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107> M atropine (244 + 12.8 beats/min) is not significantly
different (p> 0.5) than the average basal rate (no atropine)
of atria from sedentary animals (235 + 8.8 beats/min).

Discussion. Exercise bradycardia cannot be attributed to an
increase in vagal tone nor to a decrease in sympathetic tone
since the decreased rate is present in atria isolated from
exercised rats. The increased concentrations of acetylcho-
line in the heart reported by other workers>® however,
conceivably hold the rate of discharge of the pacemaker in
abeyance, thus maintaining the bradycardia.

Our finding that atropine has no chronotropic effect on
atria from sedentary animals is in agreement with the
report of Grodner et al'’. However, our finding of a
significant increase in rate of atria from exercised animals
in response to atropine has not been previously reported.
The increases in atrial rate in response to atropine shift the
atrial rate of exercised animals toward the basal atrial rates
of sedentary animals, with 107> M atropine causing a rate
in exercised atria which is not significantly different from
the basal rate of atria from sedentary rats. These results
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may indicate that the increased amount of acetylcholine in
atrial tissue reported by other workers plays an important
role in producing exercise bradycardia.
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Concentration by the renal sac of Molgula manhattensis of homarine, a nitrogenous compound
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F-75005 Paris, and Laboratoire de Zoologie, 46, rue d’Ulm, F-75005 Paris (France), 9 December 1977

Summary. An important compound in the renal sac fluid of Molgula manhattensis is homarine. This substance may have a

role in the osmotic adjustment of the molgulid renal sac.

The renal sac of ascidians contains large amounts of uric
acid and purine compounds!. It was considered for a lon
time as the storage-excretion structure of these animals*®,
The importance of this excretion was reconsidered after the
work of Goodbody”® who demonstrated that ascidians
liberate ammonia in water. Goodbody showed that ammo-
nia is the main product of nitrogenous excretion in asci-
dians as in other marine invertebrates. This excretion
coexists with storage excretion, as Sabbadin et al.® con-
firmed. Other roles than simple excretion were predicted by
Nolfi'®. Nolfi showed the purine origin of uric acid in
Molgula manhattensis, and su%gested that it had a reserve
function. A more recent work'' concerns a possible osmo-
regulatory participation of the renal sac and shows that the
ionic composition of renal sac fluid differs from that of
blood. Organic compounds could be basically involved in
osmotic adjustment. Determination of very large concen-
tration of homarine in the renal sac fluid confirms the basic
importance of this compartment. Homarine is a methyled
base (figure 1), which contains little nitrogen and its role in
nitrogenous excretion appears to be very weak in compari-
son with that of uric acid (figure 1). Homarine should,
however, play a part in intracellular osmotic equilibrium as
do other nitrogenous compounds'*'>,

Molgula manhattensis specimens were collected in the Bay
of Arcachon. Adult animals were collected at different
seasons (February, May, July). The renal sac is a closed
system which contains fluid and concretions. Renal sac
fluid and blood withdrawals can be made on the living
animals with the organs in situ. Supernatant fluid and
precipitate of both renal sac fluid and blood were analyzed
after centrifugation. Analyses were also made on isolated
renal concretions, renal envelope, intact renal sac and on
the whole animal. The renal concretions were ground in
cold 0.1 N perchloric acid. Homarine was identified by UV

spectrophotometry (max=272-273 nm) independent of the
pH) and TLC on cellulose plates (Schleicher and Schull,
114 LS 254). Comigration with a reference substance
(Homarine hydrochloride, Aldrich-Europe, No.16037-7)
was checked in several solvent systems (e.g. Propanol-
ammonium hydroxide 1%, 2:1 v/v). Uric acid was identi-
fied by UV spectrophotometry (4 max=286 nm at pH 1,
297 nm at pH 13), and determinated as previously de-
scribed by one of us*®.

The major compound in the renal sac fluid is homarine (R
0.53). We detect 3 other UV absorbing more polar sub-
stances, all differing from uric acid (R; 0.05). Homarine is
present in very large amounts and it was necessary to dilute
500 times renal sac fluid for recording its UV-spectrum
(figure 2). This substance is found at a level of 5.7 mg/ml of
renal sac fluid. This amount corresponds to 3 mg/g of renal
sac. Renal concretions show some traces of homarine and
its concentration in the blood is about 0.2 mg/ml. Uric acid
cannot be directly detected in the renal sac fluid by UV
spectrophotometry. Its presence is noted, in very low
amounts, after purification by TLC. We found on the
average 2 mg uric acid for each renal sac, which represents
40% of concretions wet weight. Its presence in the renal
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Fig. 1. Structural formula of homarine 1, and uric acid 2.
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epithelium is evident. Very small quantities were found in
the blood.

Our results confirm those of Goodbody® and Nolfi'® on the
amount of uric acid contained in renal concretions. Uric
acid is the most important compound of the concretions
and homarine is the essential UV absorbing substance of
the renal sac fluid. Our results agree with those of Gastei-
ger et al.’? when related to the wet weight of the whole
animals. The homarine quantities in the isolated renal sac
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Fig.2. UV absorption spectrum (/ in nm) of renal sac fluid: 7 in
primary extracts of the renal fluid (dil. 500); 2 after TLC and

elution of the R; 0.53 band.
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and in the whole animal are about equal: this substance is
thus specifically located to the renal sac in Molgula manhat-
tensis. Its absence from ascidians families which have no
renal vesicles'® supports this idea. The renal sac fluid of
molgulids is not excreted outside and homarine concentra-
tions may be the result of an accumulation. Its presence at a
level of 40 mosmole/l should be related to a role in the
osmotic adjustment of the renal sac medium to osmotic
pressures of blood and sea water!'.
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OMlfactory sensitivity in Aulacophora foveicollis Lucas (Coleoptera: Chrysomellidae) in relation to its host plant

A.K. Sinha

Department of Zoology, Bareilly College, Bareilly (U. P., India), 1 November 1977

Summary. Food-perception ability of Aulacophora foveicollis is adversely affected by bilateral antennectomy, but remains

unaffected by unilateral antennectomy.

Interesting informations on the chemosensory relationship
between Epilachna vigintioctopunctata Fabr. (Coleoptera:
Coccinellidae) and its gost plant Luffa aegyptiaca Mill
(Cucurbitaceae)! prompted us to undertake the study on
the same aspect with respect to another beetle pest, Aulaco-
phora foveicollis, and one of its cucurbitaceous hosts, Lage-
naria vulgaris. .

Methods and materials. This investigation was carried on
adult A. foveicollis of mixed age and sex. The technique and
the general lay out of the experiments, reported by Krishna
and Sinha!, were followed in the present study with altera-
tion in the duration of the experimental period. Instead of
1 h observation period!, it was restricted to 15 min, because
the maiden biting response of normal as well as the
antennectomized insects, occurring only during the first
15 min, was taken into account by Krishna and Sinha! to
explain the chemosensory relationship between E. vigintioc-
topunctata and L. aegyptiaca.

The parts of Lagenaria vulgaris preferred in this study, were
flowers and leaves - the best choices among all the parts of
the plant®. Experiments, with respect to each category of
beetles viz., normal, with left antenna amputed, with right
antenna amputed and with both antennae amputed, in-
volved 50 individuals, utilising one in each replicate.

Results and discussion. It is very obvious from the table that
extirpation of either of the antenna of Aulacophora foveicol-
lis hardly makes any difference in the biting response of
this beetle, while removal of both drastically minimises it.
These observations tally closely with the findings of Krish-
na and Sinha! on Epilachna vigintioctopunctata and thus
fully conform to the interpretations given by them, which
can be summarized in relation to A.foveicollis, as stated
below. The number of olfactory receptors located on single

Relative numerical strength of the different groups of Aulacophora
Joveicollis showing the only biting response on either flower or
leaf of Lagenaria vulgaris

Number of individuals
showing the biting
response during 15-min
observation period

Number of individuals
comprising each group

Group of
the insects

A 50 23
B 50 24
C 50 21
D 50 4

A, Insects with both antennae intact; B, insects with right antenna
removed; C, insects with left antenna removed; D, insects with
both antennae removed.



