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fluorophores in section A were effective as visualization
aides. The compounds in section B were not effective
agents, primarily because colonies could not be distin-
guished from the background due to high agar fluorescence
or lack of colony fluorescence.

Both ANS and 2-p-toluidino-6-naphthalenesulfonic acid
are practically non-fluorescent in aqueous solutions but in
association with proteins or in non-polar (hydrophobic)
environments, very large increases in the quantum yields
occur {(quantum efficiencies, non-polar/polar of 245 and
712, respectively™¥).

Acridine orange is another compound which works well in
our system. The reason for its efficacy seems to be the
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frequently observed ‘blue shift’® in its fluorescence emission
maximum from orange in an aqueous environment to
yellow in a more hydrophobic environment, i.e. in the
bacterial envelope. This compound is known to affect the
expression of plasmids'®, although we observed no effect on
cultural characteristics. Pyrenebutyrate is useful due to
another interesting phenomenon. The fluorescence of this
compound is strongly quenched by dissolved oxygen.
Vaughn and Weber!! found, however, that if pyrenebuty-
rate were conjugated or adsorbed to bovine serum albumin,
then fluorescence was unaffected by the presence of ox-
ygen. This may be the mechanism by which fluorescent
colonies occur on this agar.
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Effect of splenectomy on the humoral immune response in the lizard, Scincus scincus’

M.F. Hussein, N. Badir, R. El Ridi and S. El Deeb

Zoology Department, Faculty of Science, Cairo University, Cairo (Egypt), 29 August 1978

Summary. Adult splenectomy in the lizard, Scincus scincus, did not affect humoral immune response to rat erythrocytes
until 30 days post-immunization, but severely depressed subsequent antibody production.

It is well-known that adult splenectomy depresses but does
not abolish humoral immune response in amphibians®*,
birds*>® and mammals’*'2 In contrast, splenectomy com-
pletely abrogates antibody production in lizards, Calotes
versicolor’> >, No other study concerned with effect of
splenectomy on reptilian humoral reactivity is available.
Such shortage incited us to investigate the effect of splenec-
tomy on humoral response of the lizard, S.scincus. Immune
system of S.scincus in the different seasons has been
described !, and it was shown that lymphoid complex and
capacity for antibody production are fully developed in
summer and autumn. Splenectomy experiments were,
therefore, performed in autumn.

Materials and methods. Adult male and female S.scincus
(Scincidae, oviparous, hibernating!’) weighing 20-40 g,
were collected from the desert margin. Lizards were kept in
large terraria, with 30 ¢cm deep sand in a sunny animal
room where the temperature in autumn ranged from 20 to
27°C. Live insects and water were given ad libitum.

A group of 70 lizards were anaesthetized with ether and
trunk region sterilized with ethyl alcohol. A small incision
was made to the left of the midline opposite to the stomach,
which was turned aside and the spleen excised by cauteriz-
ing the splenic blood vessels. After complete removal of
spleen, the wound area was sprayed with Diacilin powder
(Misr Co. Pharm. Ind., Cairo) and then the incision was
closed with autoclips (Clay Adams, Parsippany, New
Jersey, USA). Sham splenectomy was performed on a
group of 70 lizards, by following all surgical procedures
depicted above, except removal of spleen. Completion of
the operation was ascertained by autopsy at the end of the
vestigation.

| week after surgery, surviving 50 splenectomized, 50 sham-
operated, as well as 50 intact lizards, received each a single
i.p. injection of 0.3 ml of 20% rat erythrocytes suspension,
3-5 lizards from each group were sacrificed at a 15-day
interval, over a period of 2 months and serum haemaggluti-
nins assayed as described previously'®. Significant differ-
ences between mean peak titers of the various groups were
determined by the F-test (T Programmable 58, Texas
Instruments, USA).

Results. Splenectomy experiments were performed in au-
tumn 1976 and repeated in autumn 1977. Identical results
were obtained and therefore pooled (figure). At 15, as well
as, at 30 days post-immunization, splenectomized Scincus
produced antibody levels close to those produced by sham-
operated and intact lizards. There was no significant differ-
ence in antibody titers between the 3 groups. Serum anti-
body titers of intact and sham-splenectomized lizards rose
rapidly, peak activity occurred at day 45, with a mean titer
(logy ranging from 12.1 to 13.8. As for the splenectomized
lizards, serum antibody level began to wane and was
significantly lower than antibody levels of intact and sham-
operated Scincus, p < 0.002. On day 60, antibody titers of
intact, sham-operated and those of splenectomized animals
were still significantly different, p < 0.005.

Discussion. The present study indicates that in the lizard,
S.scincus, adult splenectomy did not affect antibody pro-
duction against rat red blood cells up till 30 days post-
immunization. Serum haemagglutinin titer did not peak,
however, and remained at a significantly lower level than
in intact or sham-splenectomized lizards. Similar results
were recorded in amphibians, birds and mammals, since
adult splenectomy only depresses titer of circulating anti-
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bodies>'2, Qur findings are, however, contradictory with

those obtained in the lizard, C. versicolor, where adult
splenectomy entirely abolishes humoral response to sheep
erythrocytes'®!%; a thorough evaluation of results therefore
appears warranted.

It is well-known that effect of splenectomy varies, depend-
ing on antigen type, dose and route of administration,
experimental animal and on presence or absence of a
number of peripheral lymphoid centers other than
spleen?**1213 In our study, ambient temperature, antigen
type, dose as well as route of injection were not unlike
corresponding experimental conditions in earlier investiga-
tions on lizards'>!>'8 but a different species of lizard was
examined. C. versicolor is a species characterized by the fact
that a large proportion of intact and sham-operated ani-
mals produce no circulating antibodies to i.p. injected
sheep erythrocytes, and in responding lizards, titer is rather
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low!>1318 Moreover, Calotes entirely lacks gut-associated
lymphoid tissue except for a cloacal aggregate!>!%. Splenec-
tomy removes the major source of antibody-producing
cells, thus leading to complete abolition of humoral re-
sponse.

We have shown that splenectomy has rather marginal
effects on reptilian humoral response by using the lizard,
S. scincus, which displays consistent and powerful response
to heterologous erythrocytes (figure). Besides, S.scincus is
endowed with an extensively developed array of gut-
associated lymphoid aggregates. Removal of spleen leaves
alternative sites of organized lymphoid tissue, and thus
would not drastically impair immunological ability. None-
theless, splenectomy in Scincus, severely depressed titer of
circulatirig antibodies; this finding suggests that spleen has
a crucial role in immune defense in lizards as in higher
vertebrates’®,
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Summary. The repellent responses of worker termites to ants are determined by the exocrine gland secretions of the latter.
Specialized termite predators produce non-repellent aliphatic alcohols as the major components of their mandibular
glands, whereas unspecialized con-generics usually produce repellent ketones and aldehydes.

Our researches on ant predators of termites in West Africa
have shown that chemical stimuli play an important role at
several stages of the predator-prey interaction®> A success-
ful predator must avoid early detection by its prey. Some
ants have pheromones used in alarm and recruitment of
nest-mates to which the termites themselves are insensitive.
We believe this to be analogous to crypsis dependent upon
visual concealment.

Decamorium uelense, a myrmicine ant, which was studied in
the Southern Guinea savanna at Mokwa, Nigeria, is a
specialized predator of small termites which forage within
their food of roots, grass stems and wood?“, Single workers
(scouts) search for foraging termites. A successful scout
returns to the colony and recruits a group of 10-30 workers
who proceed to the termite foraging area. They then dig
into the foraging galleries of the termites and immobilize



