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Creatinine M e t a b o l i s m  by Clostridium welchii Isolated f r o m  H u m a n  Faeces  

For  m a n y  years  i t  has  been  a s sumed  t h a t  c rea t in ine  is 
me tabo l i ca l ly  i ne r t  in  humans1 ,  2. However ,  JoNEs 3 de- 
m o n s t r a t e d  t h a t  c r ea t i n ine  d e g r a d a t i o n  could be induced  
in r a t  gu t  f lora b y  feeding c rea t in ine  and  t h a t  severa l  
label led me tabo l i t e s  were p roduced  w h e n  m e t h y l -  or 
ca rbony l - l abe l l ed  c rea t in ine  was i n c u b a t e d  w i t h  colonic 
c o n t e n t s  f rom these  animals .  Recent ly ,  JoNEs and  BUR- 
NETT 4 showed  t h a t  be t w een  16 and  66% o f  c rea t in ine  
fo rmed  endogenous ly  in  persons  w i t h  decreased rena l  
f unc t i on  is me tabo l i zed  a n d  isotope s tudies  h a v e  con- 
f i rmed  c rea t in ine  b r e a k d o w n  to  creat ine ,  N - m e t h y l  
h y d a n t o i n ,  sarcosine,  m e t h y l a m i n e  and  glyc01ate 5 in 
h u m a n  and  r a t  g u t  p repa ra t ions .  

Severa l  s t r a ins  of b a c t e r i a  h a v e  been  repor ted  to 
me tabo l i ze  c rea t in ine  inc lud ing  Corynebacterium urea- 
/aciens e, 7, Pseudomonas eisenbergii a n d  ovalis s, and  
Pseudomonas stutzeri 9 i so la ted  f rom soil and  Clostridium 
paraputri/actum 1~ i so la ted  f rom sewage sludge. W e  h a v e  
the re fo re  e x a m i n e d  faeces to  e s t ab l i sh  t h a t  specific organ-  
isms can  be p r e sen t  in t he  large bowel  of h u m a n s  a n d  be 
capab le  of me tabo l i z ing  crea t in ine .  A Clostridium welchii 
has  been  i so la ted  ~1 wh ich  can  d e a m i n a t e  c rea t in ine  to 
N - m e t h y l  h y d a n t o i n  u n d e r  anae rob ic  condi t ions .  The  
enzymic  reac t ion  was induc ib le  since pr ior  g r o w t h  of t he  
o rgan i sm for 72 h in n u t r i e n t  b r o t h  c o n t a i n i n g  20 m g  
100 ml  added  c rea t in ine  increased t he  i nco rpo ra t ion  of 
c a rbony l  14C label  in to  N - m e t h y l  h y d a n t o i n  f rom 16.4% 
to  72.8%. No m e t h y l a m i n e ,  m e t h y l  guanidine ,  label led 
sarcosine or label led  c a r b o n  dioxide  was de tec ted .  

Techn iques  inc luded  f i l t r a t ion  of the  i n c u b a t e d  b r o t h  
t h r o u g h  0.22 a m  mil l ipore  f i l ter  a n d  t hen  t h r o u g h  an  
A m i c o n  UM2 Ul t r a f i l t e r  (MVq exclusion 1000). P r o d u c t s  
were ident i f ied  us ing  cellulose t h i n - l a y e r  c h r o m a t o g r a p h y  
w i t h  reference s t a n d a r d s  a n d  s t a n d a r d  s t a in ing  techniques ,  
(solvent  s y s t e m  b u t a n o l :  glacial  acet ic  acid:  ace tone :  
water ,  35: 10: 35:20).  Rad io  isotope inco rpo ra t ion  was 
measu red  b y  us ing  s t a n d a r d  e lu t ion  and  sc in t i l la t ion  
c o u n t i n g  t e c h n i q u e s  w i t h  84% of t he  coun t s  a c c o u n t e d  
for. Decrease  in c rea t in ine  c o n c e n t r a t i o n  and  t he  absence  
of newly  fo rmed  m e t h y l a m i n e  or sarcosine  was conf i rmed  
b y  ion exchange  c h r o m a t o g r a p h y .  No label  was de tec ted  
in a h y a m i n e  ca rbon-d iox ide  t rap .  

The  o rgan i sm was a G r a m  pos i t ive  anae rob ic  rod 
showing  typ ica l  Clostridium welchii morpho logy ;  no spores 
were seen. I t  p roduced  acid f rom glucose, lactose a n d  
sucrose, was indole  n e g a t i v e  and  lec i th inase  f o r m a t i o n  
was i n h i b i t e d  b y  Clostridium welchii Type  A an t i s e r a  
(Wellcome R e a g e n t s  Ltd.}. 

P r e l i m i n a r y  resu l t s  f rom e x p e r i m e n t s  i nvo lv ing  the  
anae rob i c  i n c u b a t i o n  of d i lu ted  s tool  f rom a h e a l t h y  
i n d i v i d u a l  ind ica te  t h a t  a p p r o x i m a t e l y  10% of t he  added  
c o u n t s  are in N - m e t h y l  h y d a n t o i n  3-6  h a f te r  a d d i n g  14C 
c a r b o n y l  label led  c rea t in ine .  Most  of the  r e m a i n d e r  
p r o b a b l y  passes  t h r o u g h  a p a t h w a y  g e n e r a t i n g  m e t h y l -  
a m i n e  w i t h i n  3 h. The  p r o d u c t i o n  of N - m e t h y l  h y d a n t o i n ,  
p r e s u m a b l y  b y  Clostridium organisms,  is the re fo re  pro-  
b a b l y  a s ign i f ican t  b u t  m i n o r  and  re l a t ive ly  slow rou te  
for c rea t in ine  m e t a b o l i s m  in vivo.  This  m e t a b o l i s m  of 
c rea t in ine  Call be  abol i shed  b y  h igh-speed  cen t r i f uga t i on  
of t he  s tool  specimen.  

These  obse rva t ions  ind ica te  t h a t  specific o rgan i sms  are 
p r e sen t  in t he  h u m a n  gu t  wh ich  can  inf luence  t he  m e t a b o -  
l i sm of c r ea t i n ine  a n d  t h a t  th i s  subs t ance  can  no longer  
be  r ega rded  as i ne r t  in h u m a n s ;  careful  s t u d y  of i ts  me- 
t a b o l i s m  the re fore  becomes  r e l e v a n t  to  the  u n d e r s t a n d i n g  
of d isordered  b i o c h e m i s t r y  a c c o m p a n y i n g  rena l  insuffi-  
ciency.  

Summary.  A Clostridium welvhii has  been  isola ted f rom 
h u m a n  faeces w h i c h  can  d e a m i n a t e  c rea t in ine  to N- 
m e t h y l  h y d a n t o i n .  Ev idence  suggests  t he  r eac t ion  is 
induc ib le  since the  r a t e  of convers ion  is increased  b y  
g r o w t h  of t he  o rgan i sm in c rea t in ine - r i ch  media .  
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C h r o m o s o m e  C o m p l e m e n t  and Male Haplo idy  of 

I n f o r m a t i o n  on t he  n u m b e r s  of ch r om os om es  a n d  on 
t he  chromosome-cyc le  of Rot i fe rs  is v e r y  scarce and  of ten  
conflicting1,2,  b o t h  because  cells and  ch r om os omes  are 
smal l  and  because  t he  m e t h o d s  employed  so far  for 
caryological  research  h a v e  been  l imi ted  to  t issue sec t ions  
a n d  h a e m a t o x y l i n  s ta in ing ,  a n d  are scarcely  su i t ab l e  for 
a ccu ra t e  coun t ing .  

Most  work  on  t he  s ub j ec t  was car r ied  ou t  in  t he  
twen t i e s  3-7 a n d  also t h e  more  r ecen t  research  b y  H s u  s, 9 
d id  no t  e m p l o y  t he  p r e s e n t  s q u a s h - m e t h o d  t e c h n i q u e s  
and,  moreover ,  was  r e s t r i c t ed  to Bdel lo id  species, wh ich  
do n o t  p roduce  males.  

A splanchna priodonta, w h i c h  is more  su i ted  to caryolo-  
gical i nves t i ga t i on  t h a n  m o s t  o t h e r  species of Rot i fe r s  

Asplanchna priodonta Gosse  1850 (Rotatoria)  

i n v e s t i g a t e d  so far, h a s  been  s tud ied  b y  STORCH 6, b u t  
d a t a  are dub ious :  8 ch romosomes  in t he  male  and  16 in 
t h e  female  embryos ,  b u t  STORCH'S d rawings  show m u c h  
h igher  n u m b e r s  a n d  dot - l ike  chromosomes ,  which  do no t  
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