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wo es inzwischen bei Isopoden gelang, ndheren Aui-
schluss zu gewinnen: Bei Armadillidium vulgare'®1s und
A. nasatum'%® sowie bei Tecticepsl? wurde Hetero-
gametie der 33 gefunden, bei Idotea balthical® und Poy-
cellio dilatatus'® dagegen Heterogametie der 99, dasselbe
zwar auch bei Jaera marina®®, als weitere Besonderheit
hier jedoch mit multiplem X. Ausserdem spricht fiir die
Annahme, dass Gonosomenmechanismen bei Isopoden
Neuentwicklungen darstellen, der Umstand, dass in
mehreren der ohnehin seltenen Fille in die Determination
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Fig. 2. 33-Prozente in Wiirfen der 92 aus dem Freiland von Arma-
dillidium vulgarve. (a) Aus den Populationen Liineburg and Lauen-
burg; (b) aus der Population Ligerdort.

Block to Pseudopregnancy in Mice Caused by
Exposure to Male Urine

An olfactory block to pregnancy in newly-mated mice,
caused by the proximity of males, especially males be-
longing to a different (alien) strain from the stud male,
has been described by Bruce!2. Neither pregnancy nor
pseudopregnancy (the expected result of an infertile
mating) ensues as a result of exposure to males, and the
female returns to oestrus as though mating has not oc-
curred. Recent work suggests that the pheromones re-
sponsible for causing the pregnancy block are excreted
in the urine of males®* and are associated with androgens
directly or indirectly through some androgen dependent
gland . However, no experiments directly concerned with
the effect of males on pseudopregnant females have been
reported previously, and the present report deals with the
effect of alien male urine on females made pseudopregnant
by mating with vasectomized males.

All females and the vasectomized males were albinos of
the Parkes strain. Females were separated from the stud
male when the vaginal plug was found (day 0) and housed
singly. 24 h later (day 1 of pseudopregnancy) the females
received one of the following treatments: (1) exposure to
fresh urine from 12 CBA males on days 1-3 post coitum,
in the arrangement described elsewhere?; (2) exposure to
the same situation as in the previous case, except that
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des Geschlechts durch die Gonosomen andere Faktoren
noch eingreifen: autosomale Geschlechtsrealisatoren bei
Idotea'® sowie bei A. nasatum®, Umwelteinfliisse, und
zwar die Tagesldnge, bei 4. vulgare®'. Und in die gleiche
Richtung weist schliesslich die Beschrinkung der Gono-
somenmechanismen auf bestimmte Populationen einer
Art. Hierin steht C. convexus nicht allein: Bei 4. vulgare
wurden ganz extreme Unterschiede zwischen Popula-
tionen in bezug auf die GB festgestellt1?, die sich schon
in den Wiirfen der 2@ aus dem Freiland zeigen (Figur 2).
Auch die Befunde bei Haplophthalmus danicus® sind viel-
leicht vergleichbar.

Summary. In two strains of C. comverus, an Isopod
which is known to be sex-determined by a polygenic sys-
tem, monofactorial sex determination has been found.
This is considered to be the result of an evolutionary step
from polygenic to gonosomal sex determination within
the species.
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urine from CBA males was prevented from reaching the
females (urine controls}; or (3) left undisturbed after
separation from the vasectomized males. Daily vaginal
smears were examined from all females up to day 7 post
coitum, and, as in the case of pregnancy block *4, a return
of vaginal cornification within this period was taken to
indicate a pseudopregnancy failure. The results are sum-
marized in the Table.

Effect of alien male urine on pseudopregnant females

Treatment Proportion and %, of Proportion and %, of
females with pseudo- females remaining
pregnancy block pseudopregnant

Urine of CBA males  48/54 (89%) 6/54 (11%)

Urine controls 10/54 (19%,) 44/54 (819,)

Undisturbed 210 (20%,) 8/10 (809%)
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It is evident that exposure to alien male urine causes
the failure of pseudopregnancy in 899, of females, which
is very close to the 9%, of pregnancy failure obtained in
newly-mated females by exposure to the proximity®2 or
the urined* of alien males. In the female mouse, even if
mating does not lead to pregnancy, it induces pseudo-
pregnancy, so that oestrus is held in abeyance for about
2 weeks. The failure of mating to break the 5-day rhythm
is rare. Hence it is obvious that the pheromones from
males cause the failure of luteotrophic activity and stimu-
late the gonadotrophic activity of the adenohypophysis,
resulting in oestrus and ovulation®-8. Incidentally this
also provides a further example of the accelerating in-
fluence of the male on oestrus which has been described
for several species of mammals, including the unmated
female mouse?®.

Zusammenfassung. Miuseweibchen, die durch Paarung
mit vasektomierten Mannchen scheintrachtig gemacht
worden waren, wurden dem Urin von Minnchen eines
anderen Stammes ausgesetzt. Dadurch wurde die Pseudo-

Mutual Replaceability of Amide and Ester
Groups in Biologically Active Peptides and
Depsipeptides

As is well known, the ester group not only models the
amide group in its spatial characteristics, but is quite
similar to it in electron density distribution. One could
therefore expect that analogues of naturally occurring
biologically active peptides and depsipeptides, wherein
the ester group is replaced by the amide group and vice
versa, would be very similar to the original compounds
in both steric structure, i.e. topologically, and the elec-
tronic nature of the functional centres. Such topochemi-
cally similar compounds should therefore possess quite
similar electronic and steric complementarity to the same
receptor and, as a result, the analogues should also mani-
fest high biological activity. These premises were the
starting point of our studies on the structure activity
relations of peptide and depsipeptide compounds.

The first object of these studies was the depsipeptide
antibiotic valinomycin (I, Table I). Analogues of this
antibiotic (II-IV) in which one of the hydroxy acid
residues was replaced by an amino acid of the same type
and configuration were found to possess a biological
activity, in a number of cases equal to or exceeding the
activity of the natural compound.

On the other hand, we replaced the amide groups by
ester groups in the biologically active peptides gluta-
thione, ophthalmic acid and bradykinin!-%. The resultant
depsipeptide analogues, namely Glyc3-glutathione, Glyc3-
ophthalmic acid, Glyc*-bradykinin, Glyc8-bradykinin and
Glyc®$-bradykinin, partly or wholly retain the activity
of their natural counterparts. In particular, with respect
to the glyoxalase system (glyoxalase I) Glyc3-glutathione
exhibits 759, of the activity of glutathione, while, with
respect to the formaldehyde/NAD-oxidoreduction sys-
tem, its activity equals that of glutathione. At the same
time ophthalmic acid in the glyoxalase system depresses
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graviditit unterbrochen. Diese Beobachtung gleicht der
Unterbrechung der Trichtigkeit frisch begatteter Weib-
chen durch den Urin fremdstimmiger Mannchen und
bestitigt auch die Beschleunigung des Eintritts des
Ostrus durch die Gegenwart der Ménnchen.
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the activity of glutathione by 609, and Glyc?-ophthalmic
acid by 35%,. Moreover, ophthalmic acid does not depress
the activity of glutathione in the formaldehyde/NAD-
oxidoreduction system, whereas its depsipeptide analogue
does so to the extent of 309%,. Data on the biological ac-
tivity of the depsipeptide analogues of bradykinin are
summarized in Table I1I.

Table 1

No. Compound=

<

(I) |—(D-Val-L-LaC-L-Val—D—HylV)3—| (Valinomycin)

(IT) |_D-Va1-L-A l(L-L-Val-l)-HyIV-(D-Val—L~LaC-L-Val-D-HyIV)Z—|
(I11) |_D-Val—1,~L3L(:—L-Val-1)-Votl—(1:.-Val-L-Lzm-L-Val-D-HyIv)2--|

<
(Ivy I_D—Val—L— me-L-Val-1)-Hy1v-(D-Val-L-Lac—L—Val-D-HyIv)z_l

» The synthesis of compounds (II-1V) will be described in another
paper.
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