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ACETYLCHOLINESTERASE HETEROGENEITY
IN THE BRAIN OF THE FROG RANVA
CYANOPHLICTIS

A CETYLCHOLINESTERASE (E.C. 3.1.1.7) has been fcund
in the innervated tissues of all the vertebrates and

invertebrates that have been  studicd’. The
Signifcance of this enzyme has been dentonstrated
by the prolonged duration of ACh effects seen a'ter
administtation  of esterase inhibitors®. Baldwin
and MHochachka® have studied the isoenzymes of
ACHE in the brain of rainbew trout, as a {uncticn
of temperature acclimation. However nc infermation
regarding the isozyme pattern of acetylcholinesterase
in the brain of frog is available, Since frog is the
common experimental animal in biclogical research
and in view of the importance of AChE in neuronal
activity, it was felt desirable to initiate the present
study. An attempt has been made here to reselve
the different isozymal forms of the enzyme in the
cortical region of the brain cof freg.

Specimens of R. cpanophlictis of medium size
(22-27 g) were maintaired ip the laboratory aquaria
at 234 2°C. The aninels were fed on the leg muscle
of frog once in three days. They were Killed by
decapitation and the brain was dissected and removed
at 0° C. The cortex of the brain was iscloted ip
amphibjan Ringe1* at 0°C and immediately used
for analysis.

The isozymic pattern of acetylcholinesterase was
studied by polvaciylamide gel elecirophoresis {(disc

electrophoresis) developed by Davis and Ornstein®S,

The gel was formed from two organic monomers,
acrylamide and bisacrylamide, the latter being the
cross-linking agent. The catalyst used to injtiate
polymerization cross-linking reaction was tetramethyl-
ethylenediamine (TEMED).

The matrix was prepared in small glass tubes with
three gel layers. The lower gel (consisting of
acrylamide. bisacrylamide. potassiom  fericyanide
riboflavin, TEMED and tris) was overlaid with 2 mm,
of distilled water and allowed 1o polyme.ize for 40
minutes under a fluorescent lamp after which the water
jayer was removed and gently washed with upper gel
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which consisted of tris, phosphoric acid, acrylamide,
bisacrylamide and riboflavin. The upper gel was
then laid similarly with 2 mm of distilled water 71d
aliowed 10 polymerize for 40 minutes after which the
water layer was gently removed.

A 10% homogenate of the cortical matte, of the
brain of frog was prepared in phosphate bufle; pH 7,
and 0-1 ml of it was thoroughly mixed with 0-1 m!
of upper gel solution and laid as the third gel layer
and allowed to polymerize for 40 minutes. The tubes
were rua at 6 milliamps pet tube (DC powe. supply
mode] CM 07/02 Sr. No. 111, Toshniwal) for an hour
in tris-glycine buffer at pH ¢-5.

After the electrophoretic run, the tubes were remeved
and the gel was gently isolated from the glass tube.
It was divided into two ve.tical halves, One half
was further cut into 2-5 mm bits and processed for
Quartitative estimation of AChE activity by the coleri-
metric method of Hesuin?. The activity of AChE
was expressed as micromoles of Ach hydrolysed per
mg protein per minute. The other half of the gel

was similarly processed for proteins by miciobiuret
method®,
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FiGg. 1. Profile of ecetylcholinesterase (AChE) in
the cerebrum of frog., ¢ £7 axis represents section
numbers of gel bits processed for the activity level
of AChE. Peaks (starting from section WNo. 1) are
designated as A;, A, Az Ay & A,

It is clear iom Fig. 1 and Teble I that by poly-
acrylamide gel electrophoresis, cortical acetylchoelin-

TABLE I

Brain acetylcholinestrase heterogeneiry in frog, Rana cyanophlictis

Isozymal forms

Body wt, Brain wt. —
(8) (mg) A A, As A, A,
26-4+3-1 80114 *110427 197 429 202 56 152420 55115
o5 change 58 8 97- 5 1090 15-2 27-2

* Activity expressed as micromoles of Ach hydrclysed/mg prﬂtein/minﬂte. Each value represenis mesn 4 SD

of 2 observations.

For each obszrvation brain (cortical matter) from 3 arimals was pooled.
%6 change is calculated with reference to the activity level of peal A, which is considered 100,
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esterase could be resolved into 5 isozymal forms
designated as A;, A, Az, Ay and A;.  All the five
isozymes exhibited ancdal migration (so distinguished
because of the disc electrophoresis run in Tris-Giycine-
buffer at pH 9-5 in which the flow ¢f current was
unidirectional, from cathede to ancode). It 1s &lso
clear (Fig. 1) that the second and the third 1sozymal
forms (A, and A;) exhibited comparatively higher
activity, Of these, the {orm, designated A,, exhitited
che highest activity, Of the two compa. atively fast
moving forms, As; exhib'ted the Jeast activity and the
activity level of slowest moving isozyme (A;) was
approximately double that of A;. Thus from the
isozymic pattern of AChE in the cortical matier of
the frog, R. cyanophlictis, it appecers that in  pgeperal
the animal depends more on the slow moving anodal
forms for its metabolic activity under nermal physio-
logical conditions, compated to the fast moving ones;
since the activity of the frcmer is highe..

we are thankful to Dr. A, R, Kasturi
oftering facilities to carry out this study.

Department of Zoology, U. P. NaLInNT,
Bingalore University, NAYEEMUNNISA,
Rangalore 560 001, March <4, 1676,
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THE EFFECT OF « PAPER FACTOR ” ON THE
FECUNDITY AND HATCHABILITY IN
DYSDERCUS CINGULATUS (MERTEROPTERA:;
PYRRIIOCORIDAE)

THE *'Paper Factor” (PF), an inhibitor of embryo-
nic development, was carlier reported to be effective
only on Pyrrhocorts apterus!, Following the repoit
of its morphogenctic effect on Dysdercus hoenigii=,
the asuthors studied its ovicidal effect on D. cingu-
lutus. The bugs were regularly reared in our labo-
yatory at 28 = 1°C, 704 5% RH and 12 hour
photoperiod.  They were fed on soaked catton
seeds.  The ‘P17 was extracted from pawr u-ing
petroleum ether as solvent and afler cvaporation,
the residue was tedissolved i acctone. The femule
bugs were topically treated with Igl (30 ug) of
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'PE’. Each pair was kept in a separate petridish,
150 pairs were used in this study. The eggs laid
by each female and their hatchability were recorded.
Acetone treated controls and normal untreated
insects had mo differences. Normal bugs laid
70 eggs on an average in each batch and almost
all hatched. The experimental insects were treated
with ‘P¥ at different stages of mmaginal life, 1In
group A, 32 freshly ecdysed females were treated.
Of them 18 failed to mate and did not oviposit.
Among those that mated and oviposited, the
hatchability was 49% and 63% in the first two
batches respectively. In group B, the ‘PF was
applied to the females on third day after adult
ecdysis; in group C, one day prior to first ovi-
position ; and in group D, it was applied for three
days continuously after first oviposition. The ovi-

position and percentage of hatchability is shown in
Table 1.

TABLE I
No. of eggs/percentage of Fatchability
A B C D
I Batch 65/49  61/52  63/25  62/19
1T Batch 67/63  52/77  51/69 51/6

— P —

- Figures indicated are averages of minimum 20
insects except in A.

Irrespective of when the 'PF was applied during
the gonadal cycle, there has been a reduction in
the number of eggs laid and in the number
of larvae hatched. However, the mature €£gs
(C) appear to be more sensitive for the treat-
ment and inhibition was found less in second batch
except in group D, where the low rate in the second
batch of eggs may be due to the large amount of
active substance applicd to the insect.  Slama,
et al.8 stated that in Pyrrhiocoris apterus, the treat-
ment of normal females just after adult ecdysis
with large doses of juvenoids had neo profound
influence on the course of its reproductive cycle
and that they deposited perfect egas, But in the
present investigation, it has been obuerved that when
freshly ecdysed ‘females of Dysdercns cingulutuy
were treated with 'PY, some of the bugs dd not
even mate or oviposit and in those which mated
and  oviposited  thete has beem o considerable
inhibition,

When the treated bugs were dissected prior to
ovipu.tion, some ovarioles had only one developed
e, came had two, while in several others the
ovitties were Inoa degenerated condidon. Tn few
cases when they were dissected  after oviposition,
s of  the CLos WO found uttuched to  the



