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groups were homogenized and the isolated heavy micro- 
somes were incubated as described above. The graph 
shows that  prothrombin activity accumulated much more 
rapidly in the microsome preparations made from the 
carbohydrate-fed animals than in the microsome prepared 
from fasting animals. The vertical bars show the standard 
errors for variation in replicate experiments; this indicates 

+' 

that the rate of prothrombin accumulation in glucose-fed 
animals is significantly greater than in the control series. 

These findings suggest that intracellular energy supply 
may influence subsequent prothrombin release from 
microsomes. The factor involved was not identified. Al- 
though level of energy intake has a considerable effect on 
the ATP concentration in the liver a, addition to the incu- 
bation of ATP, ADP, NAD and NADH at concentrations 
between 0.5 and 1.5 pmoles/ml of incubation medium in- 
hibited prothrombin accumulation. Addition of NADP 
and NADPH did not affect prothrombin increment during 
incubation. Addition of dinitrophenol to the medittm and 
incubation in tim presence of nitrogen in place of oxygen 
had no effect for the first 2 h of incubation, and were 
somewhat inhibitory during the third hour. 

Rdsund. Los microsomes isol6s du foie continuent b. 
relAcher le prothrombin pendant l'ineubation de fa~on 
d6savantageuse pour la synth~so totale des prot6ines. 
I.'accumulation est plus rapkle quand les rats, soumis ~. 
un jeflne bref, 6talent nourris de glucose avant  le sacrifice. 

H. N. MUNRO and P. GOSW^MZ 
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Prothrombin activity of rat liver microsomes during incubation in 
Krebs-Ringer solution. The results are the mean of three experiments 
in which one group of rats were kept fasting and the other group 

received glucose 2 h before killing. 

Institute o~ Biochemistry, The University, Glasgow 
(Scotland), October 15, 1964. 
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A t t e m p t s  to  I s o l a t e  C's A c t i v i t y  f r o m  P ig  S e r u m  

In a previous investigation (CAVALLO, PONTIERI, and 
IMPERATO l) the ability of lysozyme to reconstitute the 
lytic act ivi ty of a reagent used for the titration of the ac- 
t ivity of the third component of complement (C'3), pre- 
pared with 'Liquoid '  (sodium polyanethol sulphonate, 
Hoffmann-La I~oche) treated serum was demonstrated. 

Researches on the mechanism of this activity, played 
by either lysozyme or other basic proteins (PONTIERI, 
IMPERATO, and CAVALLOi~), showed that  the phenomenon 
was due to the formation of complexes between basic 
proteins and 'Liquoid '  fixed in the reagent to the serum 
globulins of C' a act ivi ty  furnished. The displacement of 
the inactivating agent from these determined the ap- 
pearance of C'3 act ivi ty which was inhibited in the reagent. 

In the course of the above-mentioned work, it was ob- 
served that  formation of insoluble complexes, which pre- 
cipitate, takes place when 'Liquoid' is added to either 
guinea-pig or human serum. I t  seemed, therefore, of in- 
terest to determine whether or n o t  C' 3 was carried down 
in the precipitate and, if such were the case, whether or 
not the recovery of C' 8 activity from the precipitate itself 
was possible. 

Pig serum was selected as source of C' a because of its 
high content in this component of complement. 

Figure 1 shows the degree oi precipitate formation 
which takes place in pig serum when added with various 
amounts of 'Liquoid' .  For all the further determinations 

600 pg of 'Liquoid' wore constimtly added to each ml of 
pig serum. 
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Fig. I. Formation of insoluble complexes following addition of 
'Liquoid' to pig serum. Abscissae I~g of 'Liquoid'/ml pig scrunh 

Ordinates: tnrbidimetrtc Klett Units. 
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I n  o rde r  to  e x a m i n e  t h e  p r e c i p i t a t e  for  t h e  p resence  of 
c o m p o n e n t s  of c o m p l e m e n t  (C'), t h i s  was  w a s h e d  twice  
w i t h  ve rona l  bu f f e r  (MAYER, CROFT, a n d  GRAY a) a n d  
b r o u g h t  in to  so lu t ion  b y  a d d i t i o n  of 0 . 1 N  N a O H ,  fol- 
lowed b y  n e u t r a l i z a t i o n  w i t h  O.1N HC1. T h e  r e su l t i ng  
so lu t i on  (S) was  t e s t e d  for  h e m o l y t i c  a c t i v i t y  on  sens i t ized  
e r y t h r o c y t e s  (EA) a n d  o n  p a r t i a l l y  c o m p l e m e n t e d  cells 
(EAC'z,4,=) in  t he  p re sence  of 0 . 0 1 M  E D T A .  R e d  cells in  
t h e  s t a t e  of EAC'z , i ,v  w h e n  s u s p e n d e d  in  a bu f f e r  c o n t a i n -  
ing  a che l a t i ng  a g e n t  such  as  E D T A ,  u n d e r g o  lysis  on ly  
a f t e r  f i xa t i on  of t h e  c o m p o n e n t  of  C" t h a t  c a n  be  f ixed to  
sens i t i zed  e r y t h r o c y t e s  in  t h e  absence  of ca t ions  (C'3). T he  
s u p e r n a t a n t  S r e su l t ed  i n a c t i v e  in  p r o m o t i n g  lysis of b o t h  
E A  a n d  EAC'z,4., :  such  i n a c t i v i t y  could  be  d e p e n d e n t  on  
(a) absence  or  (b) i n a c t i v a t i o n  of C'  c o m p o n e n t s .  

I t  was  t he r e fo re  dec ided  to  obs e r ve  w h e t h e r  or  n o t  t h e  
a d d i t i o n  of  l y sozyme  to  t h e  suspens ion  of  t h e  p r e c i p i t a t e  
fo rmed  w h e n  ' L i q u o i d '  was  a d d e d  to  p ig  se rum,  would  b e  
fol lowed b y  a p p e a r a n c e  of h e m o l y t i c  a c t i v i t y  w i t h  t h e  
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Fig. 2. Hemolytic activity of S 1 (supernatant obtained by addition 
of lysozyme to samples of suspension of precipitate formed by treat- 
ment of pig serum with 'Liquoid' 600/tg/ml). Abscissae: mg of lyso- 
zyme/ml of precipitate suspension. Ordinates: Optical Density at 
5410 A of the supernatants of hemolytic systems constituted by 
0.2 ml EAC'I#,4 (I.10 g cells/ml) + 1 ml S z + 1.4 ml veronal buffer. 

C' 3 activity in the supernatant ($1) obtained after addition of lyso- 
zymc to a suspension of precipitate formed when pig serum was 

treated with 'Liquoid' (600/tg/ml) 

Reactants Optical density 
at 5410 A 

S 1 + EAC'I,,# (EDTA) 0.600 a 
S x + EA 0.020 
S I +  E A +  R 1 0.030 
Sz + EA + R~ 0.025 
S 1 + EA + R 3 ('Liquoid') 0.600 
S x + EA + R 3 (Formaldehyde) 0.600 
S l + EA + R 3 (Zymosan) 0.600 
S 1 + EA + R e 0.020 

a At complete lysis of the red cells the optical density was 0.600. 

m e c h a n i s m  p rev ious ly  o b s e r v e d  w i t h  t h e  whole  se rum 
i n a c t i v a t e d  b y  'L iquo id ' .  

Va r ious  a m o u n t s  of l y sozyme  were  t h e n  a d d e d  to  dif- 
f e r en t  samples  of w a s h e d  p r ec ip i t a t e  a n d  t h e  mix tu res  
were  i n c u b a t e d  for 15 ra in  a t  37°C. Af te r  c en t r i f uga t i on  
a t  + 4°C, t h e  s u p e r n a t a n t s  (Sz) were  t e s t e d  for C'  3 ac t iv-  
i t y  o n  EAC'I , , ,  z in  t h e  p resence  of E D T A .  

F i g u r e  2 s u m m a r i z e s  t h e  resu l t s  showing  t h a t  t h e  re- 
c o v e r y  of C'3 a c t i v i t y  is p r o p o r t i o n a l  to  t h e  a m o u n t  of 
l y sozyme  added .  On  t h e  o t h e r  h a n d ,  i t  was  necessa ry  to 
a s c e r t a i n  w h e t h e r  or  n o t  o t h e r  c o m p o n e n t s  of C'  were 
b r o u g h t  in to  t h e  p rec ip i t a t e  a n d  t h e n  r e a c t i v a t e d  by  
lysozyme.  

The  Tab le  shows t h a t  t h e  s u p e r n a t a n t  o b t a i n e d  af ter  
t r e a t m e n t  of t h e  p r ec ip i t a t e  w i t h  F l e m i n g ' s  e n z y m e  is in- 
ac t ive  in p r o m o t i n g  lysis of E A  in t he  absence  as wel l  as 
in  t he  p resence  of r eagen t s  for  t he  t i t r a t i o n  of C'  z, C '  2 and  
C' ,  (R 1, R ,  a n d  Re). Lys i s  is, however ,  o b t a i n e d  w h e n  the  
s u p e r n a t a n t  ($1) is a d d e d  to E A  in  t h e  p re sence  of R~. 
T h r e e  d i f f e ren t  r e a g e n t s  for  t h e  t i t r a t i o n  of C" 3 were  used, 
r e spec t ive ly  p r e p a r e d  w i t h  p ig  s e r u m  i n a c t i v a t e d  wi th  
z y m o s a n  ( insoluble  res idue  of y e a s t  cell-wall), 'Liquoid ' ,  
a n d  fo rma ldehyde .  PONTIERI a n d  PLF, SClA r e p o r t e d  in 
a n o t h e r  p a p e r  s resu l t s  sugges t ing  t h e  use of d i f fe ren t  re- 
agen t s  for t h e  t i t r a t i o n  of C'8 a c t i v i t y  in  a s e r u m  under  
i nves t iga t ion .  M e t h o d s  for t h e  t i t r a t i o n  of  a c t i v i t y  of 
who le  C" as  well  as of i t s  c o m p o n e n t s  a re  desc r ibed  by  
PONTIERI, IMPERATO, a n d  CAVALLO 2. 

E x p e r i m e n t s  for t h e  pu r i f i ca t i on  of C'3 o b t a i n e d  wi th  
t h i s  m e t h o d  are  u n d e r  way,  as well  as  a t t e m p t s  to  ascer- 
t a i n  wh ich  are  the  c o m p o n e n t s  of t h e  C' 8 comp lex  present  
in  t he  p rec ip i t a te .  

I t  is r e l a t ive ly  easy  to depr ive  a g iven  s e r u m  of t h e  ac- 
t i v i t y  of one c o m p o n e n t  of C', l eav ing  a l m o s t  unmodi f ied  
t he  a c t i v i t y  of t h e  o thers ,  a n d  such  a specific i nac t i va t i on  
is r o u t i n e l y  used for  o b t a i n i n g  t h e  so-cal led reagents  
which ,  fol lowing BIER e t  at.5, a re  used  for  t h e  t i t r a t i o n  
of t h e  c o m p o n e n t s  of C'. On  t h e  o t h e r  h a n d ,  w h e n  a cer- 
t a i n  r e a g e n t  is exposed  to  t h e  p r o c e d u r e  used  for  the  
p r e p a r a t i o n  of a n o t h e r  r eagen t ,  a s e r u m  lack ing  in  two of 
t h e  c o m p o n e n t s  resul ts .  I t  is diff icul t ,  however ,  to  ob ta in  
i n a c t i v a t i o n  of t h r e e  c o m p o n e n t s ,  l eav ing  t he  s e r u m  with 
t h e  a c t i v i t y  of on ly  one. B y  use of t h e  p r e s e n t  m e t h o d ,  it 
is poss ible  eas i ly  to  o b t a i n  C ' ,  i so la ted  f rom the  a c t i v i t y  of 
o t h e r  c o m p o n e n t s  of C'. 

Riassunto. Gli a u t o r i  desc r ivono  u n  m e t o d o  p e r  l ' isola- 
m e n t o  del  t e rzo  c o m p o n e n t e  del  complement*:) da l  siero 
di maiale ,  b a s a t o  su l la  poss ib i l i tk  di  p rovoca re ,  pe r  ag- 
g i u n t a  di  l isozima,  passaggio  in  soluzione del  C'  3 precipi- 
t a t o  ins i eme  ad  a l t r e  p ro t e ine  in segui to  a l l ' a g g i u n t a  di 
o p p o r t u n e  q u a n t i t ~  di  <~Liquoid,> al  siero. 
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