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Antigenic Similarity of Human aa-Antitrypsin to a Corresponding Protein in the Serum of N o n -  

H u m a n  Primates  

S e r u m  of m a n y  species, i nc lud ing  m a n ,  c o n t a i n s  glyco-  
p r o t e i n s  c apab l e  of i n h i b i t i n g  t h e  p r o t eo l y t i c  a c t i v i t y  of 
t r y p s i n  a n d  o t h e r  p ro te inases .  I n  m a n  t h e  p r o t e i n  wh ich  
is r e spons ib le  for m o r e  t h a n  90% of t h e  t r y p s i n - i n h i b i t i n g  
c a p a c i t y  is k n o w n  as ~ l - a n t i t r y p s i n ,  a g lycop ro t e in  t h a t  
h a s  been  well  c h a r a c t e r i z e d L  S e r u m  of n o n - h u m a n  pr i -  
m a t e s  also h a s  t he  c a p a c i t y  to  i n h i b i t  t h e  a c t i v i t y  of 
t r yps in .  I h a v e  t e s t e d  seve ra l  species of p r i m a t e s  a n d  all 
h a v e  a n t i t r y p t i c  a c t i v i t y  s imi la r  to  h u m a n s .  T h e  an t i -  
t r y p t i c  a c t i v i t y  of s e r u m  f rom c h i m p a n z e e s  was f o u n d  to  
be  1.68 J :  0.53 m g  of t r y p s i n  i n h i b i t e d  b y  1 ml  of s e rum 
(based  on  19 i n d i v i d u a l  s e r u m  samples)  a n d  t h a t  of 
R h e s u s  m o n k e y s  was  s l igh t ly  h i g h e r  n a m e l y  1.8 :t: 0 . 3 5 m g  
(based  on  32 i n d i v i d u a l  s e r u m  samples) .  O t h e r  m a c a q u e s  
t h a t  were  t e s t e d  h a v e  s e rum a n t i t r y p s i n  levels w i t h i n  t he  
s a m e  range .  T h e  m e a n  s e r u m  a n t i t r y p t i c  a c t i v i t y  for 
h u m a n s  was  found  ear l ier  to  b e  1.49 4- 0.38 m g  of t r y p s i n  
i n h i b i t e d  b y  1 m l  of s e r u m  ~. As in  h u m a n  se rum,  m o s t  of 
t h e  t r y p s i n - i n h i b i t i n g  a c t i v i t y  of s e rum f rom these  pr i -  
m a t e s  is f ound  in t h e  e l ec t rophore t i c  ~l-region.  Therefore ,  
I t e s t e d  s e r u m  of n o n - h u m a n  p r i m a t e s  for  a p r o t e i n  s imi la r  
to  t h e  h u m a n  ~ - a n t i t r y p s i n .  

The  work  of GOODMAN 8, HAFLEIGH a n d  WILLIAMS 4, 
a n d  SARICH a n d  WILSON 5 shows t h a t  i m m u n o l o g i c  t ech-  
nics  c a n  successful ly  b e  used  to  m e a s u r e  t h e  s imi l a r i t y  of 
s e r u m  p r o t e i n s  of r e l a t ed  species. A useful  m e t h o d  for  
th i s  a p p r o a c h  is p r e c i p i t a t i o n  i n h i b i t i o n  e m p l o y i n g  a 
r a d i o a c t i v e l y  l abe led  a n t i g e n  as desc r ibed  b y  HERZEN- 
BERG e t  al. 6. Th i s  m e t h o d  requ i res  on ly  smal l  a m o u n t s  of 
a n t i g e n  a n d  specif ic  a n t i s e r u m .  T h e  degree  of cross- 
r e a c t i v i t y  of a g iven  s e r u m  is expressed  in % i n h i b i t i o n  
of t h e  p r e c i p i t a t i o n  reac t ion .  Th i s  is d e t e r m i n e d  b y  t he  
a m o u n t  of r a d i o a c t i v e l y  l abe led  a n t i g e n  r e m a i n i n g  in t h e  
s u p e r n a t e  a f t e r  t he  a n t i g e n - a n t i b o d y  p r e c i p i t a t e  is cen t r i -  
fuged to  t h e  b o t t o m  of t h e  t e s t - t u b e .  T h e  au to logous  
an t igen ,  in  t h i s  case h u m a n  cq-an t i t ryps in ,  i n h i b i t s  t he  
p r e c i p i t a t i o n  r e a c t i o n  c o m p l e t e l y  ( =  100 % cross reac t iv i ty ) .  
T h e  m e a n  s t a n d a r d  d e v i a t i o n  for  all  p r i m a t e  s e r u m s  com-  
bialed was  5%.  The  p r o c e d u r e  for  t he  i so la t ion  of h u m a n  
a~-an t i t ryps in  f rom pooled p l a s m a  a n d  t he  p r o d u c t i o n  of 
a n t i s e r u m  in  r a b b i t s  h a v e  b e e n  desc r ibed  7. T h e  m e t h o d  
of GREENWOOD et  aI. s was  used  for  l abe l ing  a~ -an t i t ryps in  
w i t h  l*Siodine (New E n g l a n d  Nuc lea r  Corp.).  T h e  an t i -  

% crossreactivity of several primate serums with a rabbit antiserum 
to human ~l-antitrypsin 

Hominoidea Gorilla gorilla 
Pan troglodytes 
Pongo pygmaeus 
Hylobates lar 

Cercopithecoidea Macaea speciosa 
Macaca cynomolgus 
Macaca nemestrina 
Macaca mulatta 
Cercopithecus aethiops 
Cercocebus /ulginosus 
Papio papio 

Ceboidea Cebus capucinus 
Lagothrix lagolricha 

Prosimii Galago crassicaudatus 

Mean standard deviation: 5%. 

s e rum was used in a c o n c e n t r a t i o n  of 1/100 a n d  t h e  rad io-  
ac t ive ly  labe led  ~ l - a n t i t r y p s i n  in a c o n c e n t r a t i o n  of 
0.10 mg]ml .  

Severa l  h u m a n  s e r u m s  were  t e s t e d  in t h i s  s y s t e m  a n d  
al l  were  f o u n d  to  c o m p l e t e l y  i n h i b i t  t h e  p r e c i p i t a t i o n  a t  
d i lu t ions  f rom 1/s J/200. All s e rums  f rom p r i m a t e s  were 
t e s t e d  in d i lu t ions  f rom 1-x/64. The  va lues  g iven  in t he  
T a b l e  a re  t h e  l a rges t  o b t a i n a b l e  w i t h i n  t h i s  r ange  of 
d i lu t ions .  

I n  p r e l i m i n a r y  e x p e r i m e n t s  a few se rums  f rom p r i m a t e s  
were also t e s t e d  in h ighe r  d i lu t ions ,  b u t  t h e y  n e v e r  y ie lded 
a g rea t e r  degree  of c ro s s r eac t i v i t y  t h a n  in t h e  lower r a n g e  
of d i lu t ions .  T h e  F igu re  shows  t h e  degrees  of i n h i b i t i o n  
of some of t he  s e rums  a t  va r ious  concen t r a t i ons .  B e t w e e n  
2 a n d  5 s e rum samples  f rom d i f fe ren t  a n i m a l s  of each  
species were t e s t e d  e x c e p t  in Galago crassicaudatus,  Lago- 
thr ix  lagotricha a n d  Cebus capucinus  f rom w h i c h  on ly  1 
se rum sample  was ava i lab le .  T h e  resu l t s  are  in a g r e e m e n t  
w i th  t he  i m m u n o l o g i c  s tud ies  of GOODMAN ~ a n d  WANG 
e t  a l )  for severa l  s e r u m  p ro t e in s  a n d  those  of SARICH a n d  
VVILSON for a l b u m i n  5. L ike  s e r u m  a l b u m i n ,  x l - a n t i t r y p s i n  
of m a n  is m o s t  closely r e l a t ed  to t h a t  of t he  Pong idae .  
I n t e r m e d i a t e  in  closeness of r e l a t i onsh ip  is t h a t  of t he  
Cercopi thecoidea ,  t h e n  t h a t  of Ceboidea,  a n d  m o s t  dis- 
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s imilar  is t h a t  of Galago, the  only  r ep re sen t a t i ve  of t he  
Pros imi i  t h a t  was  t es ted .  The  numer ica l  values  of cross- 
r eac t iv i ty  of t he  Pong idae  and  Cercopi thecoidea  a l -ant i -  
t r y p s i n  are  close to  those  for t r ans fe r r in  9 and  a lbumin  8 
In  Ceboidea  and  Pros imi i  t he  values  of c ross reac t iv i ty  
for a lbumin  are cons i s t en t ly  g rea te r  t h a n  those  for al- 
a n t i t r y p s i n  ind ica t ing  t h a t  a lbumin  has  behaved  more  
conse rva t ive ly  dur ing  evolu t ion  t h a n  o the r  se rum pro-  
teinsS,10. 

iiberein. ~ l -Ant i t ryps in  h a t  sich w/ihrend der  Evo lu t i on  
o f fenbar  weniger  konse rva t iv  ve rha l t en  als Se rumalbumin .  

F.  KUEPPERS 11 

University o/ California, San Francisco Medical Center, 
Cardiovascular Research Institute, San Francisco 
(Cali/ornia 94122, USA), I2 August ]968. 

Zusammen/assung. Mit  der  Me thode  der  PrAzipi ta t ions-  
h e m m u n g  nach  HERZENBERG e t  al. ~ wurde  die Kreuz-  
r eak t ion  yon  Seren s u b h u m a n e r  P r i m a t e n  m i t  e inem Ant i -  
se rum gegen mensch l iches  ~ l -An t i t ryps in  gemessen.  Die 
E rgebn i s se  s t i m m e n  m i t  der  ge l t enden  T a x o n o m i e  gu t  

10 Supported in part by grant No. HE-06285 from the U.S. Public 
Health Service. 

11 I wish to thank Dr. A. C. WANG for helpful discussions and Dr. 
H. H. FUDENBERG for the use of his laboratory. 

C h a n g e s  in the  G l o m e r u l a r  E n d o t h e l i a  C o n n e c t e d  

Par t ic les  of GROSS vi rus  are usual ly  found  b o t h  in t ra -  
cel lularly a n d  ex t race l lu la r ly  in u l t r a t h i n  sect ions  of 
leukemic organs  such  as l y m p h  nodes,  spleen and  t h y m u s  1. 
They  have  also been  found  in k idneys ,  b u t  only  in leukemic  
cells in f i l t ra t ing  th is  o rgan  s . The  a im of th is  p a p e r  is to  
p r e sen t  ev idence  t h a t  GROSS vi rus  par t ic les  can  also be 
found  in connec t ion  wi th  changes  in t he  fine s t ruc tu r e  of 
mouse  k idney  endo the l i a  w i t h o u t  a p p a r e n t  presence  of 
in f i l t ra t ing  leukemic  cells. 

I n  t he  p re sen t  s tudy ,  3 mice of Charles R iver  Swiss 
s t rain,  infec ted  wi th  a f i l t ra te  of GROSS virus  and  wi th  
fully deve loped  leukemia,  were  used. Pieces of k idney  of 
expe r imen ta l  and  cont ro l  an imals  were  immer sed  im- 
med ia t e ly  a f te r  decap i t a t i on  in cold 1.3% aqueous  s-colli- 
d ine  buffered  o sm ium  t e t rox ide  solution.  The t issue was  
e m b e d d e d  in E p o n  812. U l t r a t h i n  sect ions  were  s ta ined  
wi th  d i f fe rent  lead sal ts  and /o r  u rany l  ace ta te .  

Epi the l ia l  cells of renal  tubu les  of all in fec ted  an imals  
showed  m a r k e d  changes ,  cons is t ing  of a r e a r r a n g e m e n t  of 
u l t r a s t ruc tu ra l  e l ement s  of mi tochondr ia ,  a d i l a t a t ion  of 
endop lasmic  re t i cu lum and  Golgi complex ,  and  cy to-  
p lasmic  vesicula t ion.  Endo the l i a l  cells of t he  k idney  
glomeruli  of in fec ted  an imals  were  more  i r regular  in form 
t h a n  cont ro l  cells. In  t he  cy top l a sm of t he  endothe l ia l  
cells m a n y  vesicles developed,  t he  ma jo r i t y  loca ted  a t  
t he  luminal  surface of t he  c y t o p l a s m ;  some of t h e m  were 
open to  t he  lumen  of t he  g lomerulus  capil lary,  and  inside 
some of the  vesicles dense  spher ical  par t ic les  were  present .  
Par t i c les  of t he  same aspec t  b u t  devoid  of t he  l imi t ing 
m e m b r a n e  were also found  in t he  cy top l a sm of t he  endo-  
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The endothelial cell (E) of the glomerulus of the infected mouse is 
separated by the basement membrane (bin) from the epithelial foot 
processes (p}. Vacuoles containing dense particles (v) may be seen 
in the cytoplasm of the endothelial cell. Other dense particles, larger 
than ribosomes and devoid of any visible membrane, are also present 
in the same cell. A slender projection of the endothelial cell pro- 
truding into the lumen of the capillary is marked by an asterisk. 

w i t h  G r o s s  V irus  In fec t ion  of  Mice  

In the lmnen of the capillary (L), many spherical particles apparently 
composed of a dense core with a single membrane are indicated by 
arrows. Magnification about × 60,000. 


