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The  T e r m i n a l  T r a n s f o r m a t i o n  of I m m u n e  
C o m p l e m e n t ;  C o m p a r i s o n  of H u m a n  and 

G u i n e a - P i g  C'3 

In  t he  sequence of reac t ions  be tween  sensi t ized sheep 
e ry th rocy t e s  (i.e. sheep e ry th rocy te s  t r e a t ed  wi th  hemo-  
lyt ic  an t i se rum and referred to as EA) and comple-  
m e n t  (C'), an in t e rmed ia t e  is fo rmed (E*) which  will 
undergo  lysis in the  absence of fluid phase  complemen t ;  
t he  lysis of E* is referred to as the  t e rmina l  t r ans fo rma-  
t ion  ~. HOFFMANN, in work  referred to by  MAYER -~ found 
t h a t  the  ra te  of the  t e rmina l  t r ans fo rma t ion  of E* formed 
f rom guinea-pig c o m p l e m e n t  (G.P. C') was grea te r  t h a n  
t h a t  fo rmed f rom h u m a n  complemen t  (Hu C'). The pres-  
en t  work provides  evidence t h a t  the  chief source of dif- 
ference in the  t e rmina l  t r ans fo rma t ion  ra tes  resides in the  
EAC'  1, 4, 2 + C' 33 react ion.  

Mater ials  and Methods. Sheep e ry th rocy t e s  were col- 
lec ted as descr ibed by  MAYER2. A commercia l  hemolys in  
was  used to sensit ize the  cells. Veronal  buffered saline 
(VBS) wi th  Ca++ and Mg++ was p repa red  according to 
MAYER 2 and  con ta ined  0.05% gelatin.  A 0.065 ionic 
s t r e n g t h  buffer  (0.065 buffer) conta in ing  sucrose isotonic 
wi th  red cells was p repa red  according to RAPP and  
BORSOS*. E A C ' 4  cells were made  (using guinea-pig com- 
p lement )  by  the  m e thod  of BORSOS and  COOPER 5. Par -  
t ia l ly  purif ied guinea-pig C'16 and C'27 were p repa red  
according to publ i shed  procedures .  Whole  guinea-pig 
se rum was the  source of guinea-pig C' 3. For  th is  purpose  
i t  was d i lu ted  1 : 200 or 1 : 300 wi th  V B S  free of Ca++ and 
Mg++ and  conta in ing  0 .01M E D T A ;  th is  V B S  wi th  
E D T A  is referred to as E D T A  buffer. A euglobulin frac- 
t ion  of h u m a n  serum referred to as 'M' (for midpiece) was 
the  source of h u m a n  C'3 and  was p repared  according to  
MAYER 2. A pool of 'M' was s tored as a frozen prec ip i ta te ;  
for use it was di luted 1:4 or 1 : 10 wi th  regard to the  origi- 
nal  se rum volume using E D T A  buffer.  

Results.  In  the  f i rs t  e x p e r i m e n t  EAC'  1, 4, 2 cells made  
f rom guinea-pig c o m p l e m e n t  were conver t ed  to E* using 
guinea-pig  C'3 and h u m a n  C'3, and  the  course of the  
t e rmina l  t r ans fo rma t ion  was  followed. Three  samples  of 
6 ml  each of E A C ' 4  at  a concen t ra t ion  of 1.5.  l0 s cells 
per  ml  were t r ea t ed  wi th  6 ml of par t i a l ly  purif ied C'1 
(di luted 1:8000) and incuba ted  at  30 ~ for 20 min.  6 ml  
of C'2 was then  added  to yield a rat io of abou t  50 C' 23// 
pe r  cell; the mix tu res  were incuba ted  7 min a t  30~ All 
man ipu la t ions  to th is  po in t  were carr ied ou t  in 0.065 ionic 
s t r eng th  buffer.  Then  36 ml  of the  appropr ia te  C' 3 d i lu ted  
in cold E D T A  buffer  was added  to the  samples :  1:200 

guinea-pig serum, 1:4 h u m a n  'M', and E D T A  buffer  
(control). The samples  were mixed and  held a t  15~ for 
10 rain. The tubes  were chilled br ief ly in an ice s lush then  
cent r i fuged at  0~ and drained.  The cell b u t t o n s  were 
t h e n  suspended  in 20 ml of ice-cold 0.092k1 E D T A ;  
FRANK, RAPP, and BORSOS s have  shown t h a t  th is  opera-  
t ion  s t rongly  inhib i t s  the EAC'  1, 4, 2 + C' 3 reac t ion  and 
the  t e rmina l  t r ans fo rmat ion .  To ini t ia te  the  t e rmina l  
t r ans fo rma t ion  the  cells were centr i fuged,  d ra ined  and  
resuspended  in 9.0 ml of V B S  and  held a t  15 ~ The reac- 
t ion  mix tu res  were  sampled  at  var ious t imes  by  removing  
0.5 ml of the  mix tu re  to 4.0 ml  ice-cold 0.09M" EDTA.  
The suspension was cent r i fuged and the  O.D. of t he  
s u p e r n a t a n t  read at  412 n m  on the  Beck man  D U  spect ro-  
pho tome te r .  The sample  O.D. ' s  were correc ted  for the  
controls ,  and the  %o hemolys is  calculated.  Figure 1 shows 
t h a t  E* p repared  f rom guinea-pig C' 3 comple tes  its t e rmi-  
na l  t r ans fo rma t ion  in 5 h while E* p repared  f rom h u m a n  
C'3 cont inues  to react  a t  20 and  28 h. 

In  an o t h e r  expe r imen t  E A C ' I , 4 ,  2 was p repa red  f rom 
h u m a n  c o m p l e m e n t ;  this  EAC'  1,4, 2 will be referred  to  
as E A C ' I , 4 ,  2 (Hu). The t e rmina l  t r an s fo rma t i o n  of t he  
cor responding  E * ' s  was followed. E A C ' I , 4 ,  2(Hu) was 
p repa red  in V B S  according to a modif ied m e t h o d  of 
LEON 9. 30 ml of EA at  a concen t ra t ion  of 1.5 �9 l0  s cells 
per  ml were b rough t  to 37 ~ and t r e a t ed  wi th  15 ml  of 
1 : 100 h u m a n  serum at  37 ~ for 3.0 rain. 90 ml of ice-cold 
V B S  were t h e n  added  and the  mix tu re  cent r i fuged a t  
1 ~ drained,  and  washed  wi th  45 ml  ice-cold VBS.  The 
cells were suspended  in 30 ml  ice-cold VBS and  s tored  in 
an ice slush. 

E* was p repa red  f rom EAC'  1, 4, 2 (Hu) using G.P. C'3 
and  the  t e rmina l  t r ans fo rma t ion  in i t ia ted  in the  following 
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Fig. 1. Terminal transformation of EAC'I,4,2 cells prepared from Fig. 2. Terminal transformation of EAC'1,4,2 cells prepared from 
guinea-pig complement and treated with guinea-pig and human C'3. human complement and treated with guinea-pig and human C'3. 
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way.  To 12.5 ml  of 1 :100 G.P.  s e rum d i lu ted  in E D T A  
buf fe r  a t  37 ~ were added  4.0 ml  ice-cold E A C '  1, 4, 2 (Hu).  
The  m i x t u r e  was held  a t  37 ~ for  2 min  t h e n  13.3 ml  ice- 
cold E D T A  buf fe r  added  a n d  t he  suspens ion  was cent r i -  
fuged a n d  dra ined .  The  ceils were washed  once w i t h  13.3 
ml  ice-cold E D T A  buffer .  T he  cells were suspended  in 
4.5 ml  of cold VBS,  a zero t i m e  sample  t aken ,  and  t he  
suspens ion  t r a n s f e r r e d  to t he  15~ ba th .  T h e  r eac t ion  
was s a m p l e d  as before.  E* m a d e  f rom E A C ' I , 4 ,  2 (Hu) 
a n d  H u  C '3  was p r e p a r e d  b y  add ing  4.0 ml  ice-cold 
E A C ' I , 4 , 2 ( H u )  to  13.5 ml  1 :10  'M'  a t  37~ This  mix-  
t u r e  was held  a t  37 ~ for 2 min,  t h e n  t he  E* p r e p a r a t i o n  
was comple t ed  and  t he  t e r m i n a l  t r a n s f o r m a t i o n  fol lowed 
as descr ibed  above .  I n  add i t ion ,  a con t ro l  was inc luded  
which  lacked  a C' 3 source b u t  was  o therwise  m a n i p u l a t e d  
as descr ibed.  The  d a t a  are r ep re sen t ed  in F igure  2 a n d  
show aga in  t h a t  E* p r e p a r e d  f rom G.P.  C '3  comple tes  t he  
t e r m i n a l  r eac t ion  more  r ap i d l y  t h a n  does E* m a d e  f rom 
H u  C'3. 

Discussion. F r o m  Figures  1 a n d  2 i t  seems reasonab le  
to  sugges t  t h a t  t he  lower r a t e  of t he  t e r m i n a l  r eac t ion  of 
H u  C' c o m p a r e d  to  G.P.  C'  is due  to  t h e  E A C '  1, 4, 2 + C' 3 
step.  T h a t  is, t h e  n a t u r e  of t he  E* w i t h  r ega rd  to  i ts  ly t ic  
r a t e  seems to  be d e t e r m i n e d  b y  t he  r e a c t a n t s  which  con-  
v e r t  E A C ' 1 , 4 , 2  to  E*. W h e n  E A C ' 1 , 4 , 2  cells are pre-  
pa red  us ing  H u  C', t h e  t e r m i n a l  r eac t ion  will a ssume t he  
h ighe r  r a t e  if G.P.  s e rum furn ishes  t he  C'3.  Whi l e  
E A C ' 1 , 4 , 2  m a d e  f rom G.P.  C'  will p roduce  a slow- 
r eac t ing  E* if H u  se rum is the  source of C' 3. The  reac t ion  
E A C ' 1 , 4 , 2  + C '3  + E* ha s  been  shown  to  proceed  b y  
more  t h a n  one  s tep  in b o t h  G.P.  1~ and  H u  C ' u  due  to  

t he  ex is tence  of severa l  C '3  s u b c o m p o n e n t s .  F u r t h e r  
s t u d y  of t he  difference of t he  H u  a n d  G.P.  t e r m i n a l  reac-  
t ion  r a t e s  will r equ i re  the  use of C '3  s u b c o m p o n e n t s  to  
def ine precise ly  t h e  i n t e r m e d i a t e  a t  w h i c h  the  dif ference 
emerges  13. 

Zusammen/assung. Mit  M e e r s c h w e i n c h e n - K o m p l e m e n t  
sensibi l i s ier te  S c h a f e r y t h r o c y t e n  ( E A C ' I , 4 , 2 )  w u r d e n  
e inerse i ts  m i t  Meerschweinchen- ,  andere r se i t s  m i t  mensch -  
l i chem C '3  in I n t e r m e d i / i r f o r m  (E*) gebrach t .  Sic wur-  
den  im e r s t en  Fa l l  r a sche r  lysiert ,  als im  zwei ten  Fall .  
Es  wi rd  v e r m u t e t ,  dass  h a u p t s ~ c h l i c h  die E A C ' I , 4 , 2  
+ C ' 3 - R e a k t i o n  ftir die un te r sch ied l i che  W i r k u n g  v o n  
Meerschweinchen-  u n d  m e n s c h l i c h e m  K o m p l e m e n t  in  der  
T e r m i n a l p h a s e  de r  H~imolyse v e r a n t w o r t l i c h  ist. 
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Phospholipid Catabolism in Some Organs of 
Rabbit During Aseptic Autolysis 

Almos t  n o t h i n g  is k n o w n  a t  p re sen t  a b o u t  phospho l ip id  
ca tabo l i sm.  In  some tissues,  phospho l ipase  ac t iv i t i es  were 
shown  in v i t ro  l-~: phospho l ipase  A ac t iv i ty ,  wh ich  was 
found  in d i f fe ren t  t issues,  was m a d e  ev i den t  on ly  aga ins t  
r a t  l iver  endogenous  phospho l ip ids  7,s. B u t  the  d a t a  
ava i l ab le  do n o t  fu rn i sh  conclus ive  i n f o r m a t i on  a b o u t  t he  
p a t h w a y s  t h a t  ope ra te  in  v ivo ;  t h e y  deal  w i t h  a l a t e n t  
ac t iv i ty ,  wh ich  is in  ba l ance  a n d  is p r o b a b l y  m a s k e d  in 
t issues,  in  vivo,  b y  o t h e r  e n z y m a t i c  act ivi t ies .  

Using,  as m e t h o d  of research,  asept ic  autolysis ,  we 
t r i ed  to show changes  in phospho l ip id  c o n t e n t  of d i f fe ren t  
organs,  due  to hydro lys i s  b y  phospho l ipase  ac t iv i ty .  
D u r i n g  asept ic  au to lys i s  9, m a n y  e n z y m e  act ivi t ies ,  
ca theps ins ,  a n d  o t h e r  acid hydro lases  become  free - ac- 
t iv i t i e s  which  are no t  seen in i n t a c t  cells. Therefore  we 
t h o u g h t  t h a t  possible  phospho l ipase  a c t i v i t y  m i g h t  be- 
come man i f e s t  u n d e r  these  condi t ions .  

Material and methods. Por t i ons  of r a b b i t  hea r t ,  k i d n e y  
a n d  liver,  r e m o v e d  f rom an i m a l s  i m m e d i a t e l y  a f t e r  be- 
h e a d i n g  and  b leed ing  in ster i le  condi t ions ,  were k e p t  in 
asept ic  au to lys i s  a t  p H  4.5, accord ing  to t he  m e t h o d  used 
b y  DIANZANI 9. Af te r  6 days  of i n c u b a t i o n  a t  37~ the  
t i ssues  were r emoved ,  weighed,  a n d  e x t r a c t e d  for l ipid 
analysis .  I n  o rder  to  exclude  t he  poss ib i l i ty  t h a t  phospho-  
l ipids in  the  same e x p e r i m e n t a l  cond i t ions  were h y d r o -  
lysed, a l iquo ts  of phospho l ip ids  e x t r a c t e d  f rom n o r m a l  
t i ssues  a n d  s t a n d a r d  phos pho l i p i d  were i n c u b a t e d  in the  
same cond i t ions  of t i ssues  in  au to lys i s  w i t h  a n d  w i t h o u t  

phospho l ipase  A (as source of phospho l ipase  A snake  
v e n o m  Na/a naja was used, suppl ied  b y  Miami  Serpen-  
t a r ium,  Flor ida) ,  in f inal  so lu t ion  of 2.5 m g %  in the  same 
buf fe r  a ce t a t e  p H  4.5; t he  m e d i u m  in wh ich  the  phospho-  
l ipid was i n c u b a t e d  con t a ined  also bov ine  se rum a l b u m i n  
(suppl ied b y  the  I n s t i t u t o  Sieroterapico  Toscano Sclavo) 
in  f inal  c o n c e n t r a t i o n  of 0 .065%. The  samples  i n c u b a t e d  
w i t h  snake  v e n o m  were used as s t a n d a r d  for lysoleci thin,  
p rev ious  to  e x t r a c t i o n  w i t h  c h l o r o f o r m - m e t h a n o l  (2:1). 

L ip id  e x t r a c t i o n  was car r ied  ou t  e i t he r  on  some po r t i on  
of d i f fe ren t  o rgans  no t  in au to lys is  used as control ,  or on 
t i ssue  in  autolysis .  Tissue was e x t r a c t e d  3 t imes  w i t h  20 
vo lumes  of c h l o r o f o r m - m e t h a n o l  2 :1  (v/v) and  t he  com- 
b ined  e x t r a c t s  w a s h e d  accord ing  to FOLCH 1~ Phospho-  
l ipids were sepa ra t ed  b y  silicic acid i m p r e g n a t e d  p a p e r  
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