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Large distal tooth formation in male medaka 

Specialia EXPERIENTIA 24110 

Group Diet No. Total body length 
(ram) 

Mean (Range) 

Anal fin type No. of large teeth 

c~ ~ ~ Maxillae Mandible 

Mean (Range) Mean (Range) 

(1) Standard diet 10 26.9 (25-29) 
(2) 10/~g estradiolJg standard diet 10 26.8  (25-28) 
(3) 50/*g estradiol/g standard diet 10 25.8  (25-27) 

10 0 0 2.3 (2-4) 1.7 {0-4) 
5 3 2 1.2 (0-3) 1.3 (0-4) 
0 10 0 0 (0) 0 (0) 

D 
Teeth on right maxillary bone of 25 mm male medaka fed with 
standard diet (A) and 50 /ag of estradiol/g of standard diet (B). 
Large distal tooth is seen at left end of the bone in (A). 

men t ,  50/*g of es t radiol /g  of d ie t  was  necessary  to  suppress  
t he  man i f e s t a t i on  of male  sex charac ter i s t ics .  This  m a y  
be i n t e r p r e t e d  as an an t agon i sm b e t w een  exogenous  
es t rogen and  endogenous  male  sex h o r m o n e  l ibera ted  f rom 
the  test is .  

In  t h e  normal  male  medaka ,  large t e e t h  begin  to  deve lop  
when  to ta l  b o d y  l eng th  is a b o u t  20 mm,  e r u p t  f rom oral 
ep i the l ium a t  22 m m  and  fo rma t ion  is comple te  a t  23 ram. 
B o d y  l eng th  of t h e  m e d a k a s  was  15-17 m m  a t  t he  begin-  
n ing  of t he  exper imen t ,  a s tage  well in ad v an ce  of t he  
d e v e l o p m e n t  of large t ee th .  

Es t r ad io t  h a d  no effect  on the  shape  of  t he  smal l  t e e t h  
on the  main  p a r t  of t he  maxi l lae  as shown  in the  Figure  e. 

Zusammen[assung. J unge  MAnnchen von  Oryzias Iatipes 
h a b e n  im Ober-  und  Unte rk ie fe r  grosse Eckzi ihne,  die den  
weibl ichen Tieren fehlen.  Ver f f i t t e rung  yon  50/~g 0 s t r a -  
diol /g N o r m a l f u t t e r  h e m m t  die  B i l d n n g  dieser  Ziihne v61- 
lig, 10 / ,g  nu r  unvolls tXndig.  
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C h r o m o s o m e  N u m b e r s  in Five Spec ies  of P e n t a t o m i d a e  Reut  (Hemiptera  - Heteroptera)  

The  fami ly  s t a tu s  of t he  P la tasp idae ,  A c a n t h o s o m a t i d a e ,  
Cydn idae  and  Scute l ler idae  have  been  recognized  by  
SOUTHWOOD and  LESTON, and  also KERZNER and  JACZEW- 
SKI t. However ,  fol lowing KIRKALDY 2, severa l  au thors ,  
such  as STICHEL and  WAGNER 3, p u t  t he  l a s t -men t ion ed  
family  in t he  Scutel ler inae of the  P e n t a t o m i d a e .  Based on 
cytological  f indings  all these  famil ies  are  charac te r ized  by  
hav ing  12 c h r o m o s o m e s  w i t h  t h e  usual  X X : X Y  de te rmi -  
na t ion  and  c a r y o t y p e  comparab le  w i th  t h a t  of t he  pen t a -  
t o m i d  bugs.  Their  c h r o m o s o m e  n u m b e r  is d i s t inc t  f rom 
the  p e n t a t o m i d  t y p e  which  m a y  be cha rac te r i zed  by  t h e  
presence  of 14 chromosomes .  

The p re sen t  pape r  deals w i th  t he  ch romosomes  of some 
P e n t a t o m o i d e a ,  exc lud ing  t h e  P e n t a t o m i d a e .  

Materials and methods. The  mater ia l s  used were  as 
follows : P l a t a sp idae  : Coptosoma scutellatum Geoffr. ,  Acan-  
t h o s o m a t i d a e :  Elasmucha grisea L., Cydnidae :  Legnotus 
picipes Fall. ,  Scutel ler idae : Phimodera lapponica Zett .  and  
Eurygaster testudinaria Geoffr.  They  were col lected in 
Lubl in  and  Olsz tyn  provinces .  

Aceto-orce in  t e s t e s  squashes  were  m a d e  and  figures h a v e  
been  d r a w n  wi th  the  aid of camera  tucida. × 2400. 

Observations. (1) Coptosoma scutellatum Geoffr.  This  
species, like some o the r s  be longing to  P l a t a sp idae  4, has  
12 chromosomes .  In  t he  spe rma togon ia l  m e t a p h a s e  
(Figure  1), 2 M - c h r o m o s o m e s  could be d i s t ingu i shed  f rom 
the  r ema in ing  ones. T h e y  are  d i s t i nc t l y  larger  t h a n  t h e  8, 
near ly  of t he  same size, au tosomes  and  the  X and  Y corn- 
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plements .  I n  t he  f irs t  meio t ic  division,  t he  sex-chromo-  
somes lie near  each o ther  (Figures 2 and 3) ; in the  second 
division, however ,  t hey  form a pseudo-b iva len t  (Figures 
4 and 5). I n  bo th  cases, t h e y  occupy  a cent ra l  posi t ion in 
the  me taphase  plates.  

(2) Elasmucha grisea L. The  diploid number  of chromo-  
somes is 12 in the  spermatogonia l  me taphase  pla tes  
(Figure 6). The  me taphase  I shows 5 au tosomal  b iva lents  
(1 M + 4  A) and the  X and Y chromosomes  (Figure 7). 
However ,  the  pla tes  of the  second m a tu ra t i on  division 
conta in  5 au tosomal  un iva len t s  and the  X Y  complex  
(Figures 8 and 9). 

There  are  cytological  da t a  of some species of Acan tho-  
soma Curt .  and E lasmos te thus  Fieb.  ~. They  all have  12 
chromosomes.  

(3) Leghorns picipes Fall .  The  diploid complem en t  shows 
14 chromosomes  in the  spermatogonia l  me taphase  (Figures 
10 and 11). I n  the  la te  prophase  I, 2 he te ropycno t i c  sex- 
p lasm bodies lie in the  cell centre  surrounded by  the  auto-  
somal  b iva lents  (Figure 12). I n  the  first  me taphase  stage, 
the  ch romosomal  e lements  are  near ly  of the  same size, 
wi th  the  except ion  of a smaller  one which is p resumab ly  
the  Y (Figures 13 and  14). I t  was impossible to ident i fy  
the  X - c h r o m o s o m e  in this  stage. I n  the  ear ly  anaphase  I,  
when the  chromosomal  e lements  begin to m o v e  away  from 
each o ther  towards  the  opposi te  poles of the  karyokine t ic  
spindle, i t  was also impossible  (Figure 15). Unfo r tuna t e ly  
I could no t  observe  the  second divis ion s tages  of the  
spe rmatocy tes  in which the  sex-chromosomes  in a process 
of associat ion form a cent ra l ly  placed pseudo-bivalent .  
According  to  the  F igure  12, the  X-ch rom osome  is prob-  
ably  equal  in size to  the  autosomes.  
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Figs. 1-5. Coptosoma seutellatum Geoffr. (1) Spermatogonial rneta- 
phase. (2) Metaphase I (side view). (3) Metaphase I (polar view). 
(4) and (5) Metaphase 1I (sex-chromosomes shown in black). 
Figs. 6-9. Elasmucha grisea L. (6) Spermatogonial metaphase. 
(7) Metaphase I. (8) and (9) Metaphase 1I. Figs. 10-15. Legnotus 
picipes Fall. (10) and (I1) Spcrmatogonial metaphase. (12) Late 
prophase I. (13) and (14) Metaphase I. (15) Early anaphase I. 
Figs. 16-19. Phimodera lapponica Zett. (16) Spermatogonial meta- 
phase. (17) Metaphase I. (18) and (19) Metaphase II. Figs. 20-24. 
Eurygas~er testudinaria Geoffr. (20) Spermatogonial metaphase. 
(21) and (22) Metaphase I. (23) and (24) Metaphase 1I. 

Cytological ly,  o ther  species are  known belonging to the  
fami ly  Cydnidae :  Sehirus bicolor L., Macroscytus subaeneus 
Dall. and Stibaropus molginus Schdte .  Af te r  MANNA and 
SOUTHWOOD and LESTON, the  first  2 have  12 while the  
th i rd  31 chromosomes  and X x X ,  Y sex-de te rmina t ion  s. 

(4) Phimodera lapponica Zett .  This  species is in the  
essential  conf igura t ion  of the  chromosome complemen t  
ve ry  similar  to these described above  in Coptosoma scutel- 
latum Geoffr. and Elasmucha grisea L. or  below in Eury- 
gaster testudinaria Geoffr. The  diploid chromosome com- 
p lement  in the  spermatogonia l  me taphase  is 10 au tosomes  
and  X and Y chromosomes  (Figure 16). The  au tosomal  
b iva len ts  in the  first  (Figure 17) as well as the  au tosomal  
un iva len t s  in the  second m a t u r a t i o n  divis ion (Figures 18 
and 19) are charac te r ized  by  one large M-ch romosome  and 
4 smal ler  A-chromosomes  equal  in size. In  size, one of the  
sex-chromosomes  is close to  an  A-chromosome,  while t h e  
o ther  one is only  half  the  size. 

(5) Eurygaster testudinaria Geoffr. The  chromosome 
complemen t  is the  same in number  and general  size rela- 
t ions as in the  species of Eu rygas t e r  Lap.  a l ready  descr ibed 
by  SCHACHOW and DA CUNHA 7. The  spermatogonia l  meta-  
phase plates  ca r ry  12 chromosomes  (Figure 20). At  the  
first  spe rma tocy t e  me taphase  (Figures 21 and 22) the  X 
and Y usual ly  t ake  a per ipheral  posi t ion in the  chromo-  
somal  a r r angemen t  sur rounding one of the  b iva len t  au to-  
somes. As the  second spe rma tocy te  me taphase  is formed,  
however ,  t he  sex-chromosome complex  lies in t he  midd le  
of a r ing formed by  the  au tosomes  (Figures 23 and 24) 
and passes to the  opposi te  poles in the  anaphase  wi th  
au tosome  halves.  

Conclusion. Exclud ing  Legnotus picipes Fall., which is 
charac ter ized  by the  presence of 14 chromosomes,  all the  
species examined  possess 12 chromosomes  in the i r  diploid 
complement .  The  5 pairs of au tosomes  are  composed of 
one large pair  and 4 smal ler  ones. In  the  first  spe rma tocy t e  
me taphase  plates,  the  X and Y take  a centra l  or a peri- 
phera l  (Eurygaster testudinaria Geoffr.) posi t ion in the  
ch romosomal  a r rangement .  In  the  second spe rma tocy t e  
metaphase ,  however ,  t h e y  a lways lie in the  cent re  of a 
r ing formed by the  au tosomes  8. 

Zusammen[assung. Die 5 Sch i ldwanzenar ten  Coptosoma 
scutellatum Geoffr.,  Elasmucha grisea L., Legnotus picipes 
Fall. ,  Phimodera lapponica Zett .  und Eurygaster lestudi- 
naria Geoffr. wurden  wiihrend der  Spermatogenese  karyo-  
logisch gepriift .  Mit  Ausnahme  yon Legnotus picipes Fall .  
wurde  die diploide Chromosomenzah l  mi t  2 M + 8 A +  
X +  Y bes t immt .  
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