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min and f-lactoglobulin by means of anti-milk serum
indicated that these three substances were serologically
unrelated. However, analysis of «-lactalbumin and g-
lactoglobulin with their homologous sera showed more
than one precipitate with each protein. By means of
absorption experiments the position of the f-lacto-
globulin and a-lactalbumin precipitation lines in the total
milk-anti-milk spectrum could be established as desig-
nated in Figure 1a. In the same way the extended line
formed by a-casein could be identified in the total
spectrum.

These and further investigations of the immunological
characteristics of bovine milk proteins in native and
modified forms will be published in detail elsewhere.

L. A. Hanson and B. JorANSSON

Departments of Bacteriology and Medical Biochemistry,
University of Gothenburg (Sweden), May 6, 1959.

Zusammenfassung

Immunoelektrophoretisch liessen sich aus Kuhmilch
mit Hilfe einiger Kaninchen-Anti-Milchseren mindestens
12 Immunprizipitate nachweisen. Von diesen waren 6
Prizipitate serologisch mit Blutserumproteinen verwandt
(u. a. Albumin und p-Globulin). Ferner wurden Priparate
von a-Kasein, f-Laktoglobulin und «-Laktalbumin ana-
lysiert.

Catalase Activity in the Regenerating Tail Tip
of Xenopus Larvae and the Effect of 3-Amino-
1,2,4-triazole?

In previous papers®® we were able to show that tail
tissue of Xenopus larvae contains a catalase with much
the same kinetic properties as catalase from mammalian
organs? It is distributed along the tail axis in a steep
gradient, the specific activity being highest in the tip and
lowest in the base of the tail?, Catalase is well known for
its marked depression in the livers and kidneys of tumor-
bearing rats, whereas it shows normal levels of activity
in regenerating rat liver?, On the other hand we have
found recently that the activity of the intracellular pro-
teases (cathepsins) is strongly increased above the normal
level in the regenerating tail tip of Xenopus larvae; it is
further increased in regenerates partly inhibited by a
morphostatic aminoketone and a quinoxaline derivatives.
In view of this, it was of interest to follow the behaviour
of catalase activity during the process of regeneration in
Xenopus larvae. This would extend our knowledge of the
enzyme pattern in the regenerating tail tissue and serve
as a basis for further tests of the biochemical effects pro-
duced by morphostatic substances on our model tissue.

1 This work was supported by a grant of the Eidgendssische Kom-
mission zuy Firderung der wissenschaftlichen Forschung aus Arbeifs-
beschaffungsmitieln des Bundes, I would like to express my gratitude
to Prof. F. E. LEnMANN for his constant interest and his valuable
advice. I am also indebted to Mrs. J, Weser and to Miss M. Pigrex
far technical assistance.

2 H. P. vox Hann, Helv, chim. Acta 42, 49 {1959).

2 H. P. von Haun, Exper. 14, 67 (1958).

4 J. P. GREENSTEIN, Biochemistry of Cancer (Academic Press Inc.,
Publ,, New York 1954), p. 519.

5 H. P. vox Hanrn and I', E, Leamann, Helv, physiol. Acta 16,
107 (1958).
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In the first test we determined the effect of 3-amino-
1,2,4-triazole (AT), known as a potent catalase inhibitor
in vivo in the rat®, on our system.
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Fig. 1.-- Specific catalase activity during the regeneration of the
v Oth—
7th mm and o 7 th-0th mim of the tails of the unamputated controls.
The vertical lines indicate the standard error of the determinations.

Methods. We used the micro-adaptation of the per-
borate test of FriNsTEIN? which we recently described?.
Xenopus larvae, 25 days old and 26-30 mm in overall
length, were kept in distilled water at 18°C in a thermo-
stat. In the first group of animals, 7 mm of the tail tip
were amputated at the beginning of the experiment
{day 0). A second group of non-amputated animals served
as a control and was kept under identical conditions. The
larvae were not fed throughout the period of the experi-
ment. On the 5th, §th 12th and 19th days after amputa-
tion, tissue pieces were collected from at least 10 larvae
each, as follows: {a) from the amputated animals, the
regenerates and the adjoining 2 mm stump slices; (b}
from the non-amputated animals 7 mm slices from the
tail tip as controls to the regenerates and 7t-9th mm slices
as controls to the stump slices. Catalase activity and
total nitrogen (by the ultramicro-Kjeldahl technique of
BoeLL and SHEN®) were determined in homogenates of
these 4 tissue pieces.

In the experiment with AT, the amputated larvae were
kept in a 1:4000 solution of AT. One group of non-
amputated larvae in AT and another in water served as
controls. The regencrates and the 2 mm stump sclices
were collected from the amputated animals, and the
7th_gth mm slices were collected from the tails of the
treated and the untreated controls. The results for both
experiments arc expressed in microequivalents perborate
split per ug total nitrogen (for an incubation time of
5 minj.

Results. Specific catalase activity during normal regen-
eration is shown in Figure 1. In the tails of the non-
amputated controls catalase activity remained almost
unchanged throughout the experimental period, the tip

8 W.G. HEmM, D, Aprreman, and H, T, Pyrrowm, Science 722,
693 (1955); Amer. J. Physiol, 186, 19 (1956). — R. N. FEINSTEIN,
S. BERLINER, and F. O, Greew, Arch. Biochem. Biophys. 76, 32
(1958). — E, Marcoriasi and A. NovoGropsky, Biochem. J. 68,
468 (1958).

7 R. N. FEINSTEIN, J. biol, Chem. 180, 1197 (1949).

& E. J. Boerr and 8. C. Suew, Lxp. Cell Res. 7, 147 (1954).
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of the tail to the 7" mm showing consistently about 109,
more activity than the adjoining 2 mm slice (7th—9th mm).
This confirms the gradient-like distribution shown pre-
viously3. The slight loss of activity in these two tissue
pieces from the 8 to the 19th day is not statistically
significant. The regenerates, on the other hand, show a
marked decrease in catalase activity to about 509, of the
level found in the corresponding region of the non-ampu-
tated tails {0—7 mm}. Ounly towards the end of the regene-
ration period does the activity seem to increase again, to
a very slight extent. That this decrease is specific for the
regenerating tissue is shown by the unchanged level of
activity in the adjoining 2 mm stump slices. This beha-
viour is in contrast to the results found in regenerating rat
liver, where catalase activity is not decreased?. It is also
in contrast to our own results with the cathepsins®, which
in the regenerates return to the normal level within 10
days after amputation, i.e. when the regenerates are fully
differentiated and further growth proceeds without gain
in nitrogen content®. In the case of catalase, the abnorm-
ally low level is maintained, and in this respect the re-
generates keep their specific characteristics even after
differentiation is completed.
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Fig. 2.—Specific catalase activity during regeneration in a 1:4000

solution of AT. e Regencrates, ¢ stump slices, o 7th-9th mm of

the tails' of the unamputated larvae treated with AT, o 7th-gth mm
of the tails of the untreated controls.

A concentration of 1:4000 of AT inhibited catalase in
the tail tissue of amputated and non-amputated larvae
(Fig. 2). Both in the regenerates and in the stump slices
of the amputated larvae as well as in the 7th—-9th mm slices
of the treated, non-amputated controls the activity was
depressed to about the same level, namely 20-409, of the
untreated controls. In the regenerates, catalase activity
was decreased to a much smaller extent than in the stump
and control slices. Here the level falls only to about 60 to
70% of the untreated regenerates {sec Fig. 1). It seems
as if at the AT concentration used, a definite minimum
level of catalase activity is maintained in the treated
tissues.

The regeneration of tail tissue was partly inhibited by
AT during the first days after amputation. On the 5t day,
AT-treated regenerates measured only 0,55 mm (average
of 50) while untreated regenerates measured 1,00 mm

% E. M. DEucHAR, R. WEBER, and F. E. LEnmany, Helv. physiol.
Acta 15, 212 (1957).
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(average of 10). But by the 12t day treated regenerates
averaged 3,99 mm to 3,78 mm for the untreated, and at
the end of the experiment (20th day) the values were 5,20
and 4,45 mm respectively. Thus it seems that those cells
in the young blastema which survived the first effects of
the treatment retained their full vitality, since the tissue
as a whole did not lose any of its regenerative power.

One is led to the conclusion that the blocking of catalase
in the regenerate does not in itself affect any vital meta-
bolic pathway, and that the inhibition observed may pos-
sibly be due to a contaminating substance with a specific
effect on the early phases of regeneration. The presence
of such biologically active ‘aminotriazole contaminant’
has been discussed by FEINSTEIN ¢f al.1?, It should be pos-
sible to separate the catalase-blocking and the regenera-
tion-inhibiting components of AT-preparations and thus
identify the active agents. Such work is at present in pro-
gress and will be reported on later.

H. P. von Hann

Zoologisches Institut der Universitdt Bern, June 17,1959,

Zusammenfassung

In der regenerierenden Schwanzspitze der Xenopus-
larve bleibt die Katalase-Aktivitit (bezogen auf Total-
stickstoff) bis znm Ende der Regenerationsperiode auf
etwa 509, des normalen Niveaus, wihrend sie im ap-
schliessenden Schwanzstumpf unverandert ist. 3-Amino-
1,2,4-triazol erniedrigt die Katalase-Aktivitit in den
Regeneraten, den Stiimpfen und dem Kontrollgewebe
nicht-amputierter Larven auf etwa 20-409%, des normalen
Niveaus. Es bewirkt eine kurzfristige Regenerations-
hemmung in den ersten Tagen nach Amputation, die im
weiteren Verlauf wieder vollstindig ausgeglichen wird.

10 R. N. FeinstriN, S. Berringr, and F, O, Greew, Arch, Bio-
chem. Biophys. 76, 32 (1958).

Die Komplement-hemmende Wirkung
einiger Antiproteasen

Zum Wirkungsmechanismus des Komplements bei im-
munologischer Himolyse gehért eine primire Aktivierung
von C’y durch den Antigen-Antikérper-Komplex (eventuell
auch eine unspezifische Aktivierung durch die proteoly-
tischen Enzyme Plasmin und Trypsin) zu «aktivem C';»,
welches die Eigenschaften einer Protease mit Esterase-
Aktivitidt aufweisen soll13, Die Hemmung dieser ersten
Stufe und damit des ganzen Komplements kénnte fiir
Allergie und Immunohdmatologie von grosser Bedeutung
sein®4, CusumAN ef 4l.%% beobachteten die hemmende
Wirkung von Substanzen wie p-Toluolsulionyl-l-arginin-
methylester, einigen Polypeptiden, Aminosiuren und
Diisopropylfluorophosphat; diese waren jedoch entweder
zu wenig aktiv oder wegen ihrer Toxizitdt therapeutisch
nicht verwendbar.

E. L. Becker, J. Immunol. 77, 462 {1956).

E. L. Beckeg, J. Iinmmunol. 77, 469 (1956).

E. L. BEckeg, J, All, 29, 8 (1958)

H. Frscuer, W, Frirscue und H, ArcEnrtown, Klin, Wschr, 36,
19
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F. Cusuman, E. L. Becker und G. Wirrz, J. Immunol. 79,
1957).
L. LEVINE, Biochim. biophys. Acta 18, 283 (1955).
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