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a n d  l igh t  source. T o t a l  weight ,  i nc lud ing  d r a i n a g e  t u b e s  
a n d  cables,  is 500 g. M a x i m u m  power  d i s s ipa ted  b y  in-  
c a n d e s c e n t  l igh t  source a n d  c a m e r a  is 1.2 W, a level  wh ich  
p roduces  no  no t i ceab le  t h e r m a l  effects  on a b d o m i n a l  
organs .  F lex ib le  r i b b o n  cables,  wh ich  pass  t h r o u g h  an  
incis ion in t h e  f l ank  of t h e  an imal ,  c o n n e c t  the  c a m e r a  to  
t he  p rocess ing  c i r cu i t ry  in a p a c k  m o u n t e d  on  t he  b a c k  
of t he  an imal ,  a l lowing t he  ewes full  f reedom of m o v e m e n t  
in  t h e i r  pens.  The  o u t p u t  image  is a n n o t a t e d ,  mon i to red ,  
a n d  s to red  on  t ime- l apse  recorded  v ideo- t ape  u s ing  modi -  
f ied commerc i a l  t e lev i s ion  e q u i p m e n t .  
C h a m b e r s  were f ixed in t h e  a b d o m i n a l  c a v i t y  of 3 ewes 
for per iods  of up  to  14 days  before  r e m o v i n g  t he  c h a m b e r  
for obse rva t ion .  D u r i n g  th i s  t ime,  t he  an imal s  b e h a v e d  
no rma l ly ,  m o v e d  f ree ly  w i t h i n  t h e i r  pens ,  a n d  followed 
t h e i r  usua l  s leeping a n d  ea t ing  p a t t e r n s .  Smal l  a m o u n t s  
of clear  serous f luid a c c u m u l a t e d  inside the  hepa r in i zed  
c h a m b e r ,  a n d  5-10 ml  were d ra ined  daily.  Some o e d e m a  
deve loped  a n d  was  a p p a r e n t l y  respons ib le  in  p a r t  for 
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an  increase  in o v a r i a n  v o l u m e  e v i d e n t  5 days  a f te r  p l a c e -  
men t .  A t  t he  t i m e  of r e m o v a l  a f t e r  14 days,  t h e  o v a r y  
was s o m e w h a t  r e d d e n e d  a n d  swollen, a n d  t he  c h a m b e r  
was wal led  off b y  loose o m e n t a l  adhesions .  The  p h o t o -  
g r a p h  a n d  t he  selected v i d e o - t a p e d  images  in t h e  f igure 
show a n  o v a r y  on t h e  day  of i m p l a n t a t i o n ,  a n d  1, 5, 
a n d  14 days  la ter .  
The  v ideo - t aped  p i c tu re s  were o b t a i n e d  w i t h  a CCD a r r a y  
of 100 • 100 p h o t o s i t e s  wh ich  imaged  a n  ob jec t  field of 
36 x 48 ram.  A r r a y s  h a v i n g  a g rea t e r  n u m b e r  of pho tos i t e s  
are now ava i l ab le  a n d  will add  cons iderab le  de ta i l  to  
images ,  b u t  t he  a r r a y  used is a d e q u a t e  to  d e m o n s t r a t e  
the  ef fec t iveness  of CCD cameras  in  m o n i t o r i n g  an  a b d o m -  
inal  organ.  
Before  t h i s  d e v e l o p m e n t ,  c o n t i n u o u s  o b s e r v a t i o n  of ab-  
d o m i n a l  o rgans  was n o t  feasible w i t h o u t  a p p l y i n g  con- 
s iderable  r e s t r a i n t  a n d  usua l ly  anae s the s i a  to  t he  an ima l ;  
l ong - t e rm  c o n t i n u o u s  o b s e r v a t i o n  was imprac t i ca l .  Now, 
fu tu re  app l i ca t ions  of b i o - i m p l a n t a b l e  CCD camera s  seem 
to  be  l imi ted  on ly  b y  t he  r e q u i r e m e n t s  : a) t h a t  t he  t issue 
of i n t e r e s t  be  i so la ted  for v iewing,  and  b) t h a t  t he  axia l  
o r i e n t a t i o n  of t i ssue  a n d  c a m e r a  be  m a i n t a i n e d  (a re- 
s t r i c t ion  useful  in i tself  in  fol lowing morpholog ic  changes) .  
Resea rch  areas  i nvo lv ing  s tud ies  of o v u l a t i o n  are  l ikely 
to bene f i t  m o s t  f rom t h e  p romise  of r egu la r  a n d  con t inu -  
ous o b s e r v a t i o n  a l lowing  to isola te  p a r t i c u l a r  s h o r t - t e r m  
even t s  such  as r u p t u r e  of the  g raa f i an  follicle. 
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Summary. Tota l  mic rob ia l  p ro t e in  syn thes i s  r a t e s  in t he  r u m e n  of buffa loes  were e s t i m a t e d  b y  isotope d i lu t ion  tech-  
nique,  us ing  l ~ I - a l b u m i n  t r e a t e d  w i t h  t a n n i c  acid as a marke r .  The  an ima l s  were fed g r o u n d n u t  cake  t r e a t e d  w i th  
f o r m a l d e h y d e  to m e e t  50~ of t he i r  d iges t ib le  c rude  p r o t e i n  (DCP) r e q u i r e m e n t  a n d  2.5% u rea  molasses  m i x t u r e  was 
g iven  to  m e e t  the  r e m a i n i n g  r e q u i r e m e n t  of DCP.  W h e a t  s t r aw  was fed as t he  basa l  roughage .  The  t o t a l  ave rage  
mic rob ia l  p ro t e in  syn thes i s  was 58.14 g/day.  

M e t h o d s  for t h e  in  v i v o  m e a s u r e m e n t s  of e i t he r  b a c t e r i a  
or  p r o t o z o a  p r o d u c t i o n  ra t e s  in  t he  r u m e n  us ing  isotope 
d i l u t i on  t e c h n i q u e  h a v e  been  descr ibed  ea r l i e r l -L  In  t h i s  
c o m m u n i c a t i o n ,  l a l I - a l bum i n  t r e a t e d  w i t h  t a n n i c  acid to  
p r o t e c t  i t s  d e g r a d a t i o n  in t h e  r u m e n  was used as a m a r k e r  
for  t i le e s t i m a t i o n  of t o t a l  mic rob ia l  p ro t e in s  (bo th  bac-  
t e r i a l  a n d  pro tozoal )  syn thes i s  ra tes .  

Materials and methods. 2 male  M u r r a h  buffa loes  (Bos 
bubalis), a b o u t  3 years  old, f i t t ed  w i t h  p e r m a n e n t  r u m e n  
c a n n u l a e  were  used in t h e  p r e s e n t  expe r i m en t s .  An ima l s  
were fed g r o u n d n u t  cake  t r e a t e d  w i t h  f o r m a l d e h y d e  8 
(5~/o w /w  of c rude  p r o t e i n  con ten t )  to  m e e t  50% of t h e i r  
d iges t ib le  c rude  p r o t e i n  (DCP) r e q u i r e m e n t  a n d  2.50/0 
u r ea  molasses  m i x t u r e  was g iven  to m e e t  t h e  r e m a i n i n g  
r e q u i r e m e n t  of DCP.  W h e a t  s t r a w  was fed as t h e  basa l  
roughage .  Minera l  m i x t u r e  a n d  v i t a m i n s  were a d d e d  ac- 
co rd ing  to t h e i r  r e q u i r e m e n t s .  The  an ima l s  were k e p t  on  
p r e - e x p e r i m e n t a l  feed ing  per iod  for 4 weeks, a n d  the re -  
a f t e r  t h e  an ima l s  rece ived  the i r  r a t i o n  in 12 equa l  p a r t s  
a t  2 -h - in t e rva l s  for a pe r iod  of 3 weeks.  T he  residue,  if any ,  
a t  t he  end  of each  2 -h - in t e rva l  was  r e m o v e d  a n d  weighed.  
131I-albumin p rocu red  f rom B h a b h a  Atomic  R e s e a r c h  
Centre ,  T r o m b a y ,  was  t r e a t e d  w i t h  10~o t a n n i c  acid so- 
l u t i on  for  18 h to p r o t e c t  i ts  d e g r a d a t i o n  in t he  r u m e n  and  
was  r e suspended  in 100 ml  i so-osmot ic  sal ine w i t h  t he  he lp  
of all  glass P o t t e r  E l v e h j e m  homogenize r .  An  a l iquo t  was  
t a k e n  for t he  e s t i m a t i o n  of r a d i o a c t i v i t y  and  t he  a l b u m i n  

so lu t ion  was in jec ted  in to  t he  r u m e n  ill a single dose. The  
c o n t e n t s  of r u m e n  were mixed  b y  h a n d  s imul taneous ly .  
Samples  (16 ml) f rom the  r u m e n  were d r a w n  a t  va r ious  
t i m e  i n t e rva l s  u p t o  10 h f rom 4 d i f fe ren t  si tes a n d  were 
processed for e s t i m a t i n g  t he  r ad ioac t iv i ty .  To ta l  r u m e n  
l iquor  was t a k e n  in equa l  vo lume  of 20~o TCA to  m a k e  
t he  f inal  c o n c e n t r a t i o n  10% a n d  cen t r i fuged  a t  27,000 •  
for 15 ra in  in a Sorva l l  Superspeed  Ref r ige ra t ed  Centr i -  
fuge model  RC 2B. The  pel le t  was  d iges ted  twice  in 10~o 
TCA a t  80~ for 15 rain,  and  cent r i fuged .  The  pe l le t  was 
f u r t h e r  e x t r a c t e d  w i t h  e thanol ,  a ce tone  a n d  f ina l ly  w i t h  
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e t h e r  a n d  was t h e n  dr ied  a t  60~ for 2 h. The  samples  
were  t r a n s f e r r e d  a f t e r  we igh ing  in to  t u b e s  for c o u n t i n g  in 
G a m m a - R a y s - S p e c t r o m e t e r ,  a n d  were processed for n i t ro -  
gen e s t i m a t i o n  (micro-kje ldahl) .  T rue  n i t r ogen  was est i-  
m a t e d  in t he  feeds. 
Specific r a d i o a c t i v i t y  was expressed  as c p m / m g  n i t rogen  
a n d  t he  decl ine in t h e  specific r a d i o a c t i v i t y  w i t h  t ime  was 
used to  ca lcu la te  t h e  t u r n o v e r  t i m e  a n d  t he  p r o d u c t i o n  
r a t e  of t o t a l  t r ue  p r o t e i n  n i t r o g e n  in t he  r u m e n ,  which  in-  
c luded  t he  t r ue  p ro t e i n  n i t r o g e n  of t he  feed a n d  microbes .  
The  dif ference b e t w e e n  t he  p r o d u c t i o n  r a t e  of t o t a l  t r u e  
p r o t e i n  n i t r o g e n  over  24 h a n d  t h a t  of t he  d i e t a r y  source 
i n d i c a t e d  t he  q u a n t i t y  of mic rob ia l  p r o t e i n  n i t r ogen  pro-  
duced  pe r  day.  
Resul ts  and discussion. T he  mic robes  in t he  r u m e n  degrade  
a large p r o p o r t i o n  of d i e t a r y  p r o t e i n  and  ut i l ize some of 
t h e  d e g r a d a t i o n  p r o d u c t s  for t h e i r  b o d y  p r o t e i n  synthes is .  
These  microbes  can  also ut i l ize  n o n - p r o t e i n  n i t r ogen  com- 
p o u n d s  a n d  u p g r a d e  t he  d i e t a r y  p ro t e in s  of low biological  
va lue  in to  mic rob ia l  p ro t e in s  w h i c h  are of good biological  
va lue  11,12. There fore  t he  m e a s u r e m e n t s  of t he  p r o d u c t i o n  
r a t e s  of r u m e n  b a c t e r i a  a n d  p r o t o z o a  are i m p o r t a n t  for 

Production rate of bacteria estimated by using lSlI-albumin as a 
marker 

Particulars Animal 
I II 

Radioactivity injected as labelled albumin 
(cpm • 104) 238.33 238.33 
Specific radioactivity at time 0 (cpm/mg N) 578.00 419.00 
Pool size (N rag) 4123 5688 
Turnover time (min) 231.8 367.2 
Production rate of N (g/day) 25.61 22.30 
True protein N intake (g/day) 19.70 16.00 
Microbial nitrogen production (g/day) 5.91 6.30 
Microbial protein synthesis (g/day)* 56.28 60.00 

* Bacteria contain 10.5% nitrogen TM 

e x a m i n i n g  t he  u t i l i za t ion  of n i t rogenous  sources  of a pa r -  
t i cu la r  feed in a sho r t  t ime.  Ear l i e r  me thods1-7  descr ibe  
t he  m e a s u r e m e n t s  of r u m e n  b a c t e r i a  or p ro tozoa  us ing  
label led  microbes  as a marke r ,  where  s epa ra t e  exper i -  
m e n t s  were requ i red  to measu re  t he  b a c t e r i a  and  p r o t o z o a  
p r o d u c t i o n  ra t e s  on  2 c o n s e q u e n t  days.  I n  t he  p r e s e n t  
c o m m u n i c a t i o n ,  a t t e m p t s  were m a d e  to  ove rcome  t h i s  
p rob lem,  l s l I  label led  a lbumin ,  a f t e r  t r e a t m e n t  w i t h  
t a n n i c  acid to  p r o t e c t  i ts  d e g r a d a t i o n  in  t he  r u m e n ,  was  
used as a marke r .  The  a n i m a l s  were offered g r o u n d n u t  
cake  p r o t e i n s  t r e a t e d  w i t h  f o r m a l d e h y d e  to  b y p a s s  t u r e e n  
deg rada t ion .  2 a s s u m p t i o n s  are i n h e r e n t  in  the  p r e s e n t  ex-  
pe r imen t s .  F i r s t l y  t he  a l b u m i n  a f te r  t r e a t m e n t  w i t h  t a n -  
nic acid will  no t  be  deg raded  in t he  r u m e n  9,10 a n d  second-  
ly t he  pe l le t  of t he  r u m e n  l iquor  a f te r  p rocess ing  for t h e  
d e t e r m i n a t i o n  of n i t r o g e n  w i l k o n l y  c o n t a i n  n i t r o g e n  of 
p r o t e c t e d  t r ue  p ro te ins  of feed a n d  t h a t  of microbes  of t h e  
rumen .  The  resu l t s  are p r e s e n t e d  in t h e  table ,  The  t o t a l  
ave rage  mic rob ia l  p ro t e in  syn thes i s  was  58.6 g / d a y  w h i c h  
was a b o u t  37.5o/0 of t he  ava i l ab le  n i t r ogen  (non -p ro t e in  
n i t rogen)  to  t he  microbes .  The  source of n i t r ogen  in t h e  
r u m e n  ava i l ab le  to  t h e  mic robes  was  of u r ea  a n d  N P N  
c o m p o u n d s  of g r o u n d n u t  cake  a n d  w h e a t  s t raw.  Since t h e  
a m o u n t  of a m i n o  acids ava i l ab le  to  t he  microbes  for t h e i r  
p ro t e in  syn thes i s  was  negligible,  th i s  m i g h t  be t h e  r ea son  
for low mic rob ia l  g r o w t h  ra t e s  in t he  p r e s e n t  expe r imen t s .  
The  p r e s e n t  me thod ,  a l t h o u g h  i t  a ccoun t s  for b o t h  bac-  
t e r i a l  a n d  p ro tozoa l  p ro te ins ,  m a y  h a v e  l imi ted  use on ly  
in an ima l s  offered p r o t e c t e d  p ro t e ins  a n d / o r  N P N  com- 
p o u n d s  as t he  sole source of n i t rogen .  
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Instructions to authors 

E x p e r i e n t i a  is p u b l i s h e d  on  t he  15 th  of eve ry  m o n t h  a n d  
can  be  o b t a i n e d  in  a n y  c o u n t r y  t h r o u g h  booksel lers  or 
f rom the  publ i shers .  All  c o m m u n i c a t i o n s  to  t he  ed i tors  
shoul~l be  addressed  to  t h e  publ i shers .  All  m a n u s c r i p t s  for 
p u b l i c a t i o n  in a g iven  n u m b e r  m u s t  be  in t h e  h a n d s  of t he  
ed i to rs  3 m o n t h s  before  pub l i c a t i on .  

A r t i c l e s  of genera l  sc ient i f ic  i n t e r e s t :  b r ie f ly  s t a t e d  a n d  
h i t h e r t o  u n p u b l i s h e d  or ig ina l  r epo r t s  of suff ic ient  n o v e l t y  
value .  

T e x t  shou ld  n o t  exceed 2-3 t y p e w r i t t e n  pages  (50-60 
lines).  1-2 r e l e v a n t  f igures  or  tab les .  E ng l i s h  s u m m a r y  of 
m a x i m u m  4 lines. A b b r e v i a t i o n s  should  be  p rope r ly  ex- 
p la ined .  References  shou ld  be  n u m b e r e d  consecu t ive ly  
a n d  be  p r e s e n t e d  on  a s e p a r a t e  page.  N a m e  a n d  address  
h a v e  to  be  p laced  d i r ec t ly  u n d e r  t he  t i t le .  L ingu i s t i ca l ly  
i n a d e q u a t e  m a n u s c r i p t s  will  be  r e tu rned .  Manus c r ip t s  in  
l anguages  o t h e r  t h a n  E n g l i s h  shou ld  be  s u p p l e m e n t e d  
b y  a n  E n g l i s h  t r a n s l a t i o n  of t he  t i t le .  F o o t n o t e s  shou ld  
be  avo ided .  

F i g u r e s  I l l u s t r a t i o n s  shou ld  be  s epa ra t e  f rom t he  t ex t ,  
w i t h  t he  a u t h o r ' s  n a m e  on t h e  b a c k  in sof t  pencil .  The  de- 
s i red  labe l l ing  shou ld  be  s h o w n  on a second se t  of f igures,  
w h i c h  will  be  used as a mode l  for  inscr ip t ions .  Drawings  
for  r e p r o d u c t i o n s  shou ld  b e  on  good p a p e r  in  I n d i a n  ink,  
p h o t o g r a p h s  shou ld  be  suppl ied  as glossy pos i t ive  pr in t s .  

The  i l l u s t r a t ions  shou ld  be  a t  leas t  one a n d  a ha l f  t imes  as 
large as t h e  de f in i t ive  size desired.  Over- la rge  f igures c an  
be  eas i ly  d a m a g e d  in  t he  mail .  Cap t ions  should  be  self- 
e x p l a n a t o r y ,  w i t h o u t  reference to t he  t ex t .  

T a b l e s  shou ld  be  p r o v i d e d  w i t h  a t i t l e  and  w i t h  self- 
e x p l a n a t o r y  cap t ions .  

H e a d i n g s  I n  s u b m i t t i n g  t h e i r  m a n u s c r i p t  to  Ex -  
per ien t ia ,  a u t h o r s  are  r eques t ed  to i nd i ca t e  one  of t h e  
h e a d i n g s  m e n t i o n e d  below, u n d e r  wh ich  t h e y  would  wish  
to  place t h e i r  sho r t  c o m m u n i c a t i o n :  

1. M a t h e m a t i c s  and  Phys ics ;  2. Cosmology,  As t ronau t i c s ,  
Cosmonau t i c s ;  3. Minera logy,  Geophysics ,  O c e a n o g r a p h y ;  
4. I n o r g a n i c  a n d  Phys i ca l  C h e m i s t r y ;  5. Organic  Chem-  
i s t ry ;  6. B iophys ics ;  7. Molecular  Biology,  Cellular  Biol-  
ogy;  8. Gene t ics ;  9. B o t a n y ;  10. Zoology;  11. Eco logy;  
12. B i o c h e m i s t r y  ( ana ly t i c  a n d  s y n t h e t i c ) ;  13. B i o c h e m -  
i s t ry  (Enzymes~ Me tabo l i sm) ;  14. Phys io logy ;  15. Neu-  
rology;  16. P h a r m a c o l o g y ,  Toxicology,  P a t h o l o g y ;  17. 
E x p e r i m e n t a l  Geron to logy ;  18. A n a t o m y ,  His to logy ,  
Cytology,  H i s t o c h e m i s t r y ;  19. E m b r y o l o g y ;  20. E n d o -  
cr inology;  21. Circula t ion ,  Cardiology,  Angio logy;  22. 
N u t r i t i o n ,  Gas t roen t e ro logy ;  23. Hema to logy ,  Serology;  
24. I m m u n o l o g y ,  Al lergy;  25. Microbiology,  Pa ras i to l -  
ogy, Chemica l  T h e r a p e u t i c s ;  26. Oncology,  Carcinology,  
Cy to s t a t i c s ;  27. Rad io logy .  

R e p r i n t s  The  a u t h o r s  receive  50 repr in t s ,  w i t h o u t  
cover,  free of charge.  Pr ice- l i s t  for f u r t h e r  r e p r i n t s  is 
avai lable .  


