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Abstract 
The expression of B-2 microglobulin (B-2M) on tumor cells and 

their normal cell counterparts in 39 patients with renal cell 
carcinoma was studied and correlated to tumor stage and survival. 
The median survival time of patients with localized disease (stage 
I) whose tumors expressed B-2M was 10.2 years while the median 
survival time for patients whose tumors did not express B-2M was 
only 3.6 years ( p  < 0.001). For patients with more advanced disease 
(stages I I , 1 1 1 ,  IV) whose tumors expressed B-2M. median survival 
time was 3.6 years compared to 2.0 years in patients whose tumors 
did not express B-2M, a non-significant difference. It is suggested 
that the tumor cell membrane expression of B-2M may serve as an 
indicator of good prognosis in early renal cell carcinoma. 
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The major histocompatibility complex (MHC) in hu- 
mans, as well as in other species, in addition to non-im- 
mune functions, plays a pivotal role in controlling the 
various arms of the immune response against a given 
antigen, at the level of inductive as well as effective pro- 
cesses ( I ) .  MHC class I (HLA-A-B-C in humans) 
molecules serve as restriction elements for T-cell mediated 
cytotoxicity and other T-cell mediated functions (2). 

Qualitative and quantitative alterations of MHC expres- 
sion have been observed in murine tumor cells in numer- 
ous studies. These alterations include imbalances of 
expression between the different loci at the MHC, and 
either a decreased or increased expression of class I MHC 
encoded antigens (3-7). In a variety of human tumors, 
reduced expression of HLA class I has been reported 
(8-10) and in some tumors this attenuation was correlated 
with the degree of tumor differentiation ( 1 I) ,  aggressive- 
ness ( 12) and invasiveness (13). 

Normal kidney cells express HLA class I antigens (14). 
In renal cell carcinoma Heinemann et al. (15) reported 

absent expressions of class I antigens in 8 out of 10 
patients. On the other hand, Natali et al. (16) reported 
positive expression of HLA class I in 9 out of 10 patients 
with renal cell carcinoma. 

Due to the importance of HLA class I antigens in 
immune regulation we report on the expression of HLA 
class I antigens in renal cell carcinoma in relation to 
patients’ survival. 

Material and Methods 

Patients. Thirty-nine patients (22  males and 17 females) 
with renal cell carcinoma were treated by radical nephrec- 
tomy at the Soroka Medical Center between 1968 and 
1984. Their ages ranged from 16-77 years with a median 
of 59 years. Pathology reports were reviewed by one of the 
pathologists. Sixteen patients had stage I, 14 patients stage 
11, 7 patients stage 111 and 2 patients stage IV disease. The 
patients were classified into group A, ‘localized disease’ 
(stage I), and group B, ‘extended disease’ (stages 11-IV). 
Since routine work-up of these patients changed consider- 
ably during the years, the patients were allocated to the 
stages on the basis of the surgical findings according to the 
following system; stage I: tumor confined to the kidney; 
stage 11: tumor extended to Gerota’s fascia; stage 111: 
tumor involving the renal vein, inferior vena cava or hilar 
lymph nodes; stage IV: tumor spread to local adjacent 
organs or distant metastasis. 

Pathology and histochemistry. Paraffin-embedded blocks 
from the 39 cases were reviewed. These included routine 
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hematoxylin and eosin stained sections from the tumor and 
adjacent non-neoplastic renal tissues. From each tumor 1-5 
slides were examined by the same pathologist. Histologic 
sections were chosen based on the degree of tissue preser- 
vation and quality and the presence of tumor and normal 
kidney in each section. 

The expression of B-2M in neoplastic and non-neoplastic 
renal tissue was evaluated by an avidin-biotin complex 
immunoperoxidase technique as described elsewhere ( 17). 
Briefly, histologic sections were cut at 4-6 pm from available 
paraffin-embedded tissue, dewaxed and rinsed in absolute 
alcohol. Endogenous peroxidase activity was blocked by 
0.5'%, hydrogen peroxide in methanol. The slides were then 
rinsed in distilled water and TRIS-buffered saline of pH 7.6, 
before incubation in 20% (V/V) normal swine serum in 
TRIS-buffered saline for 30 min at  room temperature. After 
the blocking steps, the tissue sections were incubated with 
the primary antibody, which was Dakopatts polyclonal 
rabbit antihuman B-2M (code No.: A-072) 1 : I 000 for 1 h 
at room temperature in humid chamber. Unbound material 
was washed from the slide, and the tissue sections were then 
incubated with biotin-conjugated secondary antibody. Un- 
bound material was again washed from the slides, and the 
tissue sections were incubated with streptauidin-peroxidase 
conjugate. After another wash the enzyme substrate and 
chromogen were added to the slide, and after incubation 
of 10- 15 min in a humid chamber, an insoluble, highly 
chromogenic product was deposited at the site of the antigen 
after exposure to 3-3,diaminobenzidine (DAB). Negative 
controls were obtained by excluding the primary antibody 
from the staining procedure. A negative control was used 
for each case. B-cells from peripheral blood lymphocytes 
of the patients were used as positive controls. 

Two tissue samples from each block were stained in each 
slide. Two slides from each case were evaluated for immuno- 
histochemical reactivity. Positive staining was determined 
by comparing each case with its negative control. A case 
was considered to show positive staining if specific cellular 
elements, stained more strongly than their comparable 
negative control, were found. Staining was considered 
positive if more than 20% of cells were stained positively. 
This number was chosen arbitrarily to eliminate non-specific 
staining errors. The specificity of class I antisera was 
ascertained by (Dako) affinity chromatography on a column 
coupled with human B-2M antibodies of high affinity. The 
specificity to B-2M was ascertained by crossed immunoelec- 
trophoresis. 

Stutisticul mulysis. Survival was calculated using the 
Kaplan-Meier method and the differences in survival time 
was analyzed by the log-rank test. 

Results 

The expression of B-2M on tumor cells and normal 
tissue adjacent to the tumor is presented in Table I .  

Table 1 
Esprcwion oj' B-2  microglohitlin on rmtrl i d 1  c~trrciiiorritr r i d  1 1 ~ J ~ t l l l i /  

rend lissiri ,  

B-2M expression Histologically normal tissue Renal cell 
from affected kidney carcinoma 

~~ 

Positive 5 (14.3%) 
Nega tive 30 (85.7%)) 

19 (48.5'%) 
10 ( 51 .5'%>) 

Total 35*( 100'%1) 39 ( 100'XI) 

* In 4 cases non-neoplastic tissue was not available for evaluation. 

Fig. I .  Renal cell carcinoma. granular type, demonstrating cyto- 
plasmic and membrane staining with anti B-2M ( IP x 250). 

Nineteen out of 39 tumors were positively stained, whereas 
the normal adjacent tissue was positively stained only in 5 
cases. The staining in the tumor cells was noted mainly as  
membrane staining (Figs I ,  2), while in the normal tissue 
renal tubular cells were stained, usually from the proximal 
convoluted tubules. 

The expression of B-2M in relation to stage of the 
disease is shown in Table 2. Nine cases in group A and 10 
in group B were positive for B-2M staining on the tumors. 
a non-significant difference. Similarly, there was no signifi- 
cant difference in B-2M negative staining between groups 
A and B. In 15% of all the cases, the normal adjacent 
tissue was positively stained for B-2M. 

The relationship between B-2M expression and survival 
is shown in Table 3. In group A, the median survival time 
for B-2M positive patients was 10.2 years compared to 3.6 
years for patients whose tumors were B-2M negative 
(p<O.OOl). On the other hand, in group B there was no 
significant difference in the median survival time of pa- 
tients between B-2M positive and negative tumors. Median 
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Fig. 2.  Renal cell carcinoma, clear cell type, demonstrating posi- 
tive membrane and focal cytoplastic staining with anti B-2M 
(IP x 250). 

Table 2 
Expression of B-2 microglobulin on renal cell carcinoma and normal 

tissue by stage of diseuse 

B-2M Renal cell carcinoma Normal renal tissue 
expression 

Group A Group B Group A Group B 

Positive 9 (53.3%) 10 (433%) 3 (14.3%) 3 (15%1) 
Negative 7 (46,7’%,) 13 (56.5%) 12 (85.7‘!4) 17 (85%) 

Total I6 ( I OO%,) 23 ( 100%)) 15 ( lo@%) 20 ( 100‘%) 
( 19/39) (5/35) 

Group A = Stage 1. 
Group B =Stages 11, I11 and IV. 

Table 3 
Median survival time (in years) and its relation to the expression of 

B-2M on cell surface of renal cell carcinoma 

B-2M expression Group A Group B p-value 

Positive 10.2 3.6 < 0.00 1 
Negative 3.6 I .9  N.S. 
p-value < 0.00 I N.S. 

survival of group A patients with B-2M positive tumors 
was significantly longer ( p  < 0.001) than of group B pa- 
tients with B-2M positive tumors. However, there was no 
significant difference in the median survival time between 
groups A and B in B-2M negative tumors. 

Discussion 

B-2M is the 12 kd light chain non-covalently associated 
with the 45 kd heavy chain of MHC class I antigens. I t  is 
generally accepted that class I and B-2M chains must be 
simultaneously synthesized in order to be expressed on the 
cell surface (18, 19), and that expression of B-2M reflects 
the degree of class I expression on the cell surface. 

In the present study 48.5% of renal cell carcinoma and 
15% of normal tissue adjacent to the tumor expressed 
B-2M. This is in agreement with the results reported by 
Heinemann et al. (15). The observation that in 14% of the 
cases also normal tissue adjacent to the tumor expressed 
B-2M may be explained by the theory that MHC antigens 
are lost during malignant transformation. This process 
starts in the normal tissue and then proceeds to the tumor. 
In another study from our laboratory (12) the normal 
tissue adjacent to the tumor expressed less HLA class I 
antigen. 

Since class I antigens serve as restriction elements for 
cytotoxic T cells it is conceivable to assume that alteration 
in class I antigen expression on tumor cells might lead to 
abrogation of the immune response and thus to dissemina- 
tion of the tumor. Indeed several investigators have re- 
ported that the reduction in HLA class I expression in 
human tumors is correlated to tumor aggressiveness ( 13) 
and differentiation (20). However, little data exists regard- 
ing the relationship between reduced HLA class I expres- 
sion and survival. A striking feature in our study was that 
the median survival of patients with early localized disease 
whose tumors expressed B-2M, was significantly longer 
than that of patients with early disease whose tumors did 
not express B-2M. In patients with no expression of tumor 
B-2M there was no significant difference in survival be- 
tween early and advanced disease which suggests that the 
negative expression of HLA rather than the stage of the 
disease may be the dominant factor in predicting survival. 

In the past several years, numerous studies have re- 
ported alteration of MHC class I antigens in both murine 
and human tumor cells. For example, the virally induced 
AKR T cell leukemia line K36.16 expresses negligible 
levels of H-2K antigens (21). The loss of H-2K was also 
found in the methylcholantherene-induced sarcoma T-10. 
H-2 gene transfection restored the expression of H-2K 
antigens in the variant subclones of the T-10 sarcoma and 
reduced the tumorigenicity and rate of metastases of such 
subclones (22). Relationships between MHC class I expres- 
sion, oncogenes and viral transformed tumors have been 
demonstrated in several studies. Thus, a differential expres- 
sion of Ki-ras oncogenes was found in H-2DK negative 
non-metastatic and H-2KK positive metastatic subclones 
of the T-10 sarcoma (23). Schrier et al. (24) found that the 
expression of class I antigens was switched off by the 
highly oncogenic adenovirus 12 in transformed rat cells 
while other strains of adenovirus (Ad2 and Ad5) did not 
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induce such down-regulation and were able to progress to 
tumors. Amplification of N-myc also causes down-modu- 
lation of M H C  class I antigens in neuroblastoma (25). O n  
the other hand, various factors, such as interferons and 
tumor necrosis factor are known to  increase the level of 
class I antigens (26,27). 

On the basis of the discussion above and the results 
obtained in ou r  present study, one is tempted to speculate 
about the possible mechanism behind the findings. The 
possibility exists that there are two major etiologically 
different types of renal carcinomas. The first, which is 
rapidly progressive and highly metastatic, might be  caused 
by an agent which leads to the suppression o f  M H C  
expression, which in turn results in a rapid progression and  
metastatic dissemination. The other type may represent a 
less malignant disease which does not abolish MHC ex- 
pression. This second type might induce a strong local and 
possibly systemic immunity which eradicates potential 
metastatic cells. 

A similar correlation between HLA expression, meta- 
static spread, and clinical course of  the disease was re- 
ported in patients with melanoma by Van Duinen et  al. 
(28). These findings and  our present study may indicate 
the possible existence of variable constitutive immunity in 
some patients with melanoma or renal carcinoma. The 
immunoreactivity of renal cell carcinoma is corroborated 
by the studies of Rosenberg et al. (29), who employed 
immunotherapy with LAK cells in advanced renal cell 
carcinoma with relative success. 

In conclusion, B-2M expression on tumor cells seems to 
be a prognostic factor in early stage renal cell carcinoma 
and may be an indicator for the use of immunotherapeutic 
approaches in the treatment of early disease. Further stud- 
ies on  larger material are called for, however. 
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