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bacil l i  (Table).  F u r t h e r m o r e  t h e  a m o u n t  of m e t h y l -  
m e r c u r y  p roduced  b y  t he  ob l iga te  anae robes  a n d  lacto-  
baci l l i  was  m u c h  smal le r  t h a n  t h a t  b y  the  o the r  bac t e r i a l  
t ypes  tes ted�9  These  o b s e r v a t i o n s  sugges t  t h a t  lac tobac i l l i  
a n d  ob l iga te  anae robes  p l ay  on ly  a m i n o r  role in  t h e  
m e t h y l a t i o n  of mercur i c  chlor ide  in t he  h u m a n  gut .  

Us ing  a suspens ion  of caecal  c o n t e n t s  of t he  ra t ,  we 
h a v e  shown  t h a t  t he  a m o u n t  of m e t h y l m e r c u r y  syn thes iz -  
ed f rom HgC12 b y  t h e  caecal  con t en t s  was h ighe r  (up to  
26 ng  m e t h y l m e r c u r y  fo rmed /g  caecal  con ten t s )  t h a n  b y  
pure  cu l tu res  of i n t e s t i na l  bac t e r i a  (RowLAND, u n p u b -  
l ished observa t ion) ,  so i t  would  a p p e a r  t h a t  in caecal  
suspens ions  severa l  types  of bac t e r i a  m a y  ac t  synergis t ica l -  
ly  to  syn thes ize  m e t h y l m e r c u r y ,  or poss ib ly  t h a t  t he  
m e t h y l a t i o n  of HgC12 can  be ca t a lyzed  b y  in t e s t i na l  

enzymes  o the r  t h a n  those  of bac t e r i a l  origin�9 These  
possibi l i t ies  are now be ing  inves t iga ted .  

Summary. Most  s t r a ins  of s taphylococci ,  s t reptococci ,  
yeas t s  a n d  E. coli i sola ted f rom h u m a n  faeces, could  
syn thes ize  m e t h y l m e r c u r y  compounds .  I n  con t ras t ,  few 
s t r a in s  of ob l iga te  anae robes  could do so. U p  to  6 ng  
m e t h y l m e r c u r y / m l  were fo rmed  in 44 h f rom 2 vg mer-  
curic  chloride.  
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Mechanism o( Ure~ Nitrogen Bindin~ by Proposed 

I n  r ecen t  years ,  t he  p rospec t  ha s  been  cons idered  of 
ame l io ra t i ng  the  u remic  s t a t e  b y  oral  a d m i n i s t r a t i o n  of 
ma te r i a l s  to  a b s o r b  se lec t ively  t he  excess p r o d u c t s  of 
m e t a b o l i s m  which  m i g h t  diffuse in to  t he  g a s t r o i n t e s t i n a l  
t r ac t .  Repo r t s  b y  GIORDANO 1 a n d  b y  SPARKS 2 h a v e  
ind ica t ed  t h a t  inges t ion  of po l ya l dehyde  s t a r c h  increases  
fecal N excre t ion  a n d  m a y  lower b lood urea  N in an ima l s  
a n d  in man .  The  m e c h a n i s m  of th i s  effect  p r e s u m a b l y  
invo lved  complex ing  u rea  wh ich  h a d  diffused in to  t he  
gut ,  t h u s  p r e v e n t i n g  r e a b s o r p t i o n  of the  s izable  po r t i on  
of t he  u r ea  pool  wh ich  m a y  be ava i l ab le  b y  th i s  route" .  
A t t e m p t s  to  d e m o n s t r a t e  u rea  b i nd i ng  in v i t ro  b y  va r ious  
oxidized s t a r c h  p repa ra t ions ,  however ,  h a v e  m e t  w i t h  
va r i ab l e  success* p a r t l y  because  t he  rap id  depo lymer iza -  
t ion  of t h e  po lya ldehyde  p r e v e n t s  s epa ra t ion  of the  b ind-  
ing p r o d u c t  du r ing  equ i l ib r ium dialysis  or gel f i l t r a t ion  
exper imen t s .  Repo r t s  of u r ea  b ind ing  b y  oxid ized  s t a r c h  
h a v e  invo lved  equ i l ib r ium dialysis  e x p e r i m e n t s  a t  h igh  
u rea  c o n c e n t r a t i o n  and  over  long d u r a t i o n  1,2,4. In  th i s  
repor t ,  we p re sen t  ev idence  to ind ica te  t h a t  a n y  a p p a r e n t  
b ind ing  of u rea  b y  po l ya l dehyde  s t a r c h  is due  to conver -  
s ion to a m m o n i u m  ion t h r o u g h  c y a n a t e  ion, and  t h a t  
d i rec t  b ind ing  of a m m o n i u m  ion is a more  p laus ib le  basis  
for ac t iv i ty .  

Methods. Samples  of pe r ioda te  oxidized s t a r c h  were ob- 
t a ined  t h r o u g h  t he  cour tesy  of Dr. C. GIORDANO (Naples), 
or were p r e p a r e d  in our  l abora to r i e s  b y  Dr. A. BERGER 
(Morton Grove).  B i n d i n g  of smal l  molecules  was deter -  
m ined  b y  equ i l ib r ium dialysis  conduc t ed  in Visk ing  
dialysis  bags  (A. H. T h o m a s  Co., Ph i l ade lph ia ,  Pa.,  USA)  
of a b o u t  16 m m  d i a m e t e r  and  con ta in ing  10 ml  of 
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oxidized s t a r c h  so lu t ion  or suspens ion  in l igand Solut ion 
in 0.2 M p H  7.4 sod ium p h o s p h a t e  buffer .  Dialys is  was  
accompl i shed  in 50 or 65 ml  of e x t e r n a l  so lu t ion  iden t ica l  
to  t h a t  ins ide of t he  bag,  w i t h o u t  the  abso rben t .  Af te r  
t he  a p p r o p r i a t e  t ime,  t he  r e t e n t a t d s  were t r ans fe r r ed  
q u a n t i t a t i v e l y  to t a r ed  flasks for v o l u m e  de t e rmina t i ons .  
The  N c o n t e n t  of r e t e n t a t e s  a n d  d i f fusa tes  were de ter -  
m i n e d  b y  the  D u m a s  me thod ,  and  a f te r  cor rec t ion  for 
v o l u m e  factors,  t he  e x t e n t  of b i n d i n g  was ca lcula ted .  
Fo r  these  purposes ,  each  r epea t i ng  u n i t  of oxidized 
s t a r c h  was t a k e n  as 160 Dal tons .  The  b i n d i n g  of 14C- 
labeled  u rea  or c y a n a t e  ( I n t e r n a t i o n a l  Nuc lea r  and  Chem- 
ical Corp., Cleveland,  O., USA) was d e t e r m i n e d  as 
descr ibed or b y  sc in t i l la t ion  count ing .  

Results. Several  d e t e r m i n a t i o n s  of u rea  b ind ing  to 
oxidized s t a r ch  p roduced  the  resul t s  s u m m a r i z e d  in the  
Table.  In  the  equ i l ib r ium dialysis  s y s t e m  used here,  no 
b i n d i n g  was observed  af te r  a few hours  of dialysis,  a n d  
the  resul ts  a t  20 h were var iab le .  A t  physio logica l  u rea  
concen t ra t ions ,  less t h a n  0.1 mole of u rea  per  un i t  of 
po lymer  was bound .  

The  figures for mola r  b ind ing  shown in the  Tab le  
r ep resen ted  m i n i m u m  values,  s ince oxidized s t a r c h  was 
d e m o n s t r a t e d  in our  l a b o r a t o r y  and  b y  o the r s  4 to  depoly-  
mer ize  r ap id ly  a t  r oom t e m p e r a t u r e .  These  depo lymer ized  
f r a g m e n t s  were of 1200 Da l tons  or less, since t h e y  appear -  
ed in t he  inc luded  vo lumes  of smal l  pore  po lyac ry l amide  
gel f i l t r a t ion  co lumns  (Size P-2, Bio Gel Corpora t ion ,  
R i c h m o n d ,  California,  U S A ) .  

P rev ious  exper ience  in our  l a b o r a t o r y  h a d  ind ica t ed  
t h a t  smal l  molecule b ind ing  b y  macromolecu le s  was a 
r ap id  process. Thus ,  t he  r e q u i r e m e n t  for long t i m e  per iods  
to d e m o n s t r a t e  u rea  b i n d i n g  seemed anomalous ,  and  we 
e x a m i n e d  b ind ing  of r e l a t ed  compounds ,  inc lud ing  14C- 
labe l ing  to reduce  the  r e q u i r e m e n t  for m a n y  N analyses .  

Urea  c o n c e n t r a t i o n  Moles of urea  b o u n d / r e p e a t i n g  un i t  

Molar  (mg/100 ml) Naples  Mor ton  Grove  

0.050 (300) 0.043 -L 0.010 (5) 0.032 ~ 0.016 (4) 

1.000 (6000) 0.432 - -  0.068 (7) 0.281 i 0.102 (6) 

~Mean -L SD (number  of trials) for  b i n d i n g  to 700 m g  of oxidized 
s t a r c h  in 10 ml  of buffer .  E x t e r n a l  so lu t ion  vo lumes  was  65 ml. 
There  were  no s ign i f ican t  differences be tween  sources  of s t a rch .  
B i n d i n g  was  de te rn f ined  b y  N ana lyses ;  the  molecu la r  we igh t  of a 
r epea t i ng  un i t  was  t a k e n  as 160. 
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As s h o w n  in t he  Figure,  a m m o n i u m  or c y a n a t e  ion 
b ind ing  as d e t e r m i n e d  b y  N analyses  d u r i n g  equ i l ib r ium 
dialysis  occur red  more  r ap id ly  a n d  in g rea te r  a m o u n t  
t h a n  d id  b i n d i n g  of urea.  W h e n  d e t e r m i n e d  b y  isotope,  
however ,  no  b ind ing  of t he  ca rbon  a t o m s  of u r ea  or KOCN 
was de tec tab le .  I t  was  ev ident ,  therefore ,  t h a t  n e i t h e r  
u rea  N nor  c y a n a t e  were  b o u n d  to oxidized s t a r c h  as 
u n c h a n g e d  ent i t ies .  

Discussion. The  d a t a  p re sen ted  here  d e m o n s t r a t e d  
t h a t  b ind ing  of u rea  to  oxidized s t a r c h  was negligible,  b u t  
t h a t  b i n d i n g  of n i t rogenous  p roduc t s  of u rea  hydro lys i s  
p roceeded  rapid ly .  Since t he  c a r b o n  a t o m  of c y a n a t e  ion 
was  n o t  b o u n d ,  a n d  t h e  degrees of mo la r  b i n d i n g  of 
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anionic  c y a n a t e  a n d  ca t ionic  a m m o n i u m  ion were s imi lar  
i t  was a p p a r e n t  t h a t  comple te  decompos i t ion  t h r o u g h  
c y a n a t e  was essent ia l  for N b i n d i n g  b y  oxidized s ta rch .  
The  k ine t ics  of u rea  convers ion  in w a t e r  to  cyana te ,  a n d  
convers ion  of c y a n a t e  to  CO 2 a n d  a m m o n i u m  ion h a v e  
been  rev iewed b y  I-IAGEL et  al. 5. I n  t h e  presence  of polyal-  
dehyde  i t  seemed l ikely t h a t  t he  equ i l ib r ium was sh i f ted  
t owards  a m m o n i u m  ion f o r m a t i o n :  

(NH2) CO . Z NCO- + NH4+~___>N-aldehyde oxidized 

NH + l  starch complex NCO- + H20 HCO-3 + 4 ---I 

The  above  obse rva t i ons  t h u s  a c c o u n t e d  for t h e  long t i m e  
requ i red  to  d e m o n s t r a t e  ' u rea '  b i nd ing  b y  a ldehyde  
s t a r c h  p repa ra t ions .  F u r t h e r m o r e ,  in  v iew of these  da ta ,  a 
p roposed  m e c h a n i s m  for r e m o v a l  of fecal N b y  such  
a b s o r b e n t s  m u s t  inc lude  conve r s ion  of g u t  u rea  in to  
a m m o n i u m  ion, a p h e n o m e n o n ,  well  cha rac te r i zed  in 
man3,  6. Whi l e  t he  comple te  m e c h a n i s m  for  increased 
fecal  N r e m o v a l  b y  c a r b o h y d r a t e s  m a y  n o t  necessar i ly  
invo lve  N - b i n d i n g  7, t he  fac t  t h a t  u remic  p a t i e n t s  are 
u n a b l e  to  hyd ro lyze  more  u rea  t h a n  n o r m a l  ind iv idua l s  s 
m a y  ye t  leave a n  i m p o r t a n t  t h e r a p e u t i c  role for a n  
innocuous  ga s t ro in t e s t i na l  a m m o n i u m  ion b ind ing  agent .  

Summary. B y  use of z4-C label  i t  was  d e m o n s t r a t e d  t h a t  
a p p a r e n t  b i n d i n g  of u rea  N to  po lya ldehyde  s t a rch  was 
p r o b a b l y  preceeded  b y  hydro lys i s  to  a m m o n i u m  ion. 
T h u s  d i rec t  u rea  b ind ing  was n o t  t he  m e c h a n i s m  t h r o u g h  
wh ich  inges ted  po lya ldehyde  s t a r c h  m i g h t  increase  fecal 
N exc re t ion  in u remic  pa t i en t s .  
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Further  I n v e s t i g a t i o n s  into  the  Effects  of B a c l o f e n  

I n  a n u m b e r  of neu ra l  p repa ra t ions ,  t he  effects of 
bac lofen  (Lioresal), a n  an t i - spas t i c  drug,  are d i f fe ren t  
f rom those  of ~ - a m i n o b u t y r i c  acid (GA]3A), a p u t a t i v e  
i n h i b i t o r y  t r a n s m i t t e r ,  a l t h o u g h  t he  two  subs t ances  
share  a s imi lar  chemica l  s t r u c t u r e  1-4 In  a p rev ious  repor t ,  
i t  was shown  t h a t  bac lofen  and  G A B A  reduce  t he  spon ta -  
neous  ace ty lchol ine  (ACh) release f rom t he  isola ted sp ina l  
cord  b u t  t h a t  t he  e x t e n t  a n d  t ime  course of t he i r  ac t ion  
are d i f fe ren t  4. The  effect  of t h e s e  two c o m p o u n d s  ha s  
now been  t e s t ed  b o t h  on  t he  sp ina l  roo t  p o t e n t i a l s  and  
on  t he  e lec t r ica l ly-evoked release of ACh, w h i c h  is t h o u g h t  
to  be  t he  n e u r o t r a n s m i t t e r  of m o t o r  a x o n  col la tera ls  5. 

Methods. Frogs  (R. temporaria) were used. T he  sp ina l  
cord was removed ,  hemisec t ed  sag i ta l ly  a n d  p laced  in a 
500 txl b a t h  a t  14~ T he  v e n t r a l  roo t  p o t e n t i a l  (VRP)  
evoked  b y  o r t h o d r o m i c  s t i m u l a t i o n  of t he  co r respond ing  

(L ioresa l )  o n  the  I so la ted  Spina l  Cord 

dorsa l  root ,  or t he  dorsa l  roo t  p o t e n t i a l  (DRP)  evoked b y  
a n t i d r o m i c  s t i m u l a t i o n  of t h e  co r re spond ing  v e n t r a l  
roo t  were recorded  w i t h  Ag/AgC1 electrodes  a n d  d isp layed  
o n  a s to rage  oscilloscope a n d  on  a pen  recorder  as a l r eady  
descr ibed  6, L The  ACh release was m e a s u r e d  eve ry  10 
m i n  as p rev ious ly  r epo r t ed  4, ~. 
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