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A n t i - N  f r o m  Moluccella laevis 

A n t i - N  a g g l u t i n i n s  f rom t he  seeds of Vicia graminea 1, 
o t h e r  Viciae a n d  va r ious  Bauhineae 2,3 are k n o w n ;  of 
these,  Vicia graminea a n t i - N  is t he  m o s t  sa t i s fac tory .  
Vicia graminea is ind igenous  to S o u t h  Amer i ca ;  t he  
seeds are the re fo re  n o t  read i ly  ava i l ab le  elsewhere.  

W e  here  r e p o r t  t h e  f ind ing  of a good a n t i - N  agg lu t in in  
a long  w i t h  a n t i - A  in e x t r a c t s  of t h e  seeds of Moluccella 
laevis (Bells of I re land ,  Shell  Flower,  Molucca  B a h n )  of 
t he  N a t u r a l  Order ,  Lab ia t i ae .  T he  seeds are  r ead i ly  
ava i l ab le  f rom seed m e r c h a n t s  in  B r i t a i n  and,  we h a v e  
no  doub t ,  in  o the r  p a r t s  of Europe .  

Moluccella laevis seeds, p u r c h a s e d  f rom T h o m p s o n  & 
M o r g a n  Ltd . ,  Ipswich ,  were  e x t r a c t e d  b y  t he  m e t h o d  
of BOYD a n d  REGOERA 4. F r e s h  c rude  e x t r a c t s  were 
t e s t ed  aga in s t  f resh ly  col lected t h r i ce -washed  cap i l l a ry  
spec imens  of h u m a n  g roup  B or O red  cells suspended  in 
i so tonic  sal ine so lu t ion  (1 vol. of packed  cells to  9 vol. of 
sa l ine  (10%) for t i le  tes ts ,  and  to  24 vol. of sal ine (4%) 
for t u b e  tests) .  

The  agg lu t in in  is r e l a t ive ly  N-specif ic;  a p p r o p r i a t e  
d i lu t ion  read i ly  m a k e s  t he  e x t r a c t  N-specific.  Specif ic i ty  
is qu ick ly  a n d  c lear ly  d e m o n s t r a t e d  e i t he r  b y  a v i d i t y  of 
a g g l u t i n a t i o n  on  a t i le  or b y  c o n v e n t i o n a l  t i t r a t i o n  in tubes .  

The re  are  a l r eady  ind ica t ions  t h a t  t he  Moluccella 
agg lu t in in  m a k e s  a s h a r p  q u a n t i t a t i v e  e s t i m a t e  of N- 
an t i gen  s t r eng th .  Thus ,  t he  agg lu t in in  p romises  to  be  of 
va lue  as a research  tool  in  t h e  MN blood group  sys tem,  
ill wh ich  'dos ing '  r eagen t s  are  of va lue  in de t ec t i ng  
v a r i a n t s  of t he  M a n d  N an t igens .  

As w i t h  t h e  Vicia graminea ant i -N,  t he  ac t ion  of a n t i - N  
on n e u r a m i n i d a s e - t r e a t e d  N N  or MN red  cells is enhanced .  

The  Moluccella laevis agg lu t in iu  has  been  r epo r t ed  as 
non-specif ic  b y  HOSSAINI 5; th i s  could be  due  to  v a r i a t i o n  
a m o n g  s t r a ins  of t he  p l a n t  or, more  likely, to  t he  fac t  
t h a t  t he  t es t s  were r ead  a f t e r  cen t r i fuga t ion .  

Most  specific seed agg lu t in ins  h a v e  been  o b t a i n e d  f rom 
the  genus  Leguminosae. The  Moluccella laevis agg lu t in in  
is t he  second specific agg lu t in in  to  be  found  in t h e  genus  
Labiatiae, t h e  f i rs t  be ing  t h e  an t i -A  agg lu t in in  of Hyptis 
suaveolens 6. A wider  search  a m o n g  seeds of th i s  genus  
m i g h t  be  reward ing .  

F u r t h e r  s tud ies  of t h e  Moluccella laevis agg lu t in in  are 
in progress  and  a comple te  r e p o r t  will a p p e a r  elsewhere.  

Zusammen/assung. I n  S a m e n  yon  Moluccella laevis 
gelang der  Naehweis  yon  A n t i - N - A g g l u t i n i n  m i t  be-  
sonders  s t a rke r  W i r k u n g  auf  N N - E r y t h r o z y t e n .  
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A N e w  Method of E x a m i n i n g  the S t i m u l a t o r y  Effect of Serratia marcescens  Endotox in  on N o n -  
Specif ic  Res i s tance  to Infection 

Owing  to t h e  wide  r a n g e  of t h e i r  biological  ac t iv i t ies ,  
e n d o t o x i n s  p r e p a r e d  f rom G r a m  nega t i ve  b a c t e r i a  h a v e  
been  a t  t h e  cen t re  of i n t e r e s t  for t h e  r ecen t  decade.  
Severa l  a u t h o r s  h a v e  r epo r t ed  increased  res i s t ance  of 
e n d o t o x i n - t r e a t e d  e x p e r i m e n t a l  an i m a l s  to  va r ious  
bac te r i a l  1, ~, v i r a l  a, 4 a n d  Iunga l  5, 6 infect ions.  

B u t  i t  h a s  supposed  to be  a non-specif ic  res is tance-  
inc reas ing  effect  whose  m e c h a n i s m  has  no t  ye t  been  
u n e q u i v o c a l l y  clarified. T he  p r e s en t  p a p e r  is a r e p o r t  of 
s tud ies  or/ t he  m e c h a n i s m  of ac t ion  of t he  increase  of 
non-speci f ic  r es i s t ance  to  in fec t ion  b y  e n d o t o x i n  pre-  
t r e a t m e n t .  

Material and method. T he  e x p e r i m e n t s  were pe r fo rmed  
on  r a n d o m i z e d  male  W i s t a r  r a t s  we igh ing  100-150 g. 
T r y p a n o s o m a  e q u i p e r d u m  s t r a i n  m a i n t a i n e d  in th i s  
l a b o r a t o r y  in mouse  passages  since 1942 was used for  
infect ion.  Th i s  p r o t o z o o n  deve lops  exclus ive ly  in t he  
b lood  a n d  ha s  no  i n t r ace l l u l a r  s tage  and,  be ing  v e r y  
small ,  can  be  read i ly  c o u n t e d  in a B u e r k e r  c o u n t i n g  
c h a m b e r .  

Male rats ,  100-150 g, were g iven  i.v. f resh  in fec ted  
b lood  o b t a i n e d  b y  ca rd iac  punc t ion ,  w i t h  t h e  in i t i a l  
c o u n t  a d j u s t e d  to  2 • 10~/ml. I n  t h e  b lood  of t he  in fec ted  
an ima l s  t r y p a n o s o m e  c o u n t s  were d e t e r m i n e d  .at 1 h 
in te rva l s .  The  b lood samples  t a k e n  f rom t h e  ta i !  ve in  
were  d i lu ted  200-fold w i t h  low h e p a r i n  c o n t a i n i n g  sal ine 
a n d  the  ac t ive ly  m o v i n g  o rgan i sms  were c o u n t e d  in a 
B u e r k e r  chamber .  T he  l imi t  of e r ror  of th i s  m e t h o d  was 
4 - 5 % .  

The  e n d o t o x i n  used in t he  e x p e r i m e n t s  was  e x t r a c t e d  
f rom Serratia marcescens w i t h  B o i v i n  and  M e s r o b e a n u ' s  
me thod .  1 ml  of t he  p r e p a r a t i o n  c o n t a i n e d  ac t ive  sub-  
s tance  f rom 4 •  10 ~ germs.  I t s  M L D  for t h e  r a t  was  
0.5 ml /100 g. The  an ima l s  were t r e a t e d  w i t h  r i s ing doses 
of e n d o t o x i n  on  6 occasions  a t  48 h in te rva l s .  The  l a s t  
dose, wh ich  was twofold  of t i le MLD, caused  no  s y m p t o m s ,  
i nd i ca t i ng  t h e  d e v e l o p m e n t  oI e n d o t o x i n  to l e rance  in t h e  
m e a n t i m e .  I n t r a v e n o u s  in fec t ion  w i t h  t r y p a n o s o m e s  was 
car r ied  ou t  48 h a f t e r  t h e  l a s t  e n d o t o x i n  dose. 

Results and discussion. Pr io r  t o  t h e  e x p e r i m e n t s  t he  
cha rac t e r i s t i c  p roper t i e s  of t h e  Trypanosoma s t r a i n  were 
de t e rmined .  The  g r o w t h  curves  in  con t ro l  r a t s  i nd i ca t ed  
a n  i m m e d i a t e  l oga r i t hmic  rep l i ca t ion  of t he  t r y p a n o s o m e s  ; 
t hus  in t he  con t ro l  g roup  t he  an ima l s  d ied  a t  a t r y p a n o -  
some c o u n t  of 2-2.5 • 109/ml blood. F r o m  the  g r o w t h  
curves  p lo t t ed  ou t  f rom t r y p a n o s o m e  coun t s  in  26 ra ts ,  t h e  
dup l i ca t ion  t i m e  of t r y p a n o s o m e s  was  assessed as 5.5 h 
and  t he  t a n g e n s  a l p h a  of t he  l oga r i t hmic  phase  as 0.05477. 
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Length of lag phase, and duplication time of Trypanosoma equiperdum in control and endotoxin treated rats 

EXPI~RIENTIA 25/10 

Control 

Serial Lag phase Duplication Serial Lag phase Duplication 
No. (h) time (h) No. (h) time (h) 

Endotoxin treated �9 

Serial Lag phase 
No. (h) 

Duplication 
time (h) 

1 0 5.6 14 0 5.4 
2 0 6.0 15 0 5.9 
3 0 5.2 16 0 5.7 
4 0 5.4 17 0 6.0 
5 0 6.0 18 0 4.7 
6 0 5.6 19 0 4.9 
7 0 5.1 20 0 5.3 
8 0 5.5 21 0 5.3 
9 0 4.9 22 0 5.6 

10 0 6.0 23 0 5.4 
11 0 5.4 24 0 5.9 
12 0 6.1 25 0 5.4 
13 0 5.5 26 0 5.9 

Average : 5.5 
S.E.: 0.025 

1 11.1 4.7 
2 20.8 5.2 
3 17.1 6.1 
4 13.9 5.5 
5 9.7 5.1 
6 17.8 5.8 
7 15.1 5.6 
8 16.8 5.3 
9 12.5 5.7 

10 13.5 5.3 

Average: 14.8 5.4 
S,E. : 1.06 0.05 

Reeeived a total of 6 doses of endotoxin at 2-day intervals. 

Serial  p r e t r e a t m e n t  w i t h  e n d o t o x i n  r e su l t ed  in a 
cha rac t e r i s t i c  a l t e r a t i o n  of t h e  t r y p a n o s o m e  g r o w t h  
curves.  In fec t ion  was  genera l ly  fol lowed b y  a 14.8 h lag 
phase ,  a n d  t he  l oga r i t hmic  phase  s t a r t e d  on ly  a f te rwards .  

The  Tab le  shows t h e  l eng ths  of lag phases  a n d  dupl ica-  
t i on  t i m e s  m e a s u r e d  on  e n d o t o x i n - t r e a t e d  a n d  con t ro l  
rats .  The  dup l i ca t i on  t i m e s  m e a s u r e d  in t h e  l oga r i t hmic  
phase  d id  no t  differ  in  t h e  e x p e r i m e n t a l  a n d  con t ro l  
group.  Th i s  impl ies  t h a t  in  t he  l oga r i t hm i c  phase  t h e  
g r o w t h  r a t e  of t r y p a n o s o m e s  was t h e  same  in r a t s  t r e a t e d  
a n d  no t  t r e a t e d  w i t h  endo tox in .  

The  l eng ths  of t h e  lag phases  were g raph ica l ly  ex t ra -  
po la t ed  to  t h e  abscisse b y  m e a n s  of po in t s  p l o t t e d  ou t  
du r ing  t he  l oga r i t hm i c  phase  s. 

W i t h  t r y p a n o s o m e  c o u n t  of 2 • 107/ml, t h e  c o u n t s  r ead  
a t  1 h in t e rva l s  d u r i n g  t h e  l oga r i t hm i c  p h a s e  f l u c t u a t e d  
f rom 1.9X 107 to  2.1 • 107 owing to t h e  :h 5% error.  

T h e  e x p e r i m e n t M  an i m a l s  died, s imi la r ly  to  t he  
controls ,  a t  a t r y p a n o s o m e  c o u n t  of 2-2.5 • 109/ml blood,  
t h u s  t h e  de lay  caused  b y  t he  14.8 h lag phase  was 
real ized also in t he  t i m e  of exit .  

I t  appea r s  t h a t  t h e  l e n g t h  of t he  lag p h a s e  is a n  
a p p r o p r i a t e  m a r k e r  of t he  e n d o t o x i n - i n d u c e d  increase  of 

non-specif ic  res is tance .  I n v e s t i g a t i o n s  on  th i s  bas is  are 
schedu led  to be  car r ied  f u r t h e r  a long  2 l ines : as a me thod ,  
t he  above  p rocedure  seems to  be  su i t ab le  for t he  assess- 
m e n t  of t he  res i s t ance- inc reas ing  effect  of va r ious  
p r e p a r a t i o n s ;  on  t i le  o the r  h a n d ,  t h o u g h  we are  aware  
t h a t  t he  e x p e r i m e n t  descr ibed  a b o v e  is j u s t  a n  approx i -  
m a t e  model ,  we bel ieve  t h a t  t he  c la r i f i ca t ion  of t he  
m e c h a n i s m  of t h e  a p p e a r a n c e  of lag phases  will he lp  to  
disclose t h e  m e c h a n i s m  of ac t ion  of e n d o t o x i n  induced  
res is tance.  

Zusammen[assung. I n  m i t  E n d o t o x i n  ch ron i sch  be-  
handel teI1 R a t t e n  v e r g n d e r t  s ich die V e r m e h r u n g s k u r v e  
des Trypanosoma equiperdum cha rak te r i s t i s ch .  

GABRIELLA FdRIS 

State Institute of Pharmacy, 
Budapest I X  (Hungary), 31 March 7969 

8 C. N. HI~SHELWOOD, The Chemical Kinetics o] the Bacterial Cell 
(Claderon Press, Oxford 1946). 

S tu d ie s  on  L y s o s o m e s  in Rat  Hear t  Cell  Cul tures .  

Since DE DUVB'S 2 d i scovery  of t h e  lysosomes,  t he re  
has  been  a d i spu te  a b o u t  t h e i r  f unc t i on  a n d  s ignif icance 
in cell phys io logy  and  p a t h o l o g y  ~-s. FI~IEDMAN et  al. 9 
were u n a b l e  to  show lysosomai  or a n y  o t h e r  cel lular  
a l t e r a t i ons  in  b e a t i n g  r a t  h e a r t  cell cul tures ,  u s ing  
10 a g / m l  of v i t a m i n  A. W h e n  g rea t e r  c o n c e n t r a t i o n s  of 
t i le v i t a m i n  (100 [xg/ml a n d  1000 ag/ml)  were  used, a 
c y t o p a t h i c  effect, wh ich  a p p e a r e d  to  be  due  to  a p r i m a r y  
a l t e r a t i o n  of t he  cell m e m b r a n e  r a t h e r  t h a n  to  lysosomal  
damage ,  was  ob ta ined .  Tile p r e s en t  s t u d y  deals  w i t h  t he  
effect  of exogenous  lysosomes a n d  t h e  synerg i s t i c  effect  
of ch lo rp romaz ine  or d i m e t h y l s u l p h o x i d e  a n d  v i t a m i n  A 
on h e a r t  t i s sue  cul ture .  

II. T h e  Effect  of  E x o g e n o u s  L y s o s o m e s  1 

Materials and methods. B e a t i n g  r a t  h e a r t  cell cu l tu res  
were  p r e p a r e d  acco rd ing  to  t h e  t e c h n i q u e  descr ibed  
p rev ious ly  9. 

P r e p a r a t i o n  of lysosomal  f rac t ion.  R a t , g u i n e a - p i g  
a n d  mouse  l iver  lysosomes  were p r e p a r e d  accord ing  to  t h e  
m e t h o d  descr ibed  b y  WEISSMANN a n d  THOMAS 1~ 2 ml  of 
20% of t h e  large g ranu le  f r ac t i on  in l a c t a l b u m i n  hyd ro ly -  
sa te  (LAH) m e d i u m  ~ s u p p l e m e n t e d  w i t h  15% inac t i -  
v a t e d  n e w - b o r n  calf  se rum,  were a d d e d  to  each  h e a r t  
cell cfllture. 

R a t  l iver  lysosomal  enzymes .  The  large  g ranu le  f r ac t ion  
was u l t r a s o n i c a t e d  twice, for  20 sec, a t  4~ ill a M S E  
u l t r a son ica to r .  T h e  fluid was  e x a m i n e d  for lysosomes  


