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three times at 3-day intervals, and antibody titrations in
the subjects’ serum were determined 2 days after the last
RNA injection.

Comtrols. In order to detect the possible presence of
antigen or of antibodies in preparations, the RNA was
separated from admixtures. For this purpose the RNA
was treated with warmed ribonuclease (10 ug/100 ug
RNA) and then dialysed against a 0.15M solution of
NaCl for 5-6 h at 37°C and then for 10-12 h at 4°C for
the complete removal of the degraded RNA. The residue
remaining after dialysis was injected intravenously
(dosage: 2 mg/kg body weight) into 5 new-born rabbits.
The injections were repeated 3 times at 3-day intervals.
Antibody titrations were determined 2 days after the last
injection. Finally, antibody titrations were determined
on the serum of 20 new-born rabbits that had received no
RNA treatment.

Results. After injections of RNA obtained from the
spleens of animals that had been immunized with S. typhi
‘H’ antigen, antibody titrations in the serum of new-born
recipient subjects were found to be 1/30,000, 1/35,000,
1/25,000, 1/30,000 and 1/40,000. No antibodies were
found, however, in the serum of the new-born control
subjects or of the new-born animals injected with the
residue obtained after destruction and removal of RNA.
Therefore only the RNA molecule in its native state is
the agent of the immunization transfer, while the small
percentages of proteins, polysaccharides and DNA in-

The Tonically Acting Pulmonary Receptors In-
nervated by C Fibres

The investigation of the activity of single afferent vagal
fibres has revealed pulmonary stretch receptors (ADr1aN?)
which are innervated by A fibres. However, the majority
of vagal afferent fibres, about 809, including afferent
fibres from the lungs, belong to C fibres (AcosToN1 et al. 2).
The function of these fibres up to now remained obscure.

In 1955 and 1957 PaiNTAL® established the existence
of vagal pulmonary afferent fibres excited by deflation of
the lung and supposed that these fibres innervated pul-
monary deflation receptors. By their conduction velocity
these fibres belonged to B fibres. But in 1964 the author
reported that most of them belonged to C fibres.

In 1965 CoLERIDGE et al.® distinguished vagal pul-
monary afferent fibres which also belonged to C fibres. It
is very important to emphasize that according to the
authors’ findings these fibres show spontaneous activity
which is not synchronized with the cycles of breathing.
CoLERIDGE et al.’, contrary to the data obtained by
PaiNnTaL®4, found that the deflation of the lungs did not
excite these fibres but that they were excited by hyper-
inflation.

The observations of the influence exerted by some
drugs evoking respiratory chemoreflexes on these fibres
are also contradictory. According to PaiNTaL® phenyl
diguanide excited these fibres while veratrine did not.
Quite the contrary is observed by COLERIDGE et al.. In
their experiments veratrine excited C fibres while phenyl
diguanide did not.

The preparation of single C nerve fibres is very difficult
because they are very thin and are often injured. There-
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jected together with RNA had no influence. The last
result is in accordance with the data obtained by Fuxks
et al.14,

For the time being, the difficulty of obtaining an ade-
quate supply of RNA from the spleens of immunized
animals does not allow an all-round picture to be obtained
of how the phenomenon occurs — when antibody produc-
tion begins, how long it lasts, which are the minimum
active dosages, etc. Even though the experiment has so
far been performed with inadequate supplies of experi-
mental material the results nevertheless seem clearly to
suggest that the possibility does exist of obtaining an
antibody synthesis in vivo by means of RNA.

Riassunto. L’iniezione ad animali normali di ARN
estratto dalla milza di animali immunizzati con antigene
‘H’ di S. typhi, provoca la comparsa, nel siero degli
animali riceventi, di anticorpi diretti contro tale antigene.

S. Esprosito and E. L. CHERIE LIGNIERE

Clinica Medica dell’ Universita di Pavia (Italy),
September 30, 1965.

12 B, B. Fuks, I. V. KonsTaNTINOVA, and A. P. TsyGAnNkov, Vest.
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fore we used the method of colliding impulses (DouGLAs
and RircHir?). This method has also another advantage:
it permits us to establish the function of the greatest
part of fibres of a definite group.

Method. The experiments were made on 25 cats weigh-
ing 2.0~4.0 kg anaesthetized with urethane and chloralose.
The chest was widely opened and artificial respiration
was carried out. The right cervical vagus was cut just
below the nodose ganglion. A pair of stimulating platinum
electrodes was placed close to the peripheral cut end of
the nerve, and another pair of recording electrodes was
placed about 50-90 mm lower. For stimulation of the
nerve rectangular pulses of current of 0.1-0.5 msec dura-
tion were used, the stimuli used being supramaximal for
A or C components. The vagus was stimulated during the
inspiration or expiration. To exclude the impulses from
other organs, the left and right vagi were cut over the
diaphragm and the majority of cardiac branches of the
right vagus were cut too. Thus only the excitation of
pulmonary receptors may act on the compound action
potential of vagus.
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Results. As seen from the picture (Figure 1, top record),
during the inspiration the wave A of the compound action
potential decreases. It means that impulses evoked by
excitation of the stretch receptors during each inspiration
and spreading orthodromically along the A fibres collide
with impulses evoked by the artificial electrical stimula-
tion of the vagus and spread antidromically along the
same A fibres. On the contrary, the size of the wave C
remains the same during inflation and deflation (Figure 2,
top record). The wave C does not depend on the change of
the volume of the lungs. It means that most of the spon-
taneous activity of C fibres indeed has not any connection
with the cycles of respiration and acts tonically. This fact
is of great interest in view of the following findings.

It is well known that cutting of the vagi leads to rare
and deep breathing. HERING® and BREUER?, nearly 100
years ago, showed that cutting of the vagi led to such an
effect not only during natural breathing but also when
the movements of the lung were artificially excluded.
This observation was firmly forgotten. Meanwhile, on the
basis of this observation, HErRING® and BREUER® made a
very significant conclusion; namely, that besides pul-
monary nerve endings which were excited during inspira-
tion there must be nerve endings constantly exciting the
respiratory centre. As established later, the former -
stretch receptors — are innervated by A afferent vagal
fibres. Our experiments permit us to assume that the
latter — receptors exerting a tonic influence on the
respiratory centre — are innervated by C fibres.

Further, our experiments showed that the receptors
innervated by C fibres were excited both by veratrine
and phenyl diguanide. As shown in Figure 1 (middle

Fig. 1. Records of the A elevation of the action potential in a cat’s
chest vagus. Top records: before injection of veratrine the amplitude
of A elevation during inflation (left) is smaller than that of A eleva-
tion during deflation (right). Middle records: after injection of 50 ug
(15 pug/kg) veratrine into the right atrium the amplitude of A eleva-
tion decreases during inflation (left) and deflation (right). Bottom
records: 2 min after injection the amplitude of A elevation is nor-
malized. The distance between the stimulating and recording elec-
trodes was 82 mm. Each record was made by superposing 5 sweeps.
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record), injection into the right atrium of 1 ml saline
containing 25-150 ug of veratrine decreases the amplitude
of A wave. This means that according to the generally
adopted view veratrine excites the pulmonary stretch
receptors. Simultaneously the amplitude of C wave de-
creases too (Figure 2, middle record). It means that
veratrine excites not only the pulmonary stretch recep-
tors but also the pulmonary receptors innervated by C
fibres.

Injection of 1 ml saline containing 100-450 xg phenyl
diguanide into the right atrium also decreases the wave C.

The increase of activity of receptors acting tonically on
the respiratory centre can obviously increase the ex-
citability of the latter and thus facilitate the reactions of
the respiratory centre to other stimuli. These data are
very important for the analysis of the mechanism of
chemoreflexes evoked by these drugs which was not
quite clear up to now.

As shown in our previous article (SERGEEvAa and
FrRANKSTEIN 19) the reflectory change of respiration during
local pneumonia and lung oedema probably also depends
on the increase of activity of receptors innervated by C
fibres.

Fig. 2. Records of the C elevation of the action potential in a cat’s
chest vagus. Top records: before injection of veratrine the amplitude
of C elevation during inflation (left) is equal to that of C elevation
during deflation (right). Middle records: after injection of 50 ug
(15 pg/kg) veratrine into the right atrium the amplitude of C eleva-
tion decreases during inflation (left) and deflation (right). Bottom
records: 2 min after injection the amplitude of C elevation is nor-
malized. The distance between the stimulating and recording elec-
trodes was 70 mm. Fach record was made by superposing 3 sweeps.

8 E. HERING, Sber Akad. Wiss. Wien 57, 672 (1868).

? J. BREUER, Sber Akad. Wiss. Wien 58, 909 (1868).

10 Z. N. SErGEEVA and S. [. FRANKSTEIN, Bull. exp. Biol. Med. 77,
25 (1965).
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Bbisogpl. [ToMHMO JIerOYHBIX PELEIITOPOB PacCTSHKEHMS,
HHHEPBUPYEMBIX BOJIOKHAME TPYINH A, CYHIECTBYIOT nerou-
Hble PEIEeNTOPhl, HHHCPBHMpyeMble BOJIOKHAMM rpynmol C,
OKa3bIBaKOLIME MOCTOSTHHOE TOHUYECKOE BIMSIHHE HA AbIXATe b~
Hbifi 1eHTp. HexkoTophie XuMHYECKHE BelLEeCTBA (BepaTpHH,
GenuIIUryann)) yBeIMuMBaT aKTHBHOCTb OTHX PCLIENTOPOB.
Takoe ke JciicTBUC HA HAX OKA3BIBAIOT BOCIIAJEHHE U OTEK

Effect of Light and Dark Pulses on the Emergence
Rhythm of Drosophila pseudoobscura

On the basis of studies on the petal movement of
Kalanchoe flowers?, it was suggested that light periods
induce an optimal rhythm if the ‘off-rhythm’ (rhythm
which is initiated by the transition from light to darkness)
falls together with the ‘on-rhythm’ (rhythm which is
initiated by the transition from darkness to light) in such
a way that an off-maximum occurs at the same time as
an on-maximum. This is schematically diagrammed in
Figure 1. The superposition of an on- and off-rhythm
would explain the fact that at certain day-lengths andjor
night-lengths the petal movement reaches high ampli-
tudes. It could further be a basis of time measurement in
photoperiodism.

We tested this hypothesis in the case of the emergence
rthythm of Drosophila pseudoobscura. D. pseudoobscura has
the advantage of being well studied in regard to its emer-
gence rthythm?, and in contrast to Kalanchoe can be kept
under continuous darkness (DD) during the whole de-
velopment. At the time of emergence the cultures are ex-
posed to single steps (LL-DD, DD-L.L), which alrcady
results in a rhythmic pattern of emergence, or to single
pulses (light period pulse LP, dark period pulse DD).
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Fig. 1. Superposition of an on- and off-rhythm in the petal movement

of Kalanchoe blossfeldiana. (a) Initiation of an on-rhythm by a single

dark-light step; (b) initiation of an off-rhythm by a single light-dark

step; (c) superposition of an on- and off-rhythm by a dark-light step

followed by a light-dark step 9 h later. In this case the first maximum

of the off-rhythm falls together with the second maximum of the
on-rhythm (27.5-18.2 2~ 9 h).
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JIErKMX. DTO ClgyeT YUeCTh B aHA IM3E JILIXATENILHBIX XeMO —
¥ aTOJ0THUECKUX pedraeKrcos.

S. I. FRANKSTEIN and Z. N. SERGEEVA

Institute of Novmal and Pathological Physiology,
Academy of Medical Sciences, Moscow (USSR),
April 15, 1966.

Since a pulse contains both a light-on as well as a light-off
signal, the question arises whether the observed results
of pulsc experiments are explainable in terms of the re-
sults of single step experiments.

A stock of D. pseudoobscura was kindly supplied by
C. S. PrrreNDRIGH and reared in the usual way. At 20°C
under I.L or DD conditions the flies start to cmerge after
about 3 wecks and continue to emerge in a random
fashion. If, however, the DD-cultures are transferred to
I.L (300 lux fluorescence tube light), a periodic emergence
is induced and peaks occur at 1, 20, 50, 75, and 100 h after
transfer until the rhythm fades away and again emcrgence
becomes random (Figure 2). A periodic emergence is also
achieved if LL-cultures are transferred to DD. In this
casc peaks occur 12, 39, 64, 89, and 111 h after transfer.
Synchronization is sharper and longer maintained (Fi-
gure 2 below).

If both steps are combined in a single DP- or L.P-pulse,
the emergence distribution depends on the length of the
pulse and the kind of pulse. Examplcs are given for 12
and 18 h DP and LP (Figure 3). Further results are
shown in Iiigure 4, in which the DI was varied from 1 h
up to 33 h and the LP from 3 h up to 39 h. Only the
emergence distribution between 50 and 75 h after the
start of the DP and between 40 and 65 h after the start
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Fig. 2. Emergence rhythm in Drosophila pseudoobscura after transfer

from continuous darkness to continuous light {above} and after

transfer from continuous light to continuous darkness (below).

Transfer at zero h. Abscissa: h after transfer. Ordinate: 9% of emerged
flies (100% = sum of all flies between 2 minima).
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