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CHAPTER 2

LOCAL AND SYSTEMIC ALTERATIONS IN PROTEIN CONTENT
POST-CAUDAL AUTCTOMY AND POST-LIMB AMPUTATION
A COMPARATIVE EVALUATION IN HEMIDACTYIUS FLAVIVIRIDIS

The most important biochemical process representing
growth; is the biosynthesls of proteins; and the nucleic
acids (DMNA and RNA) have an essential role in this process
(Rappaport and Fritz, 1972). Brachet (1947, 1950a, b)
considered the functions of nucleic acids in regeneration to
be essentially the same as during ontogenesis. The
importance of nucleic acids in amphibian regeneration has
been related to increased cell metabolism, growth and
protein synthesis (Yakovleva, 1943; Clement Noel, 1944;
Roskin and Karlova, 194k4; Litwiller, 1939; Hay and Fischman,
1961; O'steen and Walker, 1961; Riddiford, 1960). Thornton
and Bromley (1973) opined that protein metabolism gets
extensively geared up in accordance with regressive
(dedifferentiation) as much with the progressive phases
(blastema formation, differentiation and growth) of
regeneration., Apart from the above reports on amphibians,
studies conducted on reptiles in this laboratory (Shah and

Chakko, 1969; Radhakrishnan, 1973; and Ramachandran et al.,



1980) have emphasized the significance of nucleic acids
and protein in loco as well as systemically during tail
regeneration in lizards. With the establishment 5f definite
local and systemic responses in the regenerative mechanics
in lizards, it was pertinent to compare the local and
systemic responses that occur during tail regeneration with
that occurring during post-limb amputation as the limbs in
lizards do not have the regenerative ability. Such studies,
it is hoped, wou}d enable us to understand the possible
causative factors for the loss of regenerative ability in
other extremities of the body (limbs) other than the tail.
This thinking has prompted the present comparative study

on in loco and systemic alterations in protein content
during post-autotomy caudal regeneration and post-limb

amputation,

MATERTIALS AND METHODS

H., flaviviridis collected from Baroda were kept in the

laboratory for a fortnight to get them acclimatized to the
laboratory environment. The animals were kept on a diet of
ingsects. The lizards were divided into two groups : one,
with their tail autotomised two-three segments from the
vent, and the other, with their forelimb amputated from
the distal part of the humerous. Lizards from both the

groups were sacrifised at regular time intervals (i.e.
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during different phases of tail regeneration) and liver,
thigh muscle, amputated limb stump and tail regenerate
were taken for estimation of total protein content by the

method of Lowry et al., (1950).

RESULTS

Subseqguent to tail autotomy as well limb amputation,
hepatic protein content depicted gradual depletion lasting
up?o 25 days. Since then, there was a tendency for general
recovery of the hepatic protein content, though even on 60th
day when tail regenerate is more or less fully grown the
levelé were subnormal. Though there was a parallelism in
the pattern of protein depletion, that during post-limb
amputation was noticeably more pronounced than that during
post-tail autotomy. Similarly, the thigh muscle protein
content too tended to show a close parallelism with gradual
depletion during the first 10 days and sharper decline
during the next 15 days, with the resultant attainment of
lowest level on the 25th day. Thereafter, the muscle protein
content showed a gradual increase. As far as the local
protein contents were concerned, the tall protein content
increased by the 3rd day post—autotomy and fell to normal
level by the 7th day. Normal to slightly above normal levels

of protein content were thereafter maintained till about



29

) sntea d x

—

.m.m+
L1000 , , L1000

ch LT bh2L'ZF Gh6'OF weetLFT ¢6eT  86°0F  L8°L¥ 680°eF - - A

QL6 8 €26 GLL'9 2618 €¢e'g #9¢ * L cEes Ge°olL - - 7104 TTel

a—

61T 10°LT  zctET g9 T et owetwT GLF wetet  onte¥  LLgF e0tLE
OCL LL 60Z°hL 9GL6°6 9WGL*8 9nGy 8L L6 G2 CL8'6L HOwT6L  G9°8L  LLTge £lebted oT oSN

6200°0
J6°OF  CCIT  JyLecF  2¢tE® 19t w0cF 681 LT #8L°¢F  L9T1F 980°2F GELTHT
LAg02 Ll Hw8LtlL €ngtal 61L9°6L #18LL°¢e 6LGL R b6elcie ,Nmm.mm 2662 LiB°Le JOATT
sAep
uT UOTy
09 o ¢¢ Oz ol L G ¢ 4 l N ~eJousded

JO SPOTIOd

“STIDIITATABTT °H UT uoTpeseueTaa TTey JSutanp
(enssTy yseay Fuw 00l /Bu) juezuoo ursjoad enssTy 2UY UT SUOTIBISLTE SATIELTIUBNY *| 9Tqe]



30

anTes Jd

‘g 'g F
. wmooo.o L0

Czl'ZF  InL°LF C9L'0F Z80°0F  LOL'HF  CL6°OF C68°LF  2L0°¢F - - + ¢£80°z+

GLG'LL GJE'9 8809 9¢h'6  290°9L  LwZZL w28/ ¢l  lLlhl - - 2266 quiT]
L100°0 500070

290°2F  ¢GCT  en LT gnt0F  96°LF  U8L'2F  10°¢F 6w LF JGCF g9t LF  80°LF

LLL*OL €610°GL  L09°6 /808 SLE6°LL L2066 9L G88°6L GLlL "8l €L 22 8OW6 Ll €/¢6°¢2 ST osnY
L10°0 ,

0°2F  18C'2F 1G9 \F  19'2F  we¢F  CotwF  gntgF 96 zF  120°eF 999°0F GBL"HF
OH6°8L  9n9HL  HRB°ZL  LOLhL ¥66°GL  26°LZ  G8'zz WeLTlL L6lLTZT ¢6lGaTLL LlB'lc IOATT
sAep
UT uoT:
09 Of o oz oL L G ¢ z L N —eoUe T 4

JOo spotaed

‘STPTITATABLF 'O UT uoTgeandue quir-3sod
(enssTa ysaar Ju 00L /fw) 23UL3U0D uTeqoad enssTy 92Uyl UT SUOCTIBRISDITR SATRe}TRUEBND °2 9TgBL



257

~
e

mg tissue

my protein/100

-y
N

31

-
b

[CUN——, T 1 1 4
B e e oH.Amp
N1 23 § 7 10 5 2% 20 50

Graphic representation of the comparative levels of

liver protein post-limb amputation and post~caudal

autotomy in H. flaviviridis
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of protein in the regenerate and limb stump

post-limb amputation and post-caudal autotomy.
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the 25th day of tail regeneration. This was followed by
second phase of increase during the 25th and 40th days
followed by gradual decrease towards the normal. In
contrast, the amputated 1limb stump protein content showed
an initial increase on the first three days with a slight
fall during 3rd to 7th days, which again increased to the
maximal level on the 10th day. Since then there was a steep
fall till a sub-normal level was attained on the 25th day
from which the level rose upto the pre-amputation level

by the 60th day (Tables 1 and 2; Figures 1 and 2).
DISCUSSION

Protein synthesis constitutes one of the mostibasic
features of cellular metabolism, Wound healing and regenera-
tion both have the common features like syntheslis of new
structural elements for the wound closure or for regeneration
respectively, Earlier works from this laboratory cited above
have shown the involvement of nucleic acids and protein
during regeneration and also mere wound healing post-caudal
amputation in a non-regenerating lizard (Shah et al., 1980).
The study of Shah et al. (1980) on systemic alterations in
nucleic acids and protein contents post-caudal amputation

in Calotes versicolar, a lizard with no regenerative

potential, had reported a dissimilar pattern from that.



occurring in Mabuya, a lizard with tail regenerative
potential, The present study is, however, a comparative

account of changes occurring in the same lizard,

H. flaviviridis. Systemic protein responses recorded in
the present study during tail regeneration appears to be

distant from those reported for Mabuva carinata (Rema-

chandran et al., 1980). The positive protein balances
recorded in Mabuya as opposed to the herein noted negative
nitrogen balance in Hemidactylus tend to underscore the
differential metabolic adaptation characteristic of these
two lizards. In the absence of protein depletion (Rama-
chandran et al., 1980), significant depletion of muscle
glycogen coupled with increased transaminase activity were
suggested to be the prime source of amino acids for meeting
the requirements of regeneration in Mabuya (Shah et al.,
1982; Ramachandran et al., 1982). In contradistinction,
with no contribution from muscle glycogen (Chapter 1),

the significant loss of systemic proteins (Fig. 1)
definitely indicate the participation of systemic sources
of proteins in Hemidactylus for the local requirements at
the site of regeneration. Pertinently, Steele (1975) has
reported that increased amino acid utilization in gluco-
neogenesis leads to increased glycogen deposition and
overall negative nitrogen balance, Again, Ballard (1980)

has reported that increased responsiveness to insulin can
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also modulate hepatic protein éynthesis or degradation.
Insulin dependancy of Hemidactylus may be relevant in

this respect, Moreover, glucocorticoid has been shown to
inhibit protein synthesis and incCrease protein degradation
in liver and muscle (Chertow et al., 1973; Kim and Kim,
1975; Wool and Weishelbanin, 1960; Golgerg, 1969, 1975;

Young, 1970; Tomas et al., 1979).

Looking at the responses obtained post-limb amputation
in Hemidactylus, it becomes obvious that the changes in
hepatic and muscle protein contents are strikingly
identical and parallel to those observed during post-tail
autotomy, thus signifying a similar éystemic response to
loss of any body extremity, may it be limb or tail in

H. flaviviridis. Local changes indicate, however, a more

optional protein metabolism in case of post-caudal autotomy
depicting maintainence of normal to slightly above normal
levels of protein all throughout regeneration, and hyper-
sensitive less coordinated alterations post-limb amputation
marked by pronounced increase in protein content during the
first 10 days and sharp depletion to a sub-normal %evel
from the 10th to 25th days. Apparently, as in the case of
carpbohydrate metabolism (Chapter 1), proteiﬁ metabolism
also depicts similarity in response between poét~caudal

autotomy and post-limb amputation systemically, while



locally, once again,amputation of an extremity which
does not possess the ability to regenerate, fails to
regulate the proteia turnover to adaptive optimum levels,
Thus, inability of the local site to adapt and adjust to
protein turnover to a pattern characteristic of regenera-
tion (as in tail) may probably be implicated in the cause
effect relationship responsible for the lack of regenera-

tive ability in some extremities (limbs) of the lizard body.



