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F u r t h e r m o r e ,  in order  to ascer ta in  this  assumpt ion ,  the 
in t e rmed ia te ,  the  h e a t - t r e a t e d  in t e rmed ia t e  and b nucleic 
acid were dissolved respec t ive ly  in 1% NaCI and the 
solut ions ob ta ined  were analysed  at  59,780 r .p .m.  
(259,700 × g} in a Hi tach i  model  UCA-I  t ype  ul t racentr i -  
fuge. The s ed imen ta t i on  cons t an t s  ob ta ined  from the  
in te rmed ia te ,  the  h e a t - t r e a t e d  in t e rmed ia te  and b nucleic 
acid were 6.2 74 10 ~a, 4.2 x 10 -]3 and  3,9 x lt) 13 respec- 
t ively. T h a t  is, by h e a t - t r e a t m e n t  the  sed imenta t ion  
cons tan t ,  6.2 × 10 1~ of the  i n t e rmed ia t e  was al tered 
in to  a value similar to  t h a t  of b nucleic acid. 

The resul ts  ob ta ined  above canno t  be in te rp re ted  un- 
less it  is a ssumed t h a t  the i n t e rmed ia t e  is a small  DNA 
cons t ruc ted  double-hel ical ly  f rom two b nucleic acids. 
Accordingly,  in the  degrada t ion  of a large double  helical 

1)NA by 1)Nase I, the  I)NA seems to be conver t ed  
th rough  c in Figure 1 into b nucleic acid. 

Zusarntnen/assztng. Es wird beobach te t ,  dass  w~thrend 
der  l ) epo lymer i sa t ion  yon DNA mit  l )N-ase I zur klein- 
molekularen  I)NA (b-Nukleins/~ure), ein bemerkens -  
wertes  Z w i s c h e n p r o d u k t  mi t  phys ico-chemischen  Eigen-  
schaf ten  tier b-Nukleinsfi t tre mi t  doppe l t c r  Helix auf t r i t t .  
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Observat ions  on the S p e c i e s - N o n s p e c i f i c i t y  of the 
H u m a n  Renal  and Placental  B a s e m e n t  M e m b r a n e  

Ant igens  

Ant isera  p roduced  in the  r abb i t  by  he t e ro immuniza -  
t ion wi th  ra t  or h u m a n  k idney  and  p lacen ta  p repara t ions  
are capable  when  labeled wi th  Iluorescein i so th iocyana te  
of specifically ' s ta in ing '  epi thel ia l  and  mesenchvma l  base- 
m e n t  m e m b r a n e s  as well as o the r  m e m b r a n o u s  and  fibril- 
lar s t ruc tu res  of ra t  anti h u m a n  tissues, respec t ive ly  ~ ~. 
I t  is thus  a p p a r e n t  t h a t  these  ' m e m b r a n e  ant igens ' ,  of 
which  p robab ly  six are p resen t  in the  h u m a n  k idney  and 
p lacen ta  4, are no t  specific to any  one organ bu t  r a the r  are 
widespread  in the  body.  In  order  to de t e rmine  whe the r  
these  ant igens  are also heterogenic 5, t h a t  is, 'widely  dis t r ih-  
u ted  in na ture  w i thou t  regard  to  degree of re la t ionship ' ,  
the  f luorescent  an t i body  t echn ique  of CooNs and KAP- 
LAN6 was utilized. 

The p repa ra t ion  of a n t i - h u m a n  k idney  and a n t i - h u m a n  
p lacen ta  sera, the i r  immunologica l  e x a m i n a t i o n  and tag-  
ging wi th  fluorescein i so th iocyana te  as well as the  s ta in ing  
and  control  scheme are descr ibed  in detai l  e lsewhere a,~. 
The labeled ant i sera  were twice absorbed  wi th  one t en th  
by  vo lume of acetone e x t r a c t e d  mouse  liver powder  and  

lyophil ized h u m a n  blood plasma.  K i d n ey  spec imens  of 
rabbi t s ,  guinea pigs, rats,  and mice were quick frozen 
wi th in  minu te s  af ter  sacrifice, sect ioned in a c ry o s t a t  a t  
4 pt and  incuba ted  wi th  one of the fluorescein labeled 
ant isera .  The incuba t ion  procedures  used and the  resul ts  
ob ta ined  are summar ized  in the  accompany ing  Table and 
co mp ared  wi th  the  resul ts  achieved by  the  same tech-  
niques on h u m a n  tissue. 

F luorescence  microscopical  examina t i on  of k idney sec- 
t ions  of the  guinea-pig and mouse  incuba ted  wi th  fhmres- 
cein labeled a n t i - h u m a n  k idney  or p lacen ta  se rum re- 
vealed specific, br ight  greenish  yellow fluorescence local- 
ized wi th in  the  b a s e m e n t  m e m b r a n e s  of the  g lomerular  
capil laries,  B o w m a n ' s  capsules  and  tubules  (Figure 1). In 
the  contro l  sect ions  the  glomcruli  were barely  discernible,  
whereas  the  tubules  s tood out  due to the i r  s t ronger  non- 
specific cy top lasmic  f luorescence (Figure 2). I t  was 
not iced  t h a t  a s l ight  q u a n t i t a t i v e  difference exis ted in the  

Fig. 1. Section of guinea-pig kidney incubated with fluoresceiu 
labeled anti-human kidney serum showing specific fluorescence 
within the basement Tnembranes of the glomcrular capillaries, 

Bowlllall 'S capsules and t l lbules.  )<~ ,~)o11. 

Fig. '2. Control section of guinea-pig kidney incubated with fluores- 
cein labeled anti-human kidney antiserum absorbed with kidney. "['he 
two glomeruli are barely discernible and sharply contrast with the 
tubules, which stand out due to their pronounced nonspeeifie cyto- 

plasmic fluorescence. "- 125. 
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Results of staining and control procedures 

Procedure Human  Rabbit  Guinea-pig Rat  Mouse 
kidney kidney kidney kidney kidney 

Fluorescent anti-kidney serum ~ + -- + 
Fluorescent anti-placenta serum + + -- + 
Fluorescent anti-kidney serum a absorbed with kidney -- -- -- 
Fluorescent anti-kidney serum a absorbed with placenta -- -- -- 
Fluorescent anti-placenta serum a absorbed with placenta -- -- -- 
Fluorescent anti-placenta serum a absorbed with kidney -- -- -- 
Fluorescent anti-fibrinogen serum -- -- -- 
Fluorescent anti-~-globulin serum -- -- -- 
Fluorescent  no rma l  r abb i t  s e r u m  - -  - -  - -  

Untagged anti-kidney sermn b and fluorescent anti-kidney serum -- -- -- 
Untagged anti-kidney serum b and fluorescent anti-placenta sermn -- -- -- 
Untagged anti-placenta serum b and fluorescent anti-placenta serum -- -- -- 
Untagged anti-placenta serum b and fluorescent anti-kidney serum -- -- -- 
Untagged anti-fibrinogen serum b and fluorescent anti-kidney serum + + -- + 
Untagged anti-7-globulin serum b and fluorescent anti-placenta serum + + -- + 

-7 
+ 

+ 
+ 

a In the absorption tests the tagged antiserunl was absorbed with organ homogenate prior to its application. 
b In the inhibition tests  the sections were first incubated with untagged antiserum, washed in buffered saline and then incubated with 

fluorescent antiserum. 

i n t e n s i t y  o f  t h e  spec i f i c  f l u o r e s c e n c e  in  so  f a r  as  i t  w a s  
m o r e  p r o n o u n c e d  i n  t h e  h u m a n  k i d n e y  t h a n  i n  e i t h e r  t h e  
g u i n e a - p i g  o r  m o u s e  k i d n e y .  T h e  n e g a t i v e  r e s u l t s  o f  t h e  
c o n t r o l  t e s t s  (vide T a b l e )  i n d i c a t e d  t h a t  t h e  spec i f i c  
f l u o r e s c e n c e  o f  t h e  b a s e m e n t  m e m b r a n e s  o f  t h e  g u i n e a - p i g  
a n d  m o u s e  k i d n e y s  w a s  d u e  t o  a n  i m m u n o l o g i c a l  r e a c t i o n .  
I n  o r d e r  to  f u r t h e r  d e m o n s t r a t e  t h e  s p e c i f i c i t y  o f  t h i s  
r e a c t i o n ,  t h e  a n t i s e r a  w e r e  a b s o r b e d  p r i o r  t o  i n c u b a t i o n  
w i t h  e i t h e r  h o m o g e n i z e d  m o u s e  k i d n e y  s e d i m e n t  (i.e. 
o r g a n - h o m o l o g o u s  b u t  s p e c i e s - h e t e r o l o g o u s  m a t e r i a l )  o r  
l y o p h i l i z e d  r a t  l i v e r  p o w d e r  (i.e. o r g a n -  a n d  s p e c i e s -  
h e t e r o l o g o u s  m a t e r i a l ) .  W h e r e a s  a b s o r p t i o n  w i t h  r a t  
l i ve r  w a s  w i t h o u t  e f f e c t  u p o n  t h e  r e s u l t a n t  f i n d i n g s ,  a b -  
s o r p t i o n  w i t h  m o u s e  k i d n e y  b r o u g h t  a b o u t  c o m p l e t e  
d i s a p p e a r a n c e  o f  a l l  spec i f i c  f l u o r e s c e n c e .  N o  spec i f i c  
f l u o r e s c e n c e  w a s  o b s e r v e d  in  k i d n e y  s e c t i o n s  o f  t h e  r a b b i t  
a n d  r a t .  

A n t i g e n s  of  a n i m a l  m a t e r i a l  h a v e  b e e n  c h a r a c t e r i z e d  b y  
t h e i r  o r g a n ,  i n d i v i d u a l  a n d  s p e c i e s  s p e c i f i c i t i e s L  H o w -  
ever ,  t h e  o c c u r r e n c e  o f  c r o s s - r e a c t i o n s  w i t h  a n t i g e n s  f r o m  
a n u m b e r  o f  u n r e l a t e d  s p e c i e s  is  we l l  e s t a b l i s h e d  ~. BAXTER 
a n d  GOODMAN s b r o u g h t  f o r t h  e v i d e n c e  for  a c r o s s - r e a c t i o n  
b e t w e e n  r a t  a n d  m o u s e  n e p h r o t o x i c  s e r u m  a n t i g e n s  r e s id -  
i n g  w i t h i n  t h e  r e n a l  b a s e m e n t  m e m b r a n e s .  F u r t h e r  i n d i -  
c a t i o n  of  t h e  s p e c i e s - n o n s p e c i f i c i t y  o f  t h e  r e n a l  b a s e m e n t  
m e m b r a n e  a n t i g e n s  is f u r n i s h e d  b y  STEBLAY a n d  LEPPER 9 
w h o  p r o d u c e d  n e p h r i t i s  i n  t h e  d o g  b y  t h e  i n j e c t i o n  o f  
a n t i - h u m a n  g l o m e r u l a r  b a s e m e n t  m e m b r a n e  s e r u m .  
PIERCE e t  al .  x0 i n  t h e i r  p a p e r  o n  t h e  h i s t o g e n e s i s  o f  b a s e -  
m e n t  m e m b r a n e s  a l so  r e p o r t e d  o n  s p e c i e s  c r o s s - r e a c t i o n s  
of  t h e  m o u s e  b a s e m e n t  m e m b r a n e  a n t i g e n s .  O f  i n t e r e s t  
in  t h i s  c o n n e c t i o n  a r e  t h e  f i n d i n g s  o f  HENLE a n d  CHAM- 
BERS 11 w h o  d e s c r i b e d  in  t h e  ' h e a v y  p a r t i c l e '  m a t e r i a l  of  
h o m o l o g o u s  o r g a n s  of  m a n y  d i f f e r e n t  s p e c i e s  a n t i g e n s  
w h i c h  c r o s s - r e a c t e d  w i t h  s e v e r a l  a n t i - o r g a n  s e r a .  O u r  
o b s e r v a t i o n s  p o i n t  o u t  t h a t  o n e  o r  m o r e  o f  t h e  h u m a n  
r e n a l  a n d  p l a c e n t a l  ' m e m b r a n e  a n t i g e n s '  is  heterogenic in  
so  f a r  a s  i n  a t  l e a s t  t w o  o t h e r  s p e c i e s  t h e  r e n a l  b a s e m e n t  
m e m b r a n e s  a r e  s p e c i f i c a l l y  s t a i n a b l e  w i t h  f l u o r e s c e n t  
a n t i - h u m a n  k i d n e y  a n d  p l a c e n t a  s e r u m .  A p a r t  f r o m  o t h e r  
c o n s i d e r a t i o n s ,  t h e  l o c a l i z a t i o n  o f  t h e  spec i f i c  f l u o r e s c e n c e  
i n  t h e  b a s e m e n t  m e m b r a n e s  e x c l u d e s  t h e  F o r s s m a n  a n t i -  
g e n  as  b e i n g  r e s p o n s i b l e  for  t h i s  p h e n o m e n o n  x2. O u r  fa i l -  
u r e  to  f i n d  spec i f i c  f l u o r e s c e n c e  i n  t h e  r a b b i t  a n d  r a t  
k i d n e y s  d o e s  n o t  r u l e  o u t  t h e  p r e s e n c e  o f  s i m i l a r  a n t i g e n s  

in  t h e s e  spec i e s ,  p a r t i c u l a r l y  i n  v i e w  of  t h e  f i n d i n g s  of  
BAXTER a n d  GOODMAN s a n d  HUNTER e t  al.  xs; i t  is q u i t e  
p o s s i b l e  t h a t  w i t h  t h e  f l u o r e s c e n c e  m i c r o s c o p e  a p o s i t i v e  
r e a c t i o n  w o u l d  be  so  w e a k  as  to  be  b e l o w  t h e  t h r e s h o l d  o f  
d i s c e r n i b i l i t y .  T h e  l e s se r  i n t e n s i t y  of  spec i f i c  f l u o r e s c e n c e  
i n  t h e  m o u s e  a n d  g u i n e a - p i g  k i d n e y s  a s  c o m p a r e d  t o  t h e  
h u m a n  k i d n e y  m a y  d e n o t e  t h e  e x i s t e n c e  o f  c e r t a i n  d i s -  
s i m i l a r i t i e s  in  t h e  c h e m i c a l  s t r u c t u r e  o f  t h e  h o m o l o g o u s  
a n d  h e t e r o l o g o u s  a n t i g e n s .  T h i s  a s s u m p t i o n  is  s t r e n g -  
t h e n e d  b y  t h e  o b s e r v a t i o n s  o f  HUNTER e t  al. xa u s i n g  
O u c h t e r l o n y ' s  a g a r  ge l  d i f f u s i o n  t e c h n i q u e .  T h e s e  i n v e s t i -  
g a t o r s  f o u n d  t h a t  s e r a  o f  r a t s  i s o i m m u n i z e d  w i t h  r a t  
k i d n e y  a n t i g e n  o c c a s i o n a l l y  p r o d u c e  a p r e c i p i t a t i o n  b a n d  
w i t h  r a t ,  r a b b i t ,  a n d  g u i n e a - p i g  k i d n e y  a n t i g e n s  b u t  
w i t h o u t  g i v i n g  a r e a c t i o n  of  i d e n t i t y ;  t h i s  i n d i c a t e s  t h e  
e x i s t e n c e  o f  c o m m o n  as  wel l  a s  d i s t i n c t i v e  a n t i g e n i c  
d e t e r m i n a n t s  in  t h e  k i d n e y s  o f  t h e s e  spec i e s l a .  

Zusammenfassung. K a n i n c h e n a n t i s e r a ,  m i t  A n t i k 6 r -  
p e r n  g e g e n  B a s a l m e m b r a n a n t i g e n e  m e n s c h l i c h e r  N i e r e  
u n d  P l a z e n t a ,  w u r d e n ,  be i  A n w e n d u n g  d e r  C o o n s s c h e n  
f l u o r e s z i e r e n d e n  A n t i k 6 r p e r m e t h o d e  z u r  B e s t i m m u n g  y o n  
h e t e r o g e n e n  A n t i g e n e n  in  v i e r  a n d e r e n  Spez ies ,  a n g e -  
w a n d t .  E s  w u r d e  n a c h g e w i e s e n ,  d a s s  d ie  g lomerul~Lren u n d  
tubul~Lren B a s a l m e m b r a n e  d e r  M e e r s c h w e i n c h e n -  u n d  
M a u s n i e r e  e i n  o d e r  m e h r e r e  A n t i g e n e  e n t h a l t e n ,  w e l c h e  
m i t  A n t i h u m a n n i e r e n s e r u m  u n d  A n t i h u m a n p l a z e n t a -  
s e r u m  e ine  I Z r e u z r e a k t i o n  ze igen .  
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