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Experimental Investigations on the Merogeneous
Somatic Induction.

By
V. Plesums.

Previous investigations have shown that with some agents
it is possible to cause mutations and lasting modifications (Dauer-
modifikationen). This is a proof that outer circumstances are
capable of producing also genotypical changes in living organisms.

In the cases of direct induction, di. e. when the agent
acts directly on the germ cells, there can be no doubt.
Unexplained remains the nature of those experimental aberrations,
where the agent acts directly on the somatic tissues only,
or when it influences simultaneously the somatic as well as the
germ cells. By this are meant chiefly the experiments of
Standfuss, E. Fischer, Tower, Diirken, Kiihn, and
Henkes on insects as well as Stieves, Guyers, and
Sm1ith’s, and many other investigations in this direction.

Especially in such cases where the direct parallelin-
duction does mot come into the question there still remain two
possibilities: 1) hologen eous somatic induction, i. e. when the
general change of the somatic reaction influences the germ cells
(Dirken, Kammerer) and 2) merogeneous somatic induction
when the aberration is induced locally in some organ, and this
fact becomes the cause of a corresponding induction in the germ
cells. The latter case characterises Lamarckism; it is championed
by Simon, and by Diirken it is also considered as a mero-
geneous induction which further on chamges into a hologeneous
one. While in the domain of experimental investigation several —
though differently interpreted — examples of hologeneous induc-
tion may be indicated, the possibilities of merogeneous induction
have not yet been thoroughly studied.
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As the other branches of investigation have not yielded decisive
facts, Lamarck’s principle of inheritance in regard to the
importance of variations acquired in the individual life for geno-
typical variations still remains to be proved or disproved.

The question might be elucidated by such experimental investi-
gations in which the aberration were induced during the sensible
period of development and by concentrating the outer agent
only upon the corresponding organ, avoiding a direct induction in
the germ cells and protecting also the remaining part of the
organism against a direct influence of the agent. In the material
chosen for this experiment the sensible period of the aberrant
organ in question must be simultaneous with the development of
the germ cells. Merogeneous induction would be proved beyond
all doubt if the aberrant characters thus acquired showed also in
the offspring.

Guided by this idea my teacher, Professor N. G. Leb e-
dinsky, suggested that I should undertake the experiments later
described. The most convenient material are butterflies, for their
wing-patterns are comparatively easily aberrantly influenced, the
sensible period of the wing-patterns is short and simultaneous
with the development of the germ cells. Up to now the difficulty
lay in the finding out of a suitable method, as the experiments
had been effected on chrysalids only totally.

Several methods of partial stimulation were tried until the
experiments with ethyl chloride proved to be the most suitable for
the purpose. The material chosen for the experiments was Vanessa
urticae L.

In the summer of 1935 experiments were undertaken in order
to obtain an aberration of the wing-pattern. In view of the
sensible periods of these wing-patterns as described in 1934 by
W. Kohler and W. Feldotto pupae at the stages of 1—12,
2—24, and 26—48 hours were chosen. One of the Anlagen of
the wings in the pupa (the right one) was just once sprinkled
with a thin trickle of chemically clean ethyl chloride. The ethyl
chloride evaporating intensively, the besprinkled spot freezes. The
time of the exposure to the action of thel stimulous was approxima-
tely 30 seconds. All the rest of the time the pupa remained placed in
vessels coverd with nets, in normal circumstances, at a temperature
of +20 — 1-25°C.

The imagines emerged from the pupae of the 1—12 and the
224 hours’ stage gave positive results. Several butterflies
showed a peculiarly good aberration of the marking on the right
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forewing, the most characteristic change being that the twin black
spots on the upper surface of the wing had entirely disappeared.
The rest of the wing-pattern was mormal, only the remaining
black elements of the marking had become in some degree diffuse,
not so sharply defined. The scaliness was somewhat slighter, the
wing itself in most specimens a little narrower in shape (see
figure). The marking on the under surface of the forewing was
normal ; the hindwing showed also normal marking, colouring, and
shape. The left-side wings were normal in all specimens, with well
defined black twin spots.

Vanessa urticae L. An aberration in the pattern of the right forewing. Pro-
duced by freezing with ethyl chloride. There are no black twin spots.

As to number, this aberrant form could be obtained in 5% of
the specimens used for experimental purposes. Of the remainder
70% were normal or showed only a slight diffusedness of the
elements of the black pattern and a slighter scaliness on the right
forewing, 20% exhibited a crippled right forewing, especially the
inner edge being shrivelled or even quite undeveloped, so that the
twin spots were not discernible and the nature of the aberration
could not be defined.

It must here be said that the disturbances in the development
that cause crippling are not to be confounded with the deviation
which produces aberration. In a few cases of severe crippling of
the forewing the hindwing was also injured, but its pattern and
colouring were normal in all cases. The mortality amounted to 5% ;
one half of these insects perished soon after the experiment; in
the other pupae there were found normally developed butterflies,
but with still greater defects in the area of the rudiment of the
right wing; the wings had not developed at all.
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Vanessa urticae L. Experiments w1th Ethyl Chlo-

ride,

Summer 1936.

Freezing of the rudiment of the right wing in the pupa by one
besprinkling with ethyl chloride.
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11 specimens with normal wing-

pattern (7 84 and 4 99); only

some of them with a faintéer mar-
king of the forewing.

2 9 9 with severely injured right
forewings, so that the wing-pattern
cannot be distinguished; in the
region of the front edge dark gray
colour discernible. Hindwings nor-
mal.

1 & with a slightly injured inner
edge of the right forewing; marking
of the wing clearly discernible; no
black twin spots (on the left side
they are well pronounced); the
yellowish brown ground is darker;
the remaining black spots and the
band of the outer edge somewhat
diffuse, but not larger.

1 2 with a normal wing-pattern.
1 Q with a strongly defective right
forewing and also a slightly injured
hindwing.

1 pupa perished — the butterfly
had normally developed excepting
the rudiment of the right wing
which had not developed at all.

*) 14 specimens with normal wing-
pattern (5 44 and 9 2 2) 1 @ with
a slightly narrower right forewing
without black twin spots; otherwise
the marking and the colouring of
the wings are normal, as is also the
hindwing.

*) The ¢ was taken for pairing experiments, which produced normal off-
spring (see text).
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*) One specimen was taken for pairing experiments, which produced nor-
mal offspring (see text).
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2 & & with defective right fore-
wings.

3 specimens (4 &) with normal
marking of the wings.

2 specimens with strongly defec-
tive right forewings, weak; though
the wings straightened the insects
soon perished. Normal wing-pat-
tern in such places where injuries
did not prevent their being seen.

1 pupa perished, the butterfly had
not developed.

1 & and 1 9 with normal wing-
pattern.

5 spec (2 44 and 3 29), with
normal wing pattern.

3 spec. with a fainter marking on
the right forewings (2 29 and
1 3).

*) 83 &3 with a strongly defec-
tive right forewing, otherwise nor-
mal.

1 & with normally developed
wings, 2 pupae perished; one of
them contained a normally deve-
loped butterfly, excepting the right
wing that had retained its rudi-
mental form.

9spec. (6 29 and 4 & &) nor-
mally developed,

Hspec. (4 292 and 1 3) with a
fainter scaling of the right
forewing, pattern normal.

6spec. (4 29 and 2 33) with

greater or slighter defects of the
right forewing, the pattern being
not entirely distinguishable, the
region of the twin spots not discer-
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{ ‘ nible, black spots on the front edge
| slightly diffuse. One butterfly soon
perished. 1 @ with a slightly in-
jured right forewing, absence of
twin spots clearly .visible.
3.VIL! 6 3 spec. (2 48 and 1 ?) normal.

2 3 & with severely injured right
forewings: one of them showed also
a slightly injured hindwing. Pattern
normal. 1 3§ with a somewhat
narrower right forewing with no
black twin spots; the dark band of
i | the edge slightly diffuse, darker,
F ’[ indistinct; the other wings show
i , normal marking.

In the experiments with pupae taken at a later stage,
especially at that of 26—48 hours, no aberration in the marking
of the wing was ascertained. The imagines that emerged from
these pupae were either quite normal or showed a mechanical
crippling of the corresponding wing. For this reason only pupae
of the stage of 2 to 26 hours were used for the experiments which
followed in the summer 1936. The results obtained were similar
to those above described (see table).

As regards the progress of the development of the pupae it
must be stated that the pupae remain mobile during the action of
the ethyl chloride, no general «lethargic» condition was observed.
The duration of the pupa stage equals that in normal circumstances
of development, not being perceptibly lengthened as it is in the
cases of total exposition.

In the summer of 1936 pairing of specimens of the aberrant
forms succeeded only in one instance, ¢ having a typically aberrant
right forewing without black twin spots, and & a defective right
forewing, so that only the front edge with the mormal marking
could be seen, the black elements being slightly diffuse and the
marking fainter, while the inner edge with the twin spots had not
developed and the nature of the aberration could not be defined.
From the eggs 30 caterpillams hatched and were kept in normal
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circumstances during the whole period of development. 29 of them
changed into pupae and one perished of a caterpillar disease. The
imagines were all normal. The wing-pattern was similar on both
sides, the twin black spots on both forewings were also similar and
varied within the usual limits.

In view of the small number of offspring and the indistinct
characteristics of 4 these results cannot be regarded as decisive in
the question of merogeneous induction, but further experiments
intended by me promise to bring out important facts for the elucida-
tion of the problem. The chief aim of this preliminary note is to
make known the very simple and convenient method of induction
above described.
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(Latvijas Universitates Salidzinimas anatomijas un eksperimentilas
zoologijas institits.)

Eksperimentali pétijumi par merogeno somatisko indukeiju
V. Plésums. :

Minéta jautajuma atrisina$anai autore cenSas eksperimentali
iegut aberrativu formu, aréjam kairinatajam iedarbojoties tikai
uz attiecigo somatisko organu, ar ko ir izslegta direkta dzimum-
Stinu indukcija un pasargatas arl paréjas organisma dalas no 'tie-
8as kairinataja iedarbibas. Eksperimenta materials jaizvalas tads,
kur aberrativi ietekméjama attieciga organa sensiblais periods
sakrit ar dzimumsSitnu jutigo periodu. Standfussa, E.
Fischera un citi eksperimenti rada, ka tads materials ir
taurini.
stundu stadija, labais sparnu aizmetnis wvienreizigi apSlakts ar
smalku chloretila striklu (apm. 30 sek.). Pati kiinina visu laiku
paliek kustiga. DazZi no §im kininam iznakusie imagines (ap 5%)
uzrada aberrativu laba priekSsparna rakstu. Sparna- virspusé
pilnigi izzudu§i melnie dvinu laukumi; bez tam vérojams vél ne-
liels paréjo, normali novietoto melno raksta elementu izpladums,
vajaks zvinojums un parasti ari pats sparns mazliet Sauraks. Pa-
kalsparns krasas un formas zina normals, tapat kreisas puses
prieks- un pakalsparns. Paréjie 70% normali, 20% ar kroplu labo -
priekSsparnu un apm. 5% kininas nobeidzas. Kininas stadijas
ilgums normals, nav ieverojami pagarinats.
piski aberrativu labo priekSsparnu, uz kura nav melno dvinu lau-
kumu un ¢ kam chloretila iedarbibas sekas ir laba priekSsparna
defekts — neattistita sparna iekSmala, ieslédzot ari melno dvinu
laukumu apvidu, ta ka <aberracija nav nosakama. ParoSanas
rezultata iegiti 29 normali pécnacéji.

Nelielais iegiito péenaceju skaits un nenoskaidrotas 3 ipasibas
nav pietiekosi fakti, lai taisitu kadus slédzienus par merogenas
indukecijas iespéjamibam, bet méginajumus turpinot ir ceribas
iegit vértigas atzinas Sis problémas atrisinaSana.






