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spermidine alone were revealed on 100 g fresh weight of 
Jerusalem artichoke dormant tubers. 

Our data  clearly show that  spermine is a growth sub- 
stance able to take the place of IAA to cause the cellular 
division. I t  is interesting to note that, in the literature, 
no substance having aliphatic structure was found to be 
able to act in a similar way. Our researches are continuing 
in order to decide at which metabolic level spermine acts. 

Riassunto. ~ stato per la prima volta dimostrata chela 
spermina (IO-~M) hx un eff~tt.o di crescita simile a quello 
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A C o m p a r i s o n  of  M e t h o d s  for  the  Inac t iva t ion  of  
T h i r d  C o m p o n e n t  of  G u i n e a - P i g  C o m p l e m e n t :  

For many years after the discovery of complement (C') 
the consensus was that  it consisted of four components, 
based on the fact tha t  hemolytically active serum can be 
fractionated or inactivated to give reagents which are 
non-hemolytic when used alone, but which are fully ac- 
tive hemolytically when combined in pairs. The assump- 
tion was made that  each reagent was deficient in one com- 
ponent, without regard to the possibility that more than 
one component might be absent from a given reagent and 
that the hemolytic system might therefore involve more 
than four components. 

In  recent years evidence has been obtained clearly 
establishing the complexity of C' s (third component of 
C') i-s. I t  is possible, therefore, that  an R s reagent, be- 
lieved heretofore to lack C's, may in fact be deficient in 
more than one component. A study of various methods 
for preparing an R 3 reagent was therefore undertaken. 

Rs reagents were prepared as follows using guinea-pig 
serum: (i) by the inactivation of serum by 'Liquoid '~ or 
formaldehyde, and (2) by the absorption of serum with 
Zymosan s-~. 

The IR~ reagents were assayed to ascertain whether or 
not they were deficient in more than one component and 
whether or not  the missing components were the same. 

Each of the l~s reagents was non-hemolytic by itself 
and cross-titrated with reagents R~, R~ and R,, which are 
deficient in C'~, C'~ and C'~, respectively. The R n reagents 
were therefore lacking in one hemolytic component at 
least, presumably a component of the C'~ complex, and 
contained C'x, C'~ and C',. 

In order to learn whether the missing component in the 
three preparations of Ra was the same or not, they were 
cross-titrated with each other in pairs over a wide range 
of concentrations. The results are shown in the Figure, 
Each Rs preparation was essentially non-hemolytic, but 
LR a ('Liquoid' preparation) and FRs (formaldehyde prep. 
aration) taken together had virtually the same hemolytic 
activity as the untreated guinea-pig serum used as a con- 
trol. 

This finding suggests that  the missing C'~ factors in one 
preparation are different from those in the other, and 
although it gives no clue as to the exact number of compo- 
nents involved, the minimum number is certainly two. 
The Zymosan preparation (ZRs) did not cross-titrate sig- 
nificantly with either LRs or FRs, an indication that it 
must have lacked the components absent from both LR~ 
and FRs. 

A further comparison of LR, snd FR.  was made with 
respect to those components of complement timt require 
either Ca ++ or Mg ++ for immune h e m o l y ~ .  For this pur- 
pose was used the reaction of these reaSents with EA 
(sensitized sheep cells) to form EAC't,4,,, that is, comple- 
mented cells tlmt are lysed by ~inea-p l  B senlm in the 
enc~ of Vereene, Because neither r e q e n t  was hemolytic 
by itself, the reaction w u  carried out at room t e m ~  
ture, whereas the reaction with the untreated ~ i n m - p i g  
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Cross-tltrstions of R s t e n e t s  for hemolytic activity of comptmmmt. 
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s e r u m  was  car r ied  o u t  a t  0 ° C to l a r even t  c o m p l e t i o n  of t i le 
h e m o l y t i c  r eac t ion  ~o. Th e  resu l t s  a re  g iven  in  t h e  Table .  
T h e r e  was  a s t r i k ing  d i f fe rence  b e t w e e n  L R ,  a n d  FR~ in  
t h a t  E A  t r e a t e d  w i t h  L R  3 were n o t  lysed b y  gu inea -p ig  C'  
in  t h e  p resence  of Versene,  whereas  E A  t r e a t e d  w i t h  e i t h e r  
gu inea-p ig  s e rum or  FR~ were lysed. T h u s  L R  a, unl ike  
F R  3, was e i t he r  def ic ien t  in  a t  leas t  one  c o m p o n e n t  re- 
qu i r ing  d i v a l e n t  ca t ions  or  t r e a t m e n t  of gu inea-p ig  s e rum 
wi th  'L iquo id '  r e su l t ed  in t h e  f o r m a t i o n  of inh ib i to r s .  

I t  is also e v i d e n t  f rom t h e  T a b l e  t h a t  L R  3 lysed par -  
t ia l ly  c o m p l e m e n t e d  cells r e su l t i ng  f rom t h e  r eac t i on  of 
E A  w i t h  FRa,  whereas  i t  d id  n o t  lyse  EAC'L4, ,  p r e p a r e d  
b y  t he  r eac t i on  of E A  w i t h  whole  gu inea -p ig  se rum.  I t  
seems,  the re fore ,  t h a t  t h e  r eac t i on  of E A  w i t h  FRa  leads  
to  t h e  f o r m a t i o n  of  c o m p l e m e n t e d  cells h a v i n g  t h e  a c t i v -  

Assay of fo rmaldehyde  and  l iquoid  i nac t i va t ed  guinea-pig  serum for 
components of complement that require Ca ++ and Mg +÷ to react with 

sensi t ized sheep e ry th rocy te s  (EA) 

Reac t ion  ~ of E A  wi th :  Source of C' s O.d.  b 
(541 In/z) 

Guinea-pig  se rum (0 ° C, 40 vain) Guinea-p ig  se rum 0.680 
FR 3 (23°C, 60 rain} Guinea-pig serum 0.680 
LR 3 (23°C, 60 rain) Guinea-pig serum 0.030 
FR, (23°C, 60 rain) LR s 0.500 
LR, {23°C, 60 min) FR a 0.030 

a At  the end of the t ime  ind ica ted  for each reac t ion  the mix tu re s  were 
centrifuged to separate the cells which were washed three times with 
buffer and titrated for EAC'x.4, , in the presence of EDTA with the 
sources of C" 3 indicated, b Optical density is proportional to the 
fraction of cells lysed; the value 0.680 represents 100% lysis. 

i t ies  of C'x, C' , ,  C ' ,  a n d  t h a t  c o m p o n e n t  of C's p resen t  in 
FR3, b u t  a b s e n t  f rom L N  3, a n d  t h a t  lysis  occurs  on  the 
a d d i t i o n  of  L R  8 because  i t  h a s  t h e  C'  3 c o m p o n e n t  missing 
in FR~. Th i s  f ind ing  sugges t s  t h a t  L R  3 a n d  F R  3 r e a c t  in a 
specific s equence  w i t h  p a r t i a l l y  c o m p l e m e n t e d  cells and 
t h a t  F R  3 readqs first .  I t  r e m a i n s  to  be  d e t e r m i n e d  whether  
or  n o t  F R  3 reac t s  d i r ec t ly  w i t h  EAC'I,4, v I f  i t  does, i t  is 
poss ible  t h a t  EAC'~.4, , a n d  L R  3 t a k e n  t o g e t h e r  m i g h t  be 
useful  r e a g e n t s  for  t h e  t i t r a t i o n  of t h e  C' s c o m p o n e n t  ab- 
s en t  f rom LR~ b u t  p r e s e n t  in  F R v  The  resu l t s  of this 
c o m p a r a t i v e  s t u d y  also sugges t  t h e  poss ib i l i ty  of utilizing 
p a r t i a l l y  c o m p l e m e n t e d  cells fo rmed  d u r i n g  t h e  reaction 
of E A  w i t h  FR~ for  t h e  t i t r a t i o n  of  t he  C'~ component  
w h i c h  is p r e s e n t  in  L R  s. 

I t  is c lear  f rom these  resu l t s  t h a t  t h e  t h r e e  m e t h o d s  for 
p r e p a r i n g  R 3 r eagen t s  are  n o t  e q u i v a l e n t  a n d  t h a t  i t  may 
be  possible  to  ut i l ize L R  8 a n d  F R  3 for  t h e  t i t r a t i o n  of at 
l eas t  two  of t he  c o m p o n e n t s  of t h e  C'~ complex .  

Riassunto. Sono s taf f  e s a m i n a t i  c o m p a r a t i v a m e n t e  tre 
r eagen t i  pe r  la t i t o l az ione  di C'3, r i s p e t t i v a m e n t e  allesfifi 
con  siero di  c av i a  i n a t t i v a t o  con  zymosan ,  fo rmal ina  e 
,L iquoid~ .  Le  di f ferenze es i s t en t i  t r a  essi sono  s t a t e  ana- 
l izza te  e d iscusse  in base  alle a t t u a l i  conoscenze  sulla na- 
t u r a  del  t e rzo  c o m p o n e n t e  c o m p l e m e n t a r e .  
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Separat ion  of Large  N u m b e r s  of L y m p h o c y t e s  
f r o m  H u m a n  Blood 

P r e p a r a t i o n  of la rge  a m o u n t s  of se lected w h i t e  b lood 
cells f r om h u m a n  blood are r equ i r ed  for  c l inical  c h e m i s t r y  
inves t iga t ions .  W e  h a v e  r ecen t l y  desc r ibed  a m e t h o d  for 
o b t a i n i n g  h u m a n  g r a n u l o c y t e s  w i t h  a h i g h  r ecove ry  in 
a b o u t  50 m i n  1. 

Th i s  p a p e r  descr ibes  a m e t h o d  for o b t a i n i n g  large n u m -  
bers  of pu re  a n d  wel l -preserved  l ym phocy t e s .  M e t h o d s  
used  to  da t e  p r o v e d  to  be u n s a t i s f a c t o r y  because  t h e y  do 
n o t  yield suff ic ient  q u a n t i t i e s  of these  cells, a n d  do no t  
e l i m i n a t e  a s ign i f i can t  p r o p o r t i o n  of t he  c o n t a m i n a t i n g  
e r y t h r o c y t e s  a n d  p la t e l e t s  3-6. 

Material and method. 250 m l  of v e n o u s  b lood  were col- 
lec ted  in  a n  E r l e n m e y e r  f lask  c o n t a i n i n g  25 m l  of 5°/0 
s o d i u m  E D T A .  1 Vol  of b lood  was a d d e d  to  4 Vol  of  0.839o 
NH,C1 a n d  t h e  m i x t u r e  was  p o u r e d  i n to  100 ml  tubes .  
Af te r  a few m i n u t e s  t h e  b lood  was cen t r i f uged  a t  350 g 
for 10 ra in  in  a r e f r ige ra ted  cen t r i fuge  a t  4°C. T he  sedi-  
m e n t  was  w a s h e d  a second  t i m e  w i t h  NH4C1. T h e  s e d i m e n t  
was  s u s p e n d e d  in 5 m l  of s e r u m  of t h e  s a m e  d o n o r  a n d  
poured  i n to  a p r e w a r m e d  smal l  glass t u b e  (20 • 1.2 cm) 
loosely p a c k e d  w i t h  o r d i n a r y  co t ton .  Af te r  30 ra in  i ncuba -  

t ion  a t  37 ° t he  t u b e  was i n v e r t e d  a n d  l y m p h o c y t e s  were 
e lu ted  w i t h  w a r m  0 .83% NFIICL 

T h e  e lu ted  m a t e r i a l  (7 -10  ml)  was  cen t r i fuged  a t  350g 
for  10 ra in  in  10 ml  conica l  cen t r i fuge  t u b e s  a n d  t he  sedi- 
m e n t  w a s h e d  twice  w i t h  T y r o d e ' s  so lu t ion ,  s a t u r a t e d  with 
a 95% 0 2 a n d  5 %  CO 2 gas  m i x t u r e .  

Results and discussion. O u r  p r e p a r a t i o n s  c o n t a i n  over 
90% of l y m p h o c y t e s  a n d  v i r t u a l l y  no  e r y t h r o c y t e s  and 
pla te le t s .  T h e  presence  of s e r u m  p ro t e in s  was  excluded 
b y  immunod i f fu s ion .  Over  50% of t h e  l y m p h o c y t e s  were 
recovered .  These  ceils were no t  c l u m p e d  a n d  could M 
c o u n t e d  easily.  E l e c t r o n  microscopic  e x a m i n a t i o n  showed 
per fec t  p r e s e r v a t i o n  of all i n t r ace l l u l a r  s t ruc tu res .  The 
v i ab i l i t y  of l y m p h o c y t e s  was  d e m o n s t r a t e d  b y  th, 
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