiency. An overall reduction in enzyme activity
was observable in all the three tissues during the
course of regeneration, though the pre-autotomy levels
were above normal. There was a biphasic increased LDH
activity in the control lizards corresponding to initial
periods prior to blastemal formation and peak higto-
differentiation., In the experimental lizards the
increase in LDH activity, whenever it occurred was of
lesser magnitude., The significant delay in regenerative .
outgrowth in the initial periods in the adrenal insuffi-
cient lizards could be corre%ated with decreased metabnlic

efficiency characterized by reduced LDH activity.



