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of b a s e m e n t  m e m b r a n e  in the first  g roup  of animals ,  a t  
mos t  a modera t e  widening of th is  s t ruc ture  in the  second 
group.  No basal-like, f ibrine or fibrinoi~d deposi ts  were 
seen. The epi thel ia l  ceils were enlarged and  showed fusion 
of t he  foot  processes  (Figure 1); a t  these  si tes the re  was 
some densi f ica t ion of the  cy toplasm.  An increased n u m b e r  
of organeltes was encounte red ,  as well as vacuoles con- 
ta in ing  an electron dense  mater ia l .  

In  the  p rox ima l  convo lu ted  tubules,  beside m a n y  ab- 
normal ,  dense  inclusions,  necrot ic  cells were seen, wi th  
des t ruc t ion  of t he  brush  border .  There  were numerous  
ceIlular f r agmen t s  in the  lumens,  po in t ing  to  an apical  
necrosis  (Figure 2). 

Control  r abb i t s  d id  no t  show any  def ini te  lesions. 
In  the  f i rs t  group of animals ,  p l a sma  concen t ra t ions  of 

inulin ranged  f rom 36 to 62 mg/100 ml. 

Discussion. The p re sen t  e x p e r i m e n t s  show t h a t  inulin 
produces  in r abb i t s  def ini te  a l te ra t ions  of g lomerular  as 
well as p rox imal  t ubu la r  u l t ras t ruc ture .  The mos t  s t r ik ing  
of t h e m  were:  presence  of numerous  macrophages  in the  
capi l lary lumens,  endothe l ia l  t umefac t ion  and  hyper -  
ac t iv i ty ,  en l a rgemen t  of epi thel ia l  cells wi th  fusion of foot 
processes;  necrosis  of t he  p rox ima l  convo lu ted  tubules .  
VChen the  subs t ance  was  g iven dai ly  for two weeks,  the  
s ame  type  of lesion was encounte red ,  b u t  more  pro- 
nounced .  

I t  should  be po in ted  ou t  t h a t  these  changes  were pro- 
duced  by  doses of inulin below the  max ima l  a m o u n t s  
which  have  been  given to  m a n  or animals .  P l a sma  levels 
as large as 565 mg/100 mI have  been  rel~>rted in dog, and 
400 rag/100 ml in m a n  ~. 

The pa thogenes i s  of t he  u l t r a s t ruc tu ra l  lesions, shown 
in the  p re sen t  s tudy ,  remains  conjec tura l  and it would be 
p r e m a t u r e  to a t t e m p t  any  compar i son  wi th  o the r  experi-  
m e n t a l  or spon taneous  a l tera t ions .  A first  app roach  to  an 
u n d e r s t a n d i n g  of changes  due  to inulin, however ,  should  

refer to  the  physical  chemical  proper t ies  of th is  polysac-  
char ide.  Inul in  forms supe r sa tu r a t ed  solutions,  liable to 
p rec ip i ta te  in cer tain condi t ions .  I ts  molecular  weight  ex- 
ceeds 5000, which resul ts  in low diffusibi l i ty .  Moreover,  
the  di f fus ion coefficient  is cons iderably  less t han  would be 
expec ted ,  due to  an e longat ion  of the  molecule,  and  is 
equ iva l en t  to a molecular  we igh t  of a p p r o x i m a t i v e l y  
15,000. 

The p re sen t  f indings indica te  t h a t  the more  or less com- 
plete f i l t rabi l i ty  of a subs tance  does not  exclude the  pos- 
s ibi l i ty of g lomerular  as well as tubu la r  a l tera t ions .  The 
a b o v e - m e n t i o n e d  smal l  in t ra rena l  s torage  of imdin  m i g h t  
bear  some re la t ionsh ip  to  these  a l te ra t ions .  The t e n d e n c y  
to prec ip i ta te  is favoured  in the  tubules  by the  process of 
urine concen t ra t ion .  However ,  one c a n n o t  rule o u t  some 
t r ans ien t  s torage  of inulin in the  glomeruli ,  where  cellular 
reac t ions  to  the  po lysacchar ide  seem to occur.  Fu r t h e r  
s tud ies  should def in i te ly  es tab l i sh  w h e t h e r  inulin ad-  
min i s t ra t ion  is con t r a ind ica t ed .  

Rdsum£ La microscopic 61ectroniquc a permis  d 'ob-  
server  des 16sions du glorn6rule e t  du tube  proximal ,  apr6s 
admin i s t r a t i on  in t rave ineuse  d ' inu l ine  chez les lapins:  
n o m b r e u x  macrophages  dans  les arises glomgrulaires,  
tumgfac t ion  endoth61iale, tum6fac t ion  6pithdliale avec 
soudure  des pgdicelles;  ndcrose des celhfles 6pith61iales 
du tube  proximal .  

La  poursui te  de ce t te  6tude devra i t  6tablir  d6fini t ive-  
m e n t  si l 'emptoi  de l ' inul ine est  cont re- indiqu6 darts Vex- 
p lora t ion  fonct ionnel le  r6nale. 
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T h e  O s m i o p h i l i c  G r a n u l e s  of  the  P inea l  
B o d y  in Rats  

The  presence  of osmiophi l ic  granules  in the  cells of the  
pineal  b o d y  has been  repor ted  by some au thors  (GusEK 
a n d  SANTORO1; PELLEGRINO, DE IRALI)I, and l)~: 
ROBERTIS2; CLEMENTI, FRASCHINI, MULLER, ORNESI, and 
ZANOBONX ~) and  has  been  cons idered  as evidence of secre- 
t o r y  ac t iv i ty .  This  pape r  r epor t s  the  resul ts  of an his to-  
logical and  h is tochemica l  s t u d y  pe r fo rmed  on the  pineal  
body  of young  and  adu l t  rats .  

Material and Methods. 30 Wis t a r  male ra ts  were d iv ided  
in to  two groups.  The first  was formed by animals  20-30 
days  old and  the  second one by  ra ts  120-180 days  old. The  
pineal  bodies  were  r emoved .  

Five  g lands  of  each g roup  were fixed in o smium 
te t rox ide  buffered  solut ion at  p H  7.2 according to  PAL- 
ADE 4 and e m b e d d e d  in a mix tu re  9:1 of n -bu ty l  and  n- 
e thy l  me thac ry l a t e .  Sect ions 700-2000 ~ th ick  were cut  
on a Po r t e r  B l u m  t y p e  mic ro tome  equ ipped  wi th  a glass 
knife. P a r t  of t he  sect ions  was e x a m i n e d  wi th  a phase-  
c o n t r a s t  microscope according  to  the  FAm3RtNI and  
G~ACOMELLI t echn ique  5, ano the r  pa r t  was s ta ined  wi th  
P A S M  6 and  observed  wi th  phase -con t r a s t  and  l ight  
microscopes.  

Five glands  of each gr~m t) were fixed in l{ouin solut ion 
and  e m b e d d e d  in paraf f in  aud beeswax  mixture .  Sect ions  
0.5-1 Iz th ick  were s ta ined  wi th  PASM, I 'AS,  and hema-  
toxi l ine and  obse rved  in a light microscope".  

F ive  pineal  bodies  of each group were fixed in 10°/o 
ca lc ium-formal in  solut ion and e m b e d d e d  in a q: 1 n - b u t y l  
and  n -e thy l  me thac ry l a t e .  The sections,  700-2000 ~k thick,  
were e x a mi n e d  in a phase-c<)ntrast microscope ~0 

t W. GIISEK and A. SANTOR(}, Ead:~krinologie 4/, Io3 (19G I), 
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r, Silver methenamine staining (JONES' techniqueT,S). 
7 D. B. JoNEs, Amer. d. Path. e:~, 33 (I:~b3), 
s D. B. JONES, Amer. J. Path. ,L5, 313 (1'157). 

The light micrographs were taken with a l.eitz-()rtolux microscope 
equipped with wide rallge lell~,O~, (objective: ( ;Pt ,  411: I, 1711/(},17; 
ocular, Periplan × 8). 

J:~ For the phase-contrast observation l.eitz lenses wore used (objec- 
tive Pv FI Oel, 70:1, 17010,17; ocular, Periplan ~ S; condenser 
for phase-contrast in Mack and white and colottr). 
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Results. The pineal  bodies of impubera l  rats,  e x a m i n e d  
in a phase -con t r a s t  microscope,  showed few or no osmio-  
phil ic  granules (Figure 1). On the  con t ra ry ,  in adul t  r a t s  
t h e y  were numerous  (Figure 2). The granules  were soluble 
in xylene (Figure 3) and were s ta ined  by  PASM. 

The  phase -con t ra s t  observa t ion  of ca lc ium-formal in  
fixed spec imens  did not  reveal the  presence  of cy top lasmic  

granules.  The morphologica l  fea tures  of the  p inea locy tes  
appea red  b e t t e r  out l ined (Figure 4). 

In  t he  l ight  microscope  tile granules,  s ta ined  wi th  
PASM,  were visible a round  the  per ivascular  spaces and  
the  capi l lary walls (Figure 5). 

0.1 ml  of 0.05 hydroatcohol ic  solut ion of me la ton in  or 
serotonin  were pu t  on s t r ips  of W h a t m a n n  3 m m  paper .  

Fig. 1. Immature rat pineal body. A capillary with its perivaseular 
space is seen. No osmiophilic granules are present in the pinealocytes. 
Osmium tetroxide fixation. Methaerylate embedding. Phase-contrast 

micrograph. Magnification × 2500. 

Fig. ~. Adult rat pineal body. Around a perivascular space osmio- 
philic granules of different size are visible, Osmium tetroxide fixation, 
Methaerylate embedding. Phase-contrast micrograph. Magnification 

x 2500. 

Fig. 3. The phase-contrast micrograph shows a section of an adult 
rat pineal body after treatment with xylene. The ~smiophilic gran- 
ules have disappeared. Osmium tetroxide fixation. Methacrylate 

embedding. Magnification x ~500. 

Fig. 4. Section of adult rat pineal body in which the morphological 
features of the pinealocytes are more evident after calcium-formalin 
fixation. No granules are found. Methacrytate embedding. Phase- 

contrast micrograph. Magnification × 1750. 
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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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n N-acetil-5-methox ytryptamine. 
12 5-Hydroxytryptanfine. 

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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