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An o:~-macroglobulin specif ic  for the kidney (RS o~2-macroglobulin) with a molecu la r  weight of 
2 • 10 ~, was identified by immunochemica l  ana lys is .  The antigen was shown not to be immuno-  
chemica l ly  identical  with ~2-H-globultn (ferr t t in) ,  r ena l -panc rea t i c  ~2-globulin, uromucoid,  or 
s e r u m  o~ 2-maeroglobul in .  The content of RS ~2-macroglobul tn  in kidney tumor  t issue was lower 
than [n the normal Mdney and none whatever was found in 16 of 23 tumors. At the level of sen- 
sitivity of the monospecific test system for RS (~2-macroglobulin it could not be found in healthy 
human blood or in the blood and urine of patients with nephrologieal diseases. 
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The study of organ-specific antigens responsible for the chemical and functional individualtLy of an organ 
is an urgent task in modern cancer immunochemtstry because malignant change in a tissue is accompanied by 
the loss of predominantly its organ-specific antigens [I, 3]. The existence of antigens specific for the human 
kidney has been demonstrated by only a few investigations [2, Ii, 12]. However, the fact that these antigens 
have not been identified in various other organs or with the cytoplasmic antigens of the genitourinary tract, 
the absence of details of methods for their isolation, and the narrowness of the specificity control (only liver, 
lung, spleen, heart, and small intestine have been represented in the specificity control) prevent any reliable 
conclusions regarding their specificity for the kidney. Meanwhile the writer has observed that the human kid- 
ney contains an antigen of narrow specificity, namely renal-pancreatic (~-globulin (RP ~-globulin), which has 
been found only in the kidney, pancreas, and stomach [7]. The possibility cannot be ruled out that the kidney 
is closer antigenetioally speaking to these latter organs than to the liver, spleen, and lung. 

The object of this investigation was the immunochemical identification of a human renospectfie a2-macro- 
globulin, to study some of its physieochemieal properties and to determine its content in normal and tumor tissue 
from the kidney. 

E X P E R I M E N T A L  M E T H O D  

Tissue extracts were prepared in Tris-glycine buffer (pH 8.3) with Triton X-100. Under standard condi- 
tions extracts were obtained from the organs of adults dying from trauma, from fetuses obtained by termina- 

tion of pregnancy on medical grounds, and from tumors of the kidneys obtained after operations for malignant 
neoplasms of the kidneys with a histologically established diagnosis of "carcinoma of the kidney." Extracts 
were prepared from two regions of the kidney tumors: from the tumor tissue itself and from tissue of the 
same kidney not visibly affected by the tumor process. Extracts from animal kidneys were obtained under 
similar conditions. 

Ant i se ra  were  p r e p a r e d  by immunizing eight r abb i t s  with a f rac t ion  of pooled e x t r a c t  of kidneys insoluble 
at 30% sa tura t ion  with ammonium sulfate.  These  an t i s e r a  were  exhausted with lyophilized donors '  p lasma and 
s e r um,  and with ex t r ac t s  of adult organs  (l iver,  spleen,  lung, thyroid gland, brain,  hear t ,  adrenal ,  pancreas ,  
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Fig. 1 Fig. 2 

Fig. 1. Immunoe lec t rophore t i c  analys is  of RS o~s-macroglobulin. 1) Donors '  blood se rum;  2, 3) 
kidney ext rac t .  Ant i se rum against  RS ~ - m a c r o g l o b u l i n  before (a) and af ter  (b) exhaust ion with 
donors '  p l a s m a  and s e r u m  and with ex t r ac t s  f rom adult human organs  (liver,  spleen,  lung, thyroid 
gland, brain,  hear t ,  adrenal ,  pancreas ,  ga s t r i c  mucosa ,  bladder,  smal l  and la rge  intest ines,  rena l  
pelvis ,  u r e t e r ,  p ros ta te  gland, u terus ,  skin, ovary,  and muscle)  and fetal  thymus.  

Fig. 2. Immunochemica l  identification of RS o~2-macroglobulin. 1) Monospecif ic  an t i s e rum against  
RS c~s-macroglobulin; 2) kidney ex t r ac t  (s tandard tes t  antigen); 3) an t i fe r r i t in  s e rum;  4) fe r r i t in  
(s tandard tes t  antigen); 5) an t i s e rum against  RP  as-globul in  [7] ; 6) an t i s e rum against  uromucoid.  

ga s t r i c  mucosa ,  bladder ,  smal l  and large intestine,  rena l  pelvis ,  u r e t e r ,  p ros ta te  gland, u terus ,  skin, ovary,  
and muscle)  and fetal  thymus.  In some cases  the an t i se rum was additionally exhausted with ex t r ac t s  f rom 
norma l  kidney and tumors  of the kidney. 

A modif ied method [9] of immunodiffusion d ia lys is  [ 13], immunoe lec t rophores i s  [10], gel f i l t ra t ion [5],  
disk e l e c t r o p h o r e s i s  [61, and methods  of specif ic  detect ion of g lyco- ,  l ipo-,  and f e r rop ro t e in s  [5, 8] were  
used. 

E X P E R I M E N T A L  R E S U L T S  

Ant i se ra  (Nos. 6 and 18) exhausted with lyophilized p la sma ,  donors '  s e rum,  and ex t r ac t s  f rom the organs  
l is ted above continued to r e a c t  in the prec ip i ta t ion  tes t  with kidney ex t r ac t  in a single prec ip i ta t ion  line. On 
immunoe lec t rophores i s  the pro te in  mig ra t ed  in the o~s-globulin zone (Fig. 1). Its e lec t rophore t ic  mobil i ty  r e l a -  
tive to s e r u m  albumin was 0.78. 

A monospeci f ic  tes t  s y s t e m  obtained for kidney as-globul in  was used to study its identity in tes ts  with 
organs  and with known cy top lasmic  prote ins  of the a -g lobu l in  zone and with uromucoid  (Fig. 2). As Fig. 2 
shows, the kidney as-globul in  was not identical with ~2-H-globul in (ferr i t in) ,  R P  c~s-globulin, or uromucoid  
(an t i se rum against  uromucoid  was obtained f rom Behr ingwerke,  West  Germany) .  Monospecif ic  an t i s e rum 
agains t  kidney c~2-globulin had no antibodies against  s e r u m  c~2-macroglobulin (from Behringwerke,  West  
Germany) .  

Pa r t i a l ly  purif ied rena l  c~2-globulin , on gel f i l t ra t ion on a Sephadex L,-200 column, was eluted with the 
blue Dex t r anpeak  (molecular  weight 2 • 10~), it m ig ra t ed  in the ~s -macrog lobu l in  zone during disk e l e c t r o -  
phores i s  in 7.5% polyacry lamide  gel, it was unstable when kept for 5 min at 80~ and it was insoluble in t r i -  
ch loroace t ic  and sulfosal icyl ic  acids and on 35% sa tura t ion  of the prote in  solution with ammonium sulfate;  it 
s tained for prote in  but not for g lyco- ,  l ipo-,  and f e r rop ro t e in s .  

At the level of sens i t iv i ty  of the s tandard tes t  sy s t em the kidney c~2-macroglobulin could not be detected 
in 159 s amp le s  of ex t r ac t s  f rom adult human organs  as l isted above, in 53 samples  of fetal  organs  (l iver,  
spleen,  lung, thymus,  adrenal ,  pancreas ,  s tomach,  large and sma l l  intestines) at d i f ferent  per iods  of gestat ion,  
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TABLE 1. Content of Kidney a2-Macroglobulin in Embryonic and 
Definitive Human Kidneys and in Kidney Tumors 

,Total hum- Number of ]Mean titer and lim- 
Material examined bet of sam- posiuye 1 its of variation 

ples tested ~amples 

Fetal kidney 
Adult kidney 
Carcinoma of the kidney: 

tumor tism_e 
surrounding normal kidney 

Carcinoma of the renal pelvis: 
tumor tissue 
surrounding normal kidney 

8 
43 

23 
23 

2 
2 

8 
43 

7 
23 

0 
2 

1:3( l :2--1:8)  
t:3.7(1: 1--1:8) 

1:1.9(1:I--I :4)  
1:6.2(1:1--1:16) 

I : 3 ( 1 : I - - t : 4 )  

in the serum of 33 blood donors,  in the blood and urine of 24 patients with ca rc inoma  of the kidney, and in 80 
samples  of blood and urine from 12 recipients  of a cadaveric  kidney. On the other hand, it was constantly 
found in adult and fetal kidneys (Table 1), but never in meuse, rabbit,  ox, and pig kidney. On the basis of these 
resu l t s  the ~2-macroglobulin can be regarded  as a specific antigen for the human kidney. 

The content of renospecif ic  c~2-macroglobulin (RS ~2-macroglobulin) in the kidney tumor tissue was lower 
than in embryonic  and definitive kidneys, and none could be detected in 16 of 23 tumors (Table 1). Its content 
in the tissue of the visually unaffected kidney tissue around neoplasms of the kidney was a little higher than in 
the normal kidney, evidently as the resul t  of compensatory hypertrophy of the differentiated kidney cells.  

Exhaustion of the monospecif ic  ant iserum against RS ce~-macroglobulin with a kidney tumor extract  giving 
a negative react ion for RS ~ - m a c r o g l o b u l i n  did not affect the activity of the ant iserum; exhaustion of the anti- 
se rum with kidney ext rac t  did inactivate it. The RS c~2-macroglobulin evidently disappeared from the kidney 
cell parallel  with the degree of loss of its functional charac ter i s t ics .  

It would be interest ing to attempt to identify RS ~ - m a c r o g l o b u l i n  by more sensit ive methods in the blood 
serum and urine of patients with nephrological  d iseases  and also to es t imate  it quantitatively in biopsy ma te r i -  
al f rom the kidneys, when it evidently could ref lec t  the functional integri ty of the kidney cells.  
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