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The study of the antigenic structure of human organs and tissues is an urgent problem 
at the present time because of the needs of medical practice and, in particular, of oncology. 
The characteristics of organ-specific antigens occupy a central position in this problem 
because, as specific markers of a tissue, they enable the degree of differentiation, the 
functional maturity and, in some cases, commencing malignant transformation of a tissue to 
be determined. 

The study of the antigenic structure of the human prostate has so far been confined 
mainly to investigation of only one antigen, namely organ-specific acid phosphatase, the 
physicochemical properties, structure, and diagnostic importance of which have been char- 
acterized in detail [7-9]. 

While engaged on the study of the antigenic structure of the prostate, besides acid 
phosphatase we have also identified another organ-specific antigen, which does not possess 
phosphatase activity and migrates during immunoelectrophoresis in agar in the beta-globulin 
zone. 

The object of this investigation was to study the immunochemical and physicochemical 
properties of prostatic organ-specific beta-globulin, its tissue localization, and its be- 
havior during tumor growth. 

EXPERIMENTAL METHOD 

Saline extracts of fetal, definitive, and tumor tissues of the prostate, prepared in 
Tris-glycine buffer, pH 8.6, in the ratio of 1:3 (w/v), were used. The control group con- 
sisted of extracts of fetal and definitive tissues of various human organs prepared in the 
same way. 

Prostatic beta-globulin (PBG) in the tissues was identified by immunoelectrophoresis 
[i] and double immunodiffusion in agar [5]. The PBG concentration in the tissues and bio- 
logical fluids was determined by immunodiffusion titration in agar with a standard test 
system, the sensitivity of which was 0.3 mg %. 

PBG isolated from a saline extract of normal prostate and purified by the writers' own 
method,* was used as the test antigen. 

The test antisera were obtained by immunizing rabbits in the usual way both with pure 
PBG and with saline extracts of definitive prostate mixed with Freund's complete adjuvant. 
Only monospecific antisera were used in the work; polyvalent antisera were absorbed with 

*Awarded Branch Innovation Certificate No. 0-933 dated December 22, 1978. 
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Fig. 1 Fig. 2 

Fig. i. Relative electrophoretic mobility of PBG. i) Extract of normal prostate; 
2) purified preparation of PBG; I) antiserum against human blood serum proteins; 
II) antiserum against extract of normal prostate. D) Dextran; A--D) mobility of 
human albumin; B--D) mobility of PBG. 

Fig. 2. Photomicrograph of the prostate. Indirect immunofluorescence method: a) 
general appearance, 80• b) specific fluorescence of cytoplasm of epithelium of 
principal glands, 480x. 

freeze-dried plasma and a mixture of extracts of definitive human tissues (liver, kidney, 
spleen, brain, heart, lung), insolubilized with glutaraldehyde [9]. 

The location of PBG in the tissues of the prostate was determined in freshly frozen sec- 
tions i0 ~ thick by the indirect immunofluorescence method [2], using monospecific antiserum 
against PBG and luminescent donkey antiserum against rabbit globulin, produced by the N. F. 
Gamaleya Institute of Epidemiology and Microbiology. 

Several available methods of investigation were used to study individual immunochemical 
and physicochemical properties of PBG (Table 1). 

EXPERIMENTAL RESULTS 

Immunochemical methods of investigation constantly revealed an antigen in the beta-zone 
of the antigenic spectrum of definitive prostate tissue with a relative electrophoretic 
mobility of 0.36 (Fig. 1), a molecular weight of 31,700 • 2200, and a diffusion coefficient 
in agarose gel of 1.06"10 -7 cm2"sec -:. According to the results this antigen is one of a 
series of thermostable simple proteins with no enzyme activity. It was completely salted 
out by ammonium sulfate at 50% saturation, partially precipitated in the presence of a 5% 
solution of TCA, of 0.8 M sulfosalicylic acid, and 0.4 M perchloric acid, but was not pre- 
cipitated by treatment with 0.4% rivanol solution (Table i). 

Since the antigen being studied was not revealed by the methods of investigation used 
in the composition of other fetal and definitive human tissues (brain, lung, heart, liver, 
kidney, gastric and intestinal mucosa, bladder, pancreas, adrenal, testis, uterus, ovary), 
it must be regarded as an organ-specific prostatic antigen. 
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TABLE I. Physicochemical Properties of PBG 

Physicochemical 
properties 

Relative electrophoretic 
mobility in agar gel 

Diffusion coefficient in 
agarose gel, cm 2" sec -1 

Mo]. wt. 
Salting out with am- 

monium sulfate, % 
saturation 

complete p~ecipitation 
range of precipitation 

Precimtation: 
by 0.4% rivanol solu- 

tion 
0.4 M perchloric 

acid 

5% TCA solution 

0.8 M sulfosalicyHe 
acid 

Behavior toward tem- 
perature 

Staining: 
for proteins (Amido 

black) 
for lipoproteins (Sudan 

black) 
for glycoproteins (PAS 

reaction) 

Enzyme activity: 
phosphatase 

esterase 
protease 

Res ult 

0,36• 

1,06- I0 - ~  
31 700_+2 200 

50 
30--50 

Not precipitated 

8/4 of protein precipi- 
tated 

7/8 of protein precipi- 
tated 

96% of protein precipi- 
tated 

Stable at 65~ for 30 
rain 

Positive 

Negative 

Negative 

Absent 

Method 
of investi- 
gation 

[41 

[6] 
IS] 

[8] 

TABLE 2. PBG Concentration in Normal and 
Tumor Tissues of the Prostate (M • m) 

Number 
3f obser- 
cations 

24 

33 

38 

Percent [Mean PBG 
of cases /concentra- 
[in which ~ion, rag/100 
9BG was /g tissue 
found [ 

100 88,8_+8,9 

100 57,5~11,4 

84 3,5___0,6 

< 0 , 0 5  

<0,001 

Tissue 

Definitive 
prostate gland 

Adenoma of the 
prostate 

Carcinoma ofth( 
prostate 

PBG was absent from prostatic tissues of fetuses, newborn infants, and children up to 
14 years of age, and it began to appear in the prostate at puberty. 

PBG is one of the secreted proteins, for it was found in a relatively high concentra- 
tion (96.0 • 19.2 mg %) in prostatic fluid and sperm. This antigen was not found in blood 
serum. 

Immunofluorescence analysis (Fig. 2) showed that PBG is localized in the cytoplasm of 
the large secretory cells of the principal glands of the prostate. Intense specific 
fluorescence was observed in the perinuclear zone of the cytoplasm and in the apical parts 
of the cells. Specific fluorescence of secretion located in the lumen of the terminal por- 
tions of the glands also was observed. 

Comparative immunochemical analysis of the PBG content in normal and tumor tissues of 
the prostate showed that during tumor growth the PBG level in the prostate falls signifi- 
cantly (Table 2). The fall was particularly marked in malignant prostate tissue (P < 
0.001). Some tissues of malignant prostate tumors were characterized by antigenic simplifi- 
cation with respect to this organ-specific antigen, for no PBG could be detected in them 
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by the methods used. The group of these PBG-negative tumors accounted for about 16% of the 
total number of cases observed. 

Besides acid phosphatase, one other organ-specific antigen (PBG) was thus constantly 
detected in definitive, unchanged prostatic tissues. Synthesis of this antigen by cells 
of the principal glands commences at puberty, and is accompanied by development and con- 
siderable proliferation of the glandular tissue of the prostate. PBG is one of the secreted 
proteins and is constantly present in prostatic fluid and sperm. 

During hyperplasia and carcinoma of the prostate the PBG level falls significantly, 
probably due to a decrease in the volume of normally functioning prostatic glandular tissue. 
The results suggest that PBG can serve as an immunochemical marker of tissue differentiation 
and of functional maturity of the prostate. 

The immunochemical test for PBG may also find a place in the biopsy diagnosis of 
malignant transformation of prostatic tissue. 
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An important role in the regulation of the immune response is nowadays ascribed to T 
suppressor cells (Ts), the function of which is mediated by both specific [3, 5, ii, 12] and 
nonspecific [4, i0, 14] factors. It was shown previously [i, 15] that after immunization of 
mice with sheep's red blood cells (SRBC), T s capable of specifically suppressing the immune 
response of intact syngeneic recipients appeared in the animals' spleen. The supernatant 
(SN) obtained after ultrasonic destruction of immune spleen cells (ISC) followed by ultra- 
centrifugation suppressed the immune response of intact recipients to SRBC [2]. 

The object of this investigation was to study some properties of the suppressor factor 
(factors) of the spleen cells of immune mice. 

EXPERIMENTAL METHOD 

Experiments were carried out on adult male CBA/Lac and C57BL/6 mice weighing 18-25 g, 
obtained from the Stolbovaya Nursery, Academy of Medical Sciences of the USSR. ISC were ob- 
tained on the 14th day after intraperitoneal injection of SRBC into mice in a dose of 5"i0 B. 
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