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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. 
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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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Data collected from inoculated rats (10 per group) with standard dose of 2000 N. brasiliensis, 2000 T. congolense, and 2000 T. brucei 

Experiment No. 1 2 3 4 5 

Rats infected with N. brasiliensis N. brasiliensis N. brasiliensis T. congolense T. brucei 
and T. congolense and T. brucei 

Total No. of eggs passed 5th-13th 920,000 195,000 155,000 - - 
day after infection 
Average adult worms recovered 1318 869 754 - - 
9th day after infection 
Average spleen weight per rat 0.8-1.3 g 2.7 3.4 g 2.0 2.7 g 2.6-3.2 g 1.9-2.5 g 
Liver size Medium Large Medium Large Large Medium 
Average total white blood cells 
Days after infection: 5 15,500 9,900 10,200 10,800 11,000 

6 15,000 11,100 11,400 10,500 12,500 
7 14,600 11,800 13,500 12,300 14,760 
8 13,800 12,750 14,700 14,550 15',120 
9 14,000 13,650 15,200 16,000 17,000 

Peak of trypanosomes population - 2.3 x 10 s 2.5 x 10 s 2.6 • 20 s 2.8 X 108 
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Comparative average egg-count curves oi1 rats concurrently infected 
with 2000 N. brasiliemis (0--0);  200 N. brasiliemis and 200 T. 
congolense (-- --); 2000 N. brasiliensis and 2000 T. brucei ( &--A). 

fected received a to ta l  inoculum of 2000 N.  brasiliensis. A 
to ta l  saline suspens ion  of 2000 t r y p a n o s o m e s  of each 
species were inocula ted  in to  each rat .  E v e r y  inoculum was 
equal ly  d iv ided  and in jec ted  s.c., i . p . i . v ,  and  given 
orally. 

F ive  sets of expe r imen t s  (10 ra ts  per  set) were  con- 
ducted .  The f irs t  set  were in jec ted  concur ren t ly  wi th  2000 
T. brucie and  2000 N.  brasiliensis. The second group were 
ini t ial ly inocula ted  2000 T. congolense and  then  subse- 
quen t ly  2000 N.  brasiliensis 4 days  later.  The th i rd  set 
were infected wi th  2000 T. brucei only, while the  four th  
group were chal lenged wi th  2000 T. congolense only. A 
f i f th  set  were in jec ted  2000 N.  brasiliensis alone. T h e  
degree of pa ras i t emia  was seen dai ly by  examin ing  fresh 
blood drops (from ra t ' s  tail) and Giemsa s ta ined p repara -  
t ion  under  microscope.  Tota l  whi te  blood cell counts  were 
also m a d e  employ ing  cert if ied p ipe t t es  and h a e m a c y t o -  
meter .  Average  spleen and  liver weigh t  rat io were  also 
de te rmined .  The course of N.  brasiliensis in b o t h  single 
and  double  infect ions were followed by  dai ly egg counts  
and  adul t  w o r m  popula t ion  at  autopsy.  

Results  a~d discussion: Five  sets of expe r imen t s  were 
conduc ted  to  t e s t  the  biological effect  of concur ren t  in- 

fect ion of T. brucei, T. congolense on N.  brasiliensis and  to  
ascer ta in  fu r the r  w h e t h e r  the  n e m a t o d e  would t r a n s m i t  
the  t r ypanosomes  dur ing its cyclic phase.  The s ignif icant  
resul ts  are summar ized  in the  Table.  

In  expe r imen t s  2 and 4, T. congolense a t t a ined  i ts  peak  
p ropaga t ion  on the  8 t h  day  while t h a t  of T. brucei in 
expe r imen t s  3 and  5 was on the  10th day  after  infection.  
Selected ra ts  f rom each group were sacrificed for w o r m  
count ,  and wi th  a d issect ing microscope thorough  exa- 
mina t ions  of t he  n e m a t o d e  worms  were  made  for t r y p ano -  
somes.  T rypanosomes  were found only  in 5 of t he  re- 
covered adul t  worms  f rom expe r imen t  3, and in 1 f rom 
e x p e r i m e n t  2. The to ta l  eggs passed (Sth-13th  day) in t he  
concur ren t  infect ions were cons iderably  less t h a n  in t he  
single infections.  The n u m b e r  of adu l t  worms recovered 
in exper iments  2 and 3 were much  less t h a n  in expe r imen t  
1. 

Increase  in splenic weights  were shown by  the  concur-  
r en t ly  infected ra ts  t h a n  by  those singly infected.  The 
degree of pa ras i t emia  in the  single infect ions wi th  t he  
t r ypanosomes  was a lmos t  similarly p ronounced  in the  
double  infect ions wi th  the  t r y p a n o s o m e s  and N.  brasilien- 
sis. These differences were a t t r i bu t ed  to  a physiological  
factor.  However ,  the  a l te ra t ions  in the  to ta l  whi te  blood 
cells in exper iments  2-5 seem to be in conformi ty  wi th  T. 
congolense and T. bruccei character is t ics .  4 of the  ra t s  
au tops ied  revealed s t u n t ed  worms  in the  lungs (experi- 
m e n t s  2-3). 35% of the  ra t s  infected in exper iments  2-5 
af ter  the  peak  of infect ion looked emac ia ted  wi th  remi t -  
t e n t  fever  and  loss of appet i te .  The reduced egg produc-  
t ion  and/or  loss of worms  could have  been inf luenced by  
the  presence of t rypanosomes ,  or p robab ly  the  beginning  
of i m m u n i t y  in t he  hos t  to  N.  brasiliensis. 

Rdsumd. Des ra ts  on t  6t6 infect6s par  des Trypano-  
somes soft d i r ec t emen t  soft pa r  l ' in term6dia i re  de 
Nipponostrongylus ,  N6matode  parasi te .  Le degr6 de la 
paras i t6mie  produi te  darts le p remier  cas fur & peu pr6s 
aussi 61ev6 que dans  le second. Des diff6rences a p p a r u r e n t  
duns  le poids de la ra te  et  l ' a l t6ra t ion des leucocytes.  

J. o .  SIMAREN 

Department  o[ Biological Sciences, 
Universi ty  o / I / e ,  
I le- I[e  (Nigeria), 7 September 7969. 


