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sul ts ,  t o g e th e r  w i t h  t h e  c o n c e n t r a t i o n  of t e s t  so lu t ions ,  are 
s u m m a r i z e d  in t h e  Table .  

Ef fec t  of 1 a n d  10 rag/1 of GA a, 4, 7, 13, m o r p h a c t i n ,  a nd  
AiV[O-1618 a lone and  in c o m b i n a t i o n  is g iven.  I t  was  
obse rved  t h a t  s p r o u t i n g  s t a r t s  a l m o s t  s i m u l t a n e o u s l y  in 
con t ro l  an d  t r e a t e d  'eyes ' .  M o r p h a c t i n  inh ib i t ed  s p r o u t  
e longat ion ,  t h e  i n h i b i t o r y  effect  inc reas ing  w i th  concen-  
t r a t ion .  AMO, on  t he  o the r  hand ,  s t i m u l a t e d  s p r o u t  
g r o w t h  a t  low c o n c e n t r a t i o n  b u t  was  i nh ib i t o ry  a t  h ighe r  
concen t r a t ion .  Gibbere l l ins  s t i m u l a t e d  e longa t ion  of 
s p r o u t  growth ,  t h e  s t i m u l a t o r y  effect  be ing  more  in h ighe r  
concen t r a t ion .  T h e  4 g ibbere l l ins  t e s t ed  showed  differen-  
t i m  response  in an  order  of  GA 7 > G A  3 > G A  4 > G A l a .  
~Vater - t rea ted  ' eyes '  showed  m i n i m u m  growth .  The  order  
of a c t i v i t y  of d i f f e ren t  GAs obse rved  here  is d i f fe ren t  to 
t h a t  o b t a in ed  b y  o the r  workers  in o the r  biological  t e s t s  5-s. 

Cons ider ing  t h e  i n t e r ac t i on  b e t w e e n  d i f fe ren t  gibberel-  
l ins an d  m o r p h a c t i n  or AMO, t he  r e su l t s  showed  t h a t  in- 

Length of sprouts, produced on excised dormant potato 'eyes' 
treated with different concentrations of gibberellins, morphactin 
and AMO-1618 alone and in combination, observed 14 days after the 
treatment 

Treatment Concentration Mean length of sprout 
(mg/1} (cm 4- S.E.) 

h ib i t i on  c a use d  by  m o r p h a c t i n  is r eve r sed  on ly  b y  GA a 
whereas  A MO - induc e d  inh ib i t i on  was  n e g a t e d  b y  all t he  
gibberel l ins ,  a l t h o u g h  t h e  l e ng th  of s p r o u t s  w h e n  t r e a t e d  
w i th  d i f fe rent  g ibbere l l ins  in c o m b i n a t i o n  w i th  AMO was  
less as c o m p a r e d  to t hose  t r e a t e d  w i t h  respec t ive  gib- 
berel l ins  alone. 

The  resu l t s  ind ica te  t h a t  m o r p h a c t i n  in c o n t r a s t  to  
AMO - a g ibberel l in  a n t a g o n i s t  9, is no t  the  c o m p e t i t i v e  
i nh ib i to r  of ac t ion  of all t h e  gibberel l ins  t e s t ed  a n d  is 
specific on ly  to  GA a in i ts  m u t u a l  a n t a g o n i s t  effect ,  be- 
cause  if i t  was  no t  so t h a t  app l i ca t ion  of o ther  g ibbere l l ins  
shou ld  h a v e  caused  r eve r sa l  of m o r p h a c t i n - i n d u c e d  in- 
h ib i t i on  as t h e y  did w h e n  used  in c o m b i n a t i o n  w i th  
A1V[O-161810 . 

Zusammenfassung. Die H e m m w i r k u n g ,  v e r u r s a c h t  
d u r c h  AMO-1618, auf  das  A u s w a c h s e n  isolierter  Kar to f fe l -  
k n o s p e n  1/isst s ich d u r c h  4 ge te s t e t e  Gibberel l ine  (GAT, 
GA a, GA 4 u n d  GAla ) au fheben .  Die H e m m u n g  d u r c h  
M o r p h a c t i n  wird  j edoch  n u r  yon  GAa aufgehoben .  Mor- 
p h a c t i n  s che in t  ke in  k o m p e t i t i v e r  I n h i b i t o r  der ge t e s t e t en  
Gibberel l ine  zu sein. 
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Control 0.32 i 0.07 
1.0 0.99 4- 0.36 

GA a 10.0 3.47 • 0.94 
1.0 0.61 4- 0.20 

GA 4 10.0 1.66 • 0.48 
1.0 3.01 4- 0.90 

GA~ 10.0 4.10 + 0.80 
1.0 0.74 • 0.30 

GAla 10.0 0.67 ~- 0.40 
1.0 0.29 -b 0.07 

Morphactin 10.0 0.26 i 0.10 
1.0 0.69 ~- 0.10 

AMO-1618 10.0 0.30 i 0.12 
GA 3 + Morphactin 10.0 each 2.54 • 0.82 
GA d + Morphactin 10.0 each 0.34 + 0.21 
GA T + Morphactin 10.0 each 0.10 3_ 0.02 
GAIa+ Morphaetin 10.0 each 0.28 4- 0.11 
GA a + AMO-1618 10.0 each 2.50 • 0.69 
GA 4 + AMO-1618 10.0 each 1.37 4- 0.43 
GA 7 + AMO-1618 10.0 each 2.09 -: 0.68 
GAla + AM0-1618 10.0 each 1.01 i 0.23 
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Bacter ia l  M u t a n t s  of H y d r o g e n o m o n a s  L a c k i n g  P o l y ' / 3 - H y d r o x y b u t y r i c  Acid  

Poly - /3 -hydroxybu ty r i c  acid (PHBA)  is a s to rage  pro- 
d u c t  of m a n y  aerobic  a n d  p h o t o t r o p h i c  bac ter ia .  T h e  
a c c u m u l a t i o n  of th i s  l ipid occurs  p re fe ren t i a l ly  w h e n  
ene rg y  an d  ca rb o n  are ava i l ab le  in excess  a n d  w h e n  g r o w t h  
is l imi ted  b y  t h e  absence  of u t i l izable  c o m p o u n d s  of 
n i t rogen ,  s u l p h u r  or p h o s p h o r u s .  The  lack  of o x y g e n  also 
resu l t s  in t h e  s to rage  of P H B A .  In  Hydrogenomo~as in t ra -  
cel lular  P H B A - d e p o s i t i o n  can  a m o u n t  to 65% of t he  
cel lular  d ry  we ig h t  w h e n  t he  cells are i n c u b a t e d  in a g r o w t h  
m e d i u m  lack ing  a n i t rogen  source  1. 

M u t a n t s  of Hydrogenomonas H16 which  are no t  able to 
s tore  P H B A  can  be recognized  and  isola ted b y  t h e  follow- 
ing p rocedure :  t h e  cell s u s p e n s i o n  is d i s t r i b u t e d  on 

n u t r i e n t  aga r  p la tes  (100-200 cells per  plate) a n d  incu-  
b a t e d  a t  30 ~ for 2 days .  T h e  colonies are  t r a n s f e r r e d  b y  
repl ica  p l a t i n g  to aga r  p l a t e s  c o n t a i n i n g  a m e d i u m  low in 
n i t r oge n  (0.005% a m m o n i u m  chloride) a nd  r ich in ca rbon  
source  (0.5% fructose) .  Af t e r  4 or 5 d a y s  i n c u b a t i o n  t h e  
colonies g rown  are t r e a t e d  w i th  S u d a n b l a c k  B:  t h e  aga r  
p la tes  are f looded w i th  10 ml  of a 0 .2% so lu t ion  of S u d a n -  
b l ack  13 in 96% e thanol .  Af t e r  20 m i n  th i s  so lu t ion  is re- 
p laced b y  10 ml  of 96% e thano l ,  a n d  af te r  1 ra in  th i s  is 
poured  off. Whi l e  t he  colonies  of t he  P H B A - r i c h  ceils re- 
t a i n  t he  dye  a n d  r e m a i n  d a r k  b lue  coloured,  t he  colonies  
of t he  P H B A - p o o r ' o r  P H B A - f r e e  cells are  comple t e ly  de- 
colorized d u r i n g  t he  d i f f e ren t i a t ion  process  a n d  a p p e a r  
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l i g h t  g r e y  o r  w h i t e .  Cel ls  o f  t h e  P H B A - d e f i c i e n t  co lon i e s  
a r e  i s o l a t e d  f r o m  t h e  c o r r e s p o n d i n g  co lon ie s  on  t h e  m a s t e r  
p l a t e .  

B y  a p p l y i n g  t h i s  p r o c e d u r e ,  4 m u t a n t s  of  Hydrogeno- 
monas H16  h a v e  b e e n  i s o l a t e d  w h i c h  a c c u m u l a t e  e i t h e r  
no  P H B A  or  less  t h a n  t h e  w i l d - t y p e  s t r a i n  (Tab le ) .  
1 - n i t r o s o - 3  n i t r o - l - n l e t h y l - g u a n i d i n e  w a s  u s e d  as  t h e  
m u t a g e n i c  a g e n t .  T h e  a m o u n t  of  P H B A  s t o r e d  d o e s  n o t  
d i f f e r  s i g n i f i c a n t l y  w i t h  d i f f e r e n t  c a r b o n  s o u r c e s  ( f ruc tose ,  
g l u c o n a t e ,  a c e t a t e ,  f l - h y d r o x y - b u t y r a t e ,  c a r b o n  d iox ide )  
i n d i c a t i n g  t h a t  t h e  b l o c k  o f  t h e  b i o s y n t h e t i c  p a t h w a y  of  
P H B A  in  t h e s e  m u t a n t s  is l o c a t e d  s u b s e q u e n t  to  t h e  
f o r m a t i o n  of  f l - h y d r o x y b u t y r y l - c o e n z y m e  A.  

O n e  m u t a n t  ( s t r a i n  P H B A -  5) h a s  b e e n  i s o l a t e d  e m -  
p l o y i n g  t h e  a 2 P - s u i c i d e - t e c h n i q u e 2 ,  a. F o l l o w i n g  n i t r i t e  

PHBA-content  of mutants  and of the wild-type strain of Hydro- 
genomonas following incubation in the presence of fructose, glu- 
conate, acetate or carbon dioxide + hydrogen i~? the absence of a 
nitrogen source 

Strain or 
mutant .  
resp. 

Amount of PHBA (% of dry weight) after incuba- 
tion with 

Fructose Ghiconate Acetate CO 2 + H 2 
for 40 h for 23 h for 23 h for 26 h 

H16 (wild-type) 65.3 27.7 37.2 35.8 
H76 PH]3A- 1 11.9 7.3 5.6 
H16 PHBA-  2 - 8.6 8.2 1.5 
H16 PHBA-  3 - 7.3 13.9 4.3 
H16 PHBA-  4 - 0 0 0 
H16 PHBA-  5 - - 0 0 

t r e a t m e n t  a n d  f u r t h e r  g r o w t h ,  t h e  cel ls  we re  a l l o w e d  t o  
a c c u m u l a t e  P H B A .  T h e  cei ls  we re  t h e n  w a s h e d  a n d  re-  
s u s p e n d e d  in  a n u t r i e n t  m e d i u m  c o n t a i n i n g  1 m C  a~p_ 
p h o s p h a t e  b u t  no  c a r b o n  s o u r c e .  D u r i n g  a g r o w t h  p e r i o d  
of  24 h ,  t h e  cel ls  c o n t a i n i n g  P H B A  i n c o r p o r a t e d  a2p_ 
p h o s p h a t e .  T h e  cel ls  we re  c e n t r i f u g e d ,  r e s u s p e n d e d  in  
p h o s p h a t e  b u f f e r  a n d  t h e n  s t o r e d  f rozen .  A f t e r  2 w e e k s '  
t i m e ,  t h e  v i a b l e  c o u n t  h a d  d r o p p e d  b y  a f a c t o r  of  10 -5. 
F r o m  t h i s  s a m p l e  m u t a n t  P H B A  5 h a s  b e e n  i so l a t ed .  

T h i s  m u t a n t ,  h o w e v e r ,  e x h i b i t s  p l e i o t r o p i c  e f fec t s .  
A l t h o u g h  t h e  m u t a n t s  P H B A -  1 t o  4 a r e  i d e n t i c a l  w i t h  
t h e  w i l d - t y p e  s t r a i n  w i t h  r e g a r d  t o  g r o w t h  r a t e ,  s u b s t r a t e  
u t i l i z a t i o n  a n d  o t h e r  g e n e r a l  p r o p e r t i e s ,  t h i s  m u t a n t  
d i f f e r s  b y  e x h i b i t i n g  h i g h e r  g r o w t h  r a t e s  on  so l id  m e d i a ,  
a s e n s i t i v i t y  t o  a g i t a t i o n  of  t h e  l i q u i d  m e d i u m ,  e x c r e t i o n  
of  g l u c o n a t e  w h e n  g r o w i n g  on  g l u c o s e  a n d  in  o t h e r  p ro -  
p e r t i e s .  E x p e r i m e n t s  on  r e s p i r a t o r y  c o n t r o l  a n d  t h e  
r e g u l a t i o n  of P H B A - s y n t h e s i s  a r e  in  p r o g r e s s ,  

Zusammen/assung.  M u t a n t e n  e ine s  B o d e n b a k t e r i u m s  
(Hydrogenomonas H16),  w e l c h e  P o l y - f l - h y d r o x y b u t t e r -  
s g u r e - G r a n u l a  n i c h t  zu  s y n t h e t i s i e r e n  u n d  a n z u h / i u f e n  
v e r m 6 g e n ,  w u r d e n  i so l ier t .  A n r e i c h e r u n g s -  u n d  Se lek-  
t i o n s v e r f a h r e n  z u r  I s o l i e r u n g  s o l c h e r  M u t a n t e n  w e r d e n  
b e s c h r i e b e n  u n d  d ie  p h y s i o l o g i s c h e n  E i g e n s c h a f t e n  d e r  
i s o l i e r t e n  M u t a n t e n  c h a r a k t e r i s i e r t .  
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The cells were grown in a complete niedium containing the sub- 
strates indicated. The suspension was centrifuged, and the cells were 
resuspended ill a nitrogen-free medium containing tile same sub- 
strates. After the incubation period the cells were harvested, washed, 
and freeze-dried. 100-400 mg of dry cell powder were used to gravi- 
nletrically determine the PHF, A-content 4. 

1 H.G.  SCIII,~(~EI., G. (;OTTSCmtLK and R. BARTIIA, Nature 191,463 
(1961). 

2 C. R. I;UERST and G. S. S'FEN'r, J. hen. Physiol. 40, 73 (1956). 
a R. L. HAROLD add F. M. HAROI,I~, J. gen. Microbiol. 31,241 (1963). 
4 E. WILDE, Arch. Mikrobiol. &3, 109 (1962). 

B i o l o g i c a l  O b s e r v a t i o n  in Quant i ta t ive  T e s t s  of Nippostrongylus brasiliensis Act ing  as Vector  of 
Trypanosoma brucei or Trypanosoma congolense 

I n  t h e  l a s t  t w o  d e c a d e s ,  s o m e  i n v e s t i g a t o r s  h a v e  
d e m o n s t r a t e d  i n s t a n c e s  w h e r e  h e l m i n t h s  h a v e  b e e n  in-  
c r i m i n a t e d  in t r a n s m i s s i o n  of  d i s e a s e  a g e n t s ,  l a r v a e  of  
Heterakis galtinae t r a n s m i t  Histomonas meleagradi's 
(GRAYBILL 1, SHOPE2), Trichi~elta spiralis, v e c t o r  for  
v i r u s  of  l y m p h o c y t i c  m e n i n g i t i s  (SYLvERTONa), a n d  t h e  
f l u k e  Nanophelus salmincola for  Neorickettsia helminthoeca 
(PmLLIPS  % 

S ince  t h e n  g r e a t e r  a t t e n t i o n  h a s  b e e n  f o c u s e d  o n  t h e  
m e c h a n i s m  of i m m u n i t y  to  p r o t o z o a n  a n d  h e l m i n t h  p a r a -  
s i t e s  t h a n  o n  t h e  p r i m a r y  e f f ec t s  on  t i le  h o s t  in  a s i m u l -  
t a n e o u s  i n f e c t i o n .  T h e  p r e s e n t  r e p o r t  t h e r e f o r e  s u m -  
m a r i z e s  q u a n t i t a t i v e l y  t h e  e f f ec t  of  c o n c u r r e n t  i n f e c t i o n  
of  Nippostrongylus brasiliensis a n d  T. congolense or  7". 
brucei in  l a b o r a t o r y  r a t s  in  a t t e m p t s  to  f i n d  o u t  if t h i s  
n e m a t o d e  m i g h t  c a r r y  t h e  p r o t o z o a n  to  t h e  h o s t .  

Materials and methods. T h e  s t r a i n  of  N.  brasiliensis a n d  
t i le  t r y p a n o s o m e s  s p e c i e s  u s e d  in  t h i s  s t u d y  were  m a i n -  

r a i n e d  in  t h e  l a b o r a t o r y  b y  w e e k l y  s.c.  i n o c u l a t i o n s .  A 
m o d i f i c a t i o n  of  LINCICOME a n d  WATKIN'S 5 m e t h o d  w a s  
u s e d  to  p r e p a r e  s a l i n e  b l o o d  t r y p a n o s o m e  s u s p e n s i o n .  
Q u a n t i t a t i v e  s t a n d a r d i z a t i o n  of  t h e  t r y p a n o s o m e  i n o c u l a  
w a s  a c c o m p l i s h e d  b y  u s e  of  h a e m a c y t o m e t e r  a n d  b loo d  
p i p e t t e .  

T h e  i n f e c t i v e  l a r v a e  of N.  brasiliensis w a s  o b t a i n e d  b y  a 
m o d i f i e d  c u l t u r e  m e t h o d  of  YOKOGAWA 6. E a c h  r a t  in -  
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