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Inactivation of Deamino-oxytocin, Deamino-carbal-oxytocin, [D-Lys®]-, and [D-Arg?®]vasopressins

by Kidney Cell Particles

Vasopressin and oxytocin are rapidly degraded by
tissue homogenates and certain cell particles mostly on
proteolytic or -reductive pathways!-3. The following
mechanisms might be considered (see Figure 1): (1) split-
ting by non-specific aminopeptidases after reduction of
a S-S-bridge?; (2) splitting on the N-terminal peptide
bond by a specific aminopeptidase (found in human
pregnancy serum? or renal microsomes?); (3) splitting
of the C-terminal peptide bond by trypsin- (in case of
vasopressin) or chymotrypsin-like enzymes (in case of
oxytocin)® 7. Potentially, one might therefore expect a
prolonged effect in vivo on analogues: (1) which have no
disulphide bridge (protection against reduction); (2) which
lack an N-terminal amino group (protection against
aminopeptidases); (3) which have — in the case of vaso-
pressin — a stabilized peptide bond between arginine
(lysine) and glycineamide, e.g. by insertion of a p-amino
acid. Such analogues were synthetized during recent years
(see Figure 2) and we studied their resistance to degrada-
tion by kidney cell particle enzymes and the changes in
the half-life of their biological effects in vivo.

Experimental. In this study we used the following
peptides: Oxytocin (OT) and Lysine vasopressin (LVP),
products of SPOFA-Prague, Deamino-oxytocin (DOT)S,
and Deamino-carbal-oxytocin (DCOT)?® both synthetized
by J. RupiNngERr and K. Jo$1? and [D-Arg®]- and [D-Lys®]-
vasopressin (DAVP and DLVP, respectively), prepared
by M. Zaorar and J. Korcl®11,

The incubation mixture contained: the peptide in a
concentration of 6.6 uM (oxytocin and its analogues) or
1M (vasopressins and their analogues); cell fractions pre-
pared from swine kidney by the method of ScHNEIDER and
HoogEBoom*? (dialyzed against a 100-fold volume of
0.01M Na-phosphate at pH 7.0, 20h at 4°C), protein
concentration 1.7-7.0 mg/ml; phosphate buffer at pH 7.0,
final concentration 0.05 /. The amount of hormone before
and after 60min of incubation was determined by bioassay
of antidiuretic activity13.
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Table I. Inactivation of oxytocin analogues by kidney cell particles

Substance Hydrolytic rate constants

(sec™! X mg protein~! x 10%)

Homogenate? Microsomes® Cytoplasm®

N D N D N D
Oxytocin 2.5 9.6 41.6  16.0 18.7  20.8
Deaminoxytocin 1.1 441 1.0 = 16.0 18.7 1.4
Deamino-carbal- 1.0 1.9 2.7 320 0.0 0.0
oxytocin

= First order constant of inactivation per mg/ml proteins. » N, non-
dialysed fraction; D, dialysed fraction.
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Results and discussion. The results obtained with the
group of oxytocin analogues are given in Table I and can
be summarized as follows: (1) The kidney homogenate
inactivated all three peptides (rate differences were not
great between groups) and the inactivation capacity was
somewhat increased after dialysis. (2) DCOT was not
split by cytoplasm, inactivation of DOT decreased mark-
edly after dialysis of the cytoplasmatic fraction. Since
both analogues differ only in the type of bridge which
can undergo reduction in DOT but not in DCOT, we
may assume the existence of an inactivation via reduc-
tion of the S-S-bond. In this cell fraction oxytocin is
inactivated apparently by enzymatic systems other than
DOT as can be concluded with regard to the effect of
dialysis on the inactivation of both peptides. (3) The
inactivation of oxytocin by microsomal fraction is de-
creased after the dialysis in contrast to the inactivation
of DOT and DCOT.

The results obtained with the vasopressin group are
shown in Table IT. Both, the homogenate and micro-
somes and the cytoplasm split DAVP and DLVP at the
same rate as their corresponding L-forms. There were also
insignificant differences between dialysed and nondialysed
preparations.

As shown by pharmacokinetic evaluation, elimination
of analogues in the target organ does not markedly differ
from that of the maternal hormone; using the antidiuretic
test® we found an index of persistence 415 for all of these
substances equal approximately to unity when doses
producing a 10- to 35-min anuria were assayed. None of
the above analogues of oxytocin had a protracted utero-
tonic activity.

These results suggest the following: (1) A two-stage
mechanism of inactivation (reduction and aminopeptidase
splitting) can be localized in the cytoplasm of kidney
cells. (2) In the microsomal fraction there is apparently a
combined action of undefined endo- and aminopeptidasecs
(the dialysis removes a low molecular weight cofactor of
one system, as well as a dialyzable inhibitor of the other
one). (3) A decisive action of trypsin-like enzymes in inacti-
vation of vasopressin can probably be excluded. The phys-
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iological significance of these conclusions is uncertain, since
it is not known whether neurohypophysial hormones
penetrate through the cell membrane into the cytoplasm
or into the endoplasmatic reticulum.

Table II. Inactivation of vasopressin analogues by kidney cell
particles

Substance Hydrolytic rate constanta
(sec™! X mg protein~1 X 1073)
Homogenate  Microsomes Cytoplasm
N D N D N D
[L-Lys®]-Vasopressin 3.4 11.0 25.0 254 9.7 16.5
[D-Lys®]-Vasopressin 104 9.4 199 9.9 19.6 21.7
[L-Arg8]-Vasopressin 10.4 11.1 28.2 254 19.6 12.5
[D-Arg®]-Vasopressin 7.7 11.5 45.1 40.7 20.3 15.0

= Explanation see Table I.

Zusammenfassung. Die Inaktivierung von Carba-, De-
amino- und 8-pb-substituierten Analogen der neurohypo-
physduren Hormone durch Schweinenierenhomogenate
verlduft mit der gleichen Geschwindigkeit wie die des
Oxytocins und Vasopressins.
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Behaviour of Glycogen and Related Enzymes in the Sertoli Cell Syndrome

The presence and the behaviour of glycogen and of
1-4 amylophosphorylase (1-4 AP) in human testis under
normal and pathological conditions has already been
described in an earlier report® 2. There is evidence that
intratubular glycogen represents an important source of
energy for spermatogenesis®-? whereas the presence of
this substance in the cytoplasm of some peritubular cells
(muscle cells, Ross %) seems to demonstrate that glycogen
is also involved in tubular motility 1%

Among the pathological conditions of the human testis,
the ‘germinal aplasia’ or ‘Sertoli cell Syndrome’!? seems
to be characterized from a histochemical point of view,
by the scarcity or absence of intratubular glycogen and
1-4 AP, and by the large amounts of both substances in
the peritubular zone!. The present paper reports the
results of further investigations on histochemical be-
haviour of glycogen and the 1-4 AP in this particular
condition.

Material and methods. Bioptic specimens were obtained
from testes of 14 subjects who were found to be affected

by complete absence of seminiferous epithelium (Sertoli
cell syndrome). Eight of them gave no history of exogenous
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