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A technique for the location of egg-white lysozyme on zone electro- 
phoresis papers using plates containing Micrococcus lysodeikticus 

A s t r a in  of Bacillus subtilis h a s  been isolated wh ich  l iberates  a lysozyme- l ike  e n z y m e  in to  t he  
g r o w t h  m e d i u m  du r ing  exponen t i a l  g rowt h  x. I n  t he  course  of t he  d e v e l o p m e n t  of a m e t h o d  of 
pur i f ica t ion  of th i s  enzyme ,  i t  was  neces sa ry  to de tec t  l y sozyme  on zone-elect rophoresis  papers .  

SALTON z ha s  descr ibed t h e  use  of aga r  p la tes  con ta in ing  cell wall  p r epa ra t i ons  of va r ious  
bac te r ia  for t he  i so la t ion  of cell wall  degrad ing  mic ro-organ i sms .  The  p re sen t  c o m m u n i c a t i o n  
descr ibes  t he  use  of s imi la r  p la tes  con ta in ing  a cell wall  p r epa ra t i on  of Micrococcus lysodeikticus 
(NCTC 2665) to de t e rmine  t he  pos i t ion  of egg-whi te  ly sozyme  on e lec t rophores is  papers  r u n  in 
t h e  a p p a r a t u s  descr ibed by  MARKHAM AND SMITH 3, Cell wall  p r epa ra t i ons  are  p repared  b y  t he  
m e t h o d  repor ted  by  SALTON AND HORNE 4. 

Double - l ayer  aga r  p la tes  are  p repa red  as follows: 
i .  Lower  layer :  15 ml  mo l t en  2% (w/v) w a s h e d  agar  in o . I M  N a 2 H P O J K H o P O  4 buffer,  

p H  6. 5, is pou red  in Pet r ie  d ishes  of 14 cm d i ame t e r  and  al lowed to  set  before add ing  t he  uppe r  
layer.  

2. U p p e r  layer :  5 ml  of a dist i l led wa t e r  su spens ion  of a p r epa ra t i on  of M. lysodeikticus 
cell wall  ( con ta in ing  a b o u t  3 ° m g  d ry  we igh t  of cell wall /ml)  is m ixed  w i t h  io  ml  2 .5% (w[v) 
w a s h e d  aga r  in o . i M  p h o s p h a t e  buffer,  p H  6. 5 a n d  poured  as t he  uppe r  layer.  The  cell wall  
su spens ion  and  t h e  aga r  are  hea t ed  s epa ra t e ly  and  mi xed  t h o r o u g h l y  i m m e d i a t e l y  before pour ing,  
o the rwise  f locculat ion of t he  cell wall  su spens ion  m a y  lead to u n e v e n  opac i ty  of t h e  plates .  

To locate  t h e  l y s o z y m e  af te r  e lectrophoresis ,  t h e  s t r ip  of pape r  is b lo t ted  to  r emove  excess  
l iquid  a n d  placed in con t ac t  w i t h  t h e  sur face  of t h e  cell wall  aga r  plate .  The  plate,  w i th  t he  pape r  
in situ, is t hen  i n c u b a t e d  a t  37 ° for 3 h and  u n d e r  these  condi t ions  t he  l y sozyme  diffuses ou t  
of t he  e lec t rophores is  pape r  in to  t he  agar  gel where  it  d igests  t h e  cell wall  to p roduce  a clear 
a r ea  in t he  opaque  plate .  Fig. i is a p h o t o g r a p h  of a cell wall  agar  p la te  used  to de tec t  t h e  pos i t ion  
of egg-whi te  l y sozyme  (EWL)  on an  e lec t rophores is  pape r  developed in o . i M  ve rona l - ace t a t e  
buffer ,  p H  8. 3, con t a in ing  o .o5M NaC1. 

O ELW 
Fig.  I. O = Origin;  E W L  = loca t ion  of l y sozyme ;  + = posi t ive  e lectrode ; - -  = nega t ive  electrode. 
T h e  para l le l  wh i t e  l ines indica te  t h e  l imi ts  of t he  e lec t rophores is  pape r  when  appl ied to t he  plate.  

The  large scale p r e p a r a t i o n s  of M. lysodeiMicus cell wall  are  t ime  c o n s u m i n g  to  m a k e  and  
m a y  be replaced in t he  uppe r  l ayer  b y  heat -k i l led  cells. For  th i s  purpose ,  M. lysodeikticus is 
g rown  for 48 h a t  37 ° on aga r  con t a i n i ng  a t r y p t i c  digest  of case in  s u p p l e m e n t e d  w i t h  1.o% 
glucose.  The  cells are w a s h e d  off t h e  sur face  of t he  aga r  in dist i l led water ,  fi l tered t h r o u g h  glass  
wool, washed  th ree  t i m e s  w i t h  dist i l led wa te r  and  s u s p e n d e d  in disti l led wa t e r  to  a dens i t y  of 
a b o u t  3 ° m g  d ry  we igh t  of cells/ml.  T he  su spens i on  is hea t ed  in a boil ing wa t e r  b a t h  for IO m i n  
and  5 ml  s amp le s  are  added  to  t he  aga r  in t he  uppe r  layer.  

SALTON h a s  s h o w n  t h a t  cell wall  p r epa ra t i ons  of M. lysodeikticus are d iges ted  to  soluble 
p r o d u c t s  b y  l y sozyme  s b u t  t h a t  heat -ki l led  p repa ra t i ons  are on ly  par t ia l ly  degraded  6. However ,  
l y s o z y m e  t r e a t m e n t  r enders  heat -ki l led  cells of M. lysodeikticus suscept ib le  to  d iges t ion  by  t r y p s i n  e 
so t h a t  d iges t ion  w i th  l y s o z y m e  followed by  t r e a t m e n t  w i t h  t r yps in  causes  comple te  d issolu t ion  
of t he  heat -k i l led  cells to  soluble p roduc t s .  Because  t he  deg rada t ion  is only  part ial ,  t h e  zone of 
c lear ing  p roduced  on hea t -k i l led  cell aga r  p la tes  b y  l y sozyme  is no t  ve ry  d i s t inc t  b u t  m a y  be 
deve loped  b y  r e m o v i n g  t he  e lec t rophores is  paper ,  s p r a y i n g  w i th  t r y p s i n  (o.I mg]ml)  and  re- 
i n c u b a t i n g  a t  37 ° . Bac ter ia l  c o n t a m i n a t i o n  m a y  be suppres sed  if necessary ,  by  sp r ay ing  t he  p la tes  
before i n c u b a t i o n  w i th  i .o  ml  of a m i x t u r e  of penici l l in (3o uni t s [ml)  + s t r e p t o m y c i n  (3 ° /~g/ml)  
+ ch lo ramphen ico l  (3 ° /~g /ml) .  

These  m e t h o d s  m a y  be used  to de t ec t  t he  pos i t ion  of l y sozyme  b a n d s  on e lec t rophores is  
pape r s  a t  1/2o t he  concen t r a t i on  of e n z y m e  t h a t  can  be de tec ted  by  t h e  s t a in ing  t e chn ique  for 
p ro te ins  descr ibed by  DURRUM ? and  modif ied by  KUNKEL AND TISELIUS s. 
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O-Methylation, the principal pathway for the met~l~olism 
of epinephrine and norepinephrine in the rat 

Prev ious  s tud ies  h a v e  s h o w n  t h a t  ep inephr ine  a n d  norep inephr ine  are m e t h y l a t e d  on t he  3 - h y d r o x y  
pos i t ion  in vitro and  in vivo 1. E s t i m a t i o n  of t he  e x t e n t  to  wh ich  O - m e t h y l a t i o n  occurs  in t he  i n t ac t  
an ima l  was  m a d e  possible by  t h e  d e v e l o p m e n t  of a m e t h o d  for t h e  de t e rmina t i on  of rneta-O-  
m e t h y l e p i n e p h r i n e  (metanephr ine)  and  m e t a - O - m e t h y l - n o r e p i n e p h r i n e  (normetanephr ine )  in 
ur ine.  

Me tanephr ine  or n o r m e t a n e p h r i n e  was  isola ted f rom the  u r ine  a t  p H  IO by  gen t ly  shak ing  
for 20 rain wi th  2o v o l u m e s  e thy lene  dichloride* con ta in ing  2 % i soamyl  alcohol*.  Af ter  t he  
s epa ra t i on  of t he  2 phase s  by  cen t r i fuga t i0n ,  t he  a q u e o u s  layer  was  r emoved  by  asp i ra t ion  and  
a n  a l iquo t  of t he  organic  phase  was  s h a k e n  wi th  l / iO vo l ume  o.i  N HC1. The  lower layer  was  
r e m o v e d  by  asp i ra t ion  and  t h e  acid ex t r ac t  was  washed  twice  wi th  io  vo lumes  i soamyl  alcohol 
to  r emove  in ter fer ing  subs t ances .  T he  acid ex t r ac t  was  t r ans fe r r ed  to a qua r t z  cuve t t e  and  m e t a n e -  
ph r ine  or n o r m e t a n e p h r i n e  was  de t e rmi ned  by  m e a s u r i n g  t he  f luorescence in an  A m i n c o - B o w m a n  
f luo rospec t ropho tomete r  a t  335 mt* af ter  ac t iva t ion  a t  283 m/z. 

I n  order  to correct  for t he  pa r t i t i on  of t he  m e t h y l a t e d  me tabo l i t e s  of t he  ca techol  amines  in 
t h e  two-phase  s y s t e m  descr ibed above  and  t h e  q u e n c h i n g  of f luorescence t h a t  occurs  occasional ly,  
a k n o w n  a m o u n t  of syn the t i c  m e t a n e p h r i n e  or n o r m e t a n e p h r i n e  was  added  to t he  ur ine  to  be  
a s sayed  a n d  carr ied  t h r o u g h  t he  procedure .  

Glucuron ides  of m e t a n e p h r i n e  and  n o r m e t a n e p h r i n e  were hyd ro lyzed  by  incuba t ion  of I ml  of  
ur ine  wi th  2,000 un i t s  of bacter ia l  f l -glucuronidase for 3 h a t  37 °. 

Af te r  t he  a d m i n i s t r a t i o n  of L-epinephr ine  or L-norepinephr ine  to  ra ts ,  t h e  m e t h y l a t e d  
metabo l i t e s  isolated f rom t he  u r ine  b y  t he  p rocedure  descr ibed above  h a d  t h e  same  RF values ,  
pa r t i t i on  coefficients, and  f luorescent  spec t ra  as a u t h e n t i c  samples  of m e t a n e p h r i n e  or n o r m e t a n e -  
ph r ine  ~. 

T A B L E  I 

O - M E T H Y L A T I O N  OF E P I N E P H R I N t ~  IN T H E  RAT 

E a c h  r a t  received i o / zg /g  d i b e n a m i n e  hydroch lor ide  in t raper i tonea l ly .  Af ter  3 ° m i n  each r a t  
was  g iven  a to ta l  of 5 /zmoles of ep inephr ine  or m e t a n e p h r i n e  in t raper i tonea l ly .  The  c o m p o u n d s  
were admin i s t e r ed  in 5 d iv ided doses  eve ry  hou r  for 5 h. Ip ron iaz ide  (2oo/ ,g /g)  was  g iven  in t r a -  

per i tonea l ly  2 h before t he  in jec t ion  of t h e  amines .  Six r a t s  were used  in each  expe r imen t .  

MetanepArine M~n~hfine 
Compounds administered excreted glucuremide Total excreted 

excreted 
I~moles i~moles °o 

L-Epinephr ine  (5 / ,moles )  
D, L-Metanephr ine  (5 #*moles) 
L-Epinephr ine  (5 #,moles) and  iproniaz ide  
D, L-Metanephr ine  (5/*moles)  and  iproniazide 
D-Epinephr ine  (5/~moles) 
L-Epinephr ine  (3 #moles)  § 

o.14 1.08 25 
0.42 1.31 35 
o.18 2.55 55 
0.50 3.00 7 ° 
0.06 0.86 18 
o.o5 0.47 18 

§ Th i s  g roup  of r a t s  did no t  receive d ibenamine .  

* All so lvents ,  r eagen t  grade,  were washed  success ive ly  wi th  i/5 v o l u m e  i N N a O H ,  i N HCI 
a n d  twice wi th  dist i l led water .  


