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Chiroptera) revealed two distinct types. One with a
pointed anterior end and the other with a blunt club-
shaped head end (Figure). According to the shape of the
anterior tip, the acrosome is was pointed with a broad
base or lies flat, closcly attached to the nuclei in either
case. The nuclei of the former type were conical, where-
as in the latter they were more rectangular. On the
posterior aspects of the nuclei in both the types, the ‘post
nuclear regions’ or the ‘post nuclear caps’ were well pro-
nounced. A centriole region was clearly marked in close
association with the ‘post nuclear cap’. The flagellum in
each case seemed to develop from the centriole region,
passing through the ‘middle piece’ and coming out as a
vibratile tail. Both the sperm types were actively motile.

Uterine sections from the freshly copulated females
showed the presence of both the sperm types in their

Dimorphic sperms of Rhinopoma kinneari as seen in the fixed
smears. (1420 %)

A New Puffing Pattern Induced by Temperature
Shock and DNP in Drosophila

The different puffing patterns of the polytene chromo-
somes of Diptera show organ-specificity, developmental
stage-specificity and sometimes zone-specificity -4, These
patterns can be explained in terms of variations of chromo-
some activity. It is known that puffs are due to the un-
coiling of some characteristic bands® similar to those
which have been shown to correspond to certain Men-
delian loci® 7.

It has also been shown recently®-1! that puffs are sites
of synthetic activity and that their major product is RNA.
For these reasons the different puffing patterns can now
be more precisely interpreted in terms of activity of genes
probably due to different metabolic situations occurring
in the various organs and developmental stages investi-
gated.

Some recent investigations show that it is possible to
induce directed variations in the puffing patterns. This
was accomplished by KROEGER!? by transplanting salivary
gland nuclei of D. busckii into egg cytoplasm of D. melano-
gaster, and by CLEVER and KariLsoN by means of injec-
tions of ecdysone in Chivonomus larvae3,

The purpose of this paper is to report our results on the
effect of temperature on the puffing patterns of the sali-
vary glands chromosomes of Drosophila busckii. It will
clearly appear that temperature shocks may induce well
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lumen. Whether both are functional in fertilizing the
ovum is not clear to us.

qual numbers of both {ypes of living sperms were
measured from ten different adult individuals, The mean
size was found to be 30.8 1 12,9 ;4 for pointed head
sperms and 32.8 4 12,0 g for blunt headed sperms.
These size dillerences appear to have no statistical
significance. The head lengths were also measured. There
was no appreciable difference between the two types.
Further the ratio of the two types was not constant in
the individuals examined by us,

The outstanding differences between the two types
of sperms are, (1) in their shape, and (2) in their overall
Iengths. There appears to be no difference in the head
lengths but there is a difference in the lengths of the fla-
gella (tail). Whether the dimorphism is due to the diffe-
rences in the chromosomal complement, is not apparent
in the size of the sperm heads as has been seen in the
human sperms -2, but in their morphology 4.

Résumé. Tos spermatozoides de Rhinopoma hinneari
sont dimorphes et différent les uns des autres dans leur
forme et leur longeur totale, mais la longucur de leur
téte reste constante. ls peuvent étre du type X et Y
comme ceux des autres mammiféres.

R, S, Maravr and T, C. A, Kumar

Department of Zoology, University of Rajasthan, Jodhpur
(Indiay, May 8, 1962,

4 \We wish to record our thanks to Prof, 1. S, Rasaswanr for helpful
criticism and to Dr. PoN. Skivasrava for helping us in statistical
calculations,

defined variations in the puffing patterns and that the
variation always interests the same bands and involves
specific metabolic activities,

These observations are limited to the 21 chromosomes,
since the main variations are found in this region. In the
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Table the puffing paitern is given of third instar larvae
about 15 h before pupation of D. busckii grown at 25°C.
In Figure 1 the regions 2L 14 and 2I. 15 of the same larvae
are shown 4,

If the larvae arc subjected to a temperaturc shock
(30°C or more) for about 30 min, a clear cut change in the
puffing pattern is observed. The principal variations are

Fig. 1. The 2L 11 and 15 regions of salivary gland chromosome of
D. busckii larvae reared at 25°C about 15 h before pupation.

2L15

2L 4

Fig. 2. The samne regions as in Figure 1 after a thermal shock of
30 min at 30°C. Larvac near to pupation.

L &
&

* &
‘ Qe - '_ é wat
2 ] -" o T ...“ .‘-. p
"‘N\ 2. o : 1 > - ) .Y
r " : LY « ‘* vf » '-ﬁy ‘: 0:_“ .
I . w O =2y ®q 0
F Ol W BT el S
5 - 8‘4 v { # > - q
# T 3 -
St E =
- 't'W‘L.’. ?\' ¢ S, Y
cu. 3% : V’

Fig. 3. The induced puifs after 10 min of incubation in 2.5 mm?® of a
saline solution (0.17 mC/ml) of ftritiated cytidine (Schwarz, s.a.
1 C/mM)}. 4 days exposition. Stripping films Kodak AR. 10.
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shown in the Table and in Figure 2 and consist in the
appearance of puffs in regions 2L 14, 2L 15 and 2I. 20 and
in the regression of the normal puff in 21 8. The induction
of a new puffing pattern by temperature shock has also
been obtained in D. melanogaster and will be reported else-
where. If the larvae that have undergone a temperature
shock are transferred back to 25°C, after about 1 h the
induced pulfs recede while the puff in 2L 8 reappears
again. When the same larvae are subjected once more to
the temperature shock, the typical induced puffing pattern
again makes its appearence.

It is also possible to induce the new puffs in larvae
which have reached a stage very close to pupation, where
puff 2L 8 has normally receded. Also in this case the in-
duction has 1009, efficiency.

When larvae grown at 19°C are brought to 25°C, some
effects are sometimes noticeable, but with very low in-
tensity and efficiency. This indicates that the puffing
pattern variations may not depend exclusively on a
5-6°C jump in the temperature but on the rapid attain-
ment of a given temperature threshold.

I have recently reported! a procedure for maintaining
salivary glands of Drosophila metabolically active in vitro
for about 2 h under oil drops. Under these conditions, the
metabolic activity of the chromosomes can easily be in-
vestigated by means of labelled precursors which have
been proved to enter the cell in few seconds. This tech-
nique has been uscd to show that the same effects on the
puffing patterns are obtained whether the temperature
shock is given to the whole larvae or to salivary glands
extracted and incubated in Ringer solution. It may thus
be inferred that the factors determining the phenomenon
are limited to the salivary gland cells and do not involve
organ interaction. The induced structural modifications
can be shown to correspond to actual changes in the syn-
thetic activity of the chromosomes bands concerned.

Tritiated cytidine was administered to salivary glands
incubated ¢x vitro and heated in order {o induce the new
puffing pattern. The presence of rather large quantities of
this tracer in the puffs is apparent already after 3—4 min
and it reaches high values after 10 min (Figure 3).
Radioactivity is removed by RNAse!. This proves, as it
was previously shown for the normal spontaneous puffs,
that, also in the temperature-induced puffs (2L 14, 2L 15,
2L 20), a rather high rate of RNA synthesis occurs. On the
other hand, this activity is found to be absent at the site
of the original puff which has regressed (2L 8). Since most
of the information so far available supports the idea that
puffs are ‘active genes’, our experiments could be inter-
preted in the sense that function of genes (or at least of
some genes) is reversible and dependent upon environ-
mental conditions.

In an attempt to elucidate the possible mechanism of
action of temperature, according to SzENT-GYORGYD'S
hypothesis??, the effects of 2—4 dinitrophenol (DNP) and
salicilate have been studied. For this experiment, salivary
glands were incubated under oil in Ringer solution con-
taining 10-330/ DNP or 1023 sodium salicilate for
30 min at 25°C, It was found that these substances can

14 Thesc positions are approximate; they have been inferred from the
Sirotina’s schematic maps® The nomenclature is Kr1vjceNko's

15 M. I. Sirotixna, Mem. Gent., Acad. Sci. Urk. SSR. 2, 61 (1938).

16 Other evidences on the synthetic activity of puffs will be published
elsewhere.

17 A. SzexT-GYORGYI, Bioenergetics (Academic Press, New York
1857},
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mimic the temperature effect for the induction of the new
puffing pattern. Since a good deal of information is
available on the chemical mechanisms by which these
substances act, we may now study the metabolic vari-
ations that can induce the formation of these puffs!®,

Riassunto. Si & notato che shocks di temperatura pos-
sono indurre una variazione di «puffing pattern» in ghian-
dole salivari di Drosophila. Tali «puffing» sono perfetta-
mente reversibili e rappresentano zone di intensa sintesi

Uber Korrelationen zwischen der Hemmung des

aktiven Na-Transportes bei Erythrocyten und

der positiv-inotropen Wirkung von Digitalis-
korpern nach Phenylbutazonschidigung

ScHaTzMANNY, KaAHNZ3 SorLoMmoN et al.%, GLYNNS,
MacHovA 8 und REPKE et al. 7 zeigten, dass Digitaliskérper
in niedrigen Konzentrationen den aktiven lonentransport
kdltegeschadigter menschlicher Erythrocyten hemmen
und dass diese FFahigkeit sich mit einigen Struktur-\Wir-
kungsbeziehungen, mit den Toxizitdtswerten und der
Hemmung der fiir den lonentransport verantwortlichen
ATP-ase korrelieren lasst. Unbeantwortet blieb bisher die
Frage, ob auch therapeutische Konzentrationen von Digi-
taliskrpern, die am isolierten Herzen einen positiv inotro-
pen Effekt hervorrufen, den aktiven Kationentransport
hemmen. In fritheren Untersuchungen®-1* haben wir ge-
zeigt, dass zwischen einer Reihe von Geninen und Glyko-
siden strukturabhidngige qualitative Wirkungsunter-
schiede in dem Sinne bestehen, dass Konzentrationen, dic
am ungeschadigten isolierten Herzen einen dquieffektiven
positiv inotropen Effekt hervorrufen, cine experimentell
ausgeloste akute «Herzinsuffizienz» unterschiedlich stark
kompensieren konnen. Als vorldufige Arbeitshypothese
wurde die Vermutung ausgesprochen'!, dass cinc ver-
schieden starke Hemmwirkung auf den aktiven lonen-
transport und damit auf dic von SkKou nachgewiesence
ATP-ase fiir diese spezifischen Wirkungsdifferenzen ver-
antwortlich sein konnte. In den vorliegenden Versuchen
sollte diese Arbeitshypothese Giberpriift werden.

Methodisch hielten wir uns an die Literaturangaben
von ScHATzMANN, Kanun et al.1-3. Nach 4-5tigiger Auf-
bewahrung des Blutes bei 4°C wurde nach Reinkubation
bei 37°C die Abnahme des akkumulierten Natriums flam-
menphotometrisch gemessen. Die Hemmwirkung auf den
Na-Austausch wurde mit 15 Geninen!s, deren positiv
inotroper Effekt am ungeschédigten und geschidigten
isolierten Meerschweinchenvorhofpraparat festgestellt
worden war!l-18 bestimnmt. Die sich ergebenden Dosis-
wirkungskurven wurden statistisch nach der Kovarianz-
analyse (BonNigr und TEDIN®) auf Parallelitit und ge-
mittelten mittleren Abstand iiberpriift. IFiir die in den
pharmakologischen Versuchen am isolierten Vorhof-
prdaparat gefundenen aquieffektiven Geninkonzentratio-
nen wurde von den Dosiswirkungskurven die prozentuale
Hemmwirkung auf den Na-Austausch abgelesen und cine
Korrelation zwischen dieser Hemmungsstirke und der
Stdarke des positiv inotropen Lffcktes der Genine nach
Chinin- und Phenylbutazonschidigung aufgestellt.

Die Strukturformeln der untersuchten 15 Genine sind
in Tabelle I gegeniibergestellt.

Eygebnisse. Entgegen den Befunden von Kanx®3 und
MacHovAS, die fir die Hemmung des aktiven Kalium-
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di RNA. 51 ¢ notato che DNP ¢ Na salicilato portano a
simili variazioni di «puffing patterns,
I, RiTossa

Laboratovio Internasionale di Genetica e Biofisica, Napoli
(7talyy, July 6, 1962,

¥ The anthor wishes to thank v b ED Rassessen and Profl
G Maont of the Geneties Institute of the University of Pavia for
cncouragement and critical discussion during the course of this
work.

transportes bei allen untersuchten Digitaliskdrpern par-
allel verlaufende Dosiswirkungskurven feststellten, fanden
wir fiir dic Hemmung des Natrinm-Nustausches signifi-
kante strukturabhdngige Unterschiede ciniger Regres-
stonskoeffizienten. Die Dosiswirkungskurven der beiden
3, 14-Dihydroxygenine (Digitoxigenin und Bufalin) ver-
laufen flacher als die Kurven der 3,14,12- und 3, 14,16-
Trihydroxygenine (P 0,02). Die Substitution ciner
Aldehyd- statt der Methylgruppe in C,,, (Strophanthidin:
Periplogenin} vermindert ebenfalls den Anstiegswinkel.
Der Einfluss des Laktonringes ist unterschiedlich: bei den
3,14, 16-Trihydroxygeninen besitzen die drei Bufadieno-
lide (Bufotalin, Desacetylbufotaling und  Cinobufagin)
hshere Regressionskoeffizienten als die beiden Cardeno-
lide (Gitoxigenin und Oleandrigenin). Bei den 3,5, 14-
Trihydroxygeninen ist das umgekehrte Verhalten festzu-
stellen (Figur 1). Setzt man dhnlich wie bei MacHovaA die
EDy,-Werte der Dosiswirkungskurven zu den Toxizitits-
werten bei der Katze in Bezichung, so ist der Korrelations-
koeffizient hoch signifikant (P <7 0,001).

In Tabelle I1 sind die Hemmung des aktiven Na-Aus-
tausches und die Kompensation nach Chinin- und Phenyl-
butazonschidigung durch die am ungeschadigten Herzen
dquicffektiven Konzentrationen der Genine gegeniiber-
gestellt.
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