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Inhibition of nicotinamidase activity in cell-free extracts of 
Nlycoimcterlum phlei by 3-acetylpyridine 

The  inhibi t ion  of bacter ia l  g rowth  by  sulfonic ana logues  of nicotinic acid and  i ts  amide  ha s  been 
es tabl i shed more  t h a n  a decade  ago TM. These  c o m p o u n d s  were re la t ively  non- tox ic  when  fed to 
an imals  m a i n t a i n e d  on a niacin-deficient  diet.  On  the  o ther  hand ,  3-acetylpyr idine  was found  
to cause  severe s y m p t o m s  and  even lead to dea t h  of n iacin-deple ted animals ,  b u t  i t  did no t  
inhibi t  bacterial  g rowth  3.s. The  inh ib i to ry  effects of t he  a fo re -ment ioned  c o m p o u n d s  could be 
overcome by  addi t ion  of nicotinic acid or n ico t inamide  to t he  cu l ture  m e d i u m  or to t he  an imal  
diet  respect ively.  

The  general  a s s u m p t i o n  der ived f rom these  f indings was  t h a t  t he  said ana logues  interfered 
wi th  the  me tabo l i sm  of nicotinic acid and  i ts  amide.  However ,  no direct  ev idence  was avai lable  
abou t  iden t i ty  of t h e  enzymic  sys tem(s)  affected by  these  analogues .  Recent ly ,  KAPLAN AND 
CIOTTI ~ isolated an  ana logue  of d iphosphopyr id ine  nucleot ide  (DPN) con ta in ing  3-acetylpyr idine ,  
f rom pig-bra in  p repara t ions  t rea ted  wi th  the  la t t e r  subs tance .  

The  p resen t  c o m m u n i c a t i o n  deals  wi th  t he  inh ib i tory  effcct of 3-acety lpyr id ine  on t he  
enzymic  hydro lys i s  of n ico t inamide  b y  cell-free p repa ra t ions  f rom Mycobacterium phlei. 

In  connect ion  wi th  s tudies  on t he  specificity of amidases  in M. phlei we s o u g h t  for a specific 
inhibi tor  of n i co t inamidase  ac t iv i ty .  The  following subs t ances  chemical ly  re la ted to  t he  amide  
were tes ted :  nicotinic acid, a-picolinic acid, trigonelline, 6 -amino-n ico t inamide* ,  isonicotinic acid 
hydrazide ,  pyr id ine  3-sulfonic acid and  3-acetylpyridine.  The  bac te r ia  and  t he  m e t h o d  used  for 
p repara t ion  of cell-free ex t rac t s  have  been described elsewhere s. The  n ico t inamidase  ac t iv i ty  was  
followed by  e s t ima t ion  of the  l iberated a m m o n i a  by  nesslerizat ion.  

Nicotinic acid, a-picolinic acid, tr igoneUine and  6 -amino-n ico t inamide  a t  inh ib i to r / subs t ra t e  
ra t ios  of 5 : I - I O : i  showed no effect upon  t he  n i co t inamidase  ac t iv i ty  of M. phlei ext rac t s .  
Pyr idine-3-sulfonic  acid and  isonicotinic acid hydraz ide  a t  t he  s a m e  concen t ra t ions  inhib i ted  
s l ight ly  t he  enzymic  hydro lys i s  of n ico t inamide .  On  t he  o ther  hand ,  3-acety lpyr id ine  inhib i ted  
t he  s y s t e m  qu i t e  s t rongly ;  50% inhibi t ion was ob ta ined  a t  an  inh ib i to r / subs t r a t e  ra t io  of 20: i 
(Fig. ,). I n  order  to es tabl i sh  the  n a t u r e  of th is  inhibit ion,  the  influence of subs t r a t e  concen t ra t ion  
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Fig. I. Inh ib i t ion  of n ico t inamidase  ac t iv i ty  b y  Fig. 2. Inf luence of subs t r a t e  concen t ra t ion  on 
3-acetylpyridine.  Reac t ion  m i x t u r e :  i o / ~ M  t he  inhibi t ion of n ico t inamidase  act ivi ty ,  b y  
n icot inamide,  3-acety lpyr id ine  as indicated,  3-acetylpyridine.  Reac t ion  m i x t u r e :  5, Io, 20, 
bacterial  ex t r ac t  cor responding  to 2. 7 m g  pro- and  4 ° # M  nico t inamide  respectively,  3-acetyl_ 
rein, p h o s p h a t e  buffer  (pH 8.2) - -  M/zso in a pyr id ine  as indicated,  bacter ia l  ex t r ac t  corre- 
to ta l  vo lume  of I ml. I ncuba t ion  - -  a t  37 ° C for spond ing  to ~.7 m g  protein,  p h o s p h a t e  buffer  
zoo rain. A m m o n i a  was  e s t i ma t ed  colorimetri-  (pH 8.2) - -  M / I 5 o  in a to ta l  v o l u m e  of z ml. 
cally by  nesslerization,  af ter  p rev ious  alkalini-  I ncuba t i on  a t  37 ° C for 2 hours .  S -subs t ra te  
zat ion of the  reac t ion  m i x t u r e w i t h b o r a x - N a O H  concent ra t ion  in pmoles ;  V-react ion veloci ty  
buffer  and  dist i l la t ion in a wa t e r -ba t h  a t  5 °o C, - -  # M  N H  s in z hours .  (Es t ima t ion  of N H  s 

unde r  a c o n s t a n t  air cu r r en t  for 4 ° rain. - -  see exp lana t ion  of Fig. r). 

• * K ind ly  suppl ied  b y  Dr.  W.  JOHNSON, Director  of Biochemical  Research,  F r a n k  W. H o m e r  
Ltd ,  -Montreal, C a n a d a .  
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on the inhibitory effect of various amounts of 3-acetylpyridine was tested. Results are given 
according to LINEWEAVER AND BURK 9 (Fig. 2), showing the competitive nature of the inhibition 
of nicotinamidase activity by 3-acetylpyridine. 

Summary: Among several nicotinamide analogues tested, 3-acetylpyridine was the only one 
to inhibit strongly the nicotinamidase activity of extracts from M. phlei. The inhibition proved 

to be of the competitive type. N. GRossowlcz 

Dept. o] Bacteriology, Hebrew University-Hadassah Medical School, Y.S.  HALPERN 
Jerusalem (Israel) 
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The stepwise reductive cleavage of Dhl P-peptides 

Recently HOLLEY AND HOLLEY 1 introduced a new stepwise degradation for peptides based on 
the following sequence of very gentle reactions: 
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These conditions contrast with the strong acid used for the cleavage of the first peptide bond 
in previous methods i,s which often leads to nonspecific peptide bond fission. 

An interesting variation is the substitution of 2:4-dinitrophenyl-peptides (DNP-peptides) 
for the 2-nitro-4-carbomethoxy-phenyl derivatives; the 2:4-diamino-phenylpeptide produced by 
the catalytic reduction should also lactamize readily and thereby split the first peptide bond. 
Identification of the amino acid at  each step would be through hydrolysis of an aliquot of the 
DNP-peptide and characterisation of the DNP-amino acid by known methods. As HOLLEY AND 
HOLLEY 1 had already observed, difficulties arise because both the intermediate triamine and the 
amino-dihydroquinoxaline formed are very easily oxidised by oxygen. The triamine must therefore 
be made to lactamize in the reduction vessel in an atmosphere of hydrogen. The next reaction, 
condensation with fluoro-z: 4-dinitrobenzene (FDNB), is carried out in nitrogen. The DNP-amino- 
hydroquinoxallnes appear to be stable in air, can be extracted and do not seem to interfere. 
I t  has been possible to use such a method on the microscale for the degradation of two simple 
peptides. The recent publication by JuTlSZ AND RITSCHARD ~ of work along the same lines prompts 
:the publication of this note showing results in close agreement with these authors. 


