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are oval or e longated  wi th  fine or th ick  axons  and 
measure  16-30 ~tm and  wi th  oval  nuclei  8-12 ~m in 
d iamete r  (Figure 2). The cy top la sm shows dense granular  
s t ructure ,  futl of mi tochondr i a  and  Nissl bodies.  The 
neurosecre to ry  granules occur in aggregates  in per inuclear  
as well as in the  ex t r eme  pe r iphe ry  of the  ceils. The 

secre tory  subs tances ,  as well as the  typ ica l  Nissl bodies,  
are s ta ined  wi th  C H P  and  AF.  I t  is p robab le  t h a t  the  
basophil ic  subs tances  m a y  be ident ical  wi th  Nissl bodies. 
Many  vacuoles conta in ing  conspicuous neurosecre to ry  
mater ia l  appear  in the  per iphera l  region of the  per ikaryon  
(Figure 2). The neurosecre to ry  granules are released f rom 
the  ceils via  t he  axons  or cell membrane .  The neuro-  
secre tory  granules can be t raced  far in to  t he  processes of 
the  nerve  cells. In  the  two large ganglia s i tua ted  a t  b o t h  
sides of t he  p h a ry n x ,  numerous  Gomori -pos i t ive  granules  
m a y  be also observed along the  fibres. The vege ta t ive  
ganglia which  are ve ry  close to  t he  p h a r y n x  and oesopha-  
gus conta in  grea t  amo u n t s  of Gomori-posi t ive  secretion.  
The secreted granules  can be de tec ted  wi th in  the  nerve  
fibres. Thus  i t  seems mos t  l ikely t h a t  the  vege ta t ive  
ganglia also conta in  cells w i th  secre tory  charac te r  and 
funct ion.  Fur the r ,  accumula t ion  of Gomori -pos i t ive  
mater ia l  and  posi t ion of neurosecre to ry  cells in these  
ganglia suggest  t h a t  t he  neurosecre to ry  cells found in t h e m  
m a y  have  some role to p lay  in the  digest ive system.  

Zusammen/assung. Neurosekre tor ische  Zellen wurden  in 
den vege ta t iven  Ganglien yon  Dendrobaena atheca 
gefunden.  Zahlreiche Gomori-posi t ive  Sekre tgranulen  
k o n n t en  im Cytoplasma,  in den pe r ipheren  Vakuolen  und  
im Axon dieser Zetlen nachgewiesen  werden.  

Fig. 2. Horizontal section through the vegetative ganglion showing 
the neurosecretory ceils. AX, axon; NL, nucleolus; N, nucleus; P, 
pharynx; V, vacuole containing neurosecretory material. Bouin, AF, 
x 900. 
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Gene Amplification and its Effect on the Structure and Function of the Oocyte Nucleus in the 
Whirligig Beetle Gyrinus natator (Gyrinidae, Goleoptera-Adephaga)* 

In  1916, HEGNER and  RUSSELL 1 in a shor t  r epor t  
descr ibed a ch romat i c  ex t r ach romosoma l  body  in the  
germ-l ine cells of the  Gyrinid,  Dineutes nigrior, during 
the  oocyte  d i f ferent ia t ion.  According to  these  authors ,  
th i s  body,  as regards  i ts  morphology,  t he  t ime  of its 
appea rance  in the  %male  germ-l ine  and  i ts  behav iour  in 
di f ferent ia l  mi toses  which  give rise to  t he  oocyte  and the  
group of nurse  cells associated wi th  it, closely cor responded  
to the  so-called Giardina ' s  body  in Dyeiscidae. Al though  

whirligig beetIes have  no t  been  s tudied  cytological ly since 
t h a t  t ime,  never the less  it seems ev iden t  t o -d ay  t h a t  the  
chromat ic  body  descr ibed in Dineutes is t he  ex t rachro-  

* This research was supported in part by funds from the Cytobi- 
ology Committe of the Polish Academy of Science. 

1 R. W. HEGNER and C. P. RUSSELL, Proc. natn. Acad. Sci. USA 2, 
356 (1916). 
J. G. GALL, Genetics 61 Suppl., 121 (1969). 

Fig. 1. Longitudinal section through the germarium of an ovariole. 
The anterior tip of the ovariole is to the right. Each oocyte nucleus 
contains a deeply stained body of extrachromosomal DNA which is 
situated in the middle of nucleus or is located excentrically under the 
nuclear membrane. Oocyte chromosomes are also clearly visible. 
Feulgen and light green. • 625. 

Fig. 2. Two early diplotene nuclei with conspicuous caps of extra- 
~hromosomal DNA. Diplotene chromosomes in the middle of the 
nuclei are clearly visible. Feulgen and light green. • 2050, 
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Figs. 3 and 4. Longitudinal sections through the egg follicles in late 
previtelIogenesis, showing greatly elongated oocyte nuclei with 
many lateral processes. Nearly the whole nucIei are filled up with a 
huge mass of nucleoli which, in fixed preparations and at low magni- 
fication, appears as a homogenous substance rich in RNA. The clear 
space between the nueleolar material and the nuclear membrane in 
Figure 3 is an artifact resulting from a shrinkage of this material on 
fixation. Note the very strong basophilia of the layer of ooplasm 
surrounding the nucleus. Methyl green pyronin. • 240. 

Fig. 5. Autoradiograph of an egg follicle in midpreviteilogenesis. 
Labelling of nurse nucleus and oocyte nucleus is similar. Owing to 
the oblique section of the follicle, oMy a part of the oocyte nucleus 
is visible. Incubation with SH-uridine for 15 min. • 240. 
Fig. 6. Autoradiograph of a portion of late previtellogenetie egg 
follicle in longitudinal section showing very long and heavily labelled 
oocyte nucleus. Heavy label over follieIe cell nuclei is also visible. 
Incubation with SH-uridine for 15 min. • 220. 

mosomal  chromat in2  accumula ted  in the  oocyte  nucleus 
as a resul t  of a process  known as gene amplif icat ion.  

As the  observa t ions  of t{EGNER and  RUSSELL were 
only concerned  wi th  the  course of different ia l  mitoses  and 
very  early stages of the  oocyte  growth,  it seemed inte- 
res t ing to s tudy  the  fate  and role of ex t r ach romosomal  
ch roma t in  in the  oogenesis of Gyrinidae.  In  th is  paper  
some da t a  concerning modif ica t ions  of oogenesis in t he  
merois t ic -poly t rophic  insects,  as re la ted appa ren t l y  to the  
presence of ex t r ach romosomal  DNA, will be presented .  

The adul ts  of whirligig beetle,  Gyrinus natator, have  
been used in th is  s tudy.  Al though  the  course of differen-  
t i a t ing  mitoses has no t  been s tudied  in th is  species, the i r  
number ,  like t h a t  of mi toses  in Dineutes is clearly 3, 
because each oocyte  is associated wi th  the  group of 7 
nurse  cells. The nucleus of each young oocyte  occuring in 
the  ge rmar ium differs f rom the  nurse  cell nuclei in t h a t  it  
also contains,  in addi t ion  to the  chromosomes,  a compac t  
Feulgen posi t ive  b o d y  (Figure 1). In  p a c h y t e n e  oocytes,  
the  ex t ra  DNA is a spherical  s t ructure ,  abou t  5 ~zm in 
d iameter ,  s i tua ted  in the  middle  of t he  nucleus. W h e n  tile 
oocyte  begins  to grow, the  D N A  body  migra tes  to  one side 
of the  nucleus, adhers  to the  nuclear  m e m b r a n e  and  
assumes a cap-like form (Figure 2). Soon af ter  tha t ,  the  
DNA body  spreads  over  the  whole inner  surface of the  
nuclear  membrane .  This process is accompanied  by  its 
gradual  dispersion,  which resul ts  in the appea rance  in tile 
nucleus of very  small, Feulgen pos i t ive  granules.  Some of 
these granules adher  to t he  inner  surface of the  nuclear  
membrane ,  and the  others  are evenly  dispersed in the  
nuclear  sap. As the  f r agmen ta t i on  and  dispers ion of the  
ex t ra  D N A  proceeds,  considerable  quant i t i es  of nucleolar  
material ,  mos t  of ten in the  fo rm of large blocks of irregular 
shape,  appear  in the  oocyte  nucleus. A t  the  Iater s tages o5 
the  oocyte  growth,  the  degree of dispersion of ex t ra  DNA 
becomes so high t h a t  it  is impossible  to de tec t  it  any  
fu r ther  wi th  t he  Feulegen method .  While  those  changes  in 
the  s t ruc ture  of ex t ra  D N A  are tak ing  place, the  oocyte  
nucleus gradual ly  increases in size, bu t  it  still preserves its 
spherical  shape.  Up  to t h a t  stage, the  general  course of 
nuclear  processes in oocytes  of Gyrinus resembles  to a 
considerable  ex t en t  t he  oogenesis in Dytiscus and o ther  
Dyt isc id  wa te r  beetles in which  gen t  ampl i f ica t ion  takes  
place 3, ,. 

W h e n  the  e longat ing g rowth  of the  oocyte  begins, its 
nucleus is a t  f i rs t  ellipsoidal and  later  assumes a cylindrical  
shape.  Dur ing  t h e  whole per iod of fu r the r  growth,  atong 
wi th  the  e longat ion of t he  oocyte,  the  nucleus is also 
elongated,  so t h a t  in the  middle  previ te l logenet ic  s tages 
its length  a t t a ins  abou t  300 ~In and  it is only a l i t t le  
shor ter  t h a n  the  whole oocyte  (Figures 3 and 4). The 
average d iamete r  of the  nucleus a t  these  stages does not,  
however ,  exceed abou t  16 ~xm. I t  m a y  be calcula ted t h a t  
the  volume of such a nucleus in Gyrinus corresponds  to 
the  volume of a sphere  abou t  50 ~m in d iamete r ;  its 
surface, owing to ex t reme  elongation,  is however  twice as 
large as the  surface of such a sphere.  In  fact  the  volume, 
and par t icu lar ly  the  surface of the  oocyte  nucleus in 
Gyrinus increases even more,  as a result  of p roduc t ion  by 
the  nucleus of numerous  th in  processes pene t r a t i ng  the  
ooplasm at  a d is tance  of 10 and more  ~zm (Figures 3 and  
4). Direct ly  before the  degenera t ion  of nurse  cells, the  
lenght  of the  oocyte  in Gyrinus increases to 630 ~zm and  
its nucleus a t t a ins  a length of up to  500 ~zm. 

a ]~. URBANI and S. RUSSO-CAIA, RC. Ist. Set. Camerino 5, 19 (1964). 
4 iE. URBANI, Monitore zoo1. ira1. 3, 55 (1969). 
s K. BIER, VV. KUNZ und D. RIBBERT, Chromosoma 23, 214 (1967). 
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Dur ing  the  g rowth  of t he  nucleus, the  nucleolar  ma- 
terial  is gradual ly  f r agmen ted  into smaller  and smaller  
granules and aggregates.  In  the  advanced  previ tel lo-  
genetic stages, near ly  the  ent i re  nucleus is evenly  filled 
up wi th  an a lmost  homogenous  subs tance  rich in R N A  
(Figures 3 and 4), which  is composed  of very  small  
granular  nucleoli, s imilar ly as it  is in the  nuclei of the  
growing oocytes  of Dyt i sc idae  in which the  nucleolar  
ex t ra  D N A  occurs ~. Only a re la t ively  small  area of the  
nucleus remains  free of t he  nucleolar  material .  In  th is  
area all the  oocyte  chromosomes  are accumula ted  forming  
a compac t  karyosphere .  This indicates  t h a t  the  behav iour  
of ch romosomes  in t he  oogenesis of Gyr in idae  does no t  
essent ia l ly  differ f rom t h a t  of the  chromosomes  in nuclei  
of the  growing oocytes  in t he  ma jo r i t y  of insects  w i th  
po ly t roph ic  ovaries. 

The very  s ignif icant  increase in the  volume and  surface 
of the  oocyte  nuclei in Gyrinus and  the  abundance  of the  
nucleolar  mate r ia l  on the  one hand ,  and  the  condensed  
s ta te  of the  oocyte  chromosomes  on the  o ther  hand,  seems, 
to indicate  a considerable  t r ansc r ip t iona l  ac t iv i ty  of the  
ex t ra  D N A  conta ined  in those  nuclei. The autoradiogra-  
phic examina t i on  carried out  wi th  the  use of 3H-uridine 
has fully conf i rmed this  supposi t ion.  The results  ob ta ined  
have  p roved  t h a t  dur ing  the  whole per iod of previ tel lo-  
genesis the  oocyte  nuclei are ve ry  act ive  in R N A  synthesis .  
The in t ens i ty  of th is  synthes is  seems to be of the  same 
order  as the  in t ens i ty  of R N A  synthes is  in the  nurse  cell 
nuclei  (Figure 5). The labell ing of the  oocyte  nuclei 
resul t ing f rom the  specific incorpora t ion  of 3H-uridine 
in to  newly syn thes ized  R N A  is evenly  d i s t r ibu ted  all over  
them,  in line wi th  the  d i s t r ibu t ion  of t he  nucleolar  mater ia l  
(Figure 6). 

We did no t  succeed, so far, in d emo n s t r a t i n g  t h a t  the  
. nucleolar  R N A  synthes ized  in the  oocyte  nuclei of 

Gyrinus is nex t  t r a n s p o r t e d  th rough  the  nuclear  m e m b r a n e  
into the  ooplasm.  The fact  t h a t  such a process,  mos t  
p robab ly  very  intensive,  ac tual ly  takes  place t h roughou t  
the  whole previ te l logenet ic  g rowth  per iod of oogenesis, 
seems to be conf i rmed by  the  grea t  R N A  concen t ra t ion  in 
a th ick  layer  of ooplasm ad jacen t  to the  nuclear  mem-  
brane  (Figures 3 and 4). The degree of basophi l ia  of t h a t  
layer  of ooplasm begins to decrease only a t  the  end of 
previtel logenesis ,  t h a t  is a t  the  s tage di rec t ly  preceding  
the  degenera t ion  of nurse  cells. I t  also seems t h a t  the  
con t r ibu t ion  o f  nurse cells in supply ing  R N A  to the  
ooplasm of growing oocyte  is minor,  a t  least  in te rms  of 
quan t i ty ,  in compar ison  to the  role p layed  by  the  oocyte  
nucleus in t h a t  process.  The p resen ted  da t a  are pre l iminary  
results  of cur ren t  invest igat ions .  

Zusammen/assung. Autorad iographische  Un te r suchun-  
gen an den Oozy tenkernen  des TaumelkMers  Gyrinus 
natator zeigen eine hohe  1RNA-Syntheseaktivit / i t ,  kurz 
n ach d em sich der ex t rachromosomale  Chromat ink6rper  
im K a r y o p l a s m a  aufgelockert  hat .  Da die Oozytenchro-  
mosomen  gleichzeit ig in der  Karyosph~re  zusammenge-  
bal l t  sind, wird angenommen ,  dass die Transkr ip t ions-  
akt ivi t / i t  an der ex t r ach romosomalen  DNA abl~iuft. 
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Active Components  of Sargassum tortile Effecting 
of Coryne Uchidai 

Hydrozoa  of CoeIenterata  are observed very  of ten  
a t t a ched  to various algae. This associat ive re la t ionship  
be tween  ep iphy t ic  hydrozoa  and  algae is fo rmed by  the  
sequence of s e t t l emen t  of hydrozoan  larvae  onto  the  
associa ted algal tha l lus  and then  the  g rowth  of the  
hydrozoan  colony thereon.  I t  has  been not iced biologically 
t h a t  mos t  of ep iphy t ic  hydro id  have  the i r  own prefer red  
alga and  t h a t  this  par t icu lar  associat ion is es tabl ished by  

the Settlement of S w immin g  Larvae 

the  algal preference  of the  set t l ing larvae. These observa-  
t ions suggest  t h a t  an alga, to  which  the  swimming  larvae 
prefer  to settle, m igh t  produce  some specific chemical  
co mp o u n d  which induces the  se t t l ing  of swimming  
hydrozoan  larvae. 

I t  was found recent ly  t h a t  the  se t t l ing  of the  swimming  
larvae of Coryne Uchidai, a kind of hydrozoa,  was clearly 
induced  by adding  the  juice of Sargassum tortile ( Japanese  

Bioassay of synthetic 1, II and III toward the larvae of Coryne Uchidai 

Time (h) 12 ~ 24 48 72 

Stage ~ m el s a b p m el s a b p m el s a b p 

d-Tocotrienol (I) b 6 2 2 7 1 2 7 ~ 3 
Control o 2 8 1.0 10 

Epoxide (I1) e 3 7 5 5 5 5 
Epoxide (II) r 3 4 3 2 5 1 2 7 3 
Control o 5 5 5 5 2 3 5 

Dehydro epoxide (III) ~ 5 2 3 1 4 5 4 6 
Control h 4 2 2 4- 2 4 3 1 5 1 

~Abbreviation; m, swimming; cl, crawling; s, settling; a, attaching; b, formation of tentacle bud; and p, formation of polyps, bOne drop 
(0.05 ml) of ethanol solution containing 15 mg of DL-(I) in 1 ml of ethanol was added to 10 larvae in 20 ml of sea water. The values show 
the number of larvae in different stages, c One drop of ethanol containing no material was added under same conditions, aAll of the 7 larvae 
died accompanying cytolysis, e One drop of ethanol solution containing 30 mg of II was added to 10 larvae in 20 mI of sea water. ~A quater of 
1 drop of the above original solution was used. gOne drop of ethanol solution containing 30 mg of epoxide (III) in 1 ml of EtOH was dropped 
on filter paper and the solvent was evaporated. The filter paper was put in 20 mi of sea water containing 10 larvae. ~Filter paper without 
material was put in sea water. 


