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A 61_g-globulin belonging, evidently, to a protein of the "pregnancy zone," was identified in 
the blood se rum of patients with a trophoblastic tumor and a chorionepithelioma of the u terus .  
After  surgical  a n d / o r  chemotherapeutic  t rea tment  the test  for the B1_g-globulin as a rule 
became negative. It is postulated that the immunochemical  test  for ~j_g-globulin may not 
only be of diagnostic importance,  but it may also prove useful in evaluating the results  of 
t rea tment  of trophoblastic tumors in general  and of ehorionepithelioma of the uterus in p a r -  
t icular o 
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The wr i t e r s  showed previously [7, 8] that during normal  pregnancy a specific /~ 1-globulin can be 
identified immunochemical ly  in the blood s e r u m  and its concentration falls rapidly in the f i rs t  two weeks 
af ter  childbirth~ This protein cannot be found in the blood se rum of men and nonpregnant women by ord i -  
nary  immunodiffusion analysis ,  but by the use of a method of the same sensitivity the ~l-globulin begins 
to be detectable in the 2nd-4th week of pregnancy [9]. The /31-globulin evidently is one of the proteins of 
the "pregnancy zone," where many workers  consider  [2-4, 6, 11-18] that f rom 3 to 5 antigenic components 
may be present** 

This paper  gives the results  of the immunochemical  determination of the ill_g-globulin in the se rum 
of women with var ious  tumors  of the uterus and gonads and also at var ious t imes during normal  pregnancy.  

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

Antisera  against/31_g-globulin were obtained by immunizing rabbits ei ther  with whole mixed blood 
s e r u m  f rom pregnant  women (30-40 weeks) or  with the /31-globulin fraction isolated f rom the se rum by 
e lec t rophores is  on agar  gel. The scheme of immunization of the animals was described ea r l i e r  [7, 8]. 
The result ing ant i sera  were exhausted with mixed donors '  s e rum and with dried human blood plasma.  
Ant isera  react ing preferent ia l ly  with/~t_g-globulin were used in the work.  

Immunoelec t rophores is  was carr ied  out by Grabar ' s  method in a semimicro  modification [1]~ Im-  
munodiffusion analysis was car r ied  out by Ouchterlony's  method, modified by Khramkova and Abelev [10]: 
The sensi t ivi ty of the standard test  sys tem in this modification is within the range of 1-3 ~g pro te in /ml .  

*To avoid terminological  confusion, the name ill_g-globulin is suggested (from the word "graviditas") to 
descr ibe  the ~l-globulin identified previously  [7] until its nature is established. 
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TABLE 1. Results of Determination of fii_g-Globulin in Blood 
Serum of Some Oncologic Patients and Pregnant  Women 

Diagnosis 

Trophoblastic tumor  of  the  uterus 
Chorionepithelioma of the uterus 

The same, Mter surgical and (or) 
chemotherapeut ic  t reatment  

Terat~blast oma of  the ovary with 
elements of  chorionepithel ioma 
and embryonic  carcinoma 

The same,  with areas o f  mature 
tera toma and seminoma 

F ibromyoma of  the uterus 
The same, combined with 

pregnancy of  4-8 weeks 
,Carcinoma o f  the cervix or  body 

of  the uterus 
Carcinoma of  the ovaries 

Other gynecological diseases 
Normal pregnancy 

3 - 5 w e e k ~  

Number  
tested 

5 
9 

19 

3 

4 
38 

18 

14 
23 

44 

66 

Result of  determination of  ~l.g'globutin 

: negative positive 

2 3 
0 9 

17 2 

3 0 

4 0 
38 0 

0 18 

14 0 
23 0 

44 0 

22 44 
18--20 " 
39--40 " 

Donors:  
wDroen 
men 

Total 

20 
20 

t65  
92 

540 

155 
92 

424 

20 
20 

116 

scatter o f  
titers 

1:1 
1 :2 - -1 :8  

1 :1 - -1 :2  

1:2-- 1:32 

1 :1 - -1 :2  
1:16--1:64 
1 : 6 4 - - 1 : 2 5 6  

TABLE 2. Comparison of Results  of Clinical, Pathohistelogical ,  
and Immunochemical  Analysis of Patients with Trophoblastic 
Tu/no rs 

Case 
No. 

7315425 

73/4815 

73/4810 

73/1216 
73/2076 
72/5865 

73/1073 

Clinical 
diagnosis 

Trophoblastic 
tumor,  
stage Ib 

Chorion- 
epithel ioma 
of  the uterus, 
stage lilb 

Pathohistological analysis 

material 

Scra?i~gs 
from uterine 
mucosa  

The same 

Not carried out  
Not  carried out  

Uterus 

conclusion 

Marked poly morphism 
o f  chorionic 
epithelium, prolifera- 
tion, atypia 

Elements of  chorionic 
epithelium, endo- 
metrium with deeidual 
reaction, loci o f  necrosis 

Atypia of  chorionic 
epithelium, suspected 
chorionepithel ioma of  
the uterus 

Chorionepithelioma 
of  the  uterus  

Chorionepithelio ma 
o f  the uterus 

_ ~ . ~ .  Remarks  

§ / Sample of  serum 
taken before  
chemotherapy  

+ The same 

+ Sample of  serum 
taken after  
chemotherapy 

§ The same 

*Stages of the disease  correspond to L. A. Novikova's c lass i f i -  
cation [5]. 

Altogether 540 individual samples of blood s e r u m  were tested, 177 obtained f rom patients and 363 
f rom the corresponding control  group (Table 1)o Of the 177 patients 33 had a chorionepithelioma or  t ro -  
phoblastic tumor of the u terus ,  100 had various oncologic diseases  of the reproductive organs or  gonads, 
and 44 had other  gynecological d i seases .  The control group consisted of 106 women with normal  p r eg -  
nancy and 257 donors (both men and women). 
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Fig. 1 Fig. 2 

Fig. 1. Immunoelectrophoret ie  analysis of ill_g-globulin in blood 
se rum of patient with chorionepithelioma of the uterus and of a 
pregnant woman. Sera of: 1, 5) nonpregnant women (donors); 2) 
patient with carc inoma of the cervix uteri; 3) patient with chor ion-  
epithelioma of the uterus;  4) pregnant  women, at 40 weeks (not the 
f i rs t  pregnancy).  Monospecific ant i serum against 31_g-globulin 
(1% solution of Difco agar ,  v e r o n a l - m e d i n a l  buffer, pH 8.6, ionic 
strength 0.05; 120 V, 40 mA, duration of test 40 rain). 

Fig. 2. Immunodiffusion analysis of blood se rum of patients with 
chorionepithelioma of the uterus before and after  chemotherapy.  
Standard test  sys tem:  1) ant i serum against  fi~_g-globulin; 2) so -  
lution of standard antigen. Sera of patients with: 3, 4) adenocar -  
cinoma of the ovary;  5, 6) ca rc inoma Of the cervix uteri;  7, 8 and 
9, 10) chorionepithelioma of the uterus before and after  a full 
course  of chemotherapy,  respect ively .  

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

It will be c lear  f rom Fig. 1 that the blood se rum of a patient with chorionepithelioma of the uterus 
and that of a healthy woman during normal  pregnancy (having previously given birth to achild) contained an 
immunological ly s imi la r  component with the e lect rophoret ic  mobility of ill-globulins. The concentration 
of fit_g-globulin in the s e rum of the patients with chorionepithelioma and trophoblastic tumors of the uterus 
as a rule corresponded to the level observed in the ea r ly  stage of pregnancy (3-5 weeks). During the nor-  
mal  course  of pregnancy the concentrat ion of/?l_g-globulin rose  comparat ively rapidly as pregnancy ad- 
vanced (Table I)o In every  case in which pregnancy occur red  in a woman with f ibromyoma of the uterus 
the test  for ill_g-globulin was posit ive.  However,  the development of a f ibromyoma of the uterus and also 
of some other tumors of the uterus (carcinoma of the cervix o r  body of the uterus) and of the gonads (car-  
cinoma of the ovar ies  and some forms of tera toblas toma of the ovary)* was not accompanied by the l ibera -  
tion of ill_g-globulin into the blood s t r e a m  within the limits of sensit ivity of the method of immunodiffusion 
analysis .  No 3I-g-globulin likewise was found in the blood se rum of the donors - ei ther  women (165 tests) 
o r  men (92 tests).  

The results  of immunochemica t  t i tration of ill_g-globulin in the blood se rum of the patients with t ro -  
phoblastic Lximors before chemotherapy and/or  surgical  t rea tment  are  very interesting. As Table 1 shows, 
the test  for Bl-g-globulin was positive in all 9 patients with chorionepithelioma of the uterus and in 3 of 

*Specimens of blood s e r u m  f rom patients with tera toblas toma of the ovary  were  generously provided by 
D. A. t~l'gort f rom the Labora tory  of Immunochemis t ry  and Diagnosis of Tumors  (Head, P r o f e s s o r  G. I. 
Abelev), No F. Gamaleys Institute of Epidemiology and Microbiology, Academy of Medical Sciences of the USSR. 
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the 5 patients with a trophoblastic tumor of the uterus (these diagnoses were  confirmed pathohistologically). 
Yet of the 19 patients examined 2-20 weeks after a combination of hys te rec tomy and chemotherapy (15) or  
af ter  chemotherapy alone (4), in 17 the test  for •l_g-globulin was negative. Only two patients gave a pos i -  
tive test  for  ~l_g-globulin af ter  t reatment ,  and these were patients whose condition was ser ious .  The r e -  
suits of determination of fl 1_g-globulin in the s e rum of patients with a trophoblastic t u m o r  and chorionepith- 
e l ioma of the u terus ,  in whom surgical  (extirpation of the uterus and adnexa) and chemotherapentic  (rubo- 
mycin,  methotrexate,  act inomycin D) t rea tment  was ineffective, are  given in Table 2. They show that in the 
ea r ly  stages of transit ion of a trophoblastic tumor into a ehorionepithelioma the reaction for  /~t_g-globulin 
may be positive and that it can be used for  the ear ly  diagnosis of this fo rm of tumor.  �9 

After extirpation of the uterus for chorionepithelioma without metas tases  in other organs ,  the r eac -  
tion for fit-g- globulin became negative on the 10th-16th day of the postoperat ive period.  After a complete 
course  of  successful  chemotherapy of chorionepithelioma of the uterus with metas tases  in other organs ,  
with monitoring of the chorionic gonadotropin level, as a rule a negative react ion for 3l_g-globulin also 
was observed (Fig. 2). P resumably  ~l_g-globulin is synthesized both in the cells of the p r ima ry  tumor 
focus (in the uterus) and in the metastat ic  nodes of the chorionepithelioma, for if metas tases  were present  
extirpation of the uterus and chemotherapy of the chorionepithelioma each led to the same decrease  in the 
Bi_g-globulin level, down to a level when it could no longer be detected in the blood se rum by the ordinary  
method of immunodiffusion analysis .  

The results  of this investigation show that the immunochemical  test  for ~l_g-globulin not only is of 
diagnostic value, but it may also prove useful in the evaluation of the results  of t rea tment  of trophoblastic 
tumors in general  and of chorionepithelioma of the uterus in par t icular .  However, before any final con- 
clusions on the clinical value of the test  for /?l_g-globulin can be drawn, further  investigations are r e -  
quired on a large group of human tumors~ 
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