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condition which may reduce the sexual receptivity of
females is to subject them to continuous light®. Such
females showed a slight discrimination against the spotless
males in the no-choice experiment (p < 0.05), though there
were no significant differences in the average time of
copulation. More significant reduction in the mating suc-
cess of the amputated males as compared with the intact
males was found with the female choice experiment
(p < 0.01). Again, the spotless males mated as quickly as
normal males did. The time course of the female choice
experiment is graphically presented in the figure.

These results indicate that the visual stimulus produced by
the male wing spots of D.suzukii interact with many other
stimuli to enhance the sexual receptivity of females, which
was generally shown in the courtship stimuli of Drosophild’.

Experientia 35 (1979), Bitkhauser Verlag, Basel (Schweiz)

The effect of deprivation of this particular stimulus could
be detected only when the female’s threshold of receptivity
was high. It may also be suggested that the male’s specific
character of the black spot has been evolved and main-
tained for their sexual selection.
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Gibberellins and the break of bud dormancy in virus-infected stem cuttings of Euphorbia pulcherrima
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Summary. Break in bud dormancy in virus-infected stem cuttings of Euphorbia pulcherrima occurs because of the higher
quantity of gibberellins present in them than in healthy cuttings in the dormant period of the plant.

During our studies of rooting stem cuttings of virus-
infected E.pulcherrima, we found that the buds on these
cuttings (when planted in sand in earthen pots and periodi-
cally irrigated with water) grew into leafy shoots during
winter while the buds on identically treated healthy cuttings
either remained dormant or grew into cyathial. The virus
thus breaks the dormancy of buds in infected stem cuttings.
Induction and break in bud dormancy in plants is con-
trolled by an interaction of growth promotors, particularly
gibberellins, and the growth inhibitors abscisic acid and
phenols®*?, The role of growth inhibitors in breaking bud
dormancy in virus-infected E. pulcherrima has already been
reported”, while the role of gibberellins is reported here.

The conclusion that gibberellins break the dormancy of
many woody plants is based on the estimation of endoge-
nous gibberellins at different periods of the year>% Such
estimations show that the quantity of gibberellins in plants
decreases during their dormant period?>*’. Estimation of
endogenous gibberellins was done twice a year to see if

gibberellins play some part in breaking bud dormany in
E. pulcherrima.

Material and method. Gibberellins were extracted from the
150 g of bark of stem cuttings bg' the method of West and
Phinney® and MacMillan et al.'’. The residue so obtained
was dissolved in 10 ml distilled water which was then
employed for the dwarf pea seedling bioassay according to
the method of Radley!' and Radley and Dear'2. The
increase in shoot length of 20 pea seedlings was measured
from the cotyledonary node to the uppermost node after
seven days of treatment. The gibberellin activity is ex-
pressed in percentage increase in shoot length of pea
seedlings over the control (untreated pea seedlings) and is
given in the table.

Results and discussion. All the water-treated diseased cut-
tings showed bud sprouting while buds on water-treated
healthy cuttings either remained dormant or rarely grew
into cyathia.

Dwarf pea seedling bioassay for the estimation of gibberellin-like activity in the purified extracts of healthy and diseased stem tissues of

E. pulcherrima

Month Treatment - Percentage Percentage increase Percentage increase (+)
average shoot in shoot length as or decrease (—) in shoot
length (in cm) compared to control length of pea seedlings
of the pea seedlings (water) on application of diseased
after 7 days extract with respect to

healthy extract
Control (H,0) 5.42+0.1559* - -
May (growing period) H-gibberellin extract 11.36 + 0.3000* 109.59 -
D-gibberellin extract 8.84+0.1163* 63.09 2218 (—)
December (dormant  H-gibberellin
period) extract 5.72+0.2234* 5.53 -
D-gibberellin exiract 6.50+£0.1225* 19.92 13.63 (+)
Standards
0.01 ppm GA; 5.50+0.177* 1.47 -
0.1 ppm GA; 6.72+0.214* 23.98 -
1  ppm GA; 7.50+0.066* 38.37 -
10  ppm GA; 11.50+0.177* 112.17 -

H=The gibberellin extract of healthy stem tissue.

D= The gibberellin extract of diseased stem tissue. *=SE.
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Gibberellin activity was noted twice a year, once in the
growing season (May) and once in the dormant period
(December) of the plant (table). The gibberellin activity in
both healthy and diseased cuttings was high in May but
decresaed greatly in December (to 5.53% in healthy and to
19.92% in diseased cuttings in terms of percentage average
shoot length in cm). Thus while gibberellin activity in May
was 22.18% less in diseased cuttings than in the healthy
ones but in December the gibberellin activity was 13.63%
higher in diseased than in healthy cuttings.

It appears from above that the higher quantity of gibberel-
lins in diseased cuttings in December could be responsible
for the break in bud dormancy of virus-infected stem
cuttings of E. pulcherrima during the dormant season of the
plant. This becomes all the more significant when these
results are viewed in the context that, as already reported?,
the amounts of growth inhibitors (abscisic acid and
phenols) present in diseased stem cuttings during the dor-
mant period of the plant was less than in the healthy
cuttings. It may also be mentioned that the pattern of
changes of gibberellins in E.pulcherrima during the grow-
ing and dormant seasons was found to be the same as has
already been reported widely>%7; that is, the amount of
gibberellin decreases in plants with the onset of the dor-
mant season. The degree of decrease in diseased plants (as
shown above), however, is less so that the amount of
gibberellins left behind in diseased stem cuttings are
enough for the vegetative growth of the buds on them. The
smaller amount of inhibitors in diseased cuttings also
appears to be helpful in this connection.
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Virus-infected E.pulcherrima seems to be the first virus-
host combination in which studies of the break in bud
dormancy, and estimations of endogenous growth regula-
tors and growth inhibitors has been carried out. However,
the role of gibberellins in the stunting of plants infected by
mycoPlasma-like organisms has been reported in only one
study'®> while the physioclogical basis for this has been
theoretically discussed'?. The virus-host combination inves-
tigated by us may prove an ideal system in this connection.
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Summary. We found X-prolyl dipeptidyl-aminopeptidase activity in rat brain and examined the developmental changes at
various ages. The total enzyme activity per brain increased until 4 weeks of age, and then decreased during maturation.
Specific activity in young rat brain was higher than that in adult rat brain. The properties of the brain enzyme were

different from those of pituitary and other tissues.

Protein turnover is highly active in the brain, and most
proteins are in a dynamic state. Although changes of
proteolytic enzymes in developing rat brain were reported
by a few groups'~, the physiological role of the peptidases
is not known. In our laboratory the physiological roles of
X-prolyl dipeptidyl-aminopeptidase, which was discovered
in rat liver and kidney by Hopsu-Havu and Glenner®, have
been studied in various tissues for the last several years> ¥,
Recently we found that X-prolyl dipeptidyl-aminopepti-
dase purified from human submaxillary gland® hydrolyzed
N-terminal dipeptide Arg-Pro and subsequent dipeptide
Lys-Pro from substance P'. Interestingly, the N-terminal
tetrapeptide Arg-Pro-Lys-Pro-OH of substance P was
shown to have almost the same effect as substance P on the
neurite extension of neuroblastoma N-18 cells!!, and the N-
terminal dipeptide Arg-Pro of substance P, which are
cleaved by the enzyme, also had the same effect but neither
arginine nor proline alone had the effect (Narumi and
Maki, personal communication). We have also found X-
prolyl dipeptidyl-aminopeptidase activity in human cere-
brospinal fluid®, suggesting the presence of the enzyme in
the brain. The enzyme in the brain may release N-terminal
dipeptide Arg-Pro from some brain peptides such as sub-

stance P and bradykinin. In this paper we report the
presence, some properties and the changes during develop-
ment of rat brain, of X-prolyl dipeptidyl-aminopeptidase
activity.

Materials and methods. p-Nitroanilides (pNA) of Arg-Pro,
Lys-Pro, Gly-Pro, Ala-Ala, Gly-Ala, Ala-Gly and Gly-Leu,
and 7-(Gly-Pro)-4-methylcoumarinamide (Gly-Pro-MCA)
were synthesized at Protein Research Foundation (Minoh,
Osaka, Japan) as reported previously”'>!%. Sprague-Daw-
ley rats were raised in our laboratory. At each age, the rat
was killed by decapitation, and the brain was quickly
removed, frozen and stored at —80°C. The brain was
homogenized in 3 vol. of 0.25 M sucrose. Enzyme activity
of the brain homogenate at various ages was assayed with
Gly-Pro-MCA as reported previously!®, except using Tris-
maleate buffer, pH 7.0. The incubation mixture (total
vol. 100 ul) contained 20 mM Tris-maleate buffer, pH 7.0,
0.5 mM Gly-Pro-MCA tosylate and enzyme. The incuba-
tion was done at 37°C for 30 min and the reaction was
stopped by adding 1.0 ml of 1 M sodium acetate buffer
(pH 4.2). After céntrifugation, the fluorescence intensity of
7-amino-4-methylcoumarin liberated by the enzyme redc-
tion was measured at 460 nm with excitation at 380 nm. To



