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It is a well-known fact that between two generations the gametes represent 
the maintenance of life and that of genetic continuity. From this point of 
view the female and male gametes are not corresponding in value in all respects. 
The parthenogenetic processes make it probable that it is the female gamete, 
which plays a greater role. In our experiment we had the intention to follow the 
way from the food resorption of the parents to the organism of the differenti
ated offsprings, making a comparison between the paternal and maternal lines.

For the approaching solution a very good possibility is provided by the 
investigation of the phosphor-metabolism, as the phosphor plays a very many- 
fold part, and through its radioactive isotope it can be determined in exceed
ingly small quantities with the help of comparatively simple methods too.

° The investigations concerning the phosphorous metabolism of the insects 
have a considerable literature. For us, the investigations of K i n g  (11, 12 
13, 14) are of special interest. He compared the P-turnover of the male and 
female imagos of the Drosophila, developed on an isotope-phosphoric medium 
established the lethal ray-dose for the Drosophila on the different stages 
of development, and determined the quantity of the incorporated phosphor 
on the different stages of their individual development, lie conducted a full 
investigation over the P-metabolism of the females, and he found that a con
siderable part of the P, taken from the medium got into the ovum. The con
nection between the quantity of the 32P, incorporated into the male gamete, 
and their mutagenous effect was investigated by B a t e m a n  (1) and 
O f t e d a l  (21, 22). Similar investigations were made in Bombyx morì and 
Galleria mellovclla (16) and in many other insects (4).

In connection with the separate identification of the phosphor-compounds 
of the insects there are many questions, which are unexplained as yet (15.) 
It seems to be regular that the inorganic P-content is in inverse ratio to the 
metabolic activity (7). It has been stated that the nucleotides with a high of 
energv form only a small proportion of the acidesoluble phosphorous com
pounds, 60 — 70% of them being inorganic pyrophosphate (8) or meiaphos- 
phate (17). W y a 11 (24) made a full study of the P-fractions of the Cecropia 
silk-moth, and in its pupa he found much о -glycerophosphate, phosphoetanol- 
amine and phosphocoline. On the other hand, in the Bombyx-mori he met 
with the accumulation of a great amount of sorbite-6-phosphate. When study
ing the RNS/DNS proportion of the wing-primordium he discovered some 
changes, characteristic of some of the stages of the morphogenesis. N i e- 
m i e r k o  (18, 19) demonstrated that the P-distribution in the Bombyx is 
strongly influenced bv the stage of development, the aeration and temperature 
conditions. In connection with the application of his minucious method to the
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deterniinatiönof the DNS, N ig  ο n followed up the change in the DNS-content 
oi the Drosophila during the individual development.

As to the quantity and distribution of the phosphor, transferred to the 
progeny, we have not found any data in literature.

In the course of our experiment we investigated the quantity of phosphor 
made up from the medium and the gamete into the bodies of the animals’ 
and its distribution between the fractions.

Material and Method
The object of our investigations was the wild type ’’Algeria” of the 

Drosophila melanogaster, inbred for years. The animals were cultivated on 
D e 1 g о w s к у s medium (3) on a temperature of 26°, in a thermostat. Under 
such conditions, the development of a generation takes 200—240 hours 
r m i a o L . T  Set t0 an iuitial activity of about 8 micro-C/ml with 
u ?on4A whic,h “J our scaler apparatus resulted in a specificai activity of 

about 300 cpm/γ  P. I he yeast, which was to be dropped on the medium was 
cultivated in the course of several days on isotope-containing medium after 
the method ol K i n g  (13). We started another parallel culture too on a 
medium with a non-isotopic phosphor-content. We used one part of thè “iso
topic animals for the purposes of our investigations concerning the incor
poration of the phosphor, originated from the medium and its distribution 
among the fractions, and the other part we applied for the winning of des
cendants. \\ c relieved the larvae and pupas from the contamination of medium 
by washing them on the surface in Drosophila Ringer (6). Washed down 
the animals were blotted on a paper wadding and weighed. In the single samples 
there were 15—500 individuals.*

With the purpose of gaining offsprings, the adults and pupas, developed 
on the isotopic and normal medium respectively, were carefully isolated imme
diately after their hatching out of the puparium, and they were kept separately 
according to their sex, for two days, the isotopic ones on fresh isotopic medium, 
and the non-isotop incorporating ones on fresh normal medium so that the 
mating could be made with animals with completely developed sexual organs 
In order to distinguish the phosphor, given into the organism of the descendant 
»rough the male and female gametes, we performed reciprocal crosses with 

“ isotopic and normal animals. In the course of the pairing the flies were 
staying on normal medium for 12 hours. After this, the females and males 
í\avi,nf  ”ee" lsolated, the mothers were placed on a new, normal medium. 
He let the fecundated females to lay their eggs for 12 hours, after which we 
removed them from the medium. The repeated passage of the animals was 
necessary in order to prevent the medium of the descendant larvae from beim' 
dirtied by the isotopic parents.

We prepared autoradiogramms from the ova, originated from the recipro
cal crosses, and from the descendant larvae, in the different instars, in order 
to pursue the changes of their total phosphor-content. After washing the 
larvae were killed in hot Ringer that they should be fixed in an outstretched 
position After it they Avere put on a microscopic slide, and dried in the exsic
cator. We pressed a nuclear X-rayfilm on the microscopic slide, and developing

* .? he DrosoPJ,ila stocks were placed at our disposal by M. L. Belgowsky, for which 
the authors express their thanks on this occasion. У
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it after the expositional time, established [after the model of Η о w a r d (9)] 
on the basis of the exploratory measurements of the activity, we estimated them 
microscopically. We concluded the activity of the samples on the base of the 
number of the silver granules which had remained after the substraction of the 
background. We have measured the distribution of the phosphorous content 
received from the parents between the different fractions in a great number 
of individuals of larvae which were standing immediately before entering into 
the pupa stage.

The separation of the phosphor-fractions we made after the method 
of S c h m i t h —T a n n h a u s e r  (23). The animals, designated fractionis- 
ing were homogenized in 96% ethanol, and the acid soluble fraction, was 
separated with ice-cooled 0,2 N HC104. In order to determine the addebbile 
part of the acid soluble fraction, we hydrolyzed with N H2S04 on 100 C° for 
10 minutes, and determining the orthophosphat, formed with the method of 
B e r e n b l u m  (2), we shook it through isobutanol. The lipoid soluble 
fraction was solved by keeping it on 70 C° for 3 minutes in a mixture of alcohol 
and ether in the proportion of 3:1.  We let the rest stay with N KOI! on 37° 
for 15 hours, and then, souring the solution with concentrated HC1 and 50% 
trichloracetic acid, wc separated the DNS nucleotides. We separated the pro
tein-phosphor, existing in the form of orthophosphate, from the RNS nucleo
tides, which had remained in the solution, in the course of a direct phosphor- 
determination. It is to be remarked that it was onty the determination of the 
marked-phosphor, bound to the proteine, that this method was applicable 
for, because in consequence of the disturbing influence of the trichloracetic 
acid it was not possible to make any conclusions as the absolute phosphorous 
content. With the exception of the latter fraction, we controlled the values of 
the phosphorous content of the single fractions also on the basis of the results 
of the chemical phosphor-determinations, performed after the digest of the 
fractions with H 2S04.

We have summarized our results in tables, which are detailed below. 
The data, indicated in the table, represent the average-values of 6—8 measur
ings, made in three-series. The parallel fractionating samples of the single 
series showed a relatively small deviation of about 10%. Ibis de\ iation vas 
not greater than 20% between the different series either.

Results and Discussions

We concentrated our data of investigation on the stages of the four- 
day-old larvae, of the young pupal stage and that of the imago, in which 
stages of development there was an opportunity for the most reliable appre
ciation, and for the analysis of seven phosphorous reactions. The quantities 
of phosphor, originating from the medium and incorporated into the different 
fractions, are shown in table 1.

From the data of the 1. table it can be seen that the intensive morpho- 
genetieal processes of the pupal-stage is preceded by a marked increasing 
of the acid-soluble fraction (1720-2100), which takes place at the expense 
of the alcohol-soluble fraction, containing mainly the phosphor in the inorganic 
bound, and which, for the most part, falls on the acid labile components 
(1640).' So the phosphor, incorporating into the acid soluble fraction, in this 
period gets mainly into the acid labile compounds.
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Table 1.
The change ol the phosphor-fractions in the course of Ihe individual development of the Drosophila

melnnognster 
P/1000 laivae

From the pupal-stage onwards there is an increase of the lipoid phosphor 
to be observed, which is probably connected with the sexual maturation. The 
DNS-content shows relatively small difference during the period investigated. 
The higher value, characteristic of the pupa stage, can be explained by the 
fact that here the males and females occur promiscuously, and because of 
the somewhat shorter life-cycle there are more female ones among them. 
The decrease of the RNS-content is relatively considerable, which points to 
the decrease of the time of the proteinsynthesis. The increase of protein 
phosphor content in the imagoes is very conspicuous, but as to its background 
we have nothing whatever at our disposal to go on.

The phosphor-content of the larvae, originated from the reciprocal cross 
obtained by them through the mediation of the spermatozoa and the distri
bution of the phosphor-content of the female and male gametes between the 
phosphorus fractions of descendant, are demonstrated on table 2.

Comparing the summarized data of the 2. table, we can see that the 
quantity of the phosphor originating from the egg is about fifty times more 
than the phosphor, obtained through the spermatozoa. According to the

Table 2.

The phosphor, originating troni the Iemale and male gamete 
distributed in the phosphor-tractions ot the descendant 

( y  P/1000 fou r clays old larvae).
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crossing
Fractions

isotopic female crossed 
with normal male

normal female crossed 
with isotopic male

A lc o h o l  s o l u b l e  ................. 4 ,8 t r a c e s
A c id  s o l u b l e .......................... 8 ,3 0 ,1 3 0
A c i d  l a b i l e  ............................. ( b 4 ) t r a c e s
L ip o id  s o l u b l e  .................... 1 ,5 0 ,0 4 2
D N S  f r a c t i o n  ....................... 1 ,3 0 ,0 5 4
R N S  f r a c t i o n  ....................... (1,2 0 ,0 9 9
P r o t e i n  f r a c t i o n  .............. 3 ,3 0 ,1 5 0

S u m  t o t a l  ................................ 3 2 ,8 0 ,4 7 5

N .  Stage of the 
individual

Individual ' ' \ d c v e l o p m e n t  
weight \

4 day old larva young pupa
imago

female male

in mg-s. 1,82 1,34 1,30 0,92

F r a c t i o n s  :
A lc o h o l  s o l u b l e  ............... 1 0 4 0 9 7 0 1 5 5 0 3 S 0
A c id  s o l u b l e  .................... 1 7 2 0 2 1 0 0 1 0 7 0
A c id  l a b i l e  .......................... (4 7 2 ) (1 0 4 0 ) (5 2 0 ) (5 4 )
L i p o i d e  s o l u b l e  ............... 27 2 3 7 5
D N S  f r a c t i o n .................... 0 0 1 02 118 4 2
R N S  f r a c t i o n  .................... 2 2 0 7 119,4 8 4 8 5 3 2

3 3 3P r o t e i n  f r a c t i o n  ............ 111 5 5 1 9 2

S u m  t o t a l 5 1 7 1 4 4 4 8 3 8 5 3 1 7 2 9



data available in literature, a t the Drosophila we can count with a 25-fold 
polyspermy, so the amount of phosphor in one spermatozoon can be only the 
1/1250 part of that in the female one, supposing the same phosphor-content. 
Comparing the data of literature, obtained with the help of microscopical 
measurements concerning the dimensions of the spermatozoa of the Droso
phila, we find the proportion between the weights of the female and male 
gametes to be of 10® order, which is by three orders greater than the data 
obtained in the course of our investigations. The weight of the female gamete 
as calculated, is equal to 10, that of the head of the spermatozoon to 3,6. 10-7, 
that of the tail to 1,8. 10-5, on the whole to 1,84. 10-5. The methods, em
ployed in the course of our investigations (repeated passage of the insects) 
makes it impossible to assume that the relatively great amount of phosphor 
transferred from the spermatozoa into the descendants could be ascribed to 
the contamination of the medium of the larvae. I t must be added that we have 
made sure of it, by measuring the activity of the medium too. It would also 
be possible to assume that a considerable part of the egg, fertilized by the 
isotopic spermatozoa perishes, and gets into the food of their brothers and 
sisters, which have hatched out. But this possibility was also precluded by the 
number of the larvae, which hatched out. A further possibility for an appli
cation is that the turnover rate of the phosphor originating from the female 
gamete may be greater than that of the spermatozoa one, which may lead 
to the virtual decrease of the phosphor content, obtained from the egg. In 
order to settle this problem, we compared the values on the autoradiograms 
of the descendant larvae of different age with each other.

The total number of grains calculated to the complete autoradiogram of 
the single animals are 9,5 · K)6 at the ovum, and 8,6. 10® at the larva. Counting 
on the basis of the different expositional times, the isotop-excretion during 
the development of the larva would not explain a difference more than of one 
order so we have to draw the conclusion that the dimensions concerning the 
spermatozoa, which are to be found in literature, are probabily in need of 
correction.

The distribution of the phosphor originating from the medium and from 
the spermatozoa, between the different fractions, is shown on table 3.

Table 3.

The distribution ot the phosphor, originating from the m edium  and troni the gam etes in the 
phosphor- tractions ot the Drosophila larva in %
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origin of the phosphor

Fractions
The medium female gamete male gamete

A lc o h o l  s o l u b l e  ................................ 2 0 ,2  % 1 8 ,8  % . . . . %
A c i d  s o l u b l e ........................................ 3 3 ,4  % 3 2 ,9  % 2 7 ,1  %
A c i d  l a b i l e  ........................................... (9 ,1% ) ( 2 9 , 4 % ) (?)
L i p o i d e  s o l u b l e  ................................ 0 ,7  % 5 ,9  % 8 ,7  %
DNS f r a c t i o n  . . ............................. 1 ,3  % 5 ,1  % 11 ,8 %
R N S  f r a c t i o n  ..................................... 4 2 ,2  % 2 4 ,5  % 2 0 ,8  %
P r o t e i n e  f r a c t i o n ............................. 2 ,2  % 1 2 ,8  % 3 1 , 6 %

S u m  t o t a l  .................................. 1 0 0 ,0  % 1 0 0 ,0  % 1 0 0 ,0  %



From the data of the 3. table it ean be stated that the distribution oi 
the phosphor, originated from the medium or from the female and male 
gamete is sharply unequal in the different fractions. It is very interesting 
that the proportion of the phosphor in the labile, alcohol soluble fraction which 
is originated from the medium, and from the egg, stands very close to each 
other, while the phosphor, originated from the spermatozoon, is contained 
in the fraction only in traces. The relative amount of the acid soluble fraction 
is roughly the same in the three variants, in the acid labile fraction there is 
more phosphor incorporated from the egg than from the medium. In con
sequence of the great isotop-dilution, the determination of the acid labile 
phosphor, originating from the spermatozoon, is not to be estimated. From 
the phosphor, transferred by the spermatozoa, there is more incorporated 
in the lipoide fraction than from that originated from the medium.

The changes in the proportion of the DNS-phosphor content is in accor
dance with expectation. In this fraction the proportion of the phosphor, obtain
ed from the medium is relatively smaller than that of the phosphor, originat
ing from the spermatozoon. The difference between the RNS and protein 
fractions can be explained by the different amount of reserve-material and of 
plasm in the somatic cells and in the egg.

Summary

The distribution of the 32P, incorporated by the Drosophila melanogaster 
is very unequal in the different fractions, the high valve of the acid soluble 
fraction being especially significant. The pupa-stage is preceded by the consi
derable increase of the acid soluble fraction at the expense of the alcohol soluble 
one. The amount of the lipoid soluble phosphor is increasing in the course of 
individual development. The DNS content remains relatively constant. The 
RNS content is increasing during the ontogeny (cf. table i ).

At the transfer of the 32P by the spermatozoa there was a difference to 
be observed, depending on the direction of the cross. In the descendant larvae 
of “ isotopic” females x males, cultivated on normal medium, the amount of 
transferred phosphor is 50 times more than that obtained at reciprocal cross
ings. (Table 2.)

Comparing the distribution of phosphor originating from the medium 
and the spermatozoa respectively (table 3.), we have stated that the distri
bution of the phosphor of different origin between the fractions is markedly 
different. It is very striking that the percentage of the phosphor originating from 
the medium and that from the female gamete are very near to each other, 
while the phosphor, originating from the spermatozoon appears only in 
traces. The acid soluble fraction shows roughly the same values, in the acid 
labile fraction there is more phosphor incorporated from the egg than from 
the medium. In consequence of the great isotop-dilution the determination 
of the acid labile phosphor, originating from the spermatozoon, cannot be 
estimated. In the lipoid fraction there is relatively more phosphor incorporated 
from the spermatozoon, than from the medium.

The amount of the DNS-phosphor-content develops according to expec
tation. From the phosphor, originated from the medium there is relatively 
a smaller quantity incorporated in the desoxyribonucleic acid than from that, 
originated from the spermatozoon. The difference between the proportions
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of the RNS and protein fractions respectively can be explained by the diffe
rence in the amount of the reserve-material and that of the plasm in the somatic 
cells and in the egg.
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Инкорпорированный Р32 в различные этапы онтогенеза Drosophila melanoeasioi· 
распределяется различно среди исследованных фракций, особенно знач теты . 
большая величина фракции растворимой в кислоте. Увеличение „
воримон Фракции за счет алкогольно-растворимой фракции опереждает становление' 
к\ колкой. Количество фосфора, растворяющегося н липоидах во время онтогенез·! 
при Зывает. (.одержание ДНК относительно постоянно. Содержание РИК во время онтогенеза уменьшается. (Табл. I.) Л время

При передаче Р32 путём половых клеток в зависимости направления скоеши 
вания замечаются различия. У личинок, потомков скрещивания: изотопная
Лпед^пч вД РГ е," Т  "ормаль"°" питательной среде, количество переданного фосфора в 50 раз больше, чем при реципрокном скрещивании. (Табл 2)

Сравнивая распределение фосфора, происходящего из питательной сое,,, 
и из половых клеток (Табл. 3.) мы установали, что распределение рмногопопоо 
„схождению фосфора между фракциями резко различается. Бросается в паза 
что проценты фосфора, происходящего из питательной среды и жевской по ювой 
клетки приблизительно одинаково, тогда как фосфор, происходящий из ммжской 
о овон клетки находится только в следах. Кнслочю/раствориЛя фикция 

вариантов показывает в общих чертах охотные ветичинп* m ·οΡ1ΙΛ,. ,··. tI * ,
εορΉ?' ОпКп1.СС"чТ1К>'ЛабИЛЬНук> ФРаки|,ю встраивается вольше, чем из рататезьаои

ЗГЛХЯХ znzzzszsrzxi Οο', " ί персл" " ого '"»·»-
„ „ „ i0'” "“· " “  co;|-l' -вам и я фосфора ДНК соответствует ожщапному фосфора 
чем”получерного"изД^зловых Ж .

3,n' “ “ , w c "  « .. ......

РЕЗЮ.МЕ
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