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CHAPTER 8

IN 10CO AND SYSTEMIC ALTERATIONS IN GLYCOGEN CONTENT AND
BLOOD GLUCOSE LEVEL DURING TAIL REGENERATION IN RELATION
TO GONADECTOMY IN GEKKONID LIZARD, HEMIDACTYIUS FLAVIVIRIDIS

Fundamentals of the biodynamics of the regenerating
systems, such as the understanding of the molecular events
and controlling mechanisms that direct the regeneration of
tissues, organs and complex organised structures, such as
tail or limb have long been a challange. Recent studies on
tail regenerafion in lizards from this laboratory have
emphasized the contribution of the systemic factors
(metabolic and other) as supplementary support for the
regenerative mechanisms in operation at the local site.
Endocrine participation comes as a natural correlate to
these alterations; hence investigations on those lines also
have been initiated., Significant involvement of thyroid in
lizard tail regeneration has as a result been envisaged
(Swami, . 1982). In another similar study the atrophy of

gonads and retardation of regeneration subsequent to

surgical thyroidectomy in H._ flaviviridis was construed to
indicate in the possible involvement of gonadal steroids
in regeneration (Shah et al., 1979), Moreover, the gonadal

steroids (androgens and estrogens) are known to have

i
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anabolic effects involving carbohydrates (Chandola et al.,
1974; Spellacy, 1979; Wynn and Doar, 1970; Felig, 1977;
Shamoon and Felig, 1974; Sanchez, 1977; Deshpande et al.,
1978; Gangaramani, 1979). The present study attempts to
link the above two sets of alterations if any, in the
carbohydrate stores of the body like liver, muscle and
tail glycogen, and blood glucose in gonadectomized lizard

Hemidactylus flaviviridis in relation to tail regeneration.

MATERTALS AND METHODS

After allowing a fortnight of acclimaté?ion to

laboratory conditions, the lizards Hemidactylus flaviviridis

(collected from the local animal dealer) in the weight
group 10-12 grams were divided into three groups. One group
of animals was left as such to serve as intact controls,
while the second group consisted of those which were sham
operated (SGX) and the third group was those which were
gonadectomized (GX). Gonadectomy and sham operation were
performed as outlined in Chapter 7. After a time lapse of
12 days (for healing of the surgical wound) all the three
sets of animals were subjected to caudal autotomy and kept
in different cages. At regular intervals of 3,5,7,10,15,25,
40 and 60 days post autotomy, & lizards from each group

were sacrifised and liver, muscle and regenerating ftail

N
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were removed, weighed and used for glycogen estimation by
the method of Seifter et al. (1955). Blood was collected
by cardiac puncture and glucose level was estimated by the

. micromethod of Folin and Malmros (1929).
RESULTS

The pre-autotomy level of blood glucose was low in
both GX and SGX groups with a much lower level in SGX
lizards, Subseqguent to tail autotomy, all the three groups
of animals showed a fall in blood glucose level with normal
intact controls showing a cbntinuous fall lasting upto 15th
day, whence the lowest level was reached. In cbntrast, the
GX and SGX lizards showed the attainment of lowest levels
of blood glucose by 3rd and 5th days respectively.
Subsequently, an elevation in blood glucose was noticeable
in both these groups with pre-autotomy levels being
attained by 7th and 10th days respectively. Théreafter, both
the groups again showed a fall in blood glucose ultimately
reaching levels characteristic of the normal controls by
15th day. From 15th day onwards all the three groups
depicted a continuous and gradual increase in blood glucose

level till the 60th day.

Alterations in the systemic glycogen content show an .

active participation of both hepatic and caudal stores of
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Fig. 1 : Graphic representation of the levels of blood

glucose during tail regeneration in the normal,

sham operated and gonadectomised lizards,

Ho T laviviridls




103

¥ng ua M uos Taedwiod UT pPauTeaqo sanfes d i
AT yaTm uosTaedwod UT pauTejqo sanfes d @
‘q g ra
G000 Gec00*0
rYawn e * T o PYawrn nl brog e * Py Aumwv
/8L°0F  @EOF  JELTOF  €90*OF  g2z*Ov  gEgtof  L9L°0F  gsLtoF %02 ot o3BT
689°0 71971 ¢eyto oLt 9805 0 0l2°1L 6¢0r*0 1¢8°0 649°0 —~03.09pEBEUOD
G000°0 200°0 ¢000°0 1000
_® e _ @ _ _ _ - _©® _ (x05)
2900t 6LLL Ot 89570 ° O+ 96.0° 0+ c8lL ‘Ot 9/lel 0o+ ¢i720 0o+ 62¢0°0* 2920° ot @umamWO
GL*0 1L49°0 /8L "0 ¢99°0 625°0 7706 °0 128°0 GGG 0 12L*o weys
G0o00*0 L00*0 Gc00°0 GO00°0
_ 0 _ B _ - _ _ @ _® " - (1)
L2E0+  gfL0° 0+ 61 ‘ot 8Gt7 *Ot 80¢ * O+ 7Lt * O+ Li ot 92 ‘Ot LGg O+ 1083 UT
GZ0.L 0 66¢ 0 86,90 L6971 096 "L 828t 160L°0 GHLG0 Ggctr L TeuWJaoN
shep
Ul UoT:
09 of ¢z Gi oL L G ¢ N =

IO SpPoTJed

‘“STPTATATABTS °*H ‘spaezTl pesTwoaoepeuod pue pejedqado ueys ‘Twuaou
UT UoTreIOUBSea TTey Suranp (onssT) ysaday Sw o0L/Fuw) wFooArd orgedsy ayj UT sefuey) ¢ ST0BL



101

00 NORMAL _

oo -—-+SHAM OPERATED

z : @ rcenns - OGO NAD ECTOMISED

¥ 1 T
N 3i 5 7 10 15 25 40 60

Fig., 2 : Graphic representation of the levels of glycogen
in the liver during tail regeneration in the
normal,sham operated and gonadectomised lizards,

H. flaviviridis.
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Fig. 3 : Graphic representation of the levels of
glycogen in the muscle during tall regeneration
in the normal, sham operated and gonadectonised

lizerds, H. flaviviridis.
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Fig. 4 : Graphic represéntation of the levels of glycogen
in the regenerate during tail regeneration in
the normal, sham operated and gonadectomised

lizards, H. flaviviridis.
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this metabolite during normal tail regeneration, while in
the gonadectomized animals moderate utilization from liver,
muscle as well as tail stump appear to be the feature.
Basal levels of the metabolite in pre-autotomy phase
appeared to be reduced in liver and tail of GX and SGX
~groups of lizards while in the muscle both the groups
dépicted elevated levels., The phase (regeneration) specific
alterations in tissue glycogen and blood glucose in all the

three groups are depicted in tables 1-4 and figures 1-4,
DISCUSSION

Previous studies on'tail regeneration have shown
increased anaerobiosis in loco and glycogen depletion from
the visceral organs in the initial periods of post~autotomy
(Shah et al., 1977) followed by a phase of glyco/gluconeo-
genesig in the second week and a further depletion during
the 3rd and 4th week (Shah et al., 1977). Similar pattern
of changes are shown by the liver and tail glycogen contents
of the controls in the present study too. However, the
pattern of changes exhibited by muscle glycogen is quite in

contrast with that observed in Mabuya carinata, In the

present: study on H. flaviviridis, muscle glycogen was never
below normal and was marked by increasing content all

throughout except for two falls in GX and SGX between 10th
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and 15th, and 25th and 40th days respectively. Significant
depletion in muscle glycogen was the feature in M. carinata
in the first half of the regeneration period, which was

correlated with aminoacid biogenesis (Ramachandran et al.,

1982), H. flaviviridis which has pefected a different

metabolic adaptation appears to favour utilization of blood
glucose as noted by the continuous fall in blood glucose
till 15th day post-autotomy. This is in contrast to that in
M. carinata where significant hyperglycemia was the feature
(Shah et al., 1982). Glycogen oriented carbohydrate
metabolism in M. carinata (Shah et al., 1977) as opposed to

insulin dependent metabolism in H. flaviviridis (Miller and

Lagios, 1970) seem to be responsible for the observed

difference in the metabolic modus operandi between the two

lizards.

Both SGX and GX lizards showed a reduced blood glucose,
and liver and tail glycogen contents in the pre-autotomy
condition. However, the le&els in SGX were lower than in GX,
thus indicating the nullifying influence of GX condition on
sham operation induced hypoglycemia and glycogen depletion;
But muscle glycogen was elevated in both GX and SGX with GX
having a more pronounced effect. Immediate post-autotomy
period was marked by depleting hepatic and caudal glycogen

stores of controls while in SGX and G¥ lizards it was the
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muscle glycogen which was depleted. Hypoglycemia was the
characteristic feature in all the three groups. But in

the SGX and GX groups, unlike in the control, there was
swift elevation of blood glucose between 3rd and 7th, and
5th and 10th days respectively which could be due to the
blood glucose homeostatic mechanism being activated because
of the attainment of the lowest threshold levels. The
general pattern of changes from the 7th day onward appears
to be more or less similar in all the three groups. However,
the levels of tissue glycogen had a tendency to be low in
the GX lizards all throughout except between 25th and 40th
days whence hepatic glycogen was highly elevated (instead of
depletion) and between 40th and 60th days whence the glycogen
content in the tail regenerate was tremendously increased.
Though it is difficult to explain these changes, the hepatic
glycogenetic phase was incidentally marked by very much

reduced regenerative growth (Chapter 7).

The faster rate of growth obtained for SGX lizards
(Chapter 7) cannot be explained easily from the present
observations on alterationé in tissue glycogen and blood
glucose levels, though it may be mentioned that the
modulations and spikes in the glycogen contents were seen
to occur earlier in SGX lizards as compared to the controls,
It is also worth noting, that hepatic glycogen content was

found to be lowest in SGX lizards. all throughout. From the
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present observations it may be summarised that the
surgical stress (Gonadectomy and Sham operation) induced
alterations in lizards are more prolonged and that an
animal with the regenerative potential evoke the necessary
systemic support even at times of injury to a body part.
This should facilitate the speeding up of!the regenerative
potential when there is subseguent loss of the part capable
of undergoing regeneration. In the absence of gonadal
steroids such a state might prove to be still more
permissive and conducive to the regenerative growth

(Chapter 7).



