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plasmic orgalxelles as micro tubules  are also involved 2e, ca. 
The SEM s t u d y  alone provides  good evidence for cell 
shape  a l tera t ions  in the  exper imenta l  embryos .  However ,  
these  cell de fo rmat ions  do no t  seem to affect  cell differ- 
en t i a t ion  or fu r ther  cell deve lopment ,  because the  cells 
g radua l ly  reach the i r  no rmal  shape  and cont inue  to be 
normal  as SEM analysis  shows. On the  o ther  hand,  a t  the  
supracel lular  level there  is evidence t h a t  the  d i f ferent  
amph ib i an  embryor ic  layers as a whole are cons iderably  
af fec ted  by  the  sur rounding  tissuesg. These au thors  con- 
sider t h a t  morphogene t ic  shape  change is d i rec t ly  deter-  
mined  by  mechanica l  stresses in cell layers which occur 
as a consequence  of the i r  con t rac t ion  capaci ty .  Such 
stresses seem to p lay  an i m p o r t a n t  role also in t he  re- 
cover ing  p h e n o m e n o n  observed in exper imen ta l ly  de- 
formed embryos .  

The first  conclusion f rom the  resul ts  p re sen ted  here is 
t h a t  an embryo  can develop inspire of d rama t i c  defor-  
ma t ions  ( tha t  is changes  in the  spat ia l  conformat ion)  and 
can even u l t ima te ly  recover  a normal  morphology.  A 
more  general  conclusion is tha t ,  wi th in  wide limits, no 
sequent ia l  change  of overall  shape  is necessary  for normal  
morphogenes i s  and p a t t e r n  format ion .  Consequent ly ,  the  
form of the  embryo  appears  to be de t e rmined  by  cell 
act ivi t ies  intr insic  to each stage. 

22 J. R. Gibbins, L. G. Tihmy and K. R. Porter, J. Ceil Biol. dl, 
201 (1969). 

23 J. Herkovits, A. Pisan6 and A. Fernandez de Herkovits, Rev. 
Biol. Med. Nuclear. 7, 161 (1975), Abstract. 

Chiasmate  m e i o s i s  in roaches .  II. Meios i s  in Blatella supe l lec t i l ium Serv.  

R. N. Desai l ,  2 

Department o/Zoology, Karnatak Science College, Dharwar 580 001 (India), 5 Ju ly  7976 

Summary .  In  the  cockroach,  Blat te l la  supellect i l ium Serv., meiosis in the  male is of a normal ,  ch iasmat ic  type,  wi th  
an average ch iasma f requency  of 1.3 per  b iva len t  (2n = 22 + XO). 

Unt i l  recently,  the  occurrence of ch i a sma ta  in cock- 
roaches  was a cont rovers ia l  mat te r .  The opinion of 
M a t t h e y  3, John  and  Lewis 4-6 and Sha rma  7, t h a t  meiosis 
in these  insects  is of ' non-ch iasmate '  type  was general ly  
accepted .  Subsequen t ly  in the  l ight of the  works of 
Suomala inen  s, J o h n  and Quaraishi  9, and R a j a s e k h a r s e t t y  
and  R a m a m u r t h y  10, the  val id i ty  of such a view was 
doub ted .  Still the  ' non-ch iasmate  meiosis '  hypo thes i s  
f irst  p roposed  by  J o h n  and Lewis is re ta ined  in the  
l i terature.  This was po in ted  out  recent ly  by  the p resen t  
au tho r  (Desai)11 who descr ibed clear ch ia smata  in the  
roach N a u p h o e t a  cinerea Oliv. In  the  same article it was 
proposed  t h a t  o ther  genera  and species of roaches should 
be examined.  This repor t  concerns Blat te l la  supellec- 
t i l ium Serv., a species in which male meiosis appears  to 
be qui te  normal .  
Over  100 males of th is  insect  species were collected f rom 
di f ferent  localities in and a round  Dharwar .  The observa-  
t ions  are based on aceto-orcein squash  p repara t ions  of 
testes.  Spermatogonia l  me taphases  show a diploid chro-  
mosome n u m b e r  of 23 (22A + XO). Of the  11 pairs  of 
autosomes,  8 pairs  are me tacen t r i c  and 3 submetacen t r i c .  

The X - c h r o m o s o m e  is also submetacen t r i c .  Dur ing  
meiosis pair ing is in t imate .  The crossing over  involves 
in ters t i t ia l  as well as distal  segments .  This s i tua t ion  is 
qui te  unlike t h a t  found in Pe r ip l ane t a  amer icana  where in  
ch i a sma ta  are res t r ic ted  to the  dis ta l  segments  only  
( John  and Lewis ' ,  5 and J o h n  and Quaraishig).  During 
the  early d ip lo tene  stage, 3-4 ch i a sma ta  are seen in some 
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Camera lucida drawings from aceto-orcein squash preparations of testes. • 1500. A 11 bivalents and a univalent X at early diplotene. B Late 
diplotene with advanced terminalization of ehiasmata. C Late diakinesis. Most chiasmata are terminalized. D Metaphase I. 
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b iva len t s  (figure, A). Bivalents  wi th  1 or 2 ch i a sma ta  are 
more  in number .  Subsequen t ly  mos t  ch i a sma ta  get  ter-  
minal ized dur ing  late d ip lo tene  and diakinesis  (figure, 
B, C). F inal ly  the  h ighly  condensed  b iva lents  set t le  a t  
t he  equa to r  (figure, D). Absence  of the  peculiar  p r eme t a -  
phase  s t r e t ch  of the  bivalents ,  seems to  be unique for 
th is  roach, while it  is qui te  common  in o the r  genera like 
Per ip lane ta ,  Bla t ta ,  Nauphoe ta ,  etc. The X - c h r o m o s o m e  
shows a s o m e w h a t  precocious condensa t ion .  The conden-  
sa t ion is comple ted  by  the  beginning of diakinesis.  
Segregat ion of the  X is reduc t iona l  a t  Meiosis I. 
Of the  11 b iva len ts  7-8 show one ch iasma each at  late 
d ip lo tene  and diakinesis,  while 3-4 show 2 ch i a sma ta  
each as a rule (figure, B, C). In  the  la t t e r  group, one 
b iva len t  occas iona l ly  shows 3 chiasmata .  20 spermato-  
cytes  were examined ,  f rom the  p repa ra t ions  of each of 
the  males collected, to work  out  the  average ch iasma 
f requency.  
The average ch iasma  f requency  per  b iva len t  is 1.3, and  
per  cell it  is 14.6. The r ecombina t ion  index  (haploid 

n u m b e r  plus mean  of ch iasmata ,  according to Darl ington)  
is therefore  26.6. F r o m  the  foregoing account  i t  is qui te  
clear t h a t  in Bla t te l la  supel lect i l ium there  is i n t ima te  
pai r ing  of the  homotogues  wi th  clear evidence  of crossing 
over,  no t  necessar i ly  in the  t e rmina l  regions of the  biva-  
lents.  Fur the r ,  the  r ecombina t ion  index  is also fairly 
high.  One migh t  expec t  the  genus Bla t te l la  to have  pro-  
duced a good n u m b e r  of species. On the  cont ra ry ,  i t  has  
p roduced  3 species only. The reason for th is  lack of 
d ivers i ty  m a y  be the  a lmos t  cont iguous  d i s t r ibu t ion  of 
popula t ions  of th is  genus t h r o u g h o u t  t he  t ropical  and  
t e m p e r a t e  regions, t h o u g h  p r o b a b l y  a na t ive  of N o r t h  
Africa12 and reached  Ind ia  and  o the r  t ropical  count r ies  
via  Europe  13, wi th  a concomi t an t  lack of isolat ing factors.  
This  s tudy  on Bla t te l la  supel lect i l ium supplies ye t  an o the r  
example  of ch ia smate  t ype  of meiosis in cockroaches.  

12 D.R. Ragge, Frederick Warne & Co. Ltd., Lond. Publ., p. 64 
(1965). 
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Summary. Morphological  evidence is given for the  conc remen t  fo rma t ion  encoun te red  in the  ra t  pineal  gland, the  
occurrence of which  has no t  been repor ted  so far (for the  rat).  

The conc remen t  fo rmat ions  (brain sand, acervuli  cerebri) 
in the  pineal  gland are areas of calcif icat ion appear ing  in 
t he  form of concentr ica l ly  a r ranged  rings or as amorphous  
s t ruc tu res  which  are c o m m o n l y  found in the  h u m a n  
pineal  glands and  in the  glands of some animals  as horse,  
donkey  and  ca t t le  1. However ,  the  occurrence of these  for- 
ma t ions  in the  ra t  pineal  gland has no t  been observed  2 
and  repor ted  so far. 
I n  the  course of histological  examina t ions  of 2.5-3 m o n t h s  
old no rma l  adul t  albino r a t  pineal  g lands  acervulus  for- 
ma t ion  was observed  in a female ra t  pineal  gland (figure) 
in the  v ic in i ty  of which  the  homogenous  mate r ia l  is also 
de tec table .  Al though  the  origin and the  p a t t e r n  of acer- 
vulus  fo rma t ion  have  no t  been  clearly revealed so far, it  is 
general ly  considered t h a t  the  init ial  s tage is the  fo rma t ion  
of colloid in t he  p inea locyte  cy top l a sm and  t h e n  the  
pa r t i c ipa t ion  of p a r e n c h y m a l  and  the  connect ive  t issue 

e lements  1,a,4. I t s  compos i t ion  is found  to be close to  
myel in  shea ths  of t he  nerve  f ibres 4-9 and, on the  o the r  
hand ,  mineralogical ly  s imilar  to  enamelT. 
Rep o r t s  in re la t ion wi th  the  fo rmat ion  of pineal  acervuli  
are con t rad ic to ry ;  i t  has  been  a t t r i b u t e d  to  degenera t ion  
or ageing processes 3, while mos t  of t he  s tudies  do no t  con- 
s ider  it  as a pathological  sign or regression 1, 5, 8, 9. Rep o r t s  
on the  occurrence of acervuli  in t he  pineal  glands of t he  
newborn  ~ and  of chi ldren 1~ and whereas  its absence in 
the  aged s suppor t  the  second view. Also we have  en- 
coun te red  acervuli,  a l t hough  in small  quant i t ies ,  in the  
l amb  pineal  glands,  which  also suppor t  the  view t h a t  
acervulus  fo rmat ion  shows individual  var ia t ions  depend-  
ing on the  indiv idual  conditionsS, L Our observa t ion  of 
p ineal  acervulus  in the  r a t  s t r eng thens  th is  opinion fur-  
the rmore ,  indica t ing  t h a t  acervulus  fo rmat ion  can com- 
m o n l y  occur in the  ra t  as well, and can n o t  be cons idered  
as specific to some of the  m a m m a l i a n  species, or depen-  
d e n t  on some ex te rna l  factors,  since we encoun te red  i t  in 
one animal  a l though all of t he  animals  were kep t  unde r  
tile same condit ions.  
Since funct ional  significance of pineal  acervuli  still  re- 
mains  obscure,  it  is no t  possible  to expla in  the  acervulus  
fo rma t ion  in the  r a t  p ineal  gland or to  answer  t he  ques-  
t ion  : w h y  no t  in all rats,  and  w h a t  is th is  special fac tor  ? 
We  hope t h a t  fu r the r  s tudies  on the  pineal  gland will give 
us the  answers.  

Concrement in the pineal gland of a rat: Fixation: Bouin's fluid. 
Stain: Hematoxylin-eosin. • 1200. 

1 K. Seharenberg and L. Liss, Progr. Brain Res. 10, 216 (1965). 
2 B .S .  ~ayli, Thesis, University of Ankara, Medical Faculty, 

Ankara (1962). 
3 L. Thifiblot and H. Le Bars, in: La glande pin6ale ou 6piphyse. 

Libraire Maloine S. A., Paris 1955. 
4 A.M. Khelilnskii, Probl. Endokr., Moskva 15, 50 (1969). 
5 G. Heidel, Anat. Anz. 71G 139 (1965). 
6 A. Bayer and G. Bayerova, Endokrinologie 52, 1 (1967). 
7 C.P. Mabie and B. M. Wallace, Cale. Tiss. Res. 16, 59 (1974). 
8 M. Mileu and Gh. Vrejoiu, Ruin. med. Rev. 3, 13 (1959). 
9 W.B. Quay, progr. Brain Res. 10, 69 (1965). 
10 E. Wildi and E. Frauehiger, Progr. Brain Res. 10, 222 (1965). 


