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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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d iabetes ,  and microscopic  ev idence  of  in te rcap i l l a ry  
glomerulosclerosis.  Breeding  expe r imen t s  are  now in 
progress, using e leva ted  e-2 serum prote ins  as a genet ic  
marke r  in an a t t e m p t  to  increase t h e  inc idence  of  spon tan-  
eous diabetes.  The  e x t r e m e l y  h igh  levels  of ~-2 (up to  
35%) observed in d iabet ic  hams te r s  m a y  be  due  e i ther  to  
an increase of normal ly  exis t ing ~-2 proteins ,  or  perhaps  
to  new and different  molecules  which  are a genet ic  reflec- 
t ion  of the  diabet ic  s tate .  Chemical  analysis  of t he  ~-2 
globulin fract ions in d iabet ic  and non-d iabe t ic  hamste rs  
would  be requi red  in order  to  dis t inguish be tween  these  
two possibil i t ies;  such inves t iga t ions  are now in progress. 

M. N. GREEN, G. YERGANIAN, and  H.  MEIER ~ 

The Children's Cancer Research Foundation and the 
Department o/Pathology, Harvard Medical School, at The 
Children's Hospital Medical Center, Boston (Massachusetts) 
May 10, 1960. 

Zusammen/assung 

Bei chinesischen H a m s t e r n  aus I n z u c h t e n  mi t  erbt icher  
Zuckerk rankhe i t  wurden  erhShte  Serum-e-2-Eiweisswer te  
kons ta t ie r t .  Die  E r h 6 h u n g  erfolgt  vo r  Auf t r e t en  der  H y -  
perglyk~imie oder  Blutgef~iss- und anderen  sekund~iren 
pa thologischen  Ver~inderungen. Es  wird gefolgert ,  dass 
die Eiweisserh6hung gen-bedingt  is t  und  wahrschein l ich  
chemisch  abnormales  Eiweiss  betr i f f t .  

I s o l a t i o n  o f  iso-Butyropyrrothine 
a l o n g  w i t h  T h i o l u t i n  a n d  

A u r e o t h r i c i n  f r o m  a Streptomyces s p .  

A new species of  S t r ep tomyces  (S. pimprina) has been 
found to  produce  an undescr ibed an t i funga l  an t ib io t i c  
H a m y c i n  of t he  po lyene  (heptaene) t y p e L  H a m y c i n  is 
p resent  in the  m y c e l i u m  and  the  f i l tered b ro th  was found 
to  con ta in  four  ant ib io t ics  w i th  an t ibac te r i a l  a c t i v i t y  and,  
in addi t ion,  one colourless crys ta l l ine  inac t ive  compound .  

The  ch loroform e x t r a c t  of t he  broth ,  on crys ta l l iza t ion  
f rom benzene-methano l  (60 : 40), gave  a yelIow crysta l l ine  
compound  (yield 50 rag/l), which  was ident i f ied  as t he  
an t ib io t ic  Th io lu t in  * ( I ;  R = CHa;  RI  = CHa) b y  com- 
par ison wi th  an  au then t i c  sample  (kindly suppl ied b y  Dr.  
A .  C. FINLAY Of Chas Pf izer  & Co., Brooklyn ,  N.  Y.).  

S C C-NHCOR 
I i I 
S C C=O 

-.. C~..~" -~N../ 

I ~ /~1 
The  mo the r  l iquor  was  c h r o m a t o g r a p h e d  on paper ,  

using benzene sa tu ra ted  wi th  fo rmamide  as the  deve lop ing  
phase,  the  paper  hav ing  been  soaked prev ious ly  in ace tone  
conta in ing 20% formamide  a. W i t h  ascending t echn ique  
four  yel low spots  wi th  the  R I (A) 0.0, (B) 0.4, (C) 0.71, 
and (D) 0.92 were obtained,  which,  when  tes ted  b ioau to -  
graphical ly  wi th  Sarcina lutea as the  tes t  organism,  were 
found to be act ive.  

The  separat ion and the  isolat ion of the  ant ib iot ics  were  
done on cellulose powder,  using fo rmamide  as the  s ta t ion-  
a ry  phase  and benzene sa tura ted  wi th  fo rmamide  as t he  
developing phase.  Three  moving  bands  toge ther  w i th  one 
da rk  s t a t ionary  band  were observed.  The  three  m o v i n g  
bands  were collected separa te ly  and r ech romatographed  
indiv idual ly  using a nar rower  column. The  homogen i ty  of 
each fract ion was ascer ta ined by  paper  ch romatography .  

The  fas t  m o v i n g  band  (D, R~,= 0.92) was  found to  
conta in  two  components .  One '  of t h e m  was an  inac t ive  
cotourless c rys ta l l ine  basic compound  (D 1) which  could 
be separa ted  f rom t h e  o ther  b y  ex t r ac t i ng  a benzene 
solut ion of t he  mix tu r e  b y  di lute  acid. Free  base (yield, 
20 rag/l) was crystal l ized f rom benzene in to  colourless 
prisms, m.p.  205°C [found, C 73.0, H 4.7, N 13.5%, M.W'. 
198 (Ras t  method)] . .The  o ther  c o m p o n e n t  was an  orange-  
red ac t ive  c o m p o u n d  (D2) which could be  crysta l l ized 
f rom benzene into  orange- red  plates ,  m . p .  228-229°C 
(found, C 47.4, H 4.8, N 10.9%) yield,  1 rag/1. This  
orange-red compound  was ident i f ied as iso-butyropyrro- 
th ine  4 CHa 

a 
(I; R ~ - C H ;  R 1 = CH3) 

CH8 
f rom its analysis and its ident ica l  IR ,  and U V  spectra,  iden- 
t ical  an t imicrobia l  spec t rum and  undepressed  mel t ing  
po in t  wi th  a ' syn the t i c '  iso-butyropyrrothine prepared  
b y  the  act ion of iso-butyrylchloride on pyr ro th ine  hydro-  
chloride 2 in pyridine.  The  ' syn the t ic '  iso-butyropyrro- 
thine,  when  purif ied th rough  cellulose co lumn gave  m.p .  
2287229°C. CELMER and SOLOMONS ~ men t ion  its mel t ing  
po in t  as 222-228°C. 

Na tu ra l  iso-butyropyrrothine has an an t imicrobia l  spec- 
t r u m  similar  to  Thiolut in .  The  in vivo inhibi t ion  concen- 
t r a t ion  (in tzg/ml) for var iou  s organisms is Bacillus subtilis, 
1.25; Sarcina lutea, 0.45; staphylococcus aureus, 1.0; 
Candida albicans, Escherichia coli, and Salmonella para- 
typhi were insensit ive.  

Ano the r  band  (C, Rf  = 0.71) gave  a yel low-orange 
crysta l l ine  compound  (yield 1 mg/1) w'hich was ident ical  
to  Aureothr ic in6 (I;  R = C H , - C H a ;  R = CH3) in all  ob- 
v ious  respects,  inc luding infra  red, U . V .  spectra,  paper  
ch romatograph ic  behav iour  and an t imicrobia l  spec t rum.  
' S y n t h e t i c '  Aureothr ic in  was prepared  by  the  m e t h o d  of 
CELMER and SOLOMONS 2 f rom pyr ro th ine  hydroch lor ide  
and propionic  anhydr ide .  

The  th i rd  m o v i n g  band  (B, R I = 0.4) was found to  
be Thio lu t in  itself. 

The  s t a t iona ry  band  (A, R¢ = 0.0) a t  t he  t op  of t h e  
co lumn  was r e m o v e d  and ex t rac ted  wi th  me thano l  and  
the  me thano l  ex t r ac t  was ch roma tog raphed  on a lumina  
(Act iv i ty  I I I )  in d r y  chloroform.  A band  which  was 
e luted wi th  ch lo ro fo rm-methano l  (99:1) showed a c t i v i t y  
aga ins t  S. lutea b u t  t he  U V  absorp t ion  spec t rum was 
dif ferent  f rom ei ther  Th io lu t in  group or  H o l o m y c i n  s (I ;  
R = CH 3, R 1 = H).  This  f rac t ion (A) was ob ta ined  in 
v e r y  smal l  q u a n t i t y  and  is n o t  character ised  as yet .  

AKABORI and  NAKAMURA 7 h a v e  ob ta ined  Thio lu t in  and 
Aureo thr ic in  a long wi th  1-6-d ihydroxyphenaz ine  f rom a 
Streptomyces sp. To  our  knowledge,  th is  is the  f irs t  t i m e  
t h a t  a Streptomyces sp. has  been found to  produce  Thio-  
l a t in  (acetopyrrothine) ,  Aureo thr ic in  (propiopyrrothine) ,  
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