102

On voit donc que ces résultats permettent d’envisager
Vorganisation des granules comme un procés en deux
étapes: la premiére comportant une synthése molé-
culaire de ribonucléoprotéines, la seconde la formation
des granules eux-mémes & partir de ce matériel. On sait
combien, par de nombreux aspects, les virus sont proches
des granules cytoplasmiques: il serait tentant de sup-
poser que le schéma de synthése des granules auquel
conduisent nos observations s’applique également & la
multiplication des virus (et des bactériophages); en effet
on sait que le pouvoir infectieux, lors des synthéses de
virus, apparait brusquement et augmente trés rapide-
ment aprés une période de latence o il reste extréme-
ment faible. Il est possible que cette période de latence
corresponde & ’étape de synthése moléculaire et que le
pouvoir infectieux n’apparaisse que lors de la seconde
étape: c’est-i-dire aprés organisation des particules &
partir de ce matériel transformable.

Des recherches en cours nous permettront, nous 'espé-
rons, de préciser de tels procés qui nous paraissent directe-
ment liés aux conditions d’autocatalyse des systémes
protéiques. Jacoues PaANIJEL

Institut de recherches sur le Cancer de 'Université de
Paris et du C.N.R.S., Service de Biochimie, Villejuif
(Seine), le 15 juin 1950.

Summary

It has been observed that during the spermiogenesis
of Ascaris megalocephale a rapid and considerable elimin-
ation of R.N.A. takes place. This process is due to the
dissociation of cytoplasmic granules into molecular ele-
ments (supernatant). Reciprocally, during the phago-
cytosis of R.N.A. eliminated by the parietal cells,
formation of granules from the supernatant has been
observed. The conditions of synthesis of cytoplasmic
granules and the relations with the elements of molecular
size (supernatant) are discussed.

Preparation of Rabbit Anti-Serum for Rat-Liver
Mitochondria. Its Action on Mitochondria
Succinoxidase

Many techniques have been described for the isolation
in a state of high purity of nuclei, mitochondria, and
microsomes from cells?,

1 G.Crossmon, Science 85, 250 (1937). -~ C. A. STONEBURG,
J. Biol. Chem. 129, 189 {1938). ~ R. VENDRELY et C. VENDRELY,
Exper. 4, 434 (1948). ~ A.L.Dounce, J. Biol Chem. 147, 695
(1943). — R.R.Bewnsitey and N. L. Hoerr, Anat. Rec. 60, 251
(1984). — A. Lazarow, Biol. Symp. Lancaster 16, 9 (1943). - E. S. G.
Barrox, Biol. Symp. Lancaster 10, 27 (1943). — A. CLAvDE, J. Exp.
Med. 80, 19 {1944). — W.C, ScuneipeRr, J. Biol. Chem, 165, 585
{1946). — W. C. Scuneiper, G. H. HoGEBOOM,. and G. E. PALLADE,

Bréves communications - Brevi comunicazioni

[ExperIENTIA VOL.VII/3)

In this paper the preparation of rabbit anti-rat liver
mitochondria serum and its action on mitochondria
succinoxidase are described.

Mitochondria were isolated from rat liver according to
HoceBooM ¢f al.l. After washing 4-5 times in 0-88 M
sucrose solution to remove traces of foreign proteins,
they were suspended in 3 ml of 0-15M NaCl and in-
jected intravenously into a normal rabbit. 8 inoculations
were made at 3 day intervals, using BESREDKA’s tech-
nique to avoid anaphylactic shock. Antibodies cannot
be demonstrated by agglutination, since spontaneous
agglutination of mitochondria occurs in the presence of
electrolytes. The immune serum produced a rapid heavy
agglutination, which is different from the microagglutin-
ation produced by salts, but it was found that an entirely
similar phenomenon occurs with normal sera of rabbits,
rats, and guinea pigs.

Lysis in presence of complement may be employed,
but great caution must be used, since after a few hours
spontaneous lysis occurs also without immune serum.
Lysis is specific only if it occurs within 1-2 hours. Micro-
scopic observation shows a rapid swelling of the mito-
chondria in presence of immune serum and complement,
which is followed by complete destruction. When lysis
occurs, a thick protein precipitate can be observed. But
the best method for antibody demonstration was comple-
ment fixation. The titrations were performed by using
serial dilutions of inactivated immune serum (1-0 ml),
0:05 ml of fresh guinea pig complement pooled from the
blood of 3 animals, and 0:5ml of a mitochondrial
suspension containing the mitochondria isolated from
1 g of rat liver or kidney in 10 ml of saline. The tubes
were incubated at 37-5°C for 1 hour, and sensitized
sheep cells were added as usual,

In presence of rat liver mitochondria, the titers were
up to 1:1280, in presence of rat kidney mitochondria
up to 1:50 in some instances, whereas no fixation was
observed when mitochondria from either liver or kidney
of mice, guinea pigs or rabbits were used.

The action of anti-mitochondria serum on the succin-
oxidase system contained in mitochondria from both
liver and kidney was tested in the Warburg apparatus,
with 0-2 M sodium succinate added (Table I).

‘Washed mitochondria isolated from 1 g liver or 0-5¢
kidney were evenly suspended in 9-5 ml phosphate
buffer (py 7-4) in Warburg vessels (3-0ml of mito-
chondrial suspension + 02 ml sodium succinate and
0-2ml 209% KOH in each vessel). Each determination
was made in triplicate. 0-1 ml of inactivated anti-rat

J. Biol. Chem. 172, 619 {1948}). — G. H. HoceBoom, A. CLAUDE, and
R. D. Horcuxkiss, J. Biol. Chem. 185, 615 (1946). — W, C. ScHNEI-
pERr, J. Biol. Chem. 176, 259 (1948). — E. P. Kennepy and A L
LEHNINGER, J. Biol. Chem. 172, 847 (1948). — G. H. HoGeEBoO¥,
J. Biol. Chem. 177, 847 (1949).

1 G. H. Hocesoowm, A. CLaupg, and R.D. Horcukiss, J. Biol
Chem. 165, 615 (1946),

Table I
Action of rabbit anti-serum for rat liver mitochondria on succinoxidase activity of purified mitochondria,
(Average values of the percentual acceleration of activity.)

Liver Kidney
No. of exps Source of - N
: ' mitochondria serum serum
serum complement serum complement

7 rat - 1031 + 2-35 +20-16 4- 7-09 +17-01 4-2-31 + 30:60 £ 648
2 mouse +20-13 4- 0-34 + 30:64 4 5-48 — —
1 guinea pig +16-16 + 2412 + 7-12 4 24-13
i rabbit +21-49 + 2279 +18-94 + 2575
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liver mitochondria serum or 0-05 ml of fresh guinea pig
complement were added respectively. Control values for
immune serum plus succinate and for complement plus
succinate were subtracted. The O,-uptake was followed
for 40 minutes and the results summarized in Tables I
and II.

Table IT i
Action of normal sera on succinoxidase activity of purified mito-
chondria (average values of the percentual acceleration of activity)

S ¢/ Source of S(?urce of . .
& 2 mitochon- Liver Kidney
Z © serum dria
5|guineapig jrat +16-84 4- 4-03 +24-55 4- 163
2 | guineapig | mouse +13:38 - 2-14 [ +14-40 L 3-0
2 |guineapig* rat +2693 4- 398 41568 L 189
1 |rabbit rat +20-40 +12-60
1|rat rat + 7:90 +12-20
1|rat rabbit + 934 +10-32
1|rat guineapig| 4 10-05 +12:40
1} horse rat +13:31 +12:10
1! man rat + 25:45 +22:40
1|dog rat +15-22 +13-60

# Inactivated serum.

Immune serum had only a weak inhibitory action on
succinoxidase activity of rat liver mitochondria: addition
of complement accelerated to some extent. The succinoxi-
dase activity of rat kidney mitochondria was alwaysaccel-
erated by immune serum with and without complement.
While the inhibiting action of immune serum on rat
liver mitochondria is probably due to a reduction of the
surface area following agglutination, the acceleration
produced by complement can be explained by the fact
that lysis releases the enzyme into solution and facilitates
the contact with the substrate.

Normal guinea pig serum has an accelerating action
on succinoxidase of mitochondria from both liver and
kidney of the rat. Thus the acceleration occurring in
presence of immune serum and of complement is prob-
ably unspecific.
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The accelerating effect of normal guinea pig serum
persists after heating at 56°C for 30 minutes: sera from
rabbit, man, mouse, and dog also accelerate the reaction.

The succinoxidase activity of mitochondria decreases
after incubation with normal serum for 1 hour at 37-5°.
It was supposed that the accelerating action of normal
sera was due to serum lipase which brings the enzyme
nearer to the substrate by splitting the peripheral lipid
surface of mitochondria. The decrease of activity ob-
served after incubation at 37-5°C for 1 hour, which
shows that rapid inactivation of the enzyme occurs in
presence of normal serum, is in support of this hypo-
thesis.

Experiments with the following inhibitors of serum
lipase were performed: benzaldehyde, o-, m-, and p-tri-
cresylphosphate (HorTiNGER, BLocH!) (Tables ITI, IV).

The inhibiting activity of these compounds on serum
lipase was tested in the Warburg apparatus with 0-03 M
tributyrin as substrate in the presence of 0-1 ml fresh
guinea pig serum. The hydrolysis of tributyrin was
inhibited as follows: 509 in the presence of 5 mg benz-
aldehyde; 969% in the presence of 1 mg o-tri-cresyl-
phosphate; 60 and 309, respectively with 10 mg of m-
and p-tri-cresylphosphate. The same inhibitors were
added to systems containing mitochondria, sodium
succinate and serum. The results are summarized in
Tables III and IV. It was found that these inhibitors
antagonize almost completely the accelerating effect of
normal sera on mitochondrial succinoxidase and can
also delay the inactivation of the enzyme incubated with
serum at 37-5°C for 1 hour,

The experiments suggest that accelerating effects of
normal sera are due to the activity of serum lipase.

I am indebted to Miss G. MisLAP, of the Hygiene Institute of the
University of Basle, for supplving o-, m-, and p-tri-cresylphosphate.

Mar1o UMBERTO DIANZANI

Department of General Pathology, University of
Siena, Italy, March 25, 1950.

1 A. HorriNger und H. BrocH, Helv. chim. acta 26, 142 (1943).

Table 111
Inhibition with lipase inhibitors of acceleration of succinoxidase activity of rat mitochondria determined by guinea pig normal serum
(average values of the percentual acceleration of activity)

Liver Kidney
No. of exps. Lipase inhibit: i i
P! p nhibitors Serum serum '-i—_hpase serum serum '+_ lipase
inhibitor inhibitor
4 Benzaldehyde +23-39 4- 2:67 +4-33 4 2:25 +29:48 4- 2-92 + 3-70 4 3:66
3 O-tri-cresylphosphate +21-95 4 1-84 0 + 28-54 4- 1-85 + 042 4 0-39
2 M-tri-cresylphosphate +23-44 4- 3-95 +5-82 4 0-29 +27-64 4+ 07 + 998 4 0-21
2 P-tri-cresylphosphate +21-65 4 0-72 + 814 4-1-43 +26-95 £ 266 +10-71 4- 0-63
Table IV

Acceleration of succinoxidase activity of rat mitochondria by guinea pig normal serum before and after incubation for 1 hour at
37:5°C. Action of lipase inhibitors added at the beginning of incubation (Average values of the percentual acceleration of activity)

Liver Kidney
No. of exps. Inhibitor added
before incubation after incubation before incubation after incubation
3 none + 30-08 - 2-88 — 2498 4-1-10 +35:53 4 309 — 15-53 4-1-82
2 O-tri-cresylphosphate +23-84 4-1-75 — 074 4 0-05 +30-27 4- 0-29 — 1446 L 045
1 M-tri-cresylphosphate +26:40 - 312 +22:16 - 316
1 P-tri-cresylphosphate + 2417 - 612 +36-18 - 516
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Résumé

L’auteur a obtenu dans le lapin un sérum antimito-
chondre du foie de rat. Le sérum antimitochondre a
une faible action inhibante sur la succinoxydase des mito-
chondres du foie du rat, tandis qu’il accélére 'activité
des mitochondres du rein. Les sérums normaux de co-
bayes, de lapins, de rats, de souris, de chiens et ’hommes
ont une action accélérante qui est supprimée aprés in-
cubation & 37,5°C pour 30 minutes.

L’auteur démontre, par les inhibiteurs de la lipase du
sérum, que l'action des sérums normaux doit étre rap-
portée & cet enzyme.

Enzymatic Activity and Protein Amounts
in the Liver

VirTaNEN and coll.?! relate interesting observations
on the behaviour of certain enzymatic activities of
Eschevichia Coli, Torulopsis utilis, Pseudomonas fluor-
escens, when the protein amount of the cell of the micro-
organisms is reduced by the development of such micro-
organisms on satisfactory culture media.

When their nitrogen content diminishes, the activity
of certain enzymes [enzymatic systems of respiration
(Escherichia coli, Torulopsis wutilis), catalase (E. coli,
. Torulopsis utilis), proteolytic enzymes (E. coli, Tovulop-
sis utilis, Pseudomonas fluovescens), saccharase { Torulop-
sis utilis)], remains almost the same as in that of the
normal cell; other enzymes, on the contrary [saccharase
(E. coli), lactase (E. coli), formic dehydrogenase (E.col},
enzymatic system of the anaerobe.glycolysis (E. coli}],
show a remarkable decrease in their activity. Therefore
in the cells of microorganisms and perhaps of animal
organisms, certain enzymes must be present (VIRTANEN
and WINKLER?) which are indispensable for life and
which maintain their activity even when the nitrogen
content is reduced, and other enzymes, not indispensable
for life, which lose most or all their activity when the
nitrogen content of the cell is reduced. Yet, MILLER®
observed in the liver of fasting rats after 7 days a
decrease in the activity of some enzymes (catalase,
alkaline phosphatase, xanthine dehydrogenase,cathepsin)
of the same degree or higher than the protein loss of the
tissue. HARKNESs, SEIFTER, Novic, and MUNTWYLER*
also in the liver of rats receiving a protein-deficient diet,
found a decrease in the concentration of A co-enzyme,
which is essential for the sulfamide acetylation, propor-
tional to the reduction of the protein concentration in the
liver. Therefore the behaviour of the enzymes in the
tissues of animals deficient in nitrogen analogous to that
observed in micro-organisms is not yet ascertained.

To examine the question, I compared the activity of
some enzymes (esterase, phosphomonoesterase, pyro-
phosphatase, adenosintriphosphatase, dipeptidase,argin-
ase, catalase, succinic dehydrogenase, choline dehydro-
genase) of the liver of rats receiving a qualitatively and
quantitatively suitable diet, with that of rats receiving
a protein deficient diet, followed by a remarkable de-
crease of the nitrogen content of the tissue.

Therefore 10-12 weeks old rats (@) were fed during
25 days on a diet composed of saccharose (87 %), olive
oil (89%), a salt mixture (4%), dry yeast (1%}, with the

1 A.I.VIRTANEN, Ann. Acad. Sci. Fennicae [A. IT], No.36 (1949),

2 A, I VirTaneEN and V. WINKLER, Acta chem. Scand. 3, 272
(1949).

3 L. M1LLER, J. Biol. Chem. 772, 113 (1948).

4 D. M. HArRKNESS, 8. SErrTer, B. Novic, and E. MUNTWYLER,
Arch. Biochem. 22, 204 (1949).
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addition of a suitable amount of thiamine, riboflavin,
niacin, pantothenic acid, pyridoxine, inositol, choline,
axerophthol, calciferol, tocoferol, 2-methyl-1,4-naphto-
quinone. Ten rats fed with the same diet, but with casein
substituted for part of the saccharose (24 %), were used
as animals of control. After 25 days, the rats were killed
by decapitation, after fasting 18 hours. Immediately
their liver was removed and used to test the enzymatic
activity as a homogenate, prepared in Potter and
Elvehjem’s apparatus.

The esterase was determined according to LenTti
Phosphomonoesterase and adenosintriphosphatase were
measured in accordance with methods suggested by
Cariero?, The determination of dipeptidase was ob-
tained by measuring the carboxyl groups liberated in
the glycil-glycine hydrolysis after formaldehyde blocking
of the aminic groups. The arginase was determined
according to LenTI3. For the catalase we used the
method suggested by voN EULER and JosepHson? Suc-
cinic dehydrogenase and choline dehydrogenase were
tested, measuring the O, loss in Warburg’s apparatus.

The quantity of water, lipids and nitrogen was ascer-
tained in parts of the liver. Water was calculated from
the difference of weight after drying to 103°, lipids after
ether extraction of the dry material. Nitrogen was de-
termined on dried and lipide-free material using Kjeldahl
micromethod.

Under the above mentioned conditions, the liver of
the rats receiving a protein-deficient diet shows, as has
been long known, a decrease of nitrogen content and
an increase of lipide content in relation to the liver of
animals receiving a quantitatively and qualitatively
normal diet, while the water content is not appreciably
modified {Table I}.

Table I

Water, lipid and nitrogen content of the liver of rats receiving a
normal and a protein-deficient diet

. . Nitrogen

Diet Water gfkg | Lipide g/kg g/ke

Of control . . . . . . 677 54 30
(643-699) (31-79) (20--35)

Protein-deficient 685 96 19
{639-717) | (62-130) {13-23)
Difference in %, . . -~1.2 +77-8 — 367

The behaviour of the examined enzymatic activities
differs highly. Phosphomonoestcrase shows a very re-
markable increase. Esterase, catalase, choline dehydro-
genase show a remarkable decrease, a less remarkable
decrease is to be observed for pyrophosphatase, adenosin-
triphosphatase, arginase, and succinic dehydrogenase.
Dipeptidase remains unchanged (Table II).

From such various changes of the activity of the ex-
amined enzymes it is impossible to assume, at least under
the adopted experimental conditions, a definite relation
between the concentration of the above-mentioned
enzymes and the protein concentration of the liver. Even
a division of the liver enzymes into indispensable and

1 ¢, LenTI, Arch. Sci. Biol, 25, 254 (1939).

2 M. CariEro, Boll. Soc. Ital. Biol. Sper. 24, 1322 (1948); 26, 159
(1950),

3 C. LenT1, Boll, Soc. Ital. Biol. Sper. 20, 636 (1945).

4 H. Vo~ EuLer and K. JoseEpusoN, Liebigs Ann. 452, 158 (1927).



