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SUMMARY 

A sequential study of sermn immunoglobulins and circulating 
immune complexes has been done in 10 benign and 15 malignant 
ovarian tumours. In benign tum oms serum immunoglobulins 
showed a significant increase o£ IgG and lgM/ but lgA was not alter­
ed. Postoperatively on 16th day, IgM and lgA sign1ficantly increas­
ed. On 3Cth postoperative day, all the three immunoglobulins 
deer ased significantly from lOth day level. In rna ignant tumours, 
preoperative level of lgM, A and G showed a significant increase. 
On lOth postoperative day, lgM further increased but IgA and IgG 
decreased. On 30th posto1-crative day, lgM and lgG increased 
significantly from lOth day level. lgA remained stationary. On 
90th postoperative day, all the three immunoglobulins showed a 
�d�e�c�r�e�a�s�~�n�g� trend. Similarly, circulating immune complexes, show­
ed an insignificant increase in benign tun10urs but significant 
higher levels were een in cancer patients. Postoperatively on 
30th day, their levels came down to normal in benign group but 
decreased significantly after surgery and1 or chemotherapy in 
cancer group. In the latter group levels returned to normal on 90th 
day. The level was found to increase with recurrence. 

Material and Methods 

Sequential study of serum immuno­
globulins and immune complexes has 
been done in 15 patients with histological­
ly proved ovarian carcinoma and 10 cases 
with benign ovarian tumours. The sera 
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sample were studied before and on lOth, 
30th and 90th day of the therapeutic 
schedule. For the control study, sera 
from healthy women of the same ag(; 
range as the patients were studied. 

Immunoglobulins were estimated by 
�.�~�. �· �a�d�i�a�l� immunodiffusion technique (Fahey 
and McKelvey, 1965). Immune complexes 
were detected by polyethylene glycol-
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6000 precipitation method (Riha et al, 
1979). All the values were statistically 
evaluated using students 't' test. 

Results and Discussion 

Serum immunoglobulins: 

In healthy control subjects, mean 
values for serum IgM, IgA and IgG were 
found to be 121.1 + 21.13 mg, 218.0 + 

20.16 mg and 1141.0 + 110.41 mg per cent 
respectively. 

Benign ovarian tumours showed a 
significant increase of IgM and IgG pre­
operatively. The IgA was not altered. 
Post-operatively on lOth day, all the 
three immunoglobulins showed an in­
creasing trend in relation to pre-operative 
values, though the rise in IgG was statis­
tically not significant. On 30th post-opera­
tive day, all the three immunoglobulins 
were found to be significantly decreased 
in relation to lOth post-operative day 
(Fig. 1). 
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Sequential serum immunoglobulins in ovarian 
tumours. 

In malignant ovarian tumours, serum 
IgM, IgA and IgG showed a significant 
increase when compared to the control 
group. On lOth post-operative day, IgM 
level showed a further significant increase 

from pre-operative level, but IgA and IgG 
showed a significant decrease. On 30th 
post-operative day, lgM and lgG increas­
ed significantly compared to lOth day. 
The rise in IgA was not significant. Post­
operatively on 90th day, all the three im­
munoglobulins showed an insignificant 
decrease from 30th day (Fig. 1). 

Anderson (1966) observed that the 
serum levels of IgG was dependent upon 
the intensity of antigenic stimulation and 
on .the functional capacity of the antibody 
producing mechanisms. Vasudevan et al 
(1971) suggested that high levels of IgG 
could be due to an enhancement of im­
munoglobulin synthesis induced by solid 
tumours. The increased levels returned 
to normal after tumour ablation by radio­
therapy. It suggested a direct correlation 
beween the tumour mass and IgG. The 
findings in this study are in accord wit!1 
those of Anderson (1966) and Vasudevan 
et al (1971). The increase in IgG could be 
due to intensive stimulation by tumour 
antigens. This is further supported by the 
fact that IgG level decreased significantly 
post-operatively. In contrast to these ob­
servations, Tee and Watkins (1967) ob­
served that IgG catabolised at a faster 
rate in cancer patients than in healthy 
individuals, thereby reducing IgG levels 
in cancer patients. 

Post-operatively on the lOth and 30th 
day, the rise of IgM could be due to non­
specific effect of surgery as similar find­
ings were found both in benign and 
malignant tumours. This is corroborated 
by the observations of Hughes and 
Whitehead (1976), who also observed 
raised IgM levels post-operatively both in 
cancer and benign tumour patients. 
Post-operatively on 90th day, fall of all 
the three immunoglobulins may be due to 
gradual decrease in the tumour antigen. 

Laurova et al (1979) observed no signi-

I 
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ficant change in serum immunoglobulin 
levels in patients with stage I ovarian 
cancer during a follow-up study of 4 years 
at 3 months interval. However, patients in 
stage III, who were subjected to partial 
tumour resection andj or cytostatic the­
rapy and had no tumour progression dur­
ing the follow-up, showed reduced IgG 
levels in the samples taken at 12 month:o:: 
after surgery. In the present study follow 
up was done only upto 3 months. On the 
other hand, Laghi et at (1979) did not ob­
serve any abnormal immunoglobulin 
level in ovarian cancer patients. Kudeda 
and Kouril (1980) measured immuuno­
globulins in 20 women with ovarian can­
cer who were subjected to surgery and 
chemotherapy. They reported that the 
raised serum immunoglobulin levels sub­
sided before the patients expired. Simi­
larly in 4 out of 6 patients who had raised 
immunoglobulin levels and who died dur· 
ing the period of study, a fall in the levels 
of all the three immunoglobulins was 
found in the serum samples taken before 
their death. In the remaining 2 patients, 
the results were inconclusive (Table I). 

Ci1culating immune complexes (CICs): 

Various techniques have been used �f�o�~� 

identfication of immune complexes in 
cancer patients, but none of the available 
techniques seem to be ideal for detection 
of ICs in all malignancies. Most of the 
workers (Poulton et al, 1978 and Clayton 
et a/, 1982) have observed that PEG 
assay was a better method for detection 
of res in sera of ovarian cancer patients. 
This method is easy to carry out and sen­
sitive. Therefore, in the present study this 
technique has been adopted. 

Mean value of circulating immune 
complexes in the control subject was 
315.6 ± 45.2. It is higher in comparison 

3 

to the values reported by other workers. 
Rayner et al ( 1981) found that patients 
who were hospitalized for elective surgery 
had mean immune complex level of 198 
± 11.5. The raised value of ICs in the 
control subjects in this study could be ex­
plained on the basis of concurrent sub­
clinical infections in this country. Pati­
ents with benign ovarian tumours showed 
a slightly raised value of serum ICs which 
was statistically not significant. However, 
Clayton et al (1982) found significantly 
raised level of ICs in patients with be­
nign ovarian tumour as compared to that 
of the normal controls. 

In patients with malignant ovarian 
tumours, the pre-operative level of ICs 
was significantly higher than that of the 
normal control subjects or those with 
benign lesions (Table II). All these pati­
ents underwent surgery andj or chemo­
therapy. On the lOth post-operative day, 
the level of CICs was found to be signi­
ficantly decreased in 12 out of 15 cases. 
Two cases (case 11 and 13) expired. 
In 1 case (case 14) there was no signi­
ficant change from pre-operative level 
(Table I). 

At one month, in 5 out of remaining 13 
cases there was further reduction in the 
CICs. Four patients expired early (Table 
11). In 2 cases (case 5 and 12) the levels 
of CICs were increased. Case 5 was 
found to have upper respiratory tract in­
fection, whereas case 12 had recurrence 
of the tumour. Two cases were not avail­
able for further study. At 3 months 
follow-up, and 4 out of 9 surviving cases 
were available. All the cases showed fur­
ther decrease in the CICs including case 
5. This patient had treated for upper 
respiratory tract infection and was cured 
of this ailment prior to 3 months follow 
up. 

In the present study, the level of CICs 



TABLE I 

Sequential Semm Immunoglobulins in Patients With Malignant Ovarian Neoplasms (ill mg%) Who Expired Durillg Study 

Serum immunoglobulins in mg per cent 

Postoperative Postoperative 
Age in 
years loth day 30th day 

JgM IgA IgG 
JgM IgA IgG IgM lgA lgG 

Cont1·ofs (20) 121.1 218.0 1141.0 
±21.13 ±20.16 110.41 

Oyarian neoplasms 
Mucinous adenocarci-
noma 65 153.5 338.0 2750.0 195.8 279.4 2157.6 Expired 
Mucinous adenocarci-
noma 42 177.2 326.5 2476.2 226.8 247.8 1798.0 Expired 
Mucinous adenocarci-
noma 60 153.5 279.4 1656.0 Expired 
Papillary adenocarci-
noma 65 111.3 335.9 2642.0 145.8 244.7 1642.6 Expired 
Mixed germ cell tumour 25 109.1 225.1 1798.0 Expired 
Metastatic chorio-
carcinoma 30 125.0 293.0 2558.6 226.8 247.8 2157.6 Expired 

Figure in parenthesis indicate number of cases studied. 
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TABLE li 

Immune Complexes in Ovarian Tumour (OD X 103) 

Category No. of 
cases Pre operative 

Healthy controls 8 315.6 
±45.2 

Benign tumours 10 382.5 
±90.2 

't' 1.8035 
'p' NS 

Malignant tumours 15 
Granulosa cell tumoux 4 895 

600 
675 
590 

Papillary cyst-
Adenocaxcinoma 3 980 

1070 
970 

Mucinous adeno• 
carcinoma 3 1070 

865 
750 

Immature teratoma 1 1190 
Mixed germ cell 
tumour 1 840 
Metastatic chorio-
carcinoma 1 1190 
Metastatic Krukenberg 
tumour 1 660 

NS = Not significant . 

correlated well with clinical response to 
surgery and/ or chemotherapy. In all the 
patients after tumuor ablation IC level 
showed a significant decrease util there 
was recurrence which was associated 
with an increased level as observed in 
case 12. Populton et al ( 1978) and Clay­
ton et al (1982) also demonstrated signi­
ficantly higher levels of immune com­
plexes in the sera of patients with ovarian 
cancer. These patients had surgrey and/ 
or chemotherapy. During remission, the 
level of immune complexes was found to 
be similar to the control group until re­
currence occurred. Clayton et al (1982) 

Postoperative 
lOth day 30th day 90th lay 

343.0 327.5 NA 
±70.13 ±72.96 

1.035 0.4.59 
NS NS 

' 
655 525 370 
500 460 NA 
550 450 410 
410 300 NA 

820 Expired 
700 NA NA 
630 NA NA 

620 Expired 
750 Expired 
�E�x�p�i�r�~�d� 

850 1030 840 

Expired 

i200 Expired 

590 400 NA 

NA Not available. 

further observed that upper respiratory 
tract infection might cause elevation of 
CICs. In conrast to the above findings, 
some workers (Teshima et al 1977; Price 
et al 1980 and Clarke et a[ 1982) found 
no difference in ICs level in control, pre­
operative or post-operative sera of pati­
ents with ovarian cancer. 

The observations of the present study 
suggest that immune complexes are com­
posed of antitumour antibody and 
tumour derived antigens, since �h�i�g�h�~�s�t� 

values were from patients with a large 
tumour load. Furthermore, levels fell 
in patients who obtained remission from 
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disease either by surgery and/ or chemo­
therpay, in whom there was little or no 
residual tumour to create the quantity of 
circulating tumour antigens necessary to 
maintain an elevated level of ICs. There­
fore, the study of immune complexes 
may be used to know the extent of 
tumo1,1r load, the efficacy of therapeutic 
protocol and to detect recurrences. 
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