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T h e  cu l tu re s  e m p l o y e d  were o b t a i n e d  f rom t h e  collec- 
t i o n  of Dr .  K. L. BURDON of t h i s  d e p a r t m e n t .  Species  
i den t i f i c a t i on  of t he  o rgan i sms  h a d  b e e n  ca r r i ed  o u t  b y  
a c c e p t e d  m e t h o d s  5. The  b a c t e r i a  were  c u l t u r e d  in t h e  
c h e m i c a l l y  def ined,  l iqu id  m e d i u m  of THORNE et al. ~ 
c o n t a i n i n g  0 .7% s o d i u m  b i c a r b o n a t e .  I n o c u l a t i o n s  were  
m a d e  f rom v e g e t a t i v e  cell  suspens ions  i n to  25 m l  of 
m e d i u m  c o n t a i n e d  in  250 m l  f lasks.  T h e  cu l t u r e s  were  
t i g h t l y  closed w i t h  r u b b e r  s toppers ,  a n d  i n c u b a t e d  a t  
37°C for 24 h on  a r o t a r y  shaker .  

Fo r  v i sua l  d e t e r m i n a t i o n  of soluble  p i g m e n t  p r o d u c t i o n ,  
cells were  r e m o v e d  f r o m  t h e  cu l tu re s  b y  cen t r i f uga t i on .  
The  c lear  s u p e r u a t a n t  b r o t h  t h e n  was  a d j u s t e d  to  p H  7-5 
w i t h  0.1 IN, N a O H ,  a n d  c o m p a r e d  to  a b l a n k  of u n i n o c u l a -  
t ed  b r o t h  t r e a t e d  in  t h e  s a m e  fashion .  Acid  s e n s i t i v i t y  of 
t he  p i g m e n t s  was  d e t e r m i n e d  b y  a d d i n g  1 N HC1 to  t h e  
b ro th .  F luo rescence  was  d e t e c t e d  b y  e x a m i n i n g  t h e  cul-  
t u r e  s u p e r n a t e s  u n d e r  a n  u l t r a v i o l e t  l a m p  e m i t t i n g  i t s  
m a x i m u m  l igh t  a t  2, 750 ]k. I n  c e r t a i n  cases t h e  a b s o r p t i o n  
spec t r a  of t h e  p i g m e n t s  were  d e t e r m i n e d  in  a spec t ro -  
p h o t o m e t e r .  

As c a n  be  seen f rom t h e  Tab le  cu l tu res  be long ing  in  t w o  
of t h e  s i x  species e x a m i n e d  (B. anthracis  a n d  B.  cereus) 
p r o d u c e d  v is ib le  p i g m e n t s .  T h e  p i g m e n t  of B.  cereus was 
assoc ia ted  w i t h  f luorescence  of t h e  cu l t u r e  f i l t ra te ,  whi le  
t h a t  of B.  anthracis  was sens i t ive  to  acid.  T h e  c h a r a c t e r -  
is t ic  p i n k  p i g m e n t  of t h e  l a t t e r  o r g a n i s m  was  e v i d e n t  
on ly  u n d e r  a lka l ine  c o n d i t i o n s ;  t h e  c u l t u r e  f i l t r a t e  b e c a m e  
ye l low w h e n  acidif ied.  S p e c t r o p h o t o m e t r i c  e x a m i n a t i o n  
in t h e  v is ib le  r a n g e  d e m o n s t r a t e d  a b r o a d  a b s o r p t i o n  
s p e c t r u m  for  t h e  a n t h r a x  p i g m e n t  w i t h  a s ingle  p e a k  a t  
490 m~.  T h e  ye l l ow-b row n  p i g m e n t  of B.  cereus h a d  no  
cha rac t e r i s t i c  a b s o r p t i o n  s p e c t r u m  in  t h e  v is ib le  r a n g e ,  
b u t  in  t h e  u l t r a v i o l e t  reg ion  t h e  m a t e r i a l  ev idenced  a 
single p e a k  a t  350 m~.  T h e  p i g m e n t  was  n o t  sens i t ive  to  
acid.  

Since p r e l i m i n a r y  i n v e s t i g a t i o n s  showed  t h a t  B.  anthra-  
cis a n d  B.  cereus p r o d u c e d  soluble  p i g m e n t s ,  severa l  s t r a i n s  
of these  species were  e x a m i n e d  to  d e t e r m i n e  w h e t h e r  t h e  
p h e n o m e n a  were  c h a r a c t e r i s t i c  of t h e  species.  T he  a n t h r a x  
spec imens  cons i s t ed  of b o t h  v i r u l e n t  a n d  a v i r u l e n t  or-  
gan isms .  T h e  T a b l e  shows  t h a t  15 of t h e  20 s t r a i n s  
e x a m i n e d  p r o d u c e d  p i g m e n t .  All  o f  t h e  B.  cereus s t r a i n s  
emp loyed  d e m o s t r a t e d  b o t h  t h e  y e l l o w - b r o w n  p i g m e n t  
a n d  f luorescence.  

JOHNSTONE a n d  FISHBEIN v h a v e  sugges t ed  t h a t  f lor-  
escen t  p i g m e n t s  m i g h t  be  used  to  d i s t i n g u i s h  species of 
Azobacter, a n d  BRISOU s h a s  m a d e  i m p o r t a n t  use of pig-  
m e n t a t i o n  in t h e  c lass i f ica t ion  of c h r o m o g e n i c  G r a m  ne-  
ga t ive  bac te r i a ,  i nc lud ing  t h e  g e n e r a  A chromobacler, F la -  
vobacterium, Pseudomonas ,  Serratia,  a n d  Xan thomonas .  
Our  d a t a  i nd i ca t e  t h a t  t h e  abs ence  or  occu r rence  of 
soluble  p i g m e n t s  in  b r o t h  cu l tu re s  of Baci l lus  species  
m i g h t  be  e m p l o y e d  as a n  a d j u n c t  to  o t h e r  a v a i l a b l e  me-  
t h o d s  for  t h e i r  c lass i f icat ion.  Of t h e  six species e x a m i n e d  
B.  anthracis was t h e  on ly  one  p r o d u c i n g  a p H - s e n s i t i v e ,  
p i n k  p igmen t ,  a n d  B.  cereus was t h e  o n l y  one  i n  w h i c h  a 
ye l low-brown p i g m e n t  a n d  f luorescence  occurred .  How-  
ever,  s ince n o t  all  a n t h r a x  s t r a i n s  p r o d u c e d  t h e  p i g m e n t ,  
t h e  c h a r a c t e r  could be  useful  on ly  in  t h o s e  s t r a i n s  in  
w h i c h  i t  appea red .  Absence  of p i g m e n t a t i o n  would  n o t  
m e a n  t h e  o r g a n i s m  was  n o t  B.  anthracis.  I n  a d d i t i o n  i t  
shou ld  be  e m p h a s i z e d  t h a t  t h e  p i g m e n t a t i o n  r e p o r t e d  oc- 
curs  on ly  u n d e r  the  g r o w t h  cond i t ions  specified.  Since m a n y  
fac to rs  such  as i n c u b a t i o n  t e m p e r a t u r e ,  m e d i a  compos i -  
t ion ,  pH ,  etc. c a n  af fec t  p i g m e n t a t i o n  of bac t e r i a ,  we be-  
l ieve t h e  cha r ac t e r i s t i c  shou ld  be  e m p l o y e d  on ly  as  a n  
a n c i l l a r y  c r i t e r ion  in classif icat ion.  As a case in  p o i n t  i t  
s h o u l d  be  m e n t i o n e d  t h a t  a l t h o u g h  t h e  p resence  of ce l lu lar  

Soluble Pigment Production in Broth Cultures by Bacillus Species 

Species No. of 
Strains Pigment 

% 
Posi- 
tive 

pH 
Sensi- Fluo- 
tivity res- 

of Pig- cence 
Tent  

B. anthraeis 
B. cereus 

B. lieheni/ormis 
B. megaterium 
B. pumilis 
B. subtilis 

20 Pink 
18 Yellow- 

Brown 
2 None 
2 None 
2 None 
3 None 

75 
100 

Yes No 
No Yes 

No 
No 
No 
No 

p i g m e n t s  is one  of the  i m p o r t a n t  c r i t e r i a  for  c lass i f ica t ion  
of t h e  genus  Serrat ia  1, 2, colorless  s t r a i n s  h a v e  been  
r e p o r t e d  ~ a s  wel l  as  one  s t r a i n  w h i c h  p r o d u c e d  a so luble  
p i g m e n t  10. 
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Rdsumd 

B .  anthracis  cu l t iv6  e n  bou i l lon  d a n s  ce r t a ines  condi -  
t i ons  pr6cis4es darts  ce t r ava i l ,  p r o d u i t  u n  p i g m e n t  rose 
sens ib le  a u x  v a r i a t i o n s  de pH .  B.  cereus p r o d u i t  de m e T e ,  
u n  p i g m e n t  j a u n e - b r u n ,  f luorescent .  Les  p i g m e n t s  son t  
solubles  e t  se r e t r o u v e n t  d a n s  le f i l t ra t .  Q u a t r e  a u t r e s  
esp6ces de  Baci l lus  ne  p r o d u i s e n t  pa s  d e  p i g m e n t s  duns  
les m~mes  cond i t ions .  L a  p r o d u c t i o n  de p i g m e n t s  en  boui l -  
lons  d e  cu l t u r e  p o u r r a i t  ~tre  employ6e  c o m T e  u n  cr i t6re  
a d d i t i o n n e l  p o u r  la c lass i f ica t ion  des  souches  Baci l lus .  
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Enzymatic Conversion of Metanephrine 
to Normetanephrine 

M e t a n e p h r i n e  (3 :O-me thy l ep ineph r ine )  h a s  b e e n  s h o w n  
to  be  a m a j o r  m e t a b o l i c  p r o d u c t  of e p i n e p h r i n e  a n d  to  
occur  n o r m a l l y  in  t i ssue  a n d  u r ine  1. Since m a n y  m e t h y l -  
a t e d  a m i n e s  h a v e  b e e n  found  to  N - d e m e t h y l a t e  i n  vitro 2, 
t h e  poss ib i l i ty  t h a t  m e t a n e p h r i n e  m i g h t  u n d e r g o  such  a 
r e a c t i o n  was  e x a m i n e d .  

1 j .  AXELROD, Physiol. Rev. 39, 751 (1959). 
2 j .  AXELROD, Arch. exp. Path Pharmak. 238, 24 (1960). 
a j .  AXELROD, J. Pharm. exp. Therap. 114, 430 (1956). 

J. CocmN and J. AXELROD, J. Pharm. exp. Therap. lZG 105 
(1959). 

5 j .  AXELROD, S. SENOH, and B. WITKOP, J. biol. Chem. 933, 697 
(195S). 
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Enzymatic N-Demethylation of Metanephrine 
Microsomes obtained from 500 mg rabbit liver were incubated in 
air at 37°C with 3 vtmoles metanephrine, ~5 ixmoles MgCI,, 50 Exmoles 
nicotinamide 50 [zmoles neutralized semiearbazide hydrochloride, 
0.~5 ml pH 7.4 phosphate buffer (0.5 M), added cofactors and water 
to make a final volume of 3 ml. After 2 h, the incubated mixture 

was assayed for formaldehyde 4 

Additions Formaldehyde 
Formed 

Soluble fraction a, TPN  (0.5/*mole) 
Soluble fraction a 
Soluble fraction a, TPN (0.5 #mole), 
microsomes omit ted 
TPN (0.5/,mole) 
T P N H  b (3/,moles) 
D P N H  b (3/,moles) 

#moles 
0.65 
0.20 

0.00 
0.00 
0.45 
0.05 

a Soluble fraction from 500 mg rabbit liver was dialyzed 20 h 
at 4°C against 0.01 M phosphate buffer pH 7.0. 

b The eofactors were added in 6 divided portions over 90 min. 

The  e n z y m a t i c  N - d e m e t h y l a t i o n  of m e t a n e p h r i n e  was 
s t u d i e d  b y  m e a s u r i n g  t h e  f o r m a l d e h y d e  l i b e r a t e d  a f t e r  
i n c u b a t i o n  of t h i s  a m i n e  w i t h  va r i ous  ce l lu lar  f r ac t ions  
of r a b b i t  l ive r  3. I n c u b a t i o n  of mic rosomes  w i t h  t h e  so luble  
f r a c t i o n  of l i v e r  a n d  t r i p h o s p h o p y r i d i n e  nuc l eo t ide  (TPN)  
r e su l t ed  in t h e  f o r m a t i o n  of f o r m a l d e h y d e  (Table) .  W h e n  
e i the r  t h e  s o l u b l e  f rac t ion ,  T P N ,  or  mie rosomes  were  
omi t t ed ,  l i t t l e  or  no  f o r m a l d e h y d e  was  fo rmed .  T h e  soluble  
f r ac t i on  a n d  T P N  could  be  p a r t i a l l y  r ep laced  b y  r educed  
t r i p h o s p h o p y r i d i n e  nuc leo t ide  ( T P N H )  b u t  n o t  r educed  
d i p h o s p h y o p y r i d i n e  nuc leo t ide  ( D P N H ) .  

E v i d e n c e  for t h e  i d e n t i t y  of t h e N - d e m e t h y l a t e d  p r o d u c t  
was  o b t a i n e d  as follows: Mierosomes  a n d  soluble  super -  
n a t a n t  f r a c t i o n  o b t a i n e d  f rom 5 g of r a b b i t  l iver  were 
i n c u b a t e d  a t  37 ° w i t h  T P N ,  MgC1, a n d  n i e o t i n a m i d e  in  
p H  7-4 p h o s p h a t e  buf fer .  Af t e r  1 h t h e  i n c u b a t i o n  m i x t u r e  
was  a d j u s t e d  t o  p H  9-5 a n d  e x t r a c t e d  twice  w i t h  5 vol  
of i soamyl  alcohol .  T h e  i s o a m y l  a lcohol  was  r e - e x t r a c t e d  
w i t h  0-1N HCt  a n d  t h e  ac id  e x t r a c t  was  e v a p o r a t e d  to  
d r y n e s s  in vacuo. Af te r  t a k i n g  u p  t h e  res idue  in a sma l l  
v o l u m e  of e thano l ,  i t  was  c h r o m a t o g r a p h e d  on  W h a t m a n  
No. 1 paper ,  u s ing  i sop ropano l :  a m m o n i a  (5%) 8 : 2  as t h e  
s o l v e n t  sys t em.  T h e  e h r o m a t o g r a m  was  dr ied  a n d  a s t r ip  
of a n  a rea  c o r r e s p o n d i n g  to  R j  0-45 to  0.6 was  cu t  o u t  
a n d  e lu ted  w i t h  m e t h a n o l .  T h e  r e su l t i ng  e x t r a c t  c o n t a i n e d  
a c o m p o u n d  t h a t  gave  t h e  s a m e  R I va lues  in  3 s o l v e n t  
sys t ems ,  color  r e a c t i o n s  a n d  f luorescence  s p e c t r u m  as 
a u t h e n t i c  n o r m e t a n e p h r i n e  5. These  o b s e r v a t i o n s  were  t a -  
k e n  as  ev idence  t h a t  r a b b i t  l i ve r  m i c r o s o m e s  c o n t a i n e d  
a n  e n z y m e  r e q u i r i n g  T P N H  a n d  o t h e r  co fac to r s  in  t h e  
so luble  f r ac t ion  t h a t  cou ld  N - d e m e t h y l a t e  m e t a n e p h r i n e  
to  yie ld  n o r m e t a n e p h r i n e  a n d  f o r m a l d e h y d e .  G u i n e a  p ig  
a n d  r a t  l ive r  also c o n t a i n  t h e  m e t a n e p h r i n e  N - d e m e t h y -  
l a t i n g  enzyme ,  b u t  in  sma l l e r  a m o u n t s .  

The  ab i l i t y  of m e t a n e p h r i n e  to  fo rm n o r m e t a n e p h r i n e  
in vivo was e x a m i n e d  a f t e r  t h e  a d m i n i s t r a t i o n  of m e t h o x y  
C ~4 m e t a n e p h r i n e  or  H 3 e p i n e p h r i n e  to  ra ts .  No ev idence  
for  t h e  p re sence  of free a n d  c o n j u g a t e d  n o r m e t a n e p h r i n e  
in  t h e  u r ine  was  f o u n d  a f t e r  t h e  a d m i n i s t r a t i o n  of these  
c o m p o u n d s .  

J .  AXELROD 

Laboratory of Clinical Science, National Institute o/ 
Mental Health, Bethesda (Maryland), June 10, 7960. 

Zusammen/assung 

I n  de r  M i k r o s o m e n - F r a k t i o n  de r  L e b e r  yon  K a n i n c h e n ,  
R a t t e  u n d  M e e r s c h w e i n c h e n  w u r d e  e in  F e r m e n t  ge funden ,  
welches  M e t a n e p h r i n  zu N o r m e t a n e p h r i n  u n t e r  F o r m a l -  
d e h y d b i l d u n g  N - d e m e t h y l i e r e n  k a n n .  

N a c h  V e r a b r e i c h u n g  y o n  m a r k i e r t e m  E p i n e p h r i n  u n d  
M e t a n e p h r i n  k o n n t e n  bet  de r  R a t t e  ke ine  A n h a l t s p u n k t e  
ffir die A u s s c h e i d u n g  y o n  N o r m e t a n e p h r i n  g e f u n d e n  
werden .  

Elevated  a - 2 - S e r u m  Prote ins  as  a Poss ib le  Ge-  
netic  Marker  in S p o n t a n e o u s  Heredi tary  Diabetes  

me l l i tus  of the Chinese  H a m s t e r  
(Cricetulus  ~r i s eus )  1 

T h e  occur rence  of a s p o n t a n e o u s  h e r e d i t a r y  d i a b e t e s  
me l l i tus  in  t h e  Chinese  h a m s t e r  ha s  r e c e n t l y  b e e n  re- 
po r t edL  Th i s  is a pr imary" p a n c r e a t o g e n i c  cond i t ion ,  
w i t h  d e g r a n u l a t i o n ,  h y d r o p i c  degene ra t ion ,  a n d  def ic iency  
of r-cel ls .  D e g e n e r a t i v e  changes  in/5-cel ls  a s soc ia t ed  w i t h  
d e v e l o p m e n t  of cl inical  d i abe t e s  occur  a t  a n  age specific 
for  e ach  sub l ine  of d i abe t i c  h a m s t e r s .  The  inc idence  of 
d i a b e t e s  a m o n g  p r o g e n y  f rom d i a b e t i c  p a r e n t s  d e p e n d s  
u p o n  t h e  s t age  of inb reed ing ,  d i a b e t e s  occu r r i ng  in an i -  
ma l s  w h i c h  a re  8 0 %  or  m o r e  homozygous .  

E l e c t r o p h o r e t i c  p a t t e r n s  of s e r u m  p r o t e i n s  in  famil ies  
w i t h  a h i g h  inc idence  of s p o n t a n e o u s  d i a b e t e s  r e v e a l  ~-2 
levels  to  be  two  to  t h r e e  t i m e s  t h e  n o r m a l  va lues  (Table) .  
I n  n o r m a l  an imal s ,  t h e  ~-2 p r o t e i n s  gene ra l ly  are  b e t w e e n  
5 - 1 0 %  of t he  t o t a l  s e r u m  pro te ins .  W h e n  h i g h  inc idence  
famil ies  were  r a n d o m l y  h y b r i d i z e d  b y  single or  doub le  
crosses i n v o l v i n g  two  or  four  g r a n d p a r e n t s ,  r e spec t ive ly ,  
of d i a b e t i c  b a c k g r o u n d ,  n o r m a l  va lues  of e-2 are  re-  
e s tab l i shed .  

EJARQUE et al 3 h a v e  s u m m a r i z e d  p r ev ious  w o r k  a n d  
h a v e  also r e p o r t e d  s l i gh t ly  e l e v a t e d  ~-2 s e r u m  pro te ins ,  
a n d  p r o t e i n - b o u n d  c a r b o h y d r a t e s  in  p a t i e n t s w i t h  d i abe te s .  
T h i s  e l e v a t i o n  of e-2 va lues  occu r red  gene ra l l y  w h e n  t h e  
d i a b e t e s  was  c o m p l i c a t e d  b y  v a s c u l a r  a n d  o t h e r  s e c o n d a r y  
changes .  I n  t h e  Chinese  h a m s t e r ,  howeve r ,  e-2  s e r u m  
p r o t e i n s  are  increased ,  e v e n  pr io r  to  t h e  onse t  Of cl inical  

Percentage of the Total Serum Proteins in the cc-2 Fractions in 
Various Families of the Chinese Hamster and H, brids 

% Protein Families 
~-2 Fraction JFY [ VSY I BUYI HGY[ ORY 

0-5 
6-10 

11-15 
16-20 
21-25 
26-30 
31-35 
Total  

0 
0 
6 
2 7 
2 8 
0 6 
0 i 

10 33 

0 0 
6 4 
5 0 

0 
2 
1 
0 
7 

Hybrids 

(2)[ (2) 

7 0 
12 8 

0 0 
1 4 
1 t 
0 0 
0 0 

21 13 
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