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Abstract

In many species of crabs, multiple autotomy of the legs induces leg regeneration
and molting. The effects of cutting the opﬁc tracts on the growth of regenerated limb
buds and on molting were examined in a brackish water crab, Sesarmops intermedium.

In animals in which the optic tracts were cut previous to inducing multiple auto-
tomy - of the ‘legs, the growth ceased in the regenerating limb ‘buds when they had
grown to an R value of 9-13, and the cutting completely 1nh1b1ted moltmg In animals
in which ‘molting was trxggered by leg removal, cutting the optic tracts at various
stages of regeneration produced various results. Cutting at R=10—15 in the stage “of

* ‘regeneration caused interruption of the growth in:the regenerating buds and complete
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inhibition of molting. Cutting at R = 15 or 20 interrupted both growth and molting
in some cases, but in other cases neither growth nor molting was interrupted. Cutting
the optic tracts at R = 25 did not cause interruption of growth or molting in any case.
These results indicate that the multiple removal of legs does not induce molting in
crabs with previously cut optic tracts, and that cutting the optic tracts before a critical
point in regeneration inhibits both the growth of regenerated limb buds and molting,
but after this critical point, cutting the optic tracts does not affect either the growth
of regenerated limb buds or molting.
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Y v Fig. 1 Effect of cutting the optic tracts pre-

S : ’ vious to inducing multiple autotomy
40+ : of the legs on the growth of regene-
rated limb buds and on molting. In
A the experimental animals the optic
tracts were cut on the seventh day
40 before multiple autotomy. Control and
experimental animals were caused to
A OOO autotomize five or ten legs on the day
. indicated by 0. Control animals caused
AO to autotomize ten legs (Q) ; Experi-
oo mental animals caused to autotomize
ten legs (@) ; Control animals.caused
to autotomize five legs (A) ; Experi-
&oo . mental animals caused to autotomize
i, A A five legs (A). The open arrow heads
ﬁ)i““ :.A ‘z“ At .A indicate the time of molting in each
10 o 04 o0 O ® o control animal.
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Fig. 2 Effect of cuttlng the optic tracts at

- Fig. 3

R=10-15 in the stage of regemeratlon
on the growth of regenerated"’hmb
buds and on molting. Ammiﬁls were
caused to autptomize ten 1eg$ on the
day indicated by 0. The tlme of cut-
ting or sham’ ‘operation (see Table 1) is
indicated by an arrow. Sham 1olfetfal’ced
animals (O3 Experlmental ‘animals
(@). The open arrow heads; indicate
the time of molting in each sham
operated ammal

Effect of cutting the ‘optic tracts: at
R=15-17 in the stage of regeneration
‘on thé growth of regenerated limb
buds and on molting. Animals  were
caused to autotomize five legs on the
day indicated by 0. An arrow indicates

. ‘the time of cutting or sham-eperation

(see Table 1. Sham operated animals
(O) ; Expefimental ‘animals. (@; ' A).
The.open arrow heads indicate the trme :
of molting in the sham operated ani-
mals. Cutting did not affect the growth

..of regenerated limb. buds in one ex-

perimental animal (A), atid the ahirnal

: molted on the time indicated by a solid

arrow head )
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W y w Fig. 4 Effect of cutting the optic tracts at
) oo A - o R=20-23 in the stage of regeneratlon
404 . O‘ . et on the growth of regenerated limb
buds and on molting: Animals were cau-
i oo‘ sed to autotomize five legs on the day
P "o A ’o‘ - .~ /indicated by: 0: An arrow indicates. the
o © o time of cutting or sham operation (see
30 4 o 4 ’ “Table 1). Sham operated-animals (O) ;
' - Experimental animals (@, A). The
‘ ‘2 open or solid arrow heads indicate the
g T (’A e o o o time of molting in the sham operated
O £~ TN Y s . or experimental animals, respectively.
<>r' 20 - Qo0 In three experimental animals (A),
- ° cutting did not affect either the growth
&o " of regenerated limb buds or molting.
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Fig. 5 Effect of cutting the optic tracts at

R=25-27 in the stage of regeneration
on the growth of regenerated limb
buds and on molting. A typical instan-
ce is shown. The animal was primarily
caused to autotomize two legs on the
day indicated by 0, and secondly caused
to autotomize four legs on the day in-
dicated by the first arrow. The optic
tracts were cut when the primary
regenerated limb buds grew to an R
value of 25-27 and secondary regenrated
limb buds grew to R=20-22. The time
of cutting is indicated by the second
arrow. A solid arrow head indicates
the time of molting. Primary regene-
rated limb buds (@) ; Secondary rege-
nerated limb buds (O). Cutting did
not interrupt the growth in either
primary or secondary regenerated limb
buds.
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y; w Fig. 6 Effect of cutting the optic tracts at

40+
[ ]
J o o
W .
30 °
g§C%e0
w1
P
-t
< 204 e
= °
i . &.
ofge
jetsuitistioe
10 b
[ J
18
OJI. T T T T T
0 30 60 9 120 150

TIME (days)

R=25-27 in the stage of regeneration
on the growth of regenerated limb
buds and on molting. R values of
primary regenerated limb buds in six
experimental animals are indicated by
solid circles. Cutting did not affect
either the growth of regenerated limb
buds or molting in all animals. See
Figure 5 for other explanation.
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