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Tabelle IT. Gesamtaktivitit der a-Naphthylacetat-Esterase im Serum

Specialia

ExPERIENTIA 30/8

Species Anzahl Minimal Maximal IE/ml Serum
(Mittelwert und Standardabweichung)
Rana lessonae 8 194 421 284 + 77
Rana vidibunda 8 153 484 241 4+ 107
Rana esculenta 8 666 1033 882 4 121
Rana avvalis 8 7548 13651 9802 4 2387
Rana temporaria 6 3164 4554 3815 4- 557

und Rana temporaria sehr kraftig ausgebiidet, ein Ergeb-
nis, dass sich gut mit den ermittelten Gesamtaktivitdten
dieses Enzyms korrelieren ldsst. Offenbar sind die Iso-
enzyme des Typs B hauptverantwortlich fiir die vergleichs-
weise hohen Gesamtaktivitdten in den Seren dieser beiden
Arten. Solche grossen Unterschiede deuten auf stirkere
physiologische Differenzierungen innerhalb der Gattung
Rana hin. Dagegen zeigen beispielsweise Bufo bufo,
Bufo calawita und Bufo viridis bzw. Bombina bombina und
Bowmbina variegaia verhiltnismissig grosse Ahnlichkeiten
in den entsprechenden Enzymvergleichen 26.

Nach Untersuchungen von BEcKMAN und Nirson??
kann eine Bastardierung auch in den Isoenzymmustern
nachgewiesen werden, wenn sich die Elternformen in der
Mobilitdt einzelner Banden unterscheiden. Diese treten
dann bei den Hybriden kombiniert auf. Auch die grossere
Bandenzahl von Rana esculenta 1asst sich, unter Beriick-
sichtigung seines vermutlichen Hybridcharakters, im
Sinne einer Bastardierung deuten, obwohl eine exakte
Zuordnung der homologen Isoenzyme nicht in allen
Fallen moglich ist. Besonders deutlich kommt jedoch
diese Hybridisation in der Kombinierung der B-Esterasen
bei Rana esculenta zum Ausdruck, dessen hdohere Banden-
zahl sich auch in grosseren Gesamtaktivitdtswerten
widerspiegelt. Allerdings diirften hier fiir die einzelnen
Isoenzymaktivitdten noch nicht iiberschaubare Kontroll-
mechanismen ebenfalls eine Rolle spielen. Der Befund
zeigt jedoch klar, dass bei Nichtbeachtung der verschiede-
nen Wasserfroschformen in physiologischen und bioche-
mischen Versuchen eine auf heterogenes Tiermaterial zu-
riickzufiihrende Streuung der Ergebnisse auftreten kann.

Die Isoenzyme der Lactatdehydrogenase des Serums
erweisen sich als ungeeignet zur Unterscheidung der
‘Wasserfroschformen. Die drei auch von REicHEL, LORENZ,
Dornx und FIEDLER® dargestellten Banden unterliegen

sehr grossen individuellen Variationen, die keine Ver-
wandtschaftsaussagen zulassen. Wahrend GRAINGER und
Kunz? und GOoLDBERG und WunTcH?® in Organen von
Rana tempovaria bzw. Rana pipiens nur 2 und 3 LDH-
Isoenzyme nachweisen konnten, gelang dagegen bei
anderen Amphibien die Darstellung von 5-12 Isoenzy-
men 39-32. So sind moéglicherweise bei entsprechenden Ver-
gleichen der Organ-LDH der drei Wasserfroschformen
bessere Ergebnisse zu erzielen.

Summary. The activities and isoenzymes of the «-
naphthylacetate esterase were investigated in the sera of
water frogs, Rana esculenta, Rana vidibunda, Rana lesso-
nae, and brown frogs, Rana arvalis and Rana temporaria.
Furthermore the isoenzymes of the serum lactate dehydro-
genase were demonstrated. Very great differences were
observed between brown and water frogs. The results of
the o-naphthylacetate esterase provide new evidence for
the hybrid character of Rana esculenta.
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Interaction Between Dehydroepiandrosterone, Cyclic Adenosine-3’,5'-monophosphate and
Glucose-6-phosphate-dehydrogenase in Normal and Diseased Subjects

It seems to be well established that in the human
organism dehydroepiandrosterone (DHEA, 3f-hydroxy-
5-androsten-17-one) may participate in the regulation of
glucose-6-phosphate dehydrogenase (G-6-PDH)™-3, the
endogenous lipophile sulfoconjugate presumably being
represented by a steroid ester of diglyceride sulfuric or
‘sulfatidic’ acid4-®. Whereas free DHEA and DHEA
sulfatide may stimulate cyclic adenosine-3’,5’-mono-
phosphate (c-AMP) phosphodiesterase activity?, G-6-P
apparently serves as a competitive inhibitor of .this
enzyme?® In order to find out which effect prevails under
physiological conditions, plasma levels of total DHEA,
concentrations of c-AMP in plasma and erythrocytes, and
the activity of red blood cell G-6-PDH were determined in

normal subjects and patients with metabolic disorders,
assumed to be associated with a C,4-steroid imbalance.
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Total DHEA, ¢c-AMP, and G-6-PDH activity in blood of normal and diseased subjects
Subjects Sex n DHEA c-AMP G-6-PDH
©g/100 ml P pMol/ml P pMol/10®* E mU/10° E
Normal & 10 117.2 + 46.1 27.5 + 12.7 11.7 4 3.9 112.4 4+ 18.2
Q 10 65.4 + 31.2 16.8 + 5.0 6.6+ 1.4 119.8 -+ 20.6
Hyperlipemic 3 11 74.2 4 27.5 774 1.2 1.24-04 162.5 + 26.8
Q 4 47.4 4 20.2 724 31 1.2 - 04 168.8 4- 31.4
Psoriatic g 6 30.8 + 14.3 834 1.7 1.14+0.3 1704 L 25.6
? 4 25.7+ 9.8 744+ 1.9 1.0 + 0.3 156.8 + 30.4
Psychotic 3 6 48.0 4 23.2 94 4+ 3.2 23412 152.7 + 19.3
Q 4 364 -+ 21.6 834+ 29 21410 167.2 -} 34.1
Menopausal Q 21 29.6 4+ 19.3 101 4+ 24 26410 147.4 £ 26.2

P, plasma; E, erythrocytes.

Material and methods. The above parameters were
estimated in 10 normal male and 10 female adult controls,
as well as 4-21 patients of either sex, suffering from acute
psoriasis vulgaris, hyperlipoproteinaemia, acute psychosis,
or menopausal syndrome. Total DHEA was measured by
densitometry of its 2, 4-dinitrophenylhydrazone?, c-AMP
in plasma and erythrocytes by protein binding?, and
red blood cell G-6-PDH activity by the method of LoHR
and WALLERY,

Results and discussion. As shown in the Table, and well
documented in literature-3.12, the plasma levels of total
DHEA in patients with the aforementioned diseases were
found to be significantly decreased. Conversely, the
activity of G-6-PDH in erythrocytes of hyperlipemic,
psoriatic, psychotic, or menopausal patients greatly
exceeded that observed in red blood cells of normal con-
trols. Such findings are in perfect agreement with experi-
mental data gathered during the last few yearsi-2, and
demonstrate an inverse relationship between the enzyme
activity and the concentration of plasma DHEA. When
the levels of c-AMP in plasma or erythrocytes of diseased
persons were compared to those of the normal controls, a
definite lack of this nucleotide could be ascertained in the
former groups. In female patients with menopausal
syndrome, for instance, the peripheral concentration of
c-AMP turned out to be 309, lower than in premenopausal
controls. Rather low concentrations of ¢c-AMP in plasma
of psoriatics are quite comparable with the known lack of
this nucleotide in epithelial cells of such patients!?. In
view of the fact that psoriasis, hyperlipoproteinaemia, and
the menopausal syndrome proved to be associated with a
DHEA deficiency, reduced concentrations of this steroid
may be, at least in part, responsible for decreased levels
of ¢c-AMP. Therefore, the direct stimulatory effect of
DHEA or DHEA sulfatide upon ¢-AMP phosphodieste-
rase seems to be inferior to the indirect inhibitory influence
on this enzyme via control of G-6-P. Since the isolated
fraction of erythrocytes also contained leucocytes as well
as thrombocytes, the foregoing considerations obviously
apply only to the corpuscular fraction of blood constitu-
ents 4. Furthermore, it remains to be seen whether DHEA
or DHEA sulfatide may affect the adenyl cyclase as the
second regulatory principle for maintenance of certain
c-AMP levels.

Despite a similar correlation between DHEA, G-6-
PDH, and ¢c-AMP in such different metabolic diseases as
hyperlipoproteinaemia, psoriasis, psychosis, or meno-
pausal syndrome, distinct variations were observed in the

metabolism of DHEA. Whereas in psoriatic subjects
androstenediol (5-androstene-38, 178-diol) predominated
as metabolite of DHEA, a substantial rise of androsterone
(3a-hydroxy-5a-androstan-17-one) and etiocholanolone
(3e-hydroxy-5p-androstan-17-one) could be demonstrated
in plasma or urine of allegedly untreated psychotic
patients. It is left for further investigation to evaluate all
physiological consequences of a disturbed DHEA-G-6-
PDH-c-AMP system.

Zusammenfassung. Die Bestimmung von Gesamt-DHEA
im Plasma, G-6-PDH in Erythrocyten und c-AMP in
Plasma und «Erythrocytens bei Hyperlipoproteinidmie,
Psoriasis vulgaris, akuter Psychose und Menopausen-
syndrom ergab gegentiber den entsprechenden Kontrollen
deutlich niedrigere Plasmaspiegel des C,,-Steroids, eine
erhéhte G-6-PDH-Aktivitdt in Erythrocyten und ver-
minderte Konzentrationen an c-AMP in Plasma oder
«Erythrocyten», was auf Zusammenhdnge der unter-
suchten Parameter hinweist.
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