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Die stabilisierende Wirkung von 5 mg Rinderalbumin/
Ansatz kann durch 2 mg Rinder-y-Globulin ebenfalls er-
zielt werden. Bei Zusatz grésserer Mengen p-Globulin (bis
5 mg) wird bei gleichbleibender O,-Aufnahme die Phos-
phataufnahme wieder geringer und demgemiiss sinken die
P/O-Quotienten (Abb.). Humanalbumin hat einen we-
sentlich geringeren Effekt als Rinderalbumin: 1-2 mg
haben keine Wirkung, 3-5 mg steigern zwar die Phosphat-
aufnahme, aber nicht in dem Masse wie Rinderalbumin.
Die Untersuchungsergebnisse beweisen damit eine {iber-
legene Schutzwirkung des arteigenen Albumins. Unter
Beriicksichtigung der pro Warburg-Ansatz eingesetzten
Mitochondrienmenge (als Mitochondrien-N) ist im Quer-
schnitt aller Versuche ein optimaler Effekt bei Zugabe
von Rinderalbumin im Verhiltnis 3 mg/mg Mitochon-
drien-N zu beobachten.

Nach heutigen Erkenntnissen beruht die Albuminwir-
kung aui der Bindung des Chromoproteids «Mitochromns,
das von alterierten Mitochondrien freigesetzt wird und die
oxydative Phosphorylierung hemmt® Die molekulare
Konfiguration des Albumins soll bei der Bindung des
Mitochrom eine geringere Rolle spielen als spezifische End-
gruppen in den Peptidketten, da partiell denaturiertes
Albumin seine positive Wirkung auf die Phosphorylierung
behilt. Da die Artspezifitit ebenfalls in den Haupt-
valenzen der Peptidketten verankert ist?, kommt dadurch
moglicherweise auch die bessere Wirkung arteigenen
Albumins zustande.

G. LAUDAEN

Hauptiabor des Stddtischen Kvankenhauses Beylin-Wil-
mevsdorf, 4. Mdrz 71960,

Summary

Addition of 3 mg bovine serum albumin/mg mitochon-
drial-N enhances and stabilizes the phosphorylation capa-
city of isolated beef liver mitochondria. Albumin reduces
the fluctation of the resulting P/O-rates and brings about
a better reproducibility of the entire method. The same
effect is produced by addition of bovine y-globulin in half
the concentration of albumin, while the effect of hetero-
logous proteins (e. g. human albumin) is inferior.

Secretory Cycle and Disappearance of the Pro-
thoracic Glands in Tenebrio molitor L.
(Coleoptera: Tenebrionidae)

Cyclic changes have been observed in the prothoracic
glands of several larval instars of Tenebrio molitor. In each
instar, the gland is much attenuated shortly after moult-
ing, the web of cells stretching between the tracheae is
inconspicuous and the layer of cells normally spread over
the dorsal tracheal trunk is observed with difficulty®. The
cells have hyaline cytoplasm with very few and small
vacuoles and a few minute granules at the periphery, but
without secretion droplets. The nuclei are compact and
filled with numerous small chromatin granules.

In the two-week old instar, the gland is considerably
developed. The layer of gland cells over the dorsal tracheal
trunk is prominent and uniform. The cytoplasm is uni-
formly granular and minute secretion droplets can be ob-
served in fresh preparations. The nuclei become larger and
block-like, elongated, and sometimes lobulated, and chro-
midial substance is concentrated beneath the nuclear
membrane.
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In the four-week old instar, 3 or 4 days before the next
moult, all the parts of the gland show maximum develop-
ment and it extends somewhat onto the ventral tracheal
trunk also. The cytoplasm has numerous fine granules and
sometimes fibrils arranged along the axis of the gland, as
reported by ArRvy and Gase? in the Ephemeroptera. Se-
cretion droplets are now observed in fresh preparations.

Two days or less before the next moult, the gland is
again much reduced, and the sheath over the dorsal
tracheal trunk is difficult to discern. The cytoplasm is
almost free from granules and secretion droplets, and
empty vacuoles are seen. The nucleus is also smaller, thin
and elongated and darkly staining.

In the last instar also, similar changes occur. The gland
shows maximum development about the time when the
larva stops feeding, and about 24 h later, it shows great
reduction. The band-like gland assumes the shape of a
strand and the elongated nuclei are arranged length-wise
in it, but the cells over the dorsal tracheal trunk can still
be seen. In the 16 h old pupa, the gland has already lost
its discrete nature and the web between the tracheal
trunks is disintegrating. Soon after, the gland is represent-
ed only by a few cells attached to the dorsal tracheal
trunk; and by the time the first traces of eye pigmenta-
tion appear, the gland has lost its identity completely.

Thus in each instar of Tenebrio, the prothoracic glands
undergo maximal development about two days before
moulting, when it discharges its secretion to become re-
duced again. Hence, the critical period occurs about two
days before the next moult. In dnisolarsus, NUNEZ?® de-
scribed the critical period to occur about 20 h before
moulting. In Dysdercus, WELLS* found that the volume
of nuclear increase at the peak period of the development
of the gland is about 5 times its original volume. Such
marked increase in nuclear volume does not occur in
beetles. In Rhodnius® and Dysdercus, degeneration of the
gland starts about two days after the completion of meta-
morphosis, but in Platysamia Wirriams® found that the
degeneration commences soon after eye pigmentation has
started. Both in Tenebrio and Anisotarsus, the gland dis-
appears long before metamorphosis is completed, and in
Tenebrio, it is already disintegrating when eye pigmenta-
tion appears, showing that the completion of meta-
morphosis does not need secretory activity of the pro-
thoracic gland throughout the process. WIGGLESWORTH?
suggested that the disappearance of the gland is due to
some change (metamorphosis) of the gland itself during
the preceding moult, and to some humoral stimulus acting
during the last moult. In Tenebrio, occurrence of initial
changes in the last larval instar, which are similar to those
occurring in the earlier ones, indicates that the first factor
is not a very important one, while the influences working
during the last moult are strong and decisive.

The author is grateful to Prof. O, W, Ricaarps for encourage-
ment and help.

U. S. SRIVASTAVA

Department of Zoology, University of Allahabad (India),
March 3, 1960,
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Zusammenfassung

Bei Tenebrio-Larven werden cyclische Verdnderungen
der Prothoraxdriisen beschrieben. Sie bestehen in Ver-
grosserung der Driise, verbunden mit Bildung von Kérn-
chen, Fibrillen und Sekrettrépfchen im Cytoplasma. Etwa
zwei Tage vor der Hautung wird das Sekret ausgestossen
und die Driise wieder verkleinert. Im letzten Larven-
stadium liegt diese kritische Phase 24 h nach Aufhéren
des Fressens. Die Driise degeneriert in der Puppe bei
Beginn der Augenpigmentierung.

Activation of Pancreatic Trypsinogen
by Liver and Kidney Mitochondria

Following upon observations made in our Institute (in
publications for the 2nd Italian Congress of Histochem-
istry, at Florence, 19539} on the inhibition of succinoxi-
dasic activity of liver mitochondria by pancreatic granules
and mitochondria, I decided to investigate whether such
inhibition might be related to a tryptic action of the iso-
lated pancreatic structures on liver mitochondria. For the
first time, I was able to demonstrate that, like pancreatic
granules, so also pancreatic mitochondria can develope
tryptic activity when activated by enterokinase?.

Afterwards ScHEPOWALNIKOW? demonstrated the ex-
istence of enterckinase, several discussions occurred be-
tween the various authors about its identity and action.
Paviov, Baviiss®, Zunz, VErRNoN, HAMBURGER, Srtas-
saNo, and others concluded that there is more than one
proteolytic enzyme of pancreatic production. VERNON
stated that, to activate trypsinogen into trypsin, entero-
kinase was not indispensable, as the simple addition of
trypsin to trypsinogen was enough to catalyse the reac-
tion. Finally KuniTz4-% observed that it was possible to
obtain activation of trypsinogen by a kinase of Penicil-
lium. NortHROP and Kunitz? concluded that reaction
trypsinogen-trypsin can be catalysed by the same trypsin,
by kinase of Penicillium, and by enterokinase. Considering
that such a reaction could perhaps be catalysed by iso-
lated structures of liver, and or of other organs, I consid-
ered the action of liver and other organs mitochondria on
pancreatic trypsinogen.

Material and Method. For my research I used eight
guinea pigs having an average weight of about 300 g each.
Immediately after having killed each animal by behead-
ing, I collected its pancreas and the other organs to be
examinated; after having homogenized each organ in
sucrose solution 0.25 M, I made fractionated centrifuga-
tion in cold room for 10 min at 2000 g on a first time, and
then for 15 min at 10000 g; by this method I obtained
isolated mitochondria of the various organs (liver, kidney,
muscle, heart, lung, spleen, suprarenals) by 1g of fresh
organ.

In the meantime I homogenized pancreas, and by the
method described by NoveLLi® I isolated in sucrose solu-
tion 0.88 M granules and mitochondria of pancreas that
were suspended for a second time together in distilled
water. While mitochondria isolated by 1 g of fresh organ
were put into 2 ml of distilled water, a suspension of
pancreas was prepared separately and total N, was titred
by micro-Kjeldahl method. 1 ml of pancreas titred sus-
pension was put with 1 ml of isolated mitochondria in
test-tubes containing denaturated hemoglobin, and were
incubated for 10 min at 25°C according to the method of
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Milliequivalents
of tyrosin Tryptic
%104 per 1 mg of | Action
pancreatic Ny
Liver mitochondria+ pancreas { 550.38 4- 103 | Present
Kidney mitochondria + 284.80 4+ 44 Present
pancreas — Absent
Muscle mitochondria+
pancreas — Absent
Heart mitochondria+ pancreas — Absent
Suprarenals mitochondria +
pancreas — Absent
Spleen mitochondria+
pancreas — Absent
Lung mitochondria + pancreas

Anson?; in the meantime a control was prepared for each
test. Complete description of this method has been already
reported by myself in another work™.

Tryptic activity was titrated by Beckman spectro-
photometer on the basis of the tyrosin developed, and
milliequivalents of tyrosin x 10~% were calculated on the
basis of 1 mg of pancreatic N,.

Conclusions. The results of this research permit the con-
clusion that liver mitochondria contain an activator of
pancreatic trypsinogen that acts like the activators previ-
ously described, that is by producing the reaction trypsi-
nogen-trypsin. Kidney mitochondria were demonstrated
to have the same capacity to activate trypsinogen, al-
though at a lower rate.

As to what concerns the nature of the activator con-
tained by liver and kidney mitochondria, the hypothesis
that it could be the same enterokinase appears the most
probable, although it still needs specific research for con-
firmation.

A. ZINNARI

Istituto di Patologia genervale dell’ Universiida di Genova
(Italy), Febvuary 29, 1960.

Riassunto

Si dimostra la possibilitd di catalizzare la trasforma-
zione del tripsinogeno in tripsina mediante aggiunta di
mitocondri isolati dal fegato e dal rene; i mitocondri del
muscolo, polmone, cuore, surrene, milza non catalizzano
tale reazione. La significativitd dei risultati viene accer-
tata calcolando il «#» di Fisher.

1 A, Zinwari, G. Bioch,, 9, 3 (1960).

2 N. P. ScHErOWALNIKOW, Malys Jb. 29, 378 (1829).

8 'W. M. Bavwriss, The Nature of Enzymes (Longmans Green & Co.,
London 1925).

4 M. Kunirz, J. gen. Physiol. 21, 601 (1938).

5 M. Kunrrz, J. gen. Physiol, 22, 429 (1939).

8 M. Kunirz, Enzymologia 7, 1 {1939).

7 J. H. Norrturor, M. Kunrrz, and R. M. HeErriotr, Crysiallineg
Enzymes (Columbia Univ. Press, New York 1959).

8 A. Noverri, Atti I19Congr. Ital. Istochimica, Firenze (1959),

9 J. L. Axsox, J. gen. Physiol. 22, 79 (1938).



