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Electrophoret ic  S t u d y  of the  in v i tro  B ind ing  of  
3 , 4 - B e n z p y r e n e  to the  P l a s m a  Prote ins  

This experimental  work has been performed to study 
both the influence of a previous lipid-extraction of the 
plasma and the extraction by solvents after the inter- 
action of hydrocarbonplasma on the distribution of 
benzpyrene between the different plasma fractions. 

The lipid-extraction of the plasma was done according 
to WATERSI: i ml of 2-octanol were added to 10 ml of 
fresh human plasma in a glass-stoppered test-tube. After 
i h of active shaking, it was left overnight a t  4 °C. Then 
the aqueous layer was separated by centrifugation, the 
alcohol layer was discarded and the remaining traces of 
2-octanoI were removed by extraction with ether, 
removal of the ether layer, and finally evaporation of the 
residual ether at  low pressure a t  37 °C. 

For the interaction benzpyrene-plasma, 2 ml of pooled 
human plasma, or l ipid-extracted plasma were incubated 
2 h at 37 °C with the residue of a vacuum evaporation of a 
3H-labelled 3, 4-benzpyrene benzene solution, equivalent  
to 4 ~g of benzpyrene with a specific act ivi ty  of 27 mC] 
raM. After the incubation the plasma was filtered through 
paper and a sample was used for a starch gel electro- 
phoresis. For the electrophoresis 13% hydrolyzed potato 
starch in phosphate buffer pH 6.8 (27.7 ml 0.5M 
KH,PO 4 + 24.1 ml of 0.5M Na2HPO 4 brought to 1 1 
with distilled water) was used. Applying a voltage 
gradient of 7-9 V/cm, the albumin fraction migrates 
approximately 0.8-1 cm/h. Because o¢ the heat  released 
during the electrophoresis, this operation was carried out 
into the ice box in order to avoid any thermal denatura- 
tion of the proteins. 

When the electrophoresis was ended the gel was sliced 
into 3, horizontally. One of the slices was stained with 
Water soluble Nigrosine (0.1% solution in 50% acetic 

solution in dioxaue, diluted with a mixture of dioxane- 
ethyleneglycol (1:4) and the excess o1 dye was removed 
with 60% ethanol. The third slice was used for the 
radioactivi ty measurement. For this purpose it was cut 
vertically into 2.5 mm sections~ In the case when the 
proteins were not treated by solvents, the sections were 
dried under vacuum before the counting. When they were 
extracted by solvents, before the sections' cutt ing the 
whole slice was processed according to HEIDELBERGER 2: 
washed 3 times with methanol-water-acetic acid (5 : 5 : 1) 
for 1 h, twice in absolute methanol  for 10h, and 4t imes 
in benzene for 3 h. After tt~is t rea tment  the transparent  gel 
was cut  and the sections added to 10 ml of scintillation 
solution, which contained 40 mg of 2, 5-diphenyloxazole 
and I mg of 1, 4-bis-2(5-phenyloxazolyl)-benzene in toluene 
and counted in a liquid scintillation spectrometer. 

Figure t shows the radioact ivi ty distribution in whole 
plasma, with and without  solvents t rea tment  after the 
electrophoresis, as well as the nigrosine stain of the 
proteins. 

Figure 2 gives the same values for whole plasma and 
lipid-extracted plasma, being both treated by solvents 
after the electrophoresis. Also, the nigrosine and sudan 
black stains are included. 

Finally, Figure 3 shows the radioact ivi ty distribution 
in both whole plasma and lipid-extracted plasma without  
the solvents treatment.  

In all these cases a general similar pat tern of benz- 
pyrene binding has been observed: the highest amount  

i L. L. WATERS, Yale J. Biol. Med. 37, 204 (1964). 
CH. HI~IDI~LBERGI~I~ and C. W. AnELL, Cancer Res. 22, 931 (1962). 

acid) overnight and the dye which was not bound to ]/|~ 
protein was removed by washing the gel with 60% 6OO- 
ethanol. When it was necessary to spot the lipo-proteins, cpm 
another slice was stained with a saturated sudan black 
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Fig. 1. Radioactivity distribution in the starch gel elect~ophoresis 
with ( . . . .  ) and without ( ) solvents treatment. 
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Fig. 2. Influence of the lipids extraction on the radioactivity dis- 
tribution in the different plasma fractions. ---- plasma lipid-extract, 

plasma. 
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to the  fl-globulin f ract ion and also a s ignif icant  q u a n t i t y  
to  the  a lbumin.  The  solvents  t r e a t m e n t  a f te r  t he  electro- 
phoresis  e l iminates  mos t  of t he  ac t i v i t y  present  in the  
slot  (slow mov ing  l ipoproteins)  and also a pa r t  of t h a t  
corresponding to the  di f ferent  f ract ions of p lasma pro-  
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Fig. 3. Radioactivity distribution in the starch gel electrophoresis 
without solvents treatment. - ---  plasma lipid-extracted, plasma. 

teins. The  f rac t ion of the  original  a c t i v i t y  t h a t  remains  
a f te r  this t r e a t m e n t  is app rox ima te ly  1/10 for the  slot, 1]a 
for the  fl-globulin f rac t ion and also 1/a for the  a lbumin  
(Figure 1). As can be  seen in F igure  2, the  r ad ioac t iv i ty  
d is t r ibut ion  is the  same in whole p lasma and in lipid- 
ex t rac ted  p lasma af ter  the  t r e a t m e n t  wi th  solvents.  I f  
the  p lasma has been ex t r ac t ed  wi th  solvents  p rev ious ly  
to the  electrophoresis  (WATERS), i t  is a s imi lar  pa t t e rn  of 
r ad ioac t iv i t y  d is t r ibut ion ,  in bo th  cases, wi th  a new post-  
electrophoresis  t r e a t m e n t  (HEIDELBERGER) o r  not.  

These exper imenta l  va lues  demons t r a t e  t h a t  mos t  of 
the  benzpyrene  is bound  or  dissolved into  the  fl-lipo- 
pro te in  f ract ion and the  high a c t i v i t y  observed in the  
p r o x i m i t y  of the  slot  suggest  tha t ,  because of this hydro-  
carbon association,  the  l ipoprote in  mobi l i ty  changes are 
slowing down.  The  solvents  t r e a t m e n t  e l iminates  this 
ac t iv i ty ,  g iv ing a residual  benzpyrene  assumed to be 
bound  to t he  o ther  di f ferent  pro te in  fract ions 3. 

Zusammen/assung. Es  wird  gezeigt, dass die Ver te i lung  
yon Benzpyren  auf  die Pro te ine  yon oc t ano lex t r ah i e r t em 
P lasma  einen Einbl ick  in die bei der P l a smab indung  yon 
Subs tanzen  v o r k o m m e n d e n  Konkur renz reak t ionen  er- 
laubt .  

L. J.  ANGHILERI 

Deutsches Krebs/orschungszentrum, Institut [iir Nuklear- 
medizin, Heidelberg (Germany), 28th February 1967. 

8 This research work has been performed at the Institut du Radium 
(Paris) during the tenure of a Bourse Joliot-Curie. 

T r a s m i s s i o n e  de l  t u m o r e  di  Y o s h i d a  c o n  e s t r a t t i  
a c e l l u l a r i  de l  m e d e s i m o  

Sono molte ,  come ~ noto, le difficoltg re la t ive  alla 
d imost raz ione  della et iologia vi ra le  delle neoplasie.  Tal i  
difficolt£, di ordine p r eva l en t emen te  metodologico,  sono'  
sop ra t tu t to  dovu te  al ia necessit~ di o t tenere  la ripro- 
duzione della neoplasia in assenza degli e lement i  cellulari  
specifici che en t rano  nella  sua cost i tuzione.  

Con r i fer imento  al t umore  di Yoshida,  sia esso in fo rma  
ascitica, sia esso a s t ru t t u r a  solida, le cennate  difficoltg 
persis tono a tu t t ' oggi ,  malgrado  le impor t an t i  osservazioni  
in proposi to  di HAMAZAKI e coll. 1, i quali  sono r iusci t i  ad 
o t tenere  la r iproduzione delle forme solide della neoplasia  
con la somminis t raz ione  ai ra t t i  di pappe  tumoral i .  

SCHMIDT ~, in esperienze di control lo eseguite con tec- 
niche similari  a quelle degli Autor i  giapponesi,  ~ r iusci to 
ad o t tenere  gli stessi r isultat i .  Ci6 malgrado,  esaminando  
quest i  u l t imi  cr i t icamente ,  ~ pe rvenu to  alla eonclusione 
che non si pub escludere in modo certo, nella r iproduzione 
del tumore ,  l ' i n te rven to  di e lement i  cellulari  sopravvis-  
suti  alia digest ione gastro- intest inale .  

Per tan to ,  ci s iamo propos t i  di esaminare,  sulla base 
del l 'esper ienza gi~t in passato acquis i ta  da  uno di noi, la 
possibili t~ di indurre  il tumore  di Yoshida  con es t ra t t i  
t umora l i  s icuramente  acellulari,  nel t e n t a t i v o  di o t tenere  
val ida  d imost raz ione  della et iologia vi ra le  di tale forma 
neoplast ica.  

Abbiamo,  a tal  fine, ut i l izzato del t umore  di Yoshida  
in forma asci t ica  o t t enu to  da  ra t t i  adult i ,  maschi  e 
feminine,  al 6°-7 ° giorno dal l ' inoculazione.  I1 l iquido 
ascitico, in quantit~t di ml 180 circa, 6 s ta to  so t topos to  a 
cent r i fugazione  a 1000 g/lO min, onde o t tenere  le cellule 
tumoral i ,  che sono s ta te  sotkoposte ad omogeneizzazione  
in omogeneizza tore  meccanico  M S E  a 10.000 gift. L 'omo-  
genato,  di lui to con ml  100 circa di p lasma dello stesso 
tumore  ascitico, 6 s ta to  cent r i fuga to  a 13.000. g/20 rain. 
A1 te rmine  di ta le  operazione sono staff  pre levat i ,  con 
mol t a  cautela,  circa i t re  quar t i  del l iquido sov rana t an t e  
med ian te  p i p e t t a m e n t o  ed ev i t ando  ogni  scuo t imento  
delle provet te .  Tale  sov rana t an t e  6 s ta to  ancora  centr i-  
fugato  a 105.000.g/60 rain, allo scopo di ot tenere ,  in 
corr ispondenza del sedimento,  il maggiore  a r r i cch imento  
possibile del p resunto  agente  etiologico. I1 sedimento,  
equ iva len te  a circa ml  1,5 in volume,  6 s ta to  di lui to con 
circa ml 5 di sov rana t an t e  della stessa centr i fugazione,  e 
quindi  0mogeneizza to  come gi~ indicato per  le cellule. 
Gli acce r t ament i  microscopici  condot t i  su strisci del 
sedimento,  hanno  consent i to  di accer tare  l 'assenza di 
e lement i  cellulari.  
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Acad. 31,480 (1955), 
F. SCHMrDT, Krebs, Virus and Induklor (Akad. Verlag, Berlin 
1960). 


