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P l a s m a  N A D a s e  in Tubercu los i s  

A n  i n c r e a s e d  a c t i v i t y  of  n i c o t i n a m i d e  a d e n i n e  d i n u -  
l eo t ide  g l y c o h y d r o l a s e  ( N A D a s e ,  E C  3.2.2.5.)  is f o u n d  in  
o r g a n s  of  t u b e r c u l o u s  a n d  c o r d  f a c t o r  t r e a t e d  a n i m a l s ,  
t o g e t h e r  w i t h  a c o n c o m i t a n t  d e c r e a s e  in  t h e  N A D ( P )  
c o n t e n t  in  s o m e  of  t h e  o r g a n s  1-1~ I t  is  a s s u m e d  t h a t  
t h e r e  is a c a u s a t i v e  l i n k  b e t w e e n  t h e  i n c r e a s e d  a c t i v i t y  of  
t h e  e n z y m e  a n d  t h e  d e f i c i e n c y  o f  N A D ( P )  3,11, w h i c h  m a y  
be  s u p p o r t e d  a lso  b y  t h e  o b s e r v a t i o n  of  a n  i n v e r s e  
r e l a t i o n s h i p  b e t w e e n  N A D  l eve l s  a n d  N A D a s e  a c t i v i t y  
in  E h r l i c h  a s c i t e s  t u m o r  cel ls  a f t e r  t r e a t m e n t  w i t h  a l k y -  
l a t i l lg  a g e n t s  12, la. 

I n  e x p e r i m e n t a l  t u b e r c u l o s i s  t h e r e  s e e m s  to  be  a 
c o r r e l a t i o n  b e t w e e n  t h e  a b i l i t y  of  t h e  a n i m a l  to  d e v e l o p  
p r o g r e s s i v e  d i s e a s e  a n d  i t s  a b i l i t y  t o  r e a c t  w i t h  all  i n c r e a s e  
ill t h e  a c t i v i t y  of  t h e  e n z y m e  5, 14. T i le  g u i n e a - p i g ,  k n o w n  
to  be  one  of  t h e  m o s t  s u c s e p t i b l e  a n i m a l s  t o  t h e  d i s ea se ,  
s h o w s  in  e x p e r i m e n t a l  t u b e r c u l o s i s  a d r a m a t i c a l l y  h i g h  
i n c r e a s e  in  N A D a s e  a c t i v i t y  ill t h e  o r g a n s .  T h i s  i n c r e a s e  
a p p e a r s  in  b o t h  p a r t i c u l a t e  a n d  s o l u b l e  f r a c t i o n s  of  t h e  
o r g a n s ,  a n d  a r e f l e c t i o n  o f  t h i s  c a n  be  f o u n d  in  t h e  
p l a s m a ,  w h e r e  t h e  N A D a s e  a c t i v i t y  is e l e v a t e d  as  w e l P .  
L e u k o c y t e s  a n d  e r y t h r o c y t e s ,  u n d e r  t h e  s a m e  c o n d i t i o n s ,  
a lso  s h o w  a n  i n c r e a s e d  N A D a s e  a c t i v i t y  b u t  w i t h o u t  a 
d e c r e a s e  in  t h e i r  N A D  c o n t e n t  ~4,~~ A d e c r e a s e  of 
p y r i d i n e  n u c l e o t i d e s  i n  t h e  c i r c u l a t i o n  in  e x p e r i m e n t a l  
t u b e r c u l o s i s ,  w h i c h  c o u l d  be  a b o l i s h e d  b y  i s o n i a z i d  
t r e a t m e n t ,  h a s  b e e n  r e p o r t e d  l o n g  ago  ~5. 

I n  r e c e n t  y e a r s  a n  e v e r  i n c r e a s i n g  a t t e n t i o n  h a s  b e e n  
p a i d  to  t h e  p a s s a g e  of  s o l u b l e  e n z y m e s  f r o m  d a m a g e d  
t i s s u e  i n t o  b l o o d  p l a s m a i %  I n  v i e w  of  t h e  c l in i ca l  a p p l i -  
c a t i o n  of  p l a s m a  N A D a s e  a s s a y  t o  m e d i c a l  d i a g n o s i s ,  o n e  
s h o u l d  s e a r c h  for  n e w l y  d i a g n o s e d  u n t r e a t e d  c a s e s  of  
h u m a n  t u b e r c u l o s i s .  T h e  h u m a n  b l a c k  r a c e  is c o n s i d e r e d  
to  be  v e r y  s u s c e p t i b l e  t o  t u b e r c u l o s i s ,  m o r e  t h a n  t h e  
w h i t e  race .  T h e r e f o r e ,  p l a s m a s  f r o m  10 E t h i o p i a n s  w i t h  
n e w l y  d i a g n o s e d  ( u n t r e a t e d )  t u b e r c u l o s i s  w e r e  a s s a y e d  
for  N A D a s e  a c t i v i t y  a n d  c o m p a r e d  w i t h  p l a s m a s  f r o m  
10 n o r m a l  E t h i o p i a n  c o n t r o l s .  ( P r e l i m i n a r y  e x p e r i m e n t s  
w i t h  w h i t e  p a t i e n t s  g a v e  i n c o n c l u s i v e  r e su l t s . )  

Methods .  T a b l e  I s h o w s  10 n e w  b l a c k  p a t i e n t s  o f  t h e  
' T u b e r c u l o s i s  D e m o n s t r a t i o n  a n d  T r a i n i n g  C e n t r e '  in  
A d d i s  A b a b a .  Al l  w e r e  d i a g n o s e d  for  t u b e r c u l o s i s ,  r a d i o -  

l o g y  p o s i t i v e .  T h r e e  of  t h e  p a t i e n t s  s h o w e d  t u b e r c l e  
bac i l l i  in  t h e  s p u t u m .  S o m e  b l o o d  v a l u e s  a r e  p r e s e n t e d .  
F r o m  e a c h  of  t h e s e  p a t i e n t s ,  a n d  f r o m  10 s u i t a b l e  con -  
t ro l s ,  10 m l  of  b l o o d  w e r e  d r a w n  w i t h  0.2 m l  of  s a l i ne  
c o n t a i n i n g  5 0 - 1 0 0  u n i t s  of  h e p a r i n .  P l a s m a  p r e p a r e d  b y  
c e n t r i f u g a t i o n  w a s  s t o r e d  a t  - 1 0 ~  for  as  l o n g  as  a m o n t h  
u n t i l  a s s a y e d .  G u i n e a - p i g s  w e r e  t r e a t e d  as  p r e v i o u s l y  
d e s c r i b e d  a. 

N A D a s e  a c t i v i t y  w a s  a s s a y e d  b y  t h e  m e t h o d  of  KAPLAN 
b a s e d  o n  t h e  c y a n i d e  r e a c t i o n  of  N A D  as  d e s c r i b e d  
p r e v i o u s l y 1 .  T h e  r e a c t i o n  m i x t u r e  c o n t a i n e d :  h e p a r i n i z e d  
p l a s m a ,  0 . 2 - 0 . 4  m l ;  0.2 M p h o s p h a t e  b u f f e r  p H  5.8, 
0.4 m l ;  0.003 M N A D ,  0.2 m l  ( t o t a l  v o l u m e ,  1.0 ml ) .  T h i s  
w a s  i n c u b a t e d  a t  37~ for  60 mil l .  a n d  t h e  r e a c t i o n  w a s  
s t o p p e d  b y  t h e  a d d i t i o n  of  3.0 m l  of  1.0 M K C N .  A c t i v i t i e s  
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Table I. Ten Ethiopian patients with newly diagnosed tuberculosis 

Sex/age Red White Erythrocyte 
blood cells count blood cells count sedimentation rate 
x 106/ram a X 10a/mm a mm/h  

Differential count (%) 

Neutrophils Lymphocytes Eosinophils Monocytes Basophils 

1 �9 9/19 4.7 9.0 60 
2 ~/27 5.6 5.8 64 
3 (~/35 4.3 3.8 68 
4 ~?/20 4.9 4.0 26 
5 <~/30 6.2 4.6 100 
6 c~/18 3.9 15.6 lO 
7 ~./25 4.1 4.4 68 
8 ~ ~[26 5.6 5.0 3 
9 ~ c~/55 4.2 6.8 123 

10 c~/25 4.5 7.6 25 

64 32 3 1 0 
54 38 2 6 0 
70 23 3 4 0 
58 30 8 2 2 
60 33 4 3 0 
57 30 9 4 0 
61 36 2 1 0 
54 26 5 15 0 
64 26 5 5 0 
58 33 8 1 0 

Average 
normal values c~5.2, 
in 50 young ~4.9 
Ethiopians *~ 

6.8 not done (usually 
in white about 10) 

50 43 4 3 

Sputum showed positive staining for acid fast bacilli. 
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were ca lcu la ted  f rom slopes of l ines o b t a i n e d  b y  p l o t t i n g  
i n c u b a t i o n  t i m e  aga ins t  N A D  cleaved.  For  ca l cu la t ing  
t h e  a m o u n t  of N A D  split ,  5.9 was used as t h e  mi l l imo la r  
e x t i n c t i o n  coeff icient  of N A D - C N  complex  a t  327 rim. 
( In  p r e l i m i n a r y  e x p e r i m e n t s  for  p l a s m a  N A D a s e  assay,  
m i n o r  negl igible  differences were found  us ing  t he  p H ' s  
of 7.5, 7.0, 6.5, 5.8 and  5.0. T he  p H  of 5.8 was chosen  
for t he  a s say  as a m a t t e r  of convenience. )  

Results and discussion. As seen in  Tab le  I I  t he  p l a s m a  
N A D a s e  ac t iv i t i es  of al l  t ube rcu lous  E t h i o p i a n s  were 
s imi la r  to  those  of n o r m a l  controls ,  whereas  in  t he  
tube rcu lous  gu inea-p ig  a n  a l m o s t  3-fold e l eva t i on  of 
p l a s m a  N A D a s e  a c t i v i t y  was n o t e d  over  controls .  P r ev ious  
resu l t s  r epo r t ed  an  increase  in N A D a s e  a c t i v i t y  of t u b e r -  
culous gu inea-p ig  p l a s m a  of up  to  7-fold3. I n  general ,  t h e  
r a t e s  for n o r m a l  h u m a n  p l a s m a  N A D a s e  were m u c h  
lower t h a n  those  of t he  n o r m a l  guinea-pigs ,  wh ich  m i g h t  
be  he lpfu l  for a de t ec t i on  of a n y  poss ib le  increase.  

Table II. NADase in plasma of tuberculous Ethiopians and guinea- 
pigs 

Ethiopians Guinea-pigs 
Tubereulous Control 

Tuberculous a Control 

The  increase  of soluble  p l a s m a  N A D a s e  is k n o w n  to 
v a r y  w i t h  t he  degree a n d  d u r a t i o n  of t h e  e x p e r i m e n t a l  
t ube rcu lous  in fec t ion  1~. I t  is possible,  therefore ,  t h a t  a 
longer  d u r a t i o n  of t h e  disease in m a n  m a y  show a n  
e l eva t ion  in t he  p l a s m a  N A D a s e ;  b u t  one would  no t  
expec t  to  fol low a case of tubercu los i s  for a long d u r a t i o n  
w i t h o u t  t r e a t m e n t .  On t h e  o the r  hand ,  a t  leas t  3 of t he  
p a t i e n t s  h a d  t ube rc l e  baci l l i  in  t h e i r  s p u t u m  (Table  I) 
wh ich  ind ica tes  a h igh ly  progress ive  disease, a n d  t he  
r e m a i n d e r  m a y  also h a v e  been  tube rcu lous  long before  
t h e  p re sen t  diagnosis .  A t  a n y  ra te ,  i t  seems p r o b a b l e  t h a t  
t h e  disease in m a n  differs  f rom t h a t  of t he  guinea-pig.  

The  v e r y  low a c t i v i t y  of n o r m a l  p l a s m a  N A D a s e  in 
man ,  a n d  t he  absence  of a n  increased  a c t i v i t y  d u r i n g  
tuberculos is ,  in  c o n t r a s t  to  w h a t  is f ound  in t he  t u b e r c u -  
lous guinea-pig,  ru le  ou t  a n y  cl inical  app l i ca t i on  of p l a s m a  
N A D a s e  for t he  d iagnosis  of tubercu los i s  in  man .  

Rdsumd. Des cobayes  t u b e r c u l e u x  m o n t r e n t  dans  leur  
p l a s m a  une  a u g m e n t a t i o n  de l ' ac t iv i t6  de l ' e n z y m e  
N A D a s e  d ' e n v i r o n  3 fois sup6r ieure  ~ celle du  p l a s m a  
d ' a n i m a u x  n o r m a u x .  Chez des su je ts  t u b e r c u l e u x  noirs  
(Ethiopiens) ,  l ' a c t iv i t6  de la  N A D a s e  p l a s m a t i q u e  est  
t r6s fa ible  et  s emb lab l e  ~ celle de su je ts  n o r m a u x .  P o u r  
le d iagnos t ic  de la  tubercu lose  huma ine ,  une  app l i ca t i on  
c l in ique  6ventue l le  du  <~test NADase~> p l a s m a t i q u e  est  
donc  exclue. 

1 0.10 b 0.12 
2 0.07 0.03 
3 0.05 0.02 
4 0.08 0.00 
5 0.02 0.03 
6 0.09 0.15 
7 0.07 0.12 
8 0.05 b 0.12 
9 0.13 b 0.08 

10 0.10 0.09 

0.41 0.14 
0.27 0.10 
0.58 0.20 
0.41 0.17 

Meanq-S.D. 0.082[20.03 0.08=~0.04 0.42-4-0.13 0 .15 i0 .04  

NADase unit = micromole NAD cleaved at pH 5.8[1 h at 37 ~ ml 
heparinized plasma, aTuberculous patients sequential numbers as 
shown in Table I. b Positive staining for acid fast bacilli in sputum. 
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Partricin Methyl Ester, a Semisyntheti c Polyene Antibiotic 

Only  a few of t h e  m a n y  po lyene  a n t i f u n g a l  an t ib io t i c s  
p roduced  b y  d i f fe ren t  s t r a in s  of Streptomyces h a v e  found  
cl inical  appi ica t ions .  The  a n t i f u n g a l  an t ib io t i c s  are  usua l ly  
tox ic ,  a l m o s t  inso luble  in  w a t e r  a n d  uns tab le ,  and  t he  
effor ts  m a d e  to  increase  t h e i r  m a n a g e a b i l i t y  h a v e  been  
as ye t  h a r d l y  successful1, 2. 

A new po lyene  (par t r ic in ,  SPA-S-132)  p roduced  b y  a 
s t r a i n  of Streptomyces aureo/aciens ( N R R L  3878) has  
r ecen t l y  been  i so la ted  3, a n d  found  to h a v e  biological  
p roper t i e s  s imi la r  to  those  of o t h e r  k n o w n  ant ib io t ics .  I t s  
s t r u c t u r e  ha s  n o t  ye t  been  e luc ida ted  b u t  i t  is p r e s u m a b l y  
macro l id ic  w i t h  a m p h o t e r i c  p roper t i es .  P a r t r i c i n  is 
v e r y  ac t ive  aga in s t  fungi  a n d  p ro tozoa :  t i le  m i n i m u m  
i n h i b i t o r y  c o n c e n t r a t i o n s  (MIC) on Candida albicans 
were a b o u t  0.2 a g / m l  a n d  t h e  1KIC on Trichomonas 
vaginalis were a b o u t  0.25 ~zg/ml. I t  is t o l e r a t e d  b y  oral  
r ou t e  (LDs0 300 mg/kg) ,  b u t  is v e r y  tox ic  b y  i.p. a d m i n i -  
s t r a t i o n  in  mice  (LDs0 0.5 mg/kg)  a n d  shows a h igh  
h e m o l y t i c  ac t iv i ty .  

I n  a n  a t t e m p t  to  i m p r o v e  t he  biological  p roper t i e s  of 
pa r t r i c in ,  i ts  m e t h y l  es ter  was  p repared .  P a r t r i c i n  m e t h y l  
es ter  (SPA-S-160)  was o b t a i n e d  b y  t r e a t i n g  a so lu t ion  of 
p a r t r i c i n  in  d ime thy l su l fox ide  w i t h  d i a z o m e t h a n e  and  
t he  p r o d u c t  i sola ted fol lowing p r e c i p i t a t i o n  w i t h  e the r  was 
pur i f i ed  b y  su i t ab l e  organic  solvents .  

P a r t r i c i n  m e t h y l  es ter  is a deep yel low crys ta l l ine  
ma te r i a l ,  a l m o s t  inso luble  in  w a t e r  a n d  in t h e  usual  
organic  solvents ,  v e r y  soluble  in d imethy lsu l fox ide ,  
d i m e t h y l f o r m a m i d e ,  d i m e t h y l a c e t a m i d e  and  m e t h y l -  
cellosolve. I n  solid fo rm a n d  p rese rved  f rom light,  i t  is 
a l m o s t  s table .  E l e m e n t a l  ana lys i s  has  g iven  t he  follow- 
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