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The  s t r ips  were t h e n  exposed  to o smium t e t rox ide  va-  
pours.  The s ta in ing  reac t ion  was p r o m p t  and in tense  for 
me]a ton in  n and  slow for sero tonin  v~ (Figure 6). The 
s t r ips  were decolorized by  t r e a t m e n t  wi th  per iodic  acid 
10% solution.  

Discussion. These  resul ts  show t h a t  osmiophil ic  gran-  
ules are  p re sen t  in t he  r a t  pineal  g land  and  t h a t  the i r  
n u m b e r  increases w i th  age. The high con t en t  of the  pineal  
b o d y  in se ro ton in  and  mela tonin ,  and  the  s ta in ing  of 
these  two subs tances  af ter  exposure  to o smium te t rox ide  
vapours ,  suppor t s  the  view t h a t  se ro ton in  and  mela ton in  
are  c o m p o n e n t s  of the  osmiophi l ic  granules.  The granules  
seem to con ta in  also tipids, because t h e y  are soluble in 
xylene.  The posi t ive  PASM s ta in ing  of the  granules  ob- 
se rved  in the  phase -con t r a s t  microscope migh t  suggest  

t h a t  the  PASM mater ia l  visible in the  l ight  microscope is 
the  same mater ia l  which is s t a ined  by  osmium te t roxide .  

Final ly,  the  per ivascular  local izat ion of the  granules  
induces  specula t ion  t h a t  t hey  en te r  the  blood s t r eam as a 
p ro d u c t  of sec re to ry  ac t iv i ty .  

Fig. 6. Serotonin and melatonin staining after 1 h exposure to os- 
mium tetroxide vapour~. 

Fig. 5. Argyrophilic material is localized around and inside the peri- 
vascular space and around the capillary wall. Bouin fixation. Paraffin 
and beeswax embedding. PASM, Schiff and hematoxiline stainings. 

Light microscopy. Magnification x 17t10. 

Riassunto. Sezioni di  p ineale  di r a t t o  impube re  e adu l to  
sono s t a t e  e samina te  al microscopio  a con t r a s to  di  fase ed 
al microscopio o t t ico  dopo colorazione secondo la tecnica  
di JoNEs. Gli au tor i  con fe rmano  l ' es is tenza  di una  a t t i -  
vitA secretor ia  che a u m e n t a  con l'etA e p r o s p e t t a n o  la 
possibil i t~ che  nel secreto  s iano c o n t e n u t e  se ro ton ina  e 
mela ton ina .  
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Differential  Implanta t ion  of T w i n  
B las tocys t s  in Megaderma (Microchiroptera)  

While examin ing  the  r ep roduc t ive  phys io logy  of the  
ba t s  of R a j a s t h a n  desert ,  we came across a gravid  female 
Megaderma lyra lyra Geoffroy dur ing  the  m o n t h  of April  
last  year  hav ing  two di f ferent  sized foetuses.  

Norma l ly  Megaderma does no t  ca r ry  two  concep tuses  a t  
a t ime  b u t  there  have  been  occasional  ins tances  of twin-  
n ing in spasmal. So far as we know, there  has been  no 
record  of tw inn ing  in lyra. 

This  note  is no t  only  in t ended  to record the  occurrence  
of occasional  double  foetuses  in lyra bu t  also to repor t ,  
for the  first  t ime,  t h e  more  i m p o r t a n t  fact  of t he  di f ference 
in size be tween  the  two.  The larger female foetus  (Figure) 
was p re sen t  in the  left  ho rn  of the  u terus  while the  smal ler  
male  occupied the  r ight .  The p lacen tae  are separa te ,  and  
each embryo  has  its own umbil ica l  cord and  blood vessels. 

Ne i the r  of the  ovaries  showed  a corpus  lu teum in the  
above  gravid  female.  All t he  same,  we are led to  infer  
t h a t  b o t h  ovar ies  are ac t ive  in lyra, and  in b o t h  horns  of 
the  u terus  p roges ta t iona l  changes  are b rough t  about .  In  
order  to expla in  the  difference in size of the  twins,  it  m a y  
be argued t h a t  the  left ova ry  ovu la ted  first, the  ferti l ized 

egg imp lan t ed  in the  left horn  and  a p lacen ta  formed ; the  
r igh t  ova ry  ovu la ted  a f te r  the  left  and  the  spe rm sojourn-  
ing in the  r igh t  t u b e  were ac t iva ted ,  one of t h e m  fertiliz- 
ing the  egg. I t  is r a t h e r  doub t fu l  if a f ter  the  fo rmat ion  of a 
corpus  lu t eum in the  left ovary,  the  r ight  would ovu la te ;  
the  s p e r m  m a y  be assumed to be viable as has been  des- 
cribed in some win te r ing  bats~;  HAMLETT a th inks  t h a t  
r e t en t ion  of spe rm in t h e  t r a c t  is likely in Megadermidae .  
However ,  e x a m i n a t i o n  of t he  n o n - p r e g n a n t  ho rn  of t he  
u te rus  of two gravid  females  dur ing  the  middle  of March 
th is  year  disclosed the  absence  of spe rm in t he  t ubes ;  in 
these  the  p r e g n a n t  left horn  measured  16 x 19 m m  and  
21 × 18 m m  respect ively .  These p ro b ab l y  r ep re sen t  mid-  
t e r m  (?) uter i  as pa r tu r i t ion  in these  ba t s  is usual ly  no-  
t iced in the  middle  of May. At  a n y  rate ,  th i s  does  no t  pre- 
clude spe rm having  en te red  the  r igh t  ho rn  and  hav ing  
been diges ted  pr ior  to the  da t e  of cap tu re  of the  two 
p r e g n a n t  lyra by us. The a r g u m e n t  ad v an ced  above  also 
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assumes  t h a t  t he  corpus  l u t e u m  in the  left  ( )vary d i sap-  
peared  in ear ly  p r e g n a n c y  and  t h a t  no o t h e r  s t r u c t u r e  
took  over  i ts t unc t ion  enab l ing  t h u s  t he  r i gh t  o v a r y  to  
o v u l a t e ;  i t  is k n o w n  in the  ba t s  t h a t  the  corpus  l u t e u m  
d i sappears  ve ry  ear ly  4. t n  lyra, the  ovar ies  of the  two  

Heterosexual twins of Megaderma, × 2. AM part of amniotic mem- 
brane of male, F female twin, M male twin, PF placenta of female, 
PM placenta of male, UF uinbilicus of fenmlc, UM umbilicus of male, 

UT uterus. 

g r a v i d  females  col lec ted  d u r i n g  M a r c h  d id  n o t  show cor- 
pora  lu te& these  h a v i n g  d i s ap p ea red  a t  leas t  two m o n t h s  
pr ior  to p a r t u r i t i o n ,  if n o t  earlier.  

In  view of t h e  absence  of d a t a  on t h e  a b o v e  two points ,  
viz., t h e  presence  of spe rm in t h e  r i gh t  h o r n  p r io r  to  M a r c h  
an d  t h e  d i s a p p e a r a n c e  of t h e  left  co rpus  l u t e u m  to e n a b l e  
t h e  r i g h t  o v a r y  to  func t ion ,  i t  a p p e a r s  more  r easonab le  to  
a s sume  t h a t  l )o th  ovar ies  o v u l a t e d  s i m u l t a n e o u s l y  a n d  
fe r t i l i za t ion  was p r o b a b l y  also s imul t aneous .  T h e  left  
zygote  gaip-ed d e v e l o p m e n t a l  p r e d o m i n a n c e  over  the  
r i g h t  a n d  t h e  r i g h t  b l a s t o c y s t  m a r k c d  t ime ,  t h e  cause  for 
t h i s  de l ay  be ing  n o t  known .  Cases of defer red  or  de l ayed  
i m p l a n t a t i o n  a re  n o t  u n k n o w n  a m o n g  m a m m a l s .  N ida -  
t ion,  therefore ,  shou ld  h a v e  t a k e n  place in t h i s  b a t  h a v i n g  
tw ins  a t  d i f f e ren t  per iods  of life of t h e  b las tocys t s .  

I t  is d i f f icul t  to  say  w h a t  would  h a v e  h a p p e n e d  to  t h e  
smal le r  foe tus  a t  t h e  t i m e  of p a r t u r i t i o n  of t h e  l a rge r ;  
p r o b a b l y  i t  would  h a v e  a b o r t e d .  

Zusammen/assung. Ungle ichgesch lech t ige  Zwil l inge 
yon  ve r sch i edene r  Gr6sse y o n  Megaderma lyra lyra 
(Microchi roptera)  w u r d e n  im Apr i l  l e t z t en  J a h r e s  in  
e inem t r / i ch t igen  W e i b c h e n  ge funden .  U m  die Gr6ssen-  
d i f ferenz  de r  Zwil l inge zu erkl~iren, wird a n g e n o m m e n ,  
dass  in d ie sem Fal le  zwei E ie r  b e f r u c h t e t  w o r d e n  waren ,  
dass  die l inke  Zygote  e inen  V o r s p r u n g  fiber die r ech te  ge- 
w a n n  u n d  dass  d e s h a l b  die I m p l a n t a t i o n  de r  r e c h t e n  
B l a s t o cy s t e  verzSger t  wurde .  
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P h o t o s e n s i t i v i t y  of the  P inea l  O r g a n  in the  
T e l e o s t ,  Salmo ir ideus ( G i b b o n s )  ~ 

Direct  p h o t o s e n s i t i v i t y  of t he  p inea l  o rgan  has  been 
c la imed in a n u m b e r  of te leos t  f ishes f rom which  the  la te ra l  
eyes had  been  removed .  However ,  t he  ev idence  is on ly  
indirect ,  be ing  based  e i the r  on  colour  Changes ~ a or be-  
hav iou ra l  t es t s  *-". i n  t he  p resen t  e x p e r i m e n t s ,  d i r ec t  evi-  
dence  is g iven of l igh t  s ens i t i v i ty  of t he  p inea l  o rgan  (epi- 
physea l  vesicle) in t he  r a i n b o w  t r o u t ,  Salmo irideus 
(Gibbons) .  

One-year -o ld  specimens,  a b o u t  10 cm in l eng th ,  were 
anaes the t i z ed  w i t h  t r i ca ine  (MS-222), immobi l i zed  b y  
i n t r a m u s c u l a r  in jec t ion  of a smal l  dose of t n b o c u r a r i n e  
chloride,  and  per fused  w i th  a s t r e a m  of oxygen ized  t a p  
wa te r  t h r o u g h  the  gills. In  some e x p e r i m e n t s  the  la tera l  
eyes were removed .  In  o rder  to  get  access to  t h e  p inea l  
complex,  the  i n t e g u m e n t  on  t op  of t he  h e a d  a n d  t he  
f ron ta l  bones  were t a k e n  off, t h e  ep iphysea l  vesicle be ing  
c lear ly  seen dorsa l  to  t he  c e r e b r u m  as a reddish ,  nea r ly  
g lobular  evag ina t ion  in t he  pos ter ior  p a r t  of t he  fo rebra in  
where  men ingea l  me l anopho re s  are absen t .  Af ter  r emov-  
ing t he  ca r t i l ag inous  p la te  cover ing  the  p inea l  vesicle 
w i th  the  aid of o p h t h a l m i c  lancets ,  responses  were led off 

b y  m e a n s  of microe lec t rodes  (steel needles  e lec t ro ly t ica l ly  
s h a r p e n e d  a n d  i n su l a t ed  e x c e p t  a t  t h e  t ip  7) gu ided  b y  
m e a n s  of a m i c r o m a n i p u l a t o r .  

Some of t h e  resu l t s  are  i l l u s t r a t ed  in t h e  Figure .  I l lu-  
m i n a t i o n  b y  wh i t e  l igh t  of t h e  p inea l  vesicle produces ,  
a f t e r  a l a t e n c y  of a b o u t  30 msec, i n h i b i t i o n  of t h e  spon-  
t a n e o u s  d ischarge .  W i t h  s h o r t  s t imul i  (0.1 sec) a c t i v i t y  
g r a d u a l l y  r e a p p e a r s  a f t e r  cessa t ion  of t h e  s t i m u l u s  (Fig- 
ure,  A')  whi le  w i t h  longer  s t imu l i  (0.65 sec) t h e  i n h i b i t o r y  
effect  is on ly  t r a n s i e n t  (Figure ,  A") .  Thus ,  i l l u m i n a t i o n  of 
t h e  p inea l  vesicle in f ishes is fol lowed b y  b o t h  i n h i b i t o r y  
a n d  e x c i t a t o r y  changes  of n e r v o u s  ac t iv i ty .  Pho tosens i -  
t i v i t y  of t h e  p inea l  o rgan  is n o t  e v e n l y  d i s t r i b u t e d  over  
t h e  organ,  a c t i v i t y  be ing  r eco rded  m o s t l y  f rom t h e  surface  
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