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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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C. P. SC~AFFNER and E. BOROWSKI, Antibiotics Chemother. 17,724 
(1961). 
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ing resul t s :  C 6 3 . 3 % ;  H 7 . 8 % ;  N 3 . 2 % ;  O 24.8%.  UV-  
s p e c t r u m  shows a b s o r p t i o n  m a x i m a  in e thano l i c  so lu t ion  
a t  401, 378, 359, 340 rim, a c t ia rac ter i s t ic  p a t t e r n  for  
hep t aen i c  s t ruc tu re s  4. T h i n  layer  c h r o m a t o g r a p h y  on  
silica gel shows a single spo t  in  m a n y  so lven t  sys tems  5; 
in  b u t a n o l - e t h a n o l - a c e t o n e - 2 5 %  a m m o n i u m  h y d r o x i d e  
(2:5:1:3),  t h e  c o m p o u n d  has  a RI  v a l u e  ( abou t  0.8) 
d i f fe ren t  f rom t h a t  of t h e  s t a r t i n g  m a t e r i a l  (0.5). I]R- 
s p e c t r u m  (nuj ol mull)  shows t he  es ter  c a r b o n y l  a b s o r p t i o n  
a t  1715 cm -~ a n d  t he  N M R - s p e c t r u m  (d ime thy l -d  6 
sulfoxide solut ion)  p resen t s  t h e  s ignal  due  to t h e  m e t h y l  
es ter  p ro tons  a t  3.25 ppm.  

Pa r t r i c in  m e t h y l  es ter  is i nac t ive  aga ins t  bac ter ia ,  b u t  
ac t ive  aga ins t  severa l  s a p r o p h y t i c  a n d  p a t h o g e n o u s  fungi  
(in p a r t i c u l a r  yeasts)  a n d  aga i n s t  some protozoa.  The  
MIC on C. albicans (Fluid S a b o u r a u d  m ed i um ,  Difco) are 
a b o u t  0.05 a g / m l  a n d  t he  MIC on T. vaginalis (CPLM 
medium)  are  a b o u t  2 Fg/ml.  On t h e  whole,  t h e  i n h i b i t o r y  
a c t i v i t y  of pa r t r i c in  m e t h y l  es ter  is h ighe r  aga ins t  t he  
yeas ts  a n d  lower aga ins t  T. vaginalis,  c o m p a r e d  to  t he  
s t a r t i n g  subs tance .  

The  LDs0 of pa r t r i c in  m e t h y l  es ter  in  mice is over  2 g /kg 
b y  oral  r ou t e  and  a b o u t  200 m g / k g  b y  i.p. a d m i n i s t r a t i o n  
(ca rboxymethy lce l lu lose  suspension) .  T he  hemoly t i c  act i -  
v i t y  is low. The  c o m p o u n d  a d m i n i s t e r e d  b y  oral  r ou t e  
for  6 m o n t h s  to  dogs a n d  ra t s  (200 m g / k g  die) has  n o t  
modi f ied  b o d y  we igh t  growth,  WBC,  RBC,  b lood u rea  
n i t rogen ,  s e rum creat in ine ,  SGOT, SGPT,  a lka l ine  
phospha t a se ,  etc. Local  app l i ca t ions  on  t he  n o r m a l  and  
scarif ied skin  of r a b b i t s  a n d  on t he  c o n j u n c t i v a l  mucosa  
and  cornea l  ep i the l i um are well  to le ra ted .  I n  cl inical  
t r ia ls  t h e  c o m p o u n d  p r o v e d  effect ive on  Candida a n d  

Trichomonas vag ina l  in fec t ions  a n d  on  funga l  sk in  a n d  
mucosa  in fec t ions  fol lowing local  app l ica t ion .  

The  es te r i f ica t ion  seems to  h a v e  increased  t he  a c t i v i t y  
aga ins t  yeas t s  and  to  h a v e  reduced  t he  t o x i c i t y  a n d  t he  
h e m o l y t i c  a c t i v i t y  of pa r t r i c in .  The  above  d a t a  r ep re sen t  
a new a p p r o a c h  to t h e  syn thes i s  of s e m i s y n t h e t i c  deri-  
v a t i v e s  of n a t u r a l  po lyenes  w i t h  biological  p roper t i e s  
i m p r o v e d  over  those  of t he  p a r e n t  compounds .  Pre l imi -  
n a r y  resu l t s  show t h a t  e s te r i i i ca t ion  can  decrease  t h e  
t ox i c i t y  whi le  p re se rv ing  t he  a n t i f u n g a l  a c t i v i t y  of o the r  
po lyene  an t ib io t ics .  

Zusammen/assung .  Es wurde  de r  M e t h y l e s t e r  yon  Par -  
t r ic in,  eines po lyen i schen  A n t i b i o t i k u m s ,  herges te l l t .  Das  
P r o d u k t  zeigte eine ges te iger te  Akt ivi t~i t  gegen Hefen  
und  eine v e r m i n d e r t e  Toxizi t / i t .  
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Effect of E s t r o g e n s  and Gibbere l l i c  Acid  on  C y t o k i n i n  and A b s c i s i c  A c i d - L i k e  C o m p o u n d  Conten t s  
in P e a  

Stero ida l  h o r m o n e s  are found  in smal l  a m o u n t s  in  p l a n t  
t i ssues  1 and  t h e y  m a y  h a v e  inf luence  on t he  g r o w t h  2,3, 
f lower ing 4-6 and  sex-express ion 7-9 in p lan t s .  I t  was  also 
found  t h a t  a n  increased b io syn thes i s  of es t rogens  occurs  
a t  t h e  t i m e  of f lower b u d  f o r m a t i o n  and  reaches  a max i -  
m u m  a t  t he  t i m e  of f lower d e v e l o p m e n t  10,11. T he  m echan -  
ism of ac t ion  of t he  s tero id  subs t ances  in p l a n t s  is 
u n k n o w n .  I n  p rev ious  paper s  t he  pos i t ive  inf luence  of t he  
exogenous ly  appl ied  es t rogens  on  t h e  c o n t e n t  of endo-  
genous g ibbere l l ins  and  auxins ,  and  lack of effect  of GA 3 
and  I A A  on t he  endogenous  es t rogens  c o n t e n t  in  p l a n t s  
was  statedl~-15. A t  t h e  same  t i m e  k i n e t i n  increased and  

abscis ic  acid (AbA) decreased  t he  a m o u n t s  of es t rogens  15. 
The  p r e sen t  p a p e r  deals  w i t h  t he  effect  of es t rogens  a n d  
gibberel l ic  acid on  endogenous  c y t o k i n i n  a n d  i n h i b i t o r  

l e v e l .  
Mater ia l  and methods. Pea  seeds ( P i s u m  sa t ivum var .  

Cud Kelwedonu)  were g e r m i n a t e d  a n d  c u l t i v a t e d  in 
s ter i le  s awdus t  u n d e r  red  l igh t  (~max 610 nm,  E 0.915 FW/  
mm2/s) a t  20-22~ Af te r  6 days  t he  seedlings were 
selected a n d  t r e a t e d  w i t h  es t rone,  estriot,  estradiol-17/~ 
on  one h a n d  or g ibbere l l ic  acid on  t he  o ther ,  i n  0.1 and  
0.001 ~xg doses of h o r m o n e  pe r  p lan t ,  respec t ive ly .  
G r o w t h  regu la to r s  d e t e r m i n a t i o n  were car r ied  ou t  on  t h e  

3 

-a 
ID3 ~2 

~5 

% 

"o ~ ~ ~  LSD -- Contr I [  --- Estrone ~ - ~  
F-I Estriol ] | 

Estradiol I | 5%1% 
I~GA, , , 

24 48 72 96 h 
Influence of estrogens and gibberellic acid (GAs) on the abscisic acid 
like compound contents in pea. LSD, significant differences at P =  1 
and P=5 .  
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