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Zusammen/assung.  Die A n z a h l  de r  Te i lungsprozesse  
transduzierter Zelien i m  Verg te ich  zu n i c h t t r a n s d u z i e r t e n  
Zellen n i m m t  w/~hrend d e r  e r s t e n  ffinf bis  sechs  Zell- 
t e i lungen  in d e r  K u l t u r  u m  zwei bis  v ie r  Te i l ungen  ab.  
Dieser  U n t e r s c h i e d  wi rd  o f fens ich t l i ch  d u r c h  da s  regel-  
m~ssige A b s t o s s e n  v o n  Zel len v o m  gle ichen T y p  wie b e i m  
A k z e p t o r s t a m m  v o n  po ten t i e l l  t r a n s d u z i e r t e n  Zellen be-  

wi rk t .  Die  g r u n d l e g e n d e n  M e c h a n i s m e n  des  T r a n s d u k -  
t ionsprozesses  werden  d i sku t i e r t .  
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On the Fate of Rabbit Antibody/Antigen Com-  
plexes in the Presence of Normal  Leucocytes 

i n  v i t r o  ~ 

Severa l  i n v e s t i g a t o r s  h a v e  s h o w n  b y  e x p e r i m e n t s  in 
vivo t h a t  a n t i g e n  is e l i m i n a t e d  more  r a p i d l y  in i m m u n e  
t h a n  in n o r m a l  a n i m a l s  (for re ferences  see~), a fac t  pre-  
s u m a b l y  d e p e n d e n t  u p o n  t h e  f o r m a t i o n  of va r ious ly  com-  
posed a n t i b o d y / a n t i g e n  complexes .  I t  h a s  also been  s h o w n  
t h a t  pas s ive ly  t r a n s f e r r e d  a n t i b o d y  is d e g r a d e d  fas t e r  
when  t h e  i n j ec t i on  of a n t i b o d y  is p receeded  b y  a n  in jec-  
t ion  of a n t i g e n  s. B o t h  HUMPHREY 4 a n d  WEIGLE 5 h a v e  
also r e c e n t l y  r e p o r t e d  t h a t  w h e n  b o t h  c o m p o n e n t s  of 
a n t i b o d y / a n t i g e n  complexes  are  i n j ec t ed  i n t r a v e n o u s l y  to  
n o r m a l  r a b b i t s ,  t h e y  are  r ap i d l y  e l imina ted ,  

I t  h a s  b e e n  d e m o n s t r a t e d  in ear l ier  c o m m u n i c a t i o n s  
t h a t  r a b b i t  a n t i b o d y / a n t i g e n  complexes  are  t a k e n  u p  a n d  
b r o k e n  d o w n  b y  n o r m a l  gu inea  pig leucocytes  in vitro ~,6 
and  t h a t  sp leen  cells f r om i m m u n e  a n i m a l s  a d s o r b  con-  
s ide rab ly  more  an t i gen  t h a n  cells f rom n o r m a l  a n i m a l s  7 
This  l a t t e r  fac t  is p r e s u m a b l y  m a i n l y  due  to a n t i b o d y  
fixed on  cell surfaces .  

The  p r e s e n t  n o t e  r epo r t s  o n  t he  in vitro fa te  of t r ace -  
label led r a b b i t  a n t i b o d y / a n t i g e n  complexes  in  t he  p resence  
of l eucocytes  f rom p e r i t o n e a l  e x u d a t e s  of n o r m a l  g u i n e a  
pigs a n d  r abb i t s .  The  pu r pos e  of t h e  i n v e s t i g a t i o n  was  to 
e s t ab l i sh  (1) w h e t h e r  b o t h  a n t i g e n  a n d  a n t i b o d y  are  t a k e n  
up  a n d  b r o k e n  down,  a n d  (2) w h e t h e r  t he  fa te  of  a n t i b o d y  
in homologous  ceils was  d i f f e ren t  to  t h e  fa te  in  he t e ro -  
logous cells. H u m a n  s e r u m  a l b u m i n  (HSA)  was used  as  

Catabolism of antibody/antigen complexes by leucocytes in vitro 

Type of ceils Type of antigen/antibody Breakdown of 
complex antigen or of 

antibody(%) ~ 

Rabbit leucocytes 

Supernatant control 
after cell removal 

Guinea pig leucocytes 

Supernatant control 
after cell removal 

Gey's 10 % serum 
control 

Rabbit antibody/I131-HSA 
Rabbit C14-antibody/HSA 

Rabbit antibody/P31-H SA 
Rabbit CX4-antibody/HSA 

Rabbit antibody/P31-HSA 
Rabbit C14-antibody/HSA 

Rabbit antibody/I131-HSA 
Rabbit Cl*-antibody/HSA 

13 
9 

0 
0 

6 
5 

0 
0 

0 

a These values were obtained by calculation from the radioactivity 
of the supernatants after precipitation by TCA. 

an t igen .  Two types  of inso luble  complexes  were p r e p a r e d  : 
(a) A complex  compr i s ing  b o t h  ca r r i e r  a n d  t race - labe l l ed  
I131-HSA a n d  un labe l led  r a b b i t  a n t i b o d y .  (b) A c o m p l e x  
compr i s ing  un labe l led  H S A  a n d  i n t e r n a l l y  label led  r a b b i t  
C14-antibody.  The  C14-antibody was  o b t a i n e d  b y  i ncuba -  
t i ng  spleen f r a g m e n t s  f rom h y p e r i m m u n e  r a b b i t s  (boos ted  
4 d a y s  p rev ious ly  w i th  t he  an t igen ,  HSA)  w i t h  C14-amino 
acids  in Gey ' s  b a l a n c e d  sa l t  so lu t ion  in vitroLS. R a b b i t  
C14-ant ibody was i so la ted  b y  p r e c i p i t a t i o n  w i t h  un labe l l ed  
H S A  in t he  p resence  of ca r r i e r  a n t i b o d y .  B o t h  t ypes  of 
inso luble  complexes  c o n t a i n e d  s imi la r  a m o u n t s  of an t i -  
b o d y  a n d  a n t i g e n  in t he  region of s l igh t  a n t i g e n  excess.  

E x u d a t e  cells were t a k e n  3 days  a f t e r  i n t r a p e r i t o n e a l  
i n j e c t i o n  of g lycogen in saline.  For  the  s t u d y  of u p t a k e  
a n d  b r e a k d o w n  iden t i ca l  a m o u n t s  of t h e  labe l led  an t i -  
b o d y / a n t i g e n  complexes  (100 [zg pro te in)  were i n c u b a t e d  
w i t h  0.5 ml of a 10% suspens ion  of e i t he r  gu inea  pig  or  
r a b b i t  cells in  Gey ' s  so lu t ion  c o n t a i n i n g  10% h o m o l o g o u s  
s e r u m  (Medium) for  2 h a t  37°C. Cont ro l s  c o n t a i n e d  Me- 
d i u m  w i t h o u t  ceils. To exc lude  t he  poss ib i l i ty  t h a t  t he  
d e g r a d a t i o n  of t h e  complexes  occur red  ex t r ace l lu l a r ly ,  
con t ro l s  were se t  up  w i t h  s u p e r n a t a n t s  f rom cell suspen-  
s ions  preincubated for 2 h a t  37°C. The  cells were cen t r i -  
fuged d o w n  a n d  t he  s u p e r n a t a n t s  i n c u b a t e d  w i t h  t he  
a n t i b o d y / a n t i g e n  complexes .  

To t e r m i n a t e  t he  e x p e r i m e n t s ,  t he  m i x t u r e s  were c e n t r i -  
fuged  a n d  0.2 ml  of a 25% t r i ch lo raee t i c  ac id  so lu t ion  was  
a d d e d  to  the  c lear  s u p e r n a t a n t s .  Af te r  i5  m i n  t he  mix -  
t u r e s  were cen t r i fuged  a n d  t he  r a d i o a c t i v i t y  of t he  super -  
n a t a n t s  d e t e r m i n e d .  T h e  resu l t s  of a t yp i ca l  e x p e r i m e n t  
a re  s h o w n  in  t he  Table .  

T h e  con t ro l s  show t h a t  i n c u b a t i o n  of  dells for  2 h d id  
n o t  re lease suf f ic ien t  p r o t e o l y t i c  e n z y m e  to  d e g r a d e  t h e  
a n t i b o d y / a n t i g e n  complexes  ex t r ace l lu l a r ly .  T h e  b r e a k -  
down  wh ich  occur red  in t he  p resence  of t he  cells is t he re -  
fore a s s u m e d  to  t ake  p lace  i n t r ace l l u l a r l y  fo l lowing p h a g o -  
cy tos i s  of t h e  complex .  
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I t  is apparent  tha t  antibody as well as antigen is broken 
down by the cells. This enzymatic degradation of rabbit  
an t i body  occurs both in rabbit  and guinea pig cells. 

Zusammen/assung. Exsudatzellen von normalen Meer- 
schweinchen und Kaninchen phagocytieren und spalten 
in vitro unl6sliehe, radioaktiv markierte Antik6rper/Anti- 
gen-Komplexe. Die Kaninchenantik6rper werden sowohl 

durch Kaninchen- wie auch Meerschweinchenzellen enzy- 
matisch abgehaut. 
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E v i d e n c e  that  N o  S ign i f i cant  Q u a n t i t i e s  of p -  
A m i n o - H y p p u r i c  Ac id  are  T r a n s p o r t e d  by  the  

Rena l  L y m p h a t i c s  

One of the basic assumptions in the measurement of 
renal plasma flow by the p-amino-hyppuric acid (PAH) 
clearance is that  all PAH removed from the blood during 
its transit  through the kidney is excreted in the urine. The A 
equation for the calculation of renal plasma flow (RPF) 
would however be incorrect if substancial amounts of 
PAH .were removed by the renal lymphatics. The proper 
equation would then be 0.70 

1.53 
RPF : U V -  LF 2.09 

A - R 2.29 
2.09 

where U, L, R and A are concentrations in the urine, renal 
lymph, renal venous and arterial plasma ; V urine volume 
and F lymph flow. Assuming that  L is low compared to U 
(approximately equal to R) and F small compared to 
RPF,  LF  can be ncglected. 

B~LINT et al. 1 have, however, demonstrated tha t  values 
for renal blood flow as calculated from the PAH clearance 
and extraction ratio are often markedIy lower than those 
established by measuring renal venous outflow. Very 
large differences were observed especially at  low urine 
flows as produced by haemorrhagic hypotension. 

The discrepancies may be due to tubular  conjugation, 
or accumulation of P A H  in the renal parenchyme. The 
possibility of lymphatic loss of PAH must however be 
raised. 

If a significant amount  of P A H  is transported by the 
renal lymphatics, i t  must consequently raise the concen- 
t rat ion of the substance in the thoracic duct lymph well 
above plasma levels. VCe therefore measured in dogs, 
during an intravenous infusion, the respective concen- 
trations of PAH in blood plasma and thoracic duct lymph. 
The renal clearence of tile p-amino-hyppuric acid was 
determined at the same time. 

Even Mter intralymphatic  infusions in dogs with tho- 
racic duct fistula, a certain amount of PAH appears in the 
urine 2. I t  can be assumed tha t  some of the infused P A I l  
on its way from the renal lymphatics to the thoracic duct 
diffuses through the wall of lymphat ic  vessels and is sub- 
sequently absorbed by the capillaries. 

I t  therefore seemed necessary to measure, in some expe- 
riments, the concentration of PAH in renal lymph simul- 
taneously with plasma and thoracic duct lymph concen- 
trations. 

Our experiments confirmed that  the concentration of 
PAH in thoracic duct lymph never exceeds, by a signifi- 
cant difference, the concentration in blood plasma. The 
' lymphatic  clearence' as calculated by the equation 

L • Ft 
CLAH A 

of PAH is negligible as compared with the renal clearence 
(Table). Haemorrhagic hypotension and consequent low 
urine flow does not increase the lymphatic clearence, The 
concentration of PAH in renal lymph is not higher than 
in thoracic duct lymph or blood plasma and it does not 

l 

L U CPAH C~A H _  
T h o r a c i c  R e n a l  
d u c t  

0.84 140 0.36 
1.83 218 36 0.56 
3.60 231 38 1.16 
3.83 278 32 1.67 H y p o t e n s i o n  

280 4 H y p o t e n s i o n  

0.84 0.67 218 70 0.12 
0.80 0.86 218 98 0.14 
0.85 0.70 272 22 0.13 H y p o t e n s i o n  
0.85 0.81 696 19 0.40 H y p o t e n s i o n  

0.89 0.72 231 182 0.45 
0.85 0.90 198 233 0.48 
0.85 0.73 134 262 0.43 
0.77 0.98 220 63 1.59 
0.75 0.93 283 208 1.30 

0.50 0.43 278 155 0.11 
0 .54 0 .44 220 138 0.19 
0.65 0.44 174 109 0.16 
0.70 0.5I  382 20 0.31 
0.30 0.77 405 11 1.03 

0.62 0.67 280 171 1.50 
0.84 0,67 535 125 0.85 
1.24 1.13 590 170 2.22 
1.43 1.22 633 133 0.13 
1.22 1.I7 655 36 0.1() 

0.75 1.10 0.90 1.36 
2.15 1.56 0.73 

H y p o t e n s i o n  

Hypotension 
H y p o t e n s i o n  

H y p o t e n s i o n  

0.61 0.75 0.38 
0.52 0.58 0.77 0.12 
0.46 0.49 0.50 0 .10 
0.45 0.44 0.39 0.29 H y p o t e n s i o n  
0.45 0.46 0.47 0.29 H y p o t e n s i o n  

1.04 1.07 1.0I 0.58 
1.25 1.07 0.87 0.45 
1.25 1.16 0.82 0.51 
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