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these  two amino  acids co r responded  w i t h  a s ignif icant ,  
nega t ive ,  regress ion coeff ic ient  in r ega rd  to b lood glucose, 
However ,  changes  in c i rcu la t ing  levels of a l an ine  a n d  
g l u t a m i n e  plus  g l u t a m a t e  were a good index  for t h e  con-  
c e n t r a t i o n  of a l an ine  in t h e  b r a i n  of n e w b o r n  a n d  suckl ing  
ra ts .  I n  add i t ion ,  t he re  was a nega t ive  co r re l a t ion  be- 
t w e e n  free g l u t a m a t e  plus  g l u t a m i n e  in t h e  b lood  a n d  
t he  s tores  of these  two  a m i n o  acids in  t he  b r a i n  of a d u l t  
an imals .  In  con t ras t ,  t h e  c o n c e n t r a t i o n  of b r a in  g l u t a m a t e  
p lus  t he  lesser a m o u n t s  of g l u t a m i n e  p r e s en t  in t h a t  o rgan  
could  no t  be  r e l a t ed  to changes  in t h e  c i rcu la t ion  of e i the r  
glucose, a l an ine  or g l u t a m i n e - g l u t a m a t e  in  juven i le  rats ,  
regardless  of t h e i r  n u t r i t i o n a l  s ta tus .  These  corre la t ions ,  
w h e n  s ignif icant ,  do no t  i m p l y  a causal  r e l a t ionsh ip  in 
t he  two  var iables ,  b u t  serve to  p o i n t  ou t  c o m p l e m e n t a r y  
physio logica l  effects. 

The  ana lys i s  of t he  f igures p r e sen t ed  here  p rov ide  an  
a d d i t i o n a l  u n d e r s t a n d i n g  of t he  p o t e n t i a l  sources  for 
g luconeogenesis  d u r i n g  s t a r v a t i o n  and  of t he  possible  
a l t e r a t i ons  in  b ra in  m e t a b o l i t e s  w h i c h  m a y  occur  a t  
va r ious  s tages  of d e v e l o p m e n t  in  t he  ra t .  T he  s h a r p  
decl ines in  b lood  a lanine ,  w i t h  a c o n c o m i t a n t  r educ t i on  
of b r a i n  levels of th i s  a m i n o  acid in young  an i m a l s  are a 
consequence  of t he  l imi t ed  mob i l i za t ion  of p ro te in -  
de r ived  amino  acids in growing animals .  This  p h e n o m e n o n  
becomes  ful ly  ope ra t ive  in a d u l t  rats8,9;  hence,  i t  is 
u n d e r s t a n d a b l e  t he  lack of co r re l a t ion  be tween  c i rcu la t ing  
a l an ine  and  t he  level  of th i s  amino  acid, as well  as t h a t  

of g l u t a m a t e ,  i n  t he  b r a i n  of o lder  ra ts .  This  m e t a b o l i t e  
a c t u a l l y  a c c u m u l a t e d  in t he  b r a i n  of adul t ,  s t a rved ,  
an imals .  I t s  dep le t ion  occur red  on ly  du r ing  ex t r eme  
d e p r i v a t i o n  in i m m a t u r e  animals ,  as obse rved  in t he  
p r e sen t  a n d  p rev ious  studies1~ 

The  severe h y p o g l y c e m i a  a t t a i n e d  in t he  n e w b o r n  r a t  
w h e n  no feedings were g iven  a f t e r  b i r t h  seems to be  a n  
in v ivo  e x p e r i m e n t a l  cond i t ion  c o m p a r a b l e  to  t he  one 
ach ieved  b y  in v i t ro  per fus ion  of b r a i n  w i t h  glucose-free 
buf fers  6. The  larger  s tores  of b r a i n  g l u t a m a t e  a n d  the i r  
r e d u c t i o n  in cases of severe h y p o g l y c e m i a  exempl i fy  t he  
concep t  t h a t  d i rec t  u t i l i za t ion  of such  an  anc i l l a ry  me- 
t abo l i t e  t h r o u g h  t he  t r i ca rboxy l i c  acid cycle is a possible 
a l t e r n a t i v e  to  p rov ide  ene rgy  for t he  b r a i n  w h e n  t he  
ava i l ab i l i t y  of glucose and  o t h e r  p r i m a r y  fuels, such  as 
g lycolyt ic  i n t e r m e d i a t e s  or ' ke tone  bodies '  is d imin-  
ished 4, 5, la 

8 p. •ELIG, Metabolism 22, 179 (1973). 
9 p. T. OZAND, J. T. TILDON, R. A. WAPNIR and M. CORNBLATH, 

Biochenl. biophys. Res. Colnm. 53, 251 (1973). 
10 R. M. C. DAWSON, Biochem. J. 47, 386 (1950). 
11 J. MOUREK, H. C. AGRAWAL, J. M. DAVIS and ~N. A. HtgwzcH, 

Brain Res. 79, 229 (1970). 
12 B. S. REDDY, J. R. PLEASANTS and B. S. WOSTMANN, Proc. Soe. 

exp. Biol. Med. 736, 949 (1971). 
1~ M. K. ROACH, J. CORBIhr and W. PERRINGTON, ft. Neuroehem. 22, 

521 (1974). 

Studies on the Survival Time of the Eupyrene and Oligopyrene Spermatozoa of the Prosobranch, 
Vivipara bengalensis (Lamarck) 

USHA KANWAR a n d  N. SONI 

Department o/Zoology, Panjab University, Chandigarh (India), 70 March 1976. 

Summary. Vivipara bengalensis, like m a n y  o the r  gas t ropods ,  p roduces  two  types  of s p e r m a t o z o a  viz., eupyrene  (normal)  
a n d  o l igopyrene  (abnormal ) .  The  eupyrene  ones are c o m p a r a t i v e l y  smal l  and  unif lagel la ted ,  whereas  t he  o l igopyrene 
ones are m u c h  larger,  worm- l ike  a n d  each  w i t h  a t u f t  of ta i l  flagella. E u p y r e n e  and  o l igopyrene  s p e r m a t o z o a  reveal  
in v i t ro  d i f fe ren t ia l  su rv iva l  cha rac te r i s t i c s ;  t he  eupyrene  spe rma tozoa  e x h i b i t  cons ide rab ly  sho r t e r  su rv iva l  as com- 
p a r e d  w i t h  t h e i r  o l igopyrene  coun te rpa r t s .  

Vivipara bengalensis, like m a n y  o the r  gas t ropods ,  ex- 
h i b i t s  spe rm d i m o r p h i s m  1-6. T he  two  types  of spe rma-  
tozoa,  viz. 1, n o r m a l  or eupyrene ,  and  2. a b n o r m a l  or 
ol igopyrene,  are m a r k e d l y  d i f fe ren t  morphologica l ly .  The  
m a t u r e  eupy rene  s p e r m a t o z o o n  is a b o u t  45 tim long, a 
f lage l la ted  cell w i t h  sc rewy head  compr iz ing  sp i ra l ly  
twi s t ed  nuc leus  ca r ry ing  a po i n t ed  t r i a n g u l a r  acrosome 
a t  i ts  t ip.  The  middle-p iece  region is cha rac t e r i zed  b y  a 
d i s t i nc t  cy top l a smic  wrapp ing ,  r i ch  in m i t o c h o n d r i a ,  
a r o u n d  t he  axia l  f i l ament .  Th i s  is fol lowed b y  a suff ic ient ly  

"rime Living Living 
(rain) eupyrene spermatozoa (%) oligopyrene spermatozoa (%) 

0 53.33 -[ 2.149 95.38 ~ 0.856 
15 12.82 ~ 0.643 67.65 ~ 0.686 
30 11.36 ~- 0.071 66.13 ~ 0.417 
45 11.36 ~2 0.007 50.88 ~ 1.952 
60 0 49.76 =c- 3.026 
75 - 21.23 ~= 0.325 
90 - 0 

long v ib ra t i l e  tail .  The  a b n o r m a l  or the  o l igopyrene  
spe rmatozoon ,  on  t he  o the r  h a n d ,  is cyl indrical ,  more  
v o l u m i n o u s  and  reveals  ca terp i l la r - l ike  m o v e m e n t s  unde r  
t he  p h a s e - c o n t r a s t  microscope.  The  o l igopyrene  sperma-  
tozoon  compr izes  3 d i s t inc t  regions,  viz. 1. t he  an te r ior -  
most ,  3-5 ~zm head  region which  is r ep resen ted  b y  a di- 
m i n u t i v e  d e g e n e r a t i n g  nuc leus  and  is a p p a r e n t l y  devoid  
of a n y  acrosome,  2. a long t u b u l a r  a n d  b u l k y  middle-  
piece fol lowed b y  3. a t u f t e d  ta i l  compr iz ing  a large 
n u m b e r  of f lagella wh ich  arise f rom nea r  the  nuc leus  and  
t r a v e l  all  t h r o u g h  t he  cy l indr ica l  middle-p iece  region, 
f rom the  pos te r io r  e x t r e m i t y  of wh ich  t h e y  pierce out .  
The  n u m b e r  of f lagella compr iz ing  t he  ta i l  t u f t  var ies  
f rom 1 0 t o  15. 
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The eosin test ,  originally employed  by  BURGOS and 
DI PALO 7 to d i f fe rent ia te  be tween  dead  and living m a m -  
mal ian  spermatozoa ,  was used to de te rmine  the  survival  
charac ter i s t ics  of bo th  eupyrene  and ol igopyrene sperma-  
tozoa  in vi tro.  This t e s t  is based upon the  fact  t h a t  eosin 
in aqueous  solut ion s ta ins  dead  cells only, leaving living 
ceils uns ta ined.  The eosin t e s t  works well on gas t ropod  
spermatozoa  and s ta ins  the  dead spe rmatozoa  - b o t h  oli- 
gopyrene  and eupyrene  types.  

The tes tes  were teased  in Ringer  solut ion (NaC1 0.65 g; 
KC1 0.042 g; CaC12 0.025 g; HsO 100 ml) and tes t icu lar  
squashes  s tudied  at  room t e m p e r a t u r e  (30 • 2~ em- 
p loying phase -con t ra s t  microscope. Pe rcen tage  of l iving 
and  dead  spe rma tozoa  of bo th  categories was de te rmined  
af ter  e v e r y  15 min. These observa t ions  were supp lemen ted  
and conf i rmed when such squash  prepara t ions  were made  
in 0.5% eosin in Ringer  solution and percen tage  of s ta ined 
(eosinophilic) and uns ta ined  (eosinophobic) spe rma tozoa  

carefully counted.  The da ta  has been  recorded in the  
Table.  

Survival  character is t ics  of the  two types  of sperma-  
tozoa  va ry  a good deal. Pe rcen tage  mot i l i ty  a t  0 h in 
case of eupyrene  spe rma tozoa  was only 53.33 -[ 2.149%, 
whereas  for oIigopyrene spe rma tozoa  it was high, viz. 
95.38 4- 0.856%. The percen tage  of mot i l i ty  for bo th  
categories of spe rma tozoa  sha rp ly  declined in the  first  
15 rain, whereaf te r  the  fall in pe rcen tage  mot i l i ty  became 
gradual ;  whereas  all eupyrene  spe rmatozoa  died wi th in  
60 m i n ,  a good percen tage  of ol igopyrene spe rma tozoa  
(over 21%) showed mot i l i ty  up till 75 min. However ,  
a f ter  90 min, all o l igopyrene spe rma tozoa  were also killed. 

All th is  shows t h a t  eupyrene  spe rma tozoa  in vi t ro  have  
a shor te r  survival  span  as compared  wi th  the  ol igopyrene 
ones which survived m u c h  longer. 

7 M. H. Bv~aos and G. Dt PALO, FertiL SteriL 2, 542 (1951). 
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Summary. The levels of prote in  and r ibonucleic acid in the  cerebrum,  cerebellum, optic  lobes and medul la  ob longa ta  
of normal  and a l loxan-diabet ic  ra ts  were measured.  In  general,  the  prote in  co n t en t  and levels of r ibonucleic acid in the  
broad c o m p a r t m e n t s  of the  brain of ra t  decreased dur ing diabetes .  

Abnormal i t ies  of pro te in  metabo l i sm in various tissues 
of m a m m a l s  during diabetes  have  been ex tens ive ly  s tud  
ied~-~. B u c k  et  al. a d e m o n s t r a t e d  a decrease in the  ra te  
of nuclear  pro te in  b iosynthes is  in ra t  l iver;  while hepa t ic  
r ibosomal  pro te in  synthes is  in rats  has been shown to 
decrease dur ing  exper imenta l  d iabetes  ~. SAYUK s repor ted  
a decrease in prote in  and nucleic acid con ten t  in t issues 
f rom ra ts  wi th  diabetes .  However ,  no in fo rmat ion  is avail- 
able on the  regional d is t r ibut ion and changes  in the  levels 
of p ro te in  and  nucleic acids in the  bra in  of ra t  dur ing 
al loxan diabetes.  The p a p e r  presen ts  in fo rmat ion  on the  
changes  in the  d i s t r ibu t ion  of prote in  and r ibonucleic acid 
in d i f ferent  regions of ra t  bra in  dur ing diabetes .  

Materials and methods. I m m a t u r e  albino ra ts  (Wistar 
strain) of bo th  sexes, weighing 60-85 g were used. They  
were ma in t a ined  in cages a t  room t e m p e r a t u r e  (25 4- 2 ~ 
on a commercia l  diet  (Hindus tan  Lever  Ltd. ,  Bombay ,  
India) .  W a t e r  was available ad l ibi tum. 

Diabetes  was induced by  i.v. in ject ion of alloxan mono-  
hydra te ,  as descr ibed earlier 10. 

Ra t s  were decap i t a t ed  and the  brain was removed  
f rom the  ven t ra l  side. The adher ing  blood vessels were 
r emoved  and di f ferent  regions of the  brain,  viz., cerebrum, 
cerebellum, optic  lobes and medul la  oblongata ,  were 
separa ted  wi th  a steri l ized scalpel by  keeping the  brain  
in m a m m a l i a n  Ringer  ~* at  0 ~ The t issues were weighed 
in an electric balance wi th  Ringer  and immedia te ly  used 
for analysis.  

P ro te ins  were e s t ima ted  by  the  me t h o d  of LOWR*Z e t  
al. *~ The levels of r ibonucleic acid were measured  follow- 
ing the me thod  descr ibed by  SCHMIDT-TItANNHAUSER and 
SCHNEIDER la. Blood glucose was measured  by  the  me t h od  
of Folin 1~ 

Results. The Table  summar izes  the  results  obta ined.  
Blood glucose levels showed 108% increase over  controls  
dur ing diabetes.  In  general,  the  pro te in  con ten t  decreased 

Changes in the levels of protein and ribonucleic acid in different regions of the brain of alloxan-diabetie rats 

Cerebrum Cerebellum Optic lobes Medulla 

Control Test Control Test Control Test Control Test 

Protein s 125.34 4- 6.8 99.5 4- 4.1 
- 20.65 e p > 0.01 

RNA b 6.7 4- 0.9 4.7 4- 0.8 
30.1 ~ p > O.O5 

96.3 4- 4.0 79.5 4- 2.3 84.0 4- 4.0 68.2 4- 1.8 
17.5 ~ p > 0.01 18.8 ~ p > 0.01 

5.9 4- 0.6 4.2 T" 0.3 6.3 B- 0.4 4.6 4- 0.7 
-- 29.4 ~ p >" 0.01 -- 27.7 I' p > 0.01 

87.6 4- 5.2 66.2 4- 3.0 
- 24.5 e p > 0.01 

7.3 _q_ 0.2 5.04 • 0.6 
- 31.3 ~ p > 0.01 

~Mean 4- SD of 5 observations expressed as mg protein per g wet tissue. 
bMean 4- SD of 5 observations expressed as mg RNA/g wet tissue. 
"Percentage change; sign (--) indicates a decrease in the levels of protein and RNA, over controls. 


