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Isolation of a Carcino-Embryonic-Antigen (CEA) from a Liver Metastasis of Primary 
Adenocarcinoma of the Colon and Preparation of the Specific Antiserum 

This paper  describes an a t t e m p t  to improve  a me thod  of 
carcino embryonic  ant igen  (CEA) purif icat ion,  suitable 
for large quant i t ies  of material .  

Materials a,zd methods. CEA purif icat ion.  The CEA 
titre,  a t  the  var ious  steps, is de te rmined  by immuno-  
diffusion against  an an t i -CEA an t ibody  prepared in the  
Nutley,  N.J . ,  Labora tor ies  of Hof fmann-La  Roche Inc. 
and k indly  supplied by Hof fmann-La  Roche  & Co. Ltd.  of 
Basle. One kg of l iver  metas tases  of p r im a ry  adeno- 
carc inoma of the  colon is homogenized wi thou t  heat ing,  
together  wi th  four t imes  its vo imne  of distil led water ,  
for 10 min.  An equal  vo lume  of 2 N perchloric acid is 
s lowly added under  stirring, accoIding to KRUPEY'S 
technique  1, ~. The  suspension is st irred for a fur ther  30 min 
and is then  centr i fuged for 20 rain at  8000•  The 
resul t ing superna tan t  solut ion is thoroughly  dialyzed 

against  dist i l led water ,  concent ra ted  and freeze-dried;  
5 g of lyophil ized powder  are obtained.  2,5 g of lyo- 
phi l izate  are suspended in 250 ml  of 3 M KC1 in 0.05 M 
NaH2PO ~ at  p H  4.2 (the p H  is ad jus ted  wi th  1 N HaPO4), 
according to the  modif ied MELTZ~R'S technique  a and left, 
wi th  stirring, for 20 h at  + 4 ~  The suspension is 
clarified by centr i fuging at  100,000 •  for 60 min.  The 
superna tan t  is dialyzed against  water,  concent ra ted  and 
lyophil ized.  

The approx.  600 mg of lyophi l ized powder  are dissolved 
in 50 ml of 0.005 M phospha te  buffer (Na/Na2) p H  6.75 
and adsorbed onto a DEAE-ce l lu lose  column (3 • 30 cm) 
( D E 1 1 - W h a t m a n ) .  E lu t ion  is done wi th  the  aid of a 
phospha te  buffer discontinuous mola r i ty  gradient  at  p H  
6.75 (0.005; 0.025; 0.05; 0.1; 0.5 M). The component  
fract ions of the  var ious  peaks are reunited,  dia lyzed 
against  water,  concent ra ted  and lyophilized.  

The lyophi l iza te  corresponding to the  CEA peak is 
dissolved at  a concent ra t ion  of 20 mg /ml  in 0.05 M 
NaH2PO ~ + 0.9% NaCt + 0.02% N a N  a + H3PO 4 to 
adjus t  the  p H  to 4.5 and chromatographed  on a Sephadex 
G-200 column (2.5 • 100 cm). The peak  conta ining the 
ac t ive  fract ions is dia lyzed against  water  and lyophilized.  
The  final  whi te  lyophil izate,  of a somewhat  g u m m y  and 
hygroscopic consistency, is kept  at  - -20~ in the  presence 
of silica gel. 

P repara t ion  of ant iserum. The an t i -CEA and anti-  
normal  l iver  ant iserums were obta ined f rom Pearbr igh t  
Whi te  guinea pigs by immuniza t ion  wi th  the  lyophil ized 
perchloric acid ext rac ts  of l iver  metastases  and of normal  
liver, respect ively.  On the  1st day, 1 mg  of lyophi l izate  
dissolved in 0.2 ml  of saline and emulsified wi th  0.2 ml  
of complete  Freund ' s  ad juvan t  was injected s.c. The same 
process was repeated on the  14th, 28th, 42nd and 56th 
days. On the 67th day the  animals  were bled. At  the  same 
t ime  40 ml  of guinea pig serum pool were t rea ted  wi th:  
200 mg of lyophil ized perchloric ex t rac t  of normal  l iver ;  
4 ml of a normal  serum pool ; 1 ml of normal  h u m a n  l iver  
homogena te  (90 mg  of protein) ;  5 ml  of normal  h u m a n  
spleen homogena te  (82.5 mg of protein) ;  10 ml of human  
ery throcytes  (A, B, O pool) ; 5 ml of h u m a n  ery throcytes  
(A, B, O pool), 1 h after  the  first  addi t ion.  After  gentle 
stirring, the  mix tu re  was left  for 6 h at  room t empera tu r e  
and then  for 18 h at  4 ~ I t  was then  centrifuged,  first  at  
2000 •  for 10 min  and then  at  10,000 •  for 15 rain. 
Prec ip i ta t ion  of the  gamma-globul in  was done by adding 
80 % sat. a m m o n i u m  sulphate  in a 1 : 1 ra t io  wi th  the serum. 

Experimental results. Ext r ac t i on  wi th  3 21/I KC1 accord- 
ing to MELTZER'S, technique  proved  advantageous ,  
since it  removes  about  75% of iner t  substances wi th  no 
appreciable  loss of C]EA. The CEA is eluted a t  the  mola r i ty  
of 0.1 f rom DEAE-ce l lu lose ;  C]?;A is de tec table ,  in smali  
quanti t ies ,  also in the  f ract ion eluted at  0.05 molar i ty .  
E lu t ion  on Sephadex G-200 gives three  peaks:  the  CEA 
is detectable  only in the  middle  one of the  three.  The yield 
of the  out l ined pur i f ica t ion me thod  is 100-120 mg of 
CEA/kg  l iver  metastases.  The  whole pur i f ica t ion  process 
takes  about  three weeks. CEA, thus  purif ied (Figure 1), 

Fig. 1. Polyacrylamide gel electrophoresis. 
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Fig. 2. Immunoelectrophoresis. Upper cell, purified CEA; lower cell, 
perchloric acid extract of liver metastases (see text). 

compared wi th  a reference ant igen a t  the  same concentra-  
t ion (BP 102, supplied by Hof fmann-La  Roche), shows 
af ter  labell ing the  same specific ac t iv i ty  and equal  
b inding capacity.  

Immunoelec t rophores is  of purif ied CEA shows (Figure 
2): A) only one band if the  ant igen is tes ted against  the  
an t ibody  supplied by  Roche;  B) only  one band if tes ted 
against  nonadsorbed ant i - l iver  metastases  an t i serum;  
C) no bands when tes ted against  normal  guinea pig anti-  
l iver  ant iserum. 

Rdsumd. Descript ion d 'une  m6thode de puri f icat ion de 
l 'antigSne carc ino-embryonnai re  & par t i r  de m~tastases h6- 
pa t iques  d 'ad6no-carcinomes pr imaires  du c61on, m6thode 
qui  prgsente des avantages  de rendement  et  d 'appl ica t ion .  
Fa i te  par  une solut ion hyper ton ique  de chlorure de 
potassium, l ' ex t rac t ion  du produi t  pr6par6 avec l 'acide 
perchlor ique est parf icul i~rement  int6ressante. Ce proc6d6 
am61iore consid6rablement  la  purification,  sans nuire & la 
pr6cision. On d6crit  6galement  la m6thode de pr6para t ion 
de l ' ant is6rum de cobaye et la t echnique  d ' adsorp t ion  
p e r m e t t a n t  d 'en faire un p rodui t  r6agissant  de fa~on 
sp6cifique en pr6sence du CEA. 
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The  Inf luence  of Ant i fungal  Ant ib io t i c s  on S o m e  D e t e r m i n a n t s  of Viru lence  in 
Candida albicans and Cryptococcus neoJormans Cells  

I t  is general ly  accepted that ,  in a host  defence against  
infection wi th  yeast- l ike fungi, an essential  role is p layed 
by the  process of phagocytos is l ,  2. However ,  there  are 
some observat ions  which show t h a t  in some condit ions 
the  Candida albicans ceils can not  only survive  inside 
phagocytes  bu t  even they  m a y  grow outsideS, ~. I t  was 
also observed tha t  there  is a re la t ionship be tween the  
ab i l i ty  of engulfed C. albicans blastospores to undergo the  
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Fig. 1. Influence of various concentrations of amphotericin B on the 
thickness of capsule in Cr. neoformans cells. Each line represents a 
separate experiment. 

myceliaI  t ransformat ion ,  and thei r  virulence in experi-  
menta l  animals  4. S imi la r ly ,  bu t  by  another  mechanism,  
the  capsule of Cryptococcus neo/ormans m a y  inhibi t  the 
phagocytosis  and thus  diminish the  cellular defence 
against  this fungus 5, 6 

In  v iew of these findings, i t  seemed interes t ing to see 
the effect of some ant i fungaI  ant ibiot ics  on the  process of 
phagocytos is  of these fungi. 

JVIaterials and methods. The Cr. neo/ormans cells were 
incubated  for 96 h at  37 ~ in L i t t m a n ' s  l iquid med ium in 
modif ica t ion  of BULMER 6 to which amphoter ic in  B or 
polyfungin  in var ious  concentra t ions  were added. After  
washing the  suspensions of cryptococcal  cells conta in ing 
106 cells were mixed  wi th  the  same number  of mouse  
per i toneal  macrophages  in 1 ml  of cul ture  fluid (Parker  
solution + 40% of normal  mouse serum) and the  result ing 
suspensions were d is t r ibuted  in plast ic chambers  wi th  
cover  slips. Af ter  1 h incubat ion  at  37~ the  slips were 
removed  and stained by the  P A S  method.  The 
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