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i n to  ice-cold 0.25 moles  sucrose a n d  hom ogen i zed  in a 
glass-Contes  homogenize r .  W e  used t he  a s say  for  MAO 
decr ibed  b y  W u r t m a n  a n d  Axel rod  6. T h e  i n c u b a t i o n  
m i x t u r e  cons i s ted  of 25 ~l t r y p t a m i n e  C ~4 (6.25 nmoles ,  
specific a c t i v i t y  2.7 mCi /mmole ,  R a d i o c h e m i c a l  Cent re  
A m e r s b a m )  250 ~I 0.1 moles  p o t a s s i u m  p h o s p h a t e  buf fe r  
(pH 7.4) a n d  25 ~1 of 2% t i ssue  h o m o g e n a t e .  T he  m i x t u r e  
for  e n z y m e  a s say  was i n c u b a t e d  in a w a t e r  b a t h  a t  37 ~ 
for  20 rain.  The  r eac t i on  was  s t opped  b y  a d d i n g  0.2 m l  
of 2 N HC1, a n d  t h e  r ad i oac t i ve  p r o d u c t s  were e x t r a c t e d  
i n to  10 m l  of to luene .  4 ml  s amples  of t o luene  e x t r a c t  
were m e a s u r e d  for  r a d i o a c t i v i t y  in  10 ml  of B r a y ' s  solu- 
t i on  b y  a P a c k a r d  sc in t i l l a t ion  counter .  T r ip l i ca te  de ter -  
m i n a t i o n s  a n d  2 series of e x p e r i m e n t s  were pe r fo rmed .  
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MAO activity as C~4-indolacetic acid production in 0.5 mg thyroid 
incubated for 20 min. A X  Adrenaleetomy, C controls, A X  + DEX 
adrenalectomized + dexamethasone treatment. Means of 10 values 
• SE (results of experiments 1 and 2 were pooled). The statistical 
significance was calculated by the Student t-test. 

Results. The  a c t i v i t y  of MAO in t he  t h y r o i d  g l and  is 
s h o w n  in t he  figure.  I n  t he  a d r e n a l e c t o m i z e d  rats ,  t h e  
a c t i v i t y  was  s ign i f i can t ly  h ighe r  t h a n  in cont ro l s  
(p < 0.01). The  a d m i n i s t r a t i o n  of d e x a m e t h a s o n e  to  
ad r ena l ec tomized  r a t s  n o t  on ly  i n h i b i t e d  th i s  increase  in 
MAO ac t iv i ty ,  b u t  depressed  th i s  a c t i v i t y  well be low 
levels found  in i n t a c t  controls .  The  di f ferences  are s ta t i s -  
t i ca l ly  s ignif icant .  
Discussion. The  d a t a  of t he  p r e s e n t  s t u d y  show t h a t  MAO 
a c t i v i t y  in t he  t h y r o i d  g land  is s t r ong ly  in f luenced  b o t h  
b y  a d r e n a l e c t o m y  a n d  d e x a m e t h a s o n e  t r e a t m e n t .  The  
effect  of a d r e n a l e c t o m y  is cons i s t en t  wi th  t h a t  on  o t h e r  
organs ,  such  as l iver  and  in t he  h e a r t  4, 6, where  s ign i f ican t  
increases  in  2VIAO a c t i v i t y  were found.  Moreover  dexa-  
m e t h a s o n e  a d m i n i s t r a t i o n  to  a d r e n a l e c t o m i z e d  r a t s  de-  
creased e n z y m e  a c t i v i t y  as c o m p a r e d  to con t ro l s  or  
a d r e n a l e c t o m i z e d  rats .  I t s  increase  in a d r e n a l e c t o m i z e d  
ra ts ,  a n d  i ts  depress ion  a f t e r  d e x a m e t h a s o n e ,  s u p p o r t  t h e  
f ind ing  t h a t  cor t icos te ro ids  wh ich  h a v e  been  found  to  
s t i m u l a t e  some of t h y r o i d  func t i ons  m a y  do i t  t h r o u g h  
in f luenc ing  MAO a c t i v i t y  in t he  t h y r o i d  gland.  
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Summary .  The  b a c t e r i a  p r o d u c t i o n  ra t e s  in  t h e  r u m e n  h a v e  been  e s t i m a t e d  b y  i n j ec t i ng  I~C- a n d  asS-labelled mixed  
r u m e n  bac te r ia ,  e i t he r  l ive  or  ki l led b y  t r e a t m e n t  w i t h  fo rma ldehyde ,  in to  t h e  r u m e n  and  a p p l y i n g  i so tope  d i l u t i on  
t echn ique .  The  r a t e  of b a c t e r i a  p r o d u c t i o n  w h e n  e s t i m a t e d  b y  us ing  e i t he r  l ive- or dead- (p ro tec ted - ) l abe l l ed  bac t e r i a l  
cells were  comparab le .  

A n  e x p e r i m e n t a l  a p p r o a c h  was  descr ibed  for  t h e  measure -  
m e n t s  of b a c t e r i a  a n d  p r o t o z o a  p r o d u c t i o n  r a t e s  in  t h e  
r u m e n  b y  i so tope  d i l u t i on  t e c h n i q u e  us ing  asS- a n d  
14C-labelled mixed  cells 1-5 a n d  14C-Streptococcus b o r i s  6. 
I n  th i s  p a p e r  ~*C- or  s~S-labelled m i x e d  bac t e r i a l  cells of 
r u m e n  origin,  t r e a t e d  w i t h  f o r m a l d e h y d e  to  p r o t e c t  t h e i r  
be ing  m e t a b o l i z e d  in t h e  r u m e n ,  were used  to  e s t i m a t e  
b a c t e r i a  p r o d u c t i o n  in t h e  r u m e n ,  a n d  c o m p a r i s o n  was 
m a d e  of t he  g r o w t h  o b t a i n e d  b y  i n j ec t i ng  label led  m i x e d  
r u m e n  bac te r i a l  cells used  ear l ier  4. 
Materials and methods. A n i m a l s  a n d  feeding regime.  
3 ma le  M u r r a h  buf fa lo  (Bos bubal i s )  of a b o u t  2t/2 years  
of age 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  these  
expe r imen t s .  2 sets  of e x p e r i m e n t s  were done.  I n  t h e  f i r s t  
s e t  of e x p e r i m e n t s  each  a n i m a l  was  offered 15-20 kg  
green  chopped  maize  da i ly  a n d  in  t he  second set  35-40 kg  
b e r s e e m  (Tr i fol ium a l e x a n d r i n u m )  was fed to  each  an imal .  
The  res idue  was weighed  da i ly  to  assess t h e i r  i n t ake .  The  
a n i m a l s  were k e p t  on  a p r e - e x p e r i m e n t a l  feeding per iod  

of 4 weeks  d u r i n g  wh ich  t h e y  rece ived  t h e i r  r a t i o n  once  
dai ly,  a n d  t h e r e a f t e r  t he  an ima l s  rece ived  t h e i r  da i ly  
r a t i o n  in  12 equa l  a m o u n t s  a t  2 -h - in te rva l s  for  a pe r iod  
of 3 weeks.  The  residue,  if any,  a t  t h e  end  of e ach  2-h- 
i n t e r v a l  was  r e m o v e d  a n d  weighed.  The  samples  of feed 
offered a n d  of res idue were  col lected da i ly  for analys is .  
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P r e p a r a t i o n  of labelled bacter ia .  Bac te r ia  f rom the  r u m e n  
of animals  used la ter  for t he  in vivo expe r imen t s  were 
label led wi th  14C or ~5S by  incuba t ing  a sample  of t u r een  
con t en t s  a t  39 ~ unde r  an a tmosphe re  of CO2 as descr ibed 
earlier 4. 
T r e a t m e n t  of bac te r ia  w i th  fo rmaldehyde .  14C- or 3~S- 
labelled mixed  bac te r ia  of t u reen  origin were sepa ra ted  
f rom coarse feed par t ic les  and  p ro tozoa  * and  were t r e a t ed  
wi th  10 volumes  of commerc ia l  f o rma ldehyde  (37% w/v) 
for 1 h. Therea f t e r  the  bac ter ia l  suspens ion  was cent r i -  
fuged and  the  bac ter ia l  pel le t  was r e suspended  in 250 ml 
of cen t r i fuged  r u m e n  l iquor  ( supe rna t an t  of 20,000 • g for 
15 min) and  an a l iquot  was t a k e n  for e s t ima t ing  t h e  
a m o u n t  of r ad ioac t iv i ty  added.  The bac ter ia l  suspens ion  
was  in jec ted  into t he  r u m e n  t h r o u g h  the  cannula  in a 
single dose. The con t en t s  of the  r u m e n  were  mixed  simul-  
t aneous ly  by  hand .  
Sampl ing  and  process ing of bac te r ia l  cells. Samples  
(35 ml) f rom the  r u m e n  were d r a w n  a t  var ious  t ime  in ter-  
vals  up to  10 h f rom 4 d i f fe ren t  si tes and  were processed 
for e s t ima t ing  the  r ad ioac t iv i ty  and  calculat ions of t h e  
bac t e r i a  p roduc t i on  ra tes  ~. 
Results and discussion. One of t he  ma jo r  p rob lems  in 
app ly ing  isotope di lu t ion t echn ique  for the  m e a s u r e m e n t  
of bac ter ia l  p ro te in  syn thes i s  r a te  is t h a t  t he  labelled 
p#otein used as a marke r  m a y  no t  r emain  as p ro te in  once 

i t  en te rs  the  rumen,  since i t  is a t t a ck ed  by  the  r u m e n  
microorgan isms  and  is degraded  in to  amino acids and  
some d e a m i n a t i o n  m a y  also t ake  place.  This  p rob lem w a s  
avoided  in t he  m e t h o d  publ i shed  earlier ~, in which  the  
mixed  bac ter ia l  popu la t ion  of the  r u m e n  was  t agged  
wi th  rad ioac t ive  ca rbon  or su lphur  and  was replaced in to  
t he  r u m e n  to e s t ima te  t he  di lut ion ra te  and  eventua l ly  
t he  p roduc t i on  of r u m e n  bacter ia .  The  m e t h o d  was based  
on the  a s sumpt ion  t h a t  the  labelled bac ter ia l  popu la t ion  
p roduced  b y  in v i t ro  incuba t ion  on in jec t ion  is mixed  
wi th  t he  r u m e n  bac te r ia  and  is no t  t r e a t ed  as a foreign 
b o d y  by  the  r u m e n  microbes.  I t  has  been  r epo r t ed  t h a t  
E.  coli and  Bacil lus subti l is  which  are no t  normal ly  found  
in t he  r u m e n  are d iges ted  ve ry  soon af ter  in jec t ionL This 
a s sumpt ion  has  been  t e s t ed  b y  e x p e r i m e n t a t i o n  on 
buffaloes.  The labelled mixed  bac ter ia l  cells of tu reen  
origin were t r e a t e d  wi th  formalin,  which  killed the  bac-  
te r ia  and can also p r o t e c t  t h e m  f rom microbia l  a t t a ck  and  
deg rada t ion  in the  r u m e n  8. These dead- label led bac ter ia l  
cells were in jec ted  in to  the  r u m e n  as a marke r  for e s t ima t -  
ing bac ter ia l  g rowth .  S imul taneous ly  the  bac te r ia  pro-  
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Table 1. Production rate of rumen bacteria estimate by using either live or formaldehyde treated labelled mixed bacterial cells as marker 

Experiment Feed offered Material injected 
No. 

Radioactivity Specific Pool size Turnover Production 
injected as radioactivity of bacteria time rate of bacteria 
labelled at time 0 (g) ( r a in )  (mg/min) 
bacteria (dpm/mg 
(dpm x 10 ~) bacteria) 

1 Green maize l~C-untreated bacterial cells 33.20 
2 Green maize 85 S-ulltreated bacterial cells 115,58 
3 Green maize 1~ C- formaldehyde-treated 

bacterial cells 8.98 
4 Green maize 35 S-formaldehyde-treated 

bacterial cells 186.90 
5 Berseem 35 S-untreated bacterial cells 532.23 
6 Berseem aSS-untreated bacterial cells 532.23 
7 Berseem 35 S-untreated bacterial cells 532.23 
8 Berseem 8~ S-formaldehyde-treated 

bacterial cells 184.26 
9 Berseem 35 S-formaldehyde-treated 

bacteriaI cells 184.26 
I0 Berseem ~ S-formaldehyde-treated 

bacterial cells 184.26 

955 34,76 305.3 113.88 
3020 38.27 410.4 93.25 

40 22.58 201.6 111.98 

8318 22.47 214.0 105.00 
9285 57.32 320.0 179.14 
7190 74.02 381.0 194.30 

10460 50.88 301.0 169.05 

3548 51.93 299.0 173.68 

3827 48.15 272.0 177.00 

2897 63.60 350.0 181,72 

Table 2. Ruminal bacterial growth calculated on equal feed intake in buffaloes 

Experiment Feed offered Material injected 
No. 

Feed intake Production rate of bacteria 
(dry matter g/day) g/day g/3000 g DM g/4000 g DM 

1 Green maize 
2 Green maize 
3 Green maize 
4 Green maize 
5 Berseem 
6 Berseem 
7 Berseem 
8 Berseem 
9 Berseem 

10 Berseem 

Untreated bacterial cells 
Untreated bacterial cells 
Formaldehyde-treated bacterial cells 
Formaldehyde-treated bacterial ceils 
Untreated bacterial cells 
Untreated bacterial cells 
Untreated bacterial cells 
Formaldehyde-treated bacterial cells 
Formaldehyde-treated bacterial ceils 
Formaldehyde-treated bacterial cells 

3335 
2543 
3256 
2856 
4130 
4410 
4452 
4494 
4274 
4294 

164.0 147.53 
134.4 158.47 
161.3 148.6 
151.2 158.8 
258.0 
279.8 
243.4 
250.1 

254.9 - 

26I .7 

249.8 
253.8 
218.8 
233.0 
238,5 
243.8 
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d u c t i o n  was m e a s u r e d  b y  m e t h o d  of S ingh  e t  al. a in w h i c h  
label led  l ive mixed  bac t e r i a l  cells were used. 2 sets  of 
e x p e r i m e n t s  were m a d e  us ing  2 feeds n a m e l y  green  ma ize  
a n d  be r s eem ( tables  1 a n d  2). The  p r o d u c t i o n  r a t e s  of 
b a c t e r i a  in  an ima l s  fed green  maize  on a n  ave rage  were 
153.0 g and  153.7 g/3 kg  d r y  m a t t e r  i n t a k e  per  d a y  w h e n  
e s t i m a t e d  b y  in j ec t ing  u n t r e a t e d  a n d  t r e a t e d  label led  
ceils respect ive ly .  I n  t h e  second set  of e x p e r i m e n t s  on  
be r s eem diet ,  t h e  ave rage  da i ly  g r o w t h  was 240.8 g a n d  
238.8 g/4 kg d r y  m a t t e r  i n t a k e  w h e n  m e a s u r e d  b y  us ing  
u n t r e a t e d  a n d  t r e a t e d  cells respect ive ly .  The  v a r i a t i o n s  
obse rved  in t he  bac t e r i a l  g r o w t h  b e t w e e n  d i f fe ren t  ani-  
mals  w h e n  fed t he  same  r a t i o n  were due  to  d i f ference in 
q u a n t i t y  of feed c o n s u m e d  b y  i n d i v i d u a l  an imals ,  a n d  
those  b e t w e e n  2 feeding regimes  m a y  be  due to  t h e  
q u a l i t y  a n d  q u a n t i t y  of t h e  r a t i ons  c o n s u m e d  b y  t h e  

an imals .  T h e  dif ference in t h e  p r o d u c t i o n  r a t e s  b e c a m e  
less w h e n  t h e  r u m e n  bac te r i a l  g r o w t h  r a t e  was  ca lcu la ted  
on  equa l  feed in take .  
T h e r e  was no  s ign i f ican t  di f ference in t h e  r a t e s  of g r o w t h  
e s t i m a t e d  b y  us ing  e i t he r  t r e a t e d  or u n t r e a t e d  cells. 
These  e x p e r i m e n t s  con f i rm  t h e  ear l ier  a s s u m p t i o n  t h a t  
t h e  label led  b a c t e r i a  p roduced  b y  in v i t ro  i n c u b a t i o n  are, 
a f t e r  in jec t ion ,  mixed  w i t h  t h e  r u m e n  mic roo rgan i sms  
a n d  are  n o t  t r e a t e d  as foreign mate r ia l .  T h e  n o r m a l  
m e t a b o l i s m  of label led  cells in  t h e  r u m e n  does n o t  a p p e a r  
to  inf luence  t h e  g r o w t h  r a t e  m e a s u r e m e n t s .  T h e  p r e s e n t  
e x p e r i m e n t s  also sugges t  t h e  poss ib i l i ty  of us ing  a n y  
o t h e r  source of label led  p ro t e ins  (not  necessar i ly  of r u m e n  
origin) a f t e r  t r e a t m e n t  for p r o t e c t i o n  f rom d e g r a d a t i o n  
in t h e  r u m e n  as a m a r k e r  for t h e  e s t i m a t i o n  of mic rob ia l  
g rowth .  

S o m e  c h a r a c t e r i s t i c s  of  u r o k i n a s e  r e l e a s e d  in  o r g a n  c u l t u r e  of h u m a n  k i d n e y  1 
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Summary. P l a s m i n o g e n  a c t i v a t o r  p roduced  in o rgan  cu l tu re  of h u m a n  kidney,  i.e. in t h e  h i s t o t y p i ca l  a r r a n g e m e n t  of 
t he  t issue,  w:,- pa r t i a l ly  pur i f i ed  b y  a f f in i ty  c h r o m a t o g r a p h y  on  p a r a - a m i n o b e n z a m i d i n e  coupled  to  Sepharose  b y  a 
6 -ca rbon  spacer,  fol lowed b y  ~el ch roma tog raph ) -  on S e p h a d e x  G-100. Tile molecu la r  we igh t  of 2 ac t ive  peaks  were  
27,000 a n d  52,000 da l t ons  respect ively .  I t  was  i n h i b i t e d  b y  D F P  an d  by  Ig G an t iu rok inase .  

U r o k i n a s e  ha s  been  p r e p a r e d  a n d  pur i f ied  f rom h u m a n  
ur ine  2-5, and  commerc i a l  p r e p a r a t i o n  s a i c avai lable .  I n  kid-  
n e y  cell cul tures ,  an a c t i v a t o r  of p l a s m i n o g e n  is re leased ~-1~ 
T h e r e  is ev idence  t h a t  in  o rgan  cu l tu re  of h u m a n  k idney ,  
u rok inase  is n o t  on ly  released,  b u t  also s y n t h e t i z e d  11. In 
u r i n a r y  p repa ra t ions ,  u rok inase  ha s  been  found  to  exis t  
in va r ious  molecu la r  forms.  The re  are  no  r epo r t s  ava i l ab le  
conce rn ing  t he  fo rms  of u rok inase  p roduced  in o rgan  
cu l tu re  of t h e  k idney,  i.e. in  i t s  h i s t o typ i ca l  a r r a n g e m e n t .  
W e  r e p o r t  here  pa r t i a l  pu r i f i ca t ion  b y  a f f in i ty  a n d  gel 
c h r o m a t o g r a p h y  a n d  some cha rac te r i s t i c s  of u rok inasc  
p roduced  in o rgan  cu l tu re  of h u m a n  k i d n e y  (KA). 
Material and methods. F e t a l  k idneys  were o b t a i n e d  a t  
legal  a b o r t i o n  of 14-20-week-o ld  foetuses  r e m o v e d  b y  
a b d o m i n a l  h y s t e r o t o m y .  The  k idneys  were d iv ided  in to  
pieces a b o u t  1 m m  3. These  e x p l a n t s  were cu l tu red  in  
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Fig. 1. Elution profile of KA at affinity chromatography on para- 
aminobenzamidine coupled to CH-Sepharose 4 13 with a 6-carbon 
spacer (see text). Flow rate 45 ml h -I, fraction volume 3 ml. 

Fig. 2. Immunodiffusion of KA against UK antiserum. UK anti- 
serum was deposited in the central hole and concentrated medium 
of different kidney cultures in the outer holes. 


