
15.4. 1967 Specialia 267 

also base pa i r  subs t i tu t ions  in Neurospora. In  tes ts  on Vicia 
[aba chromosomes,  ICR-170 has been  shown to  be a p o t e n t  
chromosome-break ing  agent  induc ing  chromat id  and iso- 
chromat id  deletions,  and subchromat id ,  ch romat id  and 
chromosome exchangesL The  exper iments  repor ted  here  
show t h a t  invers ions  resul t  in t he  sa l iva ry  gland chromo-  
somes of Drosophila af ter  t r e a t m e n t  wi th  ICR-170. 

Freshly  laid eggs of Oregon-K s t ra in  were p la ted  on the  
ICR-170 medium.  This  m e d i u m  was prepared  by  mix ing  
equal  vo lumes  of 200 #g of ICR-170 per  ml  of dist i l led 
water  and basic medium.  Basic  med ium was composed of 
agar  (3%), yeas t  (10%), glucose (10%), propionic  acid 
(0.4%) and  wa te r  (100 ml). F o r  the  control ,  eggs were 
pla ted on t h e  basic m e d i u m  di lu ted  wi th  dist i l led wa te r  
(1 : 1). Th i rd  instax la rvae  f rom control  and expe r imen t a l  
media  were  ha rves t ed  for  s tudy ing  sa l iva ry  gland chromo-  
somes. The  t r e a t m e n t s  were  conduc ted  in darkness  to  
e l iminate  the  possibi l i ty  of the  pho todynamic  act ion of 
the  acr idine nucleus.  Sa l iva ry  glands were excised in 
saline wa te r  and squashed i m m e d i a t e l y  in aceto orcein. 
(ICR-170 was the  kind gif t  f rom Dr.  H.  J .  CREECH, Of the  
Ins t i tu te  for Cancer  Research,  Phi ladelphia ,  USA.)  

4 spontaneous  and 52 ICR-170- induced  inversions were 
recovered in 500 cells scored for con t ro l  and t rea ted  
larvae.  The  invers ion f requency  per  cell works  out  a t  
0.008 and 0.104 for cont ro l  and t rea ted  la rvae  respect ive ly .  
Most of t he  ICR-170- induced  invers ions  were  complex .  
The  concen t ra t ion  of ICR-170 used in these exper iments  
yielded 5.8% sex l inked lethals.  

ICR-170 has 2 componen t s :  an  acr idine nucleus and  
a monofunc t iona l  n i t rogen  mus ta rd  side chain. Mutageni -  
ci ty of acridines in bac te r iophages  is re la ted to acr idine 
intercalat ion~ and t h a t  of a lky la t ing  agents  to react ion 
of agents  wi th  n i t rogenous  bases of DNA,  p r imar i ly  by  
a lkyla t ion  of guanine a t  the  N7 posi t ion ~. Whereas  the  
a lkyla t ing  agents  are p o t e n t  ch romosome-break ing  

agents  ~, ~0-xa, the  acr idines  have  a mi lder  act ion and  t h a t  
on ly  under  p h o t o d y n a m i c  condi t ions  ~. F r o m  the  specifi-  
c i ty  of revers ions  of f rameshif t ,  amber ,  ochre and  missense 
types  oI mu ta t ions  in the  his C gene of Salmonella, i t  is 
suspected  t h a t  ICR-170,  a t  low concentra t ions ,  m a y  be 
ac t ing  on ly  by  the  acr idine nucleus and  no t  by  the  
a lky la t ing  side cha in  ~. Chromosome aber ra t ion  induc t ion  
studies have  led us to  suspect  t h a t  a lky la t ing  chain is 
necessary  for its induc t ion  of lesions in chromosomes*.  

Zusammen/assung. Bei Kont ro l l e  der  Speicheldri isen 
e rg ib t  sich, dass die Acr id inbehand lung  bei Drosophila 
Komplex inve r s ionen  erzeugt .  
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Elective Localization of aH-Corticosterone in 
Mast Cells 

Fol lowing glucocort icoid t r ea tmen t ,  the  n u m b e r  of 
mas t  cells increases l -a ;  th is  result ,  however ,  is no t  mere ly  
quan t i t a t i ve  b u t  also qua l i t a t ive ,  leading to t he  accumu-  
lat ion of t he  granules  of t he  mas t  cells, which  f inal ly  dis- 
in tegra te  4. A t  th is  phase t he  observable  n u m b e r  of mas t  
cells recedes. This  physiological  cont ro l  of the  fo rmat ion  
and d is in tegra t ion  of mas t  ceils affected by  glucocort i -  
coids seems fair ly obvious ;  no th ing  is known,  however ,  
of the  cel lular  mechan i sm of th is  control .  

Mast  cell  t r ans fo rmat ion  can be fol lowed easily in sub-  
cutaneous connect ive  tissue 4 bu t  stil l  be t t e r  in t he  
lympha t i c  organsl,a,~-L Here  some ceils - re t icu lar  ceils 
and lymphoblas t s  - t r ans fo rm in to  mas t  ceils. I t  is no t  
known whe the r  th is  is in a n y  w a y  connec ted  wi th  t he  
cort isone-cort isol  t r ans fo rma t ion  observable  in the  lym-  
pha t ic  organs.  As is known f rom t h e  exper iments  of 
DOUaHERTY e t  al. s the  sys tem of 11/~-hydroxydehydroge- 
nasa is present  in the  l y m p h a t i c  organs  and, dur ing  a 
prolonged cort isone t r ea tmen t ,  a c t i v i t y  of the  enzyme  
s ignif icant ly  increases in the  thymus .  This  can be hypo-  
the t ica l ly  connec ted  wi th  the  s imul taneous  appearance  
of this  massive  mas t  cell format ion.  

Since the  adrenal  co r t ex  of rats  and mice produces  
first  and foremost  cor t icosterone 8, the  adul t  male  
B A L B / C  mice used in our  exper iments  were g iven  cor- 
t icosterone-1,  2-3H. The specific ac t iv i ty  of cor t icosterone 
was 945.9 m C i / m M .  Label led  cor t icos terone was d i lu ted  
wi th  a non- label led  one, and a f te r  i ts  suspension wi th  
Tween  80 was in jec ted  i.p. Thus  1 rag/30 g of  cort ico-  
s te rone  was given,  one t e n t h  of which  was ac t ive .  The  
a c t i v i t y  g iven  was 5/~Ci/g b o d y  w e i g h t  6 an imals  were 
t rea ted  in this  manner .  Mater ia l  was t a k e n  f rom 2-2 
animals  1, 5 and 6 h fol lowing t r ea tmen t .  The  apex  of 
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t h e  h e a r t  of t h e  e the r i zed  a n i m a l  was  c u t  off a n d  a can-  
n u l a  was  i n s e r t e d  i n t o  t h e  ao r t a .  D e x t r a n  so lu t i on  
(P lasmodex ,  H u m a n ) ,  t h e n  bu f fe red  ( p h o s p h a t e  buf fe r  
p H  7.2) 4 .5% g l u t a r a l d e h y d e  (F luka)  was  pe r fused  
t h r o u g h  t h e  c a n n u l a .  (The  pe r fused  g l u t a r a l d e h y d e  f ixa-  
t i o n  ensures  t h e  pos s ib i l i t y  of a s u b s e q u e n t  e l ec t ron  
microscopic  au±orad iography . )  T h e  t h y m u s ,  sp leen  a n d  
ax i l l a ry  l y m p h  nodes  of t h e  a n i m a l s  were  r emoved ,  em-  
bedded ,  a n d  10/~ sec t ions  were  made .  A p a r t  of t h e  sec- 
t i o n s  was  cove red  b y  K o d a k  A R  10 s t r i p p i n g  f i lm a n d  
a f t e r  a n  8 week  exposu re  a t  4 °C were  deve loped  in  K o d a k  
D 19 d e v e l o p e r  a t  18 -20°C for  5 min .  T h e  o t h e r  sec t ions  
were  s t a i ned  w i t h  P A S  a n d  t o lu id in  blue.  These  se rved  

Fig. 3. The same mast cell group in the parallel preparation. Toluidin 
blue, x 240. 

Fig. I. Labelled cells in the cortex of the thymus appearing PAS 
positive in the parallel section, 3 h following 3H eorticosterone treat- 

ment. Unstained, oil immersion, × 450. 

Fig. 4. 4 cells from the mast cell group of Figure 2. Unstained, oil 
immersion, x 450. 

Fig. 2. Labelled mast cell group in lymph node, 6 h after treatment. 
Unstained, × 180. 
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as parallel sections. Some of the autoradiographic prep- 
arations were stained with PAS + azur; the others, after 
mounting, were studied unstained. 

i h following treatment,  slight act ivi ty  is present in 
some of the PAS positive cells of the thymus. After 3 h, 
PAS positive cells localized around the cortical vessels of 
the thymus showed high act ivi ty  (Figure 1). A few PAS 
positive ceils are present also in the lymph nodes, while 
the spleen is absolutely negative. After 6 h, very high 
activity can be seen in the mast ceils of the lymph nodes. 
The mast ceils are localized mainly in the sinuses in 
groups. Act iv i ty  is localized exclusively to the mast cells 
and not perceivable in other cells. Although act ivi ty  is 
well observable on the stained preparations, since the 
mast cell itself appears granular in stained preparations, 
a comparison of the unstained preparations with the 
parallel ones appears to be more promising (Figures 2, 3 
and 4). I t  is easily observable that  localized act ivi ty  in 
the identifiable cells conforms with the stained mast cell 
groups. 

Thus the experiment shows that  the PAS positive 
cells - which in other experiments were observed as 
developing forms of the mast ceils - and mast cells, 
electively take up aH corticosterone. No explanation 
can be given for the why and wherefore of this phenome- 
non. I t  is possible that, as heparin inhibits the reduction 

of corticosterone °, the hormone is retained only in the 
mast cells. But  this does not  seem probable as act ivi ty  
in the mast ceils increases just after 6 h. On the other 
hand, if corticosterone does disintegrate, isotope act iv i ty  
could be still present, which suggests an active uptake, 
or ra ther  an active uptake taking place during transfor- 
mation into mast ceils. Should this indeed be the case, 
this would present the glucocorticoid-mast cell relation 
from an entirely different aspect. 

Zusammen/assung. Die Aufnahme yon Corticosteron- 
1, 2-ZH in lymphatische Organe yon M/iusen des Stammes 
BALB/C wurde untersucht. Autoradiographisch wurde 
gefunden, dass das markierte Corticosteron elektiv in den 
PAS-posit iven Zellen bzw. sp/iter in den Mastzellen er- 
scheint. 
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Nucleic Acid Content of  a Diploid and of  a 

Triploid Strain of Drosophila melanogaster 
The size of diploid individuals of Drosophila melano- 

gaster is similar to tha t  of triploid ones. These animals 
obviously possess a regulating system tha t  adjusts the 
action of the 3 genomes of the triploids to almost the 
same action of the 2 genomes of the diploids. Since cyto- 
logical experiments with giant chromosomes suggest tha t  
this adjus tment  takes place on the chromosomal level, 
the nucleic acid content  of diploid and triploid Drosophila 
strains have been determined quanti tat ively.  The results 
are presented in this pap4r. 

The objects used in this experiment were larvae of the 
last stage of the diploid strain 'Berlin normal' and of thc 
triploid strain of the genetic constitution FM4, y31d sc 8 
dm B/y~ s c w  ~ ec.= 1 The animals were cultured under 
standard conditions ~. In the triploid strain, at  best 
half of the larvae are triploid, so tha t  besides triploids 
always at  least as many diploid larvae have been used 
for determination of nucleic acid content. The total  
amount  of nucleic acids, extracted according to SCHI~EI- 
I~R 8, has been measured by UV-absorption 4. The DNA 
and RNA contents have been determined according to 
BURTON~ and CERIOTTI e respectively. 

The investigation has been carried out on 2 separate 
lines (29 single experiments); the results of both are 
almost in agreement. In this paper only the data  of 1 of 
the 2 lines will be presented (Table). 

The weight of 100 larvae of the triploid strain is about  
10% lower than tha t  of the diploids, and the portion of 
the lipid-free dry weight in respect of the wet weight is 
about  4% lower in the triploid strain than in the diploid 
one. I t  is striking tha t  these differences are in contrast  to 
the number of genomes. 

The total  nucleic acid content  as well as the RNA con- 
tent  shows no significant differences in either strain. The 
DNA content  of the triploid strain, however, is about  
15% higher than that  of the diploid one. Therefore the 
D N A / R N A  ratio is changed too. The diploid strain shows 
a ratio of about  1 : 25, the triploid strain a ratio of 1 : 20. 
More detailed investigations of the diploid strain have 
shown that  the ratio is constant even if the size and weight 
of the larvae are modified by environmental  factors. 

Provided tha t  the portion of the triploid larvae of the 
triploid strain is 50%, one would expect about  25% more 
DNA in the triploid strain than in the diploid one. But, 
from the amount  expected, only ~/s are measured. Since 
in the experiments the % of 3n- and 2n-larvae could not 
be examined, one has to suppose tha t  the deficit of DNA 
is correlated to a lower amount  of triploid larvae. But  
neither can one exclude the possibility tha t  the amount  
of DNA of 3 genomes in the triploid individuals is less 
than one would expect. 

Since, in spite of the high DNA content, the RNA con- 
tent  in the triploid strain is as high as in the diploid one, 
the 3 genomes of the triploids are as active as the 2 
genomes of the diploid larvae - assuming equal stability 
of RNA in both strains. 

The regulating mechanism which makes the size of 
these triploid organisms similar to tha t  of the diploid 
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