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pflanzen auf Kotyledonen, Wurzeln und Achsen verteilt
und diese Organe (je 5 g) getrennt zweimal mit 709
Athylalkohol extrahiert. Die vereinigten Extrakte warden
bei 40°C im Vakuum im Wasserbad eingedampft und
dann auf gleiches Volumen (3 ml) mit 70% Athylalkohol
gebracht. Die konzentrierten Extrakte wurden zur
papierchromatographischen Analyse der Saccharide und
Aminosduren benutzt13:}4, Die semiquantitative Auswer-
tung der Chromatogramme geschah mittels visueller Ab-
schitzung der Fliche und Intensitit der Zucker- sowie
Aminosduren-Flecke nach der Sichtbarmachung mittels
entsprechendem Reagenz.

In den mit SO, vergifteten Erbsenkeimlingen wurde in
allen Fillen eine wesentliche Verminderung der Sac-
charosekonzentration und meistens eine merkwiirdige Er-
hohung des Glukose- und besonders Fruktosegehalts in
Waurzeln und Achsen gefunden, insbesondere bei etiolier-
ten Keimpflanzen. In den Kotyledonen dagegen konnten
in den meisten Féllen keine bemerkenswerten Veridnde-
rungen des Saccharidgehaltes festgestellt werden. Weil
die erwdhnten Verdnderungen nicht nur bei griinen,
sondern auch bei etiolierten Keimpflanzen beobachtet
wurden, kann es sich nicht ausschliesslich um eine
Storung der Photosynthese handeln. Ebenso kann es sich
nicht um eine blosse Hydrolyse der Saccharose mittels
SO, im wissrigen Milieu der Pflanzengewebe handeln,
weil im Modellversuch mit einer 109%igen Saccharose-
losung in der Atmosphire des 19, SO, papierchromato-
graphisch nur eine schwache hydrolytische Spaltung der
Saccharose festgestellt wurde. Unsere Befunde zeigen eine
Stérung der Saccharose-Biosynthese in den vergifteten
Keimpflanzen. Der Mechanismus dieser Stérung ist noch
nicht bekannt und es muss dariiber weiter geforscht
werden.

In griinen Keimpiflanzen, die bei Licht oder Dunkelheit
mit SO, vergiftet wurden, waren der Alanin und Methionin-
sulfoxidgehalt  erhoht, wahrend die Konzentration
der Glutaminsdure in allen 3 Organen, besonders in
Wurzeln und Achsen, wesentlich geringer war. Bei
etiolierten Keimpflanzen, deren Intoxikation bei Dunkel-
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heit oder bei Licht verlief, wurde in allen 3 Organen bei
Erhohung des Alaningehalts ein geringerer Glutamin-
siduregehalt festgestellt. In Wurzeln und Achsen war auch
die Konzentration der p-Aminobuttersiure vermehrt.
Dieser Befund kann auf Grund der erhéhten Glutamin-
saure-Dekarboxylierung, die zur y-Aminobuttersiure
fithrt, erklart werden. Die mit SO, vergifteten griinen
Keimpflanzen hatten in Wurzeln und Achsen einen
geringeren Glutamingehalt, wihrend in Kotyledonen und
Wurzeln der Serin- und Homoseringehalt kaum ver-
mindert war. Der Eingriff des SO, in den Saccharidstoff-
wechsel bewirkt demnach Verdnderungen des Gehalts be-
sonders derjenigen Aminosauren, deren Stoffwechsel mit
demjenigen der Saccharide eng verbunden ist. Weitere
Versuche iiber den Mechanismus der Einwirkung des SO,
auf den Aminosiurestoffwechsel sind im Gange.

Summary. The influence of gaseous 19, sulphur dioxide
during 24, 48, 72 and 96 h on saccharide and amino acid
content, has been studied on 14-13-day old green and
etiolated pea seedlings. In roots and shoots of intoxicated
seedlings of both sorts, there was found a marked decrease
of sucrose and a marked increase of glucose and fructose
content, most probably as a consequence of disturbed
sucrose biosynthesis. In cotyledons, roots and shoots
there was also found an increase of alanine and a decrease
of glutamic acid content.
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Wall Development and Tetrazolium Chioride Reduction in Heterocysts of Blue-Green Algae,

Anabaena ambigua

Blue-green algae like A#nabaena reduce 2, 3, 5-triphenyl
tetrazolium chloride (TTC) even without the addition
of external hydrogen donors like succinate!-3. It is of
special interest that the activity in the heterocysts is
always high as shown by less time taken for the formation
of formazon crystals in them compared with the vegeta-
tive cells. In Anabaena ambigua we found that unlike in
other blue-green algae, the activity of TTC-reductase
appeared to be extremely low or even absent in the
vegetative cells, whereas in the heterocysts it was very
high. Big formazon crystals indicating the TTC reduction
appeared within a few minutes. The activity in the vegeta-
tive cells could, however, be enhanced several times if the
filaments were incubated with succinate for several hours
in the presence of lightt.

In the light of the recent work by STEWART et al.5, the
TTC-reductase activity of the heterocysts appears to be
due to the nitrogenase present in them. During our
studies on the physiology of the development of hetero-
cysts and its control, we®:? showed that the presence of
wall is essential for such reduction. Proheterocysts® have

no cellulose wall and they behave more like the vegetative
cells in the matter of TTC reduction. They attain the
capacity to reduce TTC only after they develop a thick
cellulose wall (Figure). We may infer that enzymes con-
cerned with nitrogen fixation are induced in a prohetero-
cyst only after the wall is laid down. The wall is evidently
needed to protect the reductases concerned with reduc-
tion of nitrogen. Mature heterocysts do not produce
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oxygen in light as they lack photosystem 115.9:10 but
need to be protected from the oxygeén present in the sur-
rounding medium.

Ammonia, inhibitor of heterocyst development speci-
fically prevents the formation of cellulose around a pro-
heterocyst®:8. Tt has been shown by STEWART et al.!! that

Anabaena ambigua after treatment with TTC. Note the presence of
formazon crystals in the heterocyst. The arrow indicates the pro-
heterocyst devoid of wall and the absence of reduction.
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ammonia also inhibits the synthesis of the nitrogenase
complex. The presence of a wall around heterocyst seems
to be vital for the proper functioning of the enzymes in it.
The chemical composition of the wall needs to be investi-
gated.

Zusammenjassung. 2,3,5-Triphenyl-Tetrazolium-Chlo-
rid (TTC) wird in den Heterocysten der Blaualge Ana-
baena ambigua nur bei einer gut ausgebildeten Zellwand in
grosseren Mengen reducziert. In allen iibrigen Zellen, auch
in den Proheterocysten, ist héchstens eine schwache TTC-
Reduktion zn beobachten.
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Genetically Inactive DNA and Nuclear Lactate Dehydrogenase (1.1.1.27) Activity in the Erythrocyte

of Amphiuma tridactylum

Amphibian red blood cells are particalarly favourable
objects in which to search for possible non-genetic func-
tions of DNA. The dominant sequence of DNA transcrip-
tion and translation is well known, and the characteriza-
tion of the resultant haemoglobin in intact cells by
microspectrophotometry at the region of the Soret band
is simplel-¢. The complications of DNA-replication and
mitosis do not exist beyond the erythroblast stage. Since
erythropoiesis in Amphiuma is completed only in the cir-
culation, blood samples contain cells at all stages of
maturation, from the basiphil erythroblast to the mature
erythrocyte. In erythroblasts and early erythrocytes,
DNA might reasonably be assumed to be actively tran-
scribing the code for the synthesis of haemoglobin; in
mature erythrocytes haemoglobin synthesis stops, and
DNA no longer has a clear genetic function. 4. tridactylum
and other species of amphibians have been studied in
sufficient detail®:? for the identification of the principal
maturation stages of erythrocytes to be unequivocal.

The blood cells of amphibians are being examined in this
laboratory by biophysical, cytochemical and ultra-
structural methods. These include the histochemical
demonstration of some 30 enzyme systems. The results
will be described in detail elsewherel. In this note, we
wish to report the cytochemical identification of a meta-
bolic function, nuclear lactate dehydrogenase activity,
that was found to be correlated with the loss of genetic
activity of DNA in erythrocytes of the giant newt,
Amphiuma tridactylum.

Blood samples were taken from the auricles of heparin-
ized A. tridactylum after anaesthesia in 39, w/v ethyl
carbamate (urethane). Blood smears on coverslips were
usnally stabilized for 50 sec in ice-cold 0.029%, v/v form-

aldehyde vapour, within 1 min of preparation. Air-dried
unfixed smears and smears prepared after the blood had
been collected in 100 vols. ice-cold balanced salt solution
(BSS, modified from WoLF and QuiMBY #), containing 5%
v/v polyvinylpyrrolidone, mol. wt. 160,000 (PVP), or
0.5%, w/v crystallized bovine plasma albumin (BPA), buf-
fered to pH 7.1, were also used. For the demonstration of
lactate dehydrogenase activity (I.U.B. No. 1.1.1.27), the
coverslips were incubated at 2—4°C in a medium contain-
ing 0.03M sodium lactate, 0.03M NAD, 0.03M either
tetranitroblue tetrazolium or nitroblue tetrazolium
chlorides, in BSS buffered to pH 7.1 and sometimes con-
taining 5% PVP or 0.5% BPA as adjuvants®-'1. The
coverslips were rapidly warmed to 25°C after varying
periods of incubation in the cold, further incubated at
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