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In 1837-1938 A.G. and L.D. Gurvich (1, 9] showed that during irradiation of mixed solutions of amino acids
with mitogenetic rays, compounds of relatively high molecular weight were formed, which, on digestion with
gastric juice, produced mitogenic rays of a spectral composition fdentical with that characteristic of the peptide
bond.

This work was of great fmportance in principle since it showed the possibility of in vitro synthesis of bio-
logically important compounds by a photochemical rather than an enzymic method. . These workers-put forward
the hypothesis that in the living organism, thanks to the mitogenetic system, peptide synthesis may take place by
a photochemical method In addition to and without the participation of enzymes.

A.G. and L.D, Gurvich [3] further showed the identity of the energy requirements for stimulation of peptide
synthesis and cellular division by mitogenetic rays: both peptide synthesis and cell division can be brought about
by any wavelength of the mitogenetic spectrum from 1900 to 2700 A for irradiation in darkness and to 3260 A for
frradiation in light or in infrared radiation. This convinced these workers of the great blological importance of
the fact that the mitogenetic action of ultraviolet light begins with stimulation of peptide synthesis.

1t must be pointed out that suppression of mitogenetic rays by the administration of a tumor-destroying
agent or of extinguishers of mitogenetic rays in living objects leads to a sharp fall in the number of dividing cells
{3.4] and at the same time to marked vacuolization of the protoplasm of the majority of even the young cells
while in many cases the whole body of the cell appears as one continuous vacuole. This condition, analogous to
that observed in the rootlets of bean plants whose cotyledons have been cut off, is usually atuributed to protein
starvation of the cells,

In 1945 A.G. and L.D. Gurvich [10] introduced a new method of mitogenetic spectral analysis with selec-
tive dispersion, making it possible to compile an atlas of the characteristic spectra of functional molecular
groups or, in some cases, of whole molecules of various organic compounds.,

Because of its sensitivity, this method permits the analysis of extremely transient processes taking place in
vitro and in vivo as rare events. By means of this method E.A. Ternovskaia (cited in {11]) obtained more direct
experimental proof of peptide synthesis by mitogenetic irradiation of amino acid mixtures.

In 1953-1954 A.G. and A.A. Gurvich (cited in [11]) showed that in the dark, peptide synthesis in the leaves
of green plants takes place less intensively than in the light, since only in the light do mitogenetic rays arise in
them (according to N.M, Peredel'skaia [7]) in consequence of summation of the energy of the photons of visibie
light to the leve! of ultraviolet radiation. In plants kept in the dark, peptide synthesis may be stimulated by irra-
diation with mitogenetic rays, but in plants grown in the light it is inhibited by suppression of mitogenetic rays



by means of injection of the so-called extinguishers,

During prolonged action of extinguishers the diminution in proteln synthests s so considerable that growth
of the experimental plants is retarded In comparison with controls, These results obtained by A.G. and A.A,
Gurvich (clted In [11]) confirm the necessity of mitogenetic rays for peptide synthesis in the green leaves of plants,

In 1934 A.G. and L.D, Gurvich {2] found that in contrast to all other organs the liver and kidneys of animals
on a normal diet do not produce mitogenetic rays. A.G. Gurvich expressed the view thatas a  result of the fact
that processes of syntheses were predominant {n the liver, it contains only an Insignificant amount of the so-called
fluorescents — low molecular compounds able to emit energy In the form of rays. High melecular compounds —
protetns, glycogen and so on — do not fluoresce, Hence {t followed in the first place that the lver of fasting ani-
mals {o which processes of breakdown are predominant may possibly emit ultzaviolet light, and in the second
place that injection of fluorescents into normally fed animals should lead to emission of rays from their livers,
Both these conclusions derfved {rom A.G, Gurvich's hypothesis have been confirmed experimentally in work by
E.A. Ternovskaia and V.F. Eremeev (cited In [11]).

The results of the Investigations by E.A. Ternovskaia and V.F. Eremeev, and also reports in the literature
on the synthesis of proteins in the liver of normally fed animals and of protein breakdown in the liver of fasting
animals have enabled the study of the importance of mitogenetic rays {n peptide synthesis {n the liver to be un-
dertaken,

It must be pointed out that the majority of authors {5, 6, 12, 13, 14, 15, 16] consider that the liver plays a
great part in synthesis during protein metabolism, and assurme that the liver has the power to accumulate pro-
teins which are mobilized to meet the needs of the body during protein starvation more rapidly than proteins of
other organs (especially in the first stages of starvation),

In this connection it might be supposed that in early stages of ananimal’s starvation the breakdown processes
of protein substrate are stil so ill-developed that the quantity of fluorescents formed in this way is not sufficient
to reveal even threshold intensities of mitogenetic radiation. At the same time there is quite enough of them to
reveal breakdown processes of protein substrate by the method of spectral analysis with selective dispersion.

If this hypothesis of A.G. Gurvich could be confirmhed experimentally, an attempt might be made to irra-
diate the Uver externally from some mitogenetic source and cause partial resynthesis of the protein substrate,
which could be judged by the threshold exposures necessary to show selective dispersion of NH,- and OH-groups,
the amounts of which are increased during breakdown of protein substrate and decreased during its resynthesis.
This investigation forms the content of the present paper.

EXPERIMENTAL METHOD

White mice were kept for 18 to 20 hours on a fixed diet (millet, white bread and milk). An excess of food
was given to the animals. At the conclusion of this period they were totally fasted. Fasting lasted from 3 hours
30 minutes to 5 hours 30 minutes,

It was first established that radiation appeared in the liver during starvation of the animal for 5 to 5%, hours.

Further experiments were performed in accordance with the following scheme. After fasting for four hours
it was checked whether there was spontaneous radiation in the liver of the animal, and the selective dispersion
spectrum of the amino groups was taken. Next the liver was irradiated for 15-30 minutes with mitogenetic rays
from a source of radiation and the selective dispersion spectrum of the amino groups of the protein substrate
again taken at different exposures. In this way, in the first series of experiments the selective dispersion spectrum
was taken from the same aspect (ventral) as the lobe of the liver irradiated; in the second series of experiments,
from the opposite aspect, f.e., the liver was irradiated on the dorsal aspect and the spectrum taken from the ven-
tral aspect.

In order to obtain full confirmation that all the manipulations carried out on the liver were not affecting
its condition, spectal control experiments were set up in which everything was done to the Hver just as has been
described, but it was not irradiated from a source of mitogenetic rays.
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EXPERIMENTAL RESULTS
The rezults of all the experiments are shown In the table,

It follows from the table that spontaneous emission of rays does not occus with fasting for four to five hours,
and the amino groups of the protein substrate of the liver can be revealed by thelr selective dispersfon at expo-
sures of 10-12 seconds and that after mitogenetic {rradiation of the liver these amine groups cannot be detected,
not only at exposures of 10-20 seconds, but alse of 15, 20 and 25 seconds, and they are demonstrable only s8¢ ex-
posures exceeding 30 seconds; furthermore the same results are found when the liver {s irradiated on {18 dorsal
aspect and the spectrum taken from [ts ventral zspect. The manipuiations carried out on the Hver do not affect
f1s condition In any way, as shown by experiments in which no irradiation was carried out and the amino groups
of {ts protein substrate were revealed at exposures of ten seconds, as alto occurred without manipulations after
the same period of fasting.

Mitogenetic Specura of Tenminal NHy-Groups of Peptides {n the Liver of Fasting Mice Before and After Irradiation

Period of fasting Exposure Spectral band Specural band | Number of experl-
{in seconds) 2060-2070 A, 2260-2270 A, ments
Mean effect Mean effect
(in %) (in %)
Spontaneous fadiation from the liver of fasting mice
3 hours 30 minutes to $ hours 10-15 1.0 1.3 18
5 hours 30 minutes 10 . 40.3 58.0 3

Selective dispersion of the liver of fasting mice

4 hours 10 minutes to 3 hours
25 minutes 10-12 34.3 33.9 18

Selective dispersion of the liver of fasting mice after {rradiation
from a source of mitogenetic rays for 15-30 minutes

4 hours 20 minutes to 5 hours
40 minutes 12 0 2 5
15 -1 0 4
20 -1 1 4
25 0 2 3
ac 31 32 3

Selective dispersion of the liver of fasting mice after performing
all steps of the experiment except mitogenetic irradfation

4 hours 50 minutes to 5 hours 10 ' l 21.3 44.0 3

The results obtained show that in the liver of mice at early stages of fasting (four to five hours) processes
have already begun which can be detected by the method of spectral analysis of selective dispersion. Increase in
the intensity of these processes leads to the appearance of spontaneous emission of rays by the liver after fasting

for five hours,.

Irradiation of the liver of fasting mice from a mitogenetic source increases the threshold exposures neces-
sary for detecting the terminal amino groups, which proves that they have diminished in quantity and {s ac-
counted for by the partial resynthesls of the protein substrate of the liver tissue,

The discovery of a reduction in the quantity of terminal amino groups during frradiation of the liver on its
dorsal aspect and taking the spectrum from its ventral aspect shows that the processes of partial resynthesis of the
protein substrate as a result of mitogenetic frradiation have a chain character and involve the whole thickness of

the liver,
It thus follows from the results of the work described that mitogenetic rays simulate peptide synthesis In
the lver of animals,
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How does peptide synthesis take place (n the normal liver which does not emit rays but which scquires the
power of radiation when fluorescents are adminfstered to 117 In order 10 answer thir question It §s necessaty to
remember bow mitogenetic tays arise during enzymic reactionsy the large quamta of energy given out during te-
combination of free radicals or atoms, arising as raze phenomena in enzymic processes, are aborbed by neigh-
boring molecules which then emit the sbsorbed energy In the fovm of mitogenetic rays.

Since fluorescents {molecules emitting energy In the form of rays) are present in the Hver In small concen-
tations, photons of mitogenetic rays arise so rarely that radiation cannct be found even by blologleal detectors,
but nevesthalass peptide synthesis may take place at subthreshold intensity,

Another factor stimulating synthesis of peptides may probably be the above-mentionsd quanta of energy,
which are emitzed quite {rrespactive of whether there is an adeauate concentration of flucrescents,

These conslderations just mentioned lead us to the hypothesis that the liver of antmals which are affected
by malignant necplasms, containing a cancerous suppressor of mitogenetic tadiation preventing the formation
of large quanta of energy, is, despite the influx of all necessaty food substances,in 2 state of proteln starvation to
some degree, in consequence of the absence of the necestary energy conditions for peptide synthests.

The experimental verlfication of this hypothesls will be dealt with in a speclal paper,

SUMMARY

The first traces of disintegration of the protein substrate of the liver (in sim) were revealed in hungry ani-
mals by the method of mitogenetic spectral analysis of selective scattering of the ultraviolet radiation when the
animals were fasted for four to five hours. Resynthesis of the protein substzate of the liver may be caused by ir-
radiatfon of the liver with the nitrogenetic source of tadlation during these "hungry® periods. Thus, stimulation
of the peptide synthesis by the mitogenetic radiation may be demonstrated.
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