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SUMMARY 

Forty-five patients of ovarian neoplasia ( 11 of malignant ovarian 
tumour and 34 of benign neoplasia) were investigated alongwith 
·ixteen control cases for assessment of cell-mediated immunity by 
cutaneous DTH response to recall antigens and 2 : 4 DNCB. It was 
ob erved that response to PPD and 2 : 4 DNCB was significantly 
suppressed in ovarian neoplasia· and it correlated well with the 
clinical stages of the ovarian malignancies. Furthermore, there was 
definite enhancement of response to 2: 4 DNCB in n~o-third cases 
o( malignant ovarian tumour after six weeks of surgical operation. 
It was propounded that evaluation of cell-mediated immune-response 
could be employed as1 a useful prognostic tool in following up 
patients undergoing surgical resection. Patients not eliciting improve­
ment in cutaneous DTH response after surgery alone probabl)' 
need 1·adiation or chemotherapy or a combination of both. 

lntrodnction 

The O\ ary i · the third mo~t common ~itc 
[or primary malignancy of genital tract. 
Women of menopausal age group show 
highe t incidence of ovarian neoplasia. 
Frequency of ovarian tumours recorded at 
the hospital ba~ed cancer registry of de· 
partment of pathology from 1963 to 197 3 
is 8.02%. 

Nalick et al (1974) reported highly sig-
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uiftcan t retttiomhip between cellular im­
munity and clinical course of patients 
suffering from gynaecological malignan· 
cies. Philips el al (1971) observed that • 
tumour specific antigens were present both 
in carcinoma cervix and adenocarcinoma 
of ovary whith elicited both humoral and 
cell-mediated immune response. Khoo 
and ~Iackay (1974); Iichel (1978) reported 
impaired re~ponse to 2: 4 DNCB and re­
call antigens in majority of patients with 
ovarian malignancies. Piver et al (1981) 
studied cutaneous DTH response in 
patients o( ovarian malignancies treated 
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with chemotiierapy and immunotherapy 
but failed to demonstrate a correlation bet­
ween response to chemotherapy and im­
munocompetence as demonstrated by de­
layed cutaneous hypersensitivity reaction. 

The present study was undertaken to 
evaluate non-tumour specific cell-mediated­
immunity :mel humoral immunity in 
patients suffering from ovarian neoplasia, 
both benign and malignant. 

1\Iatcriol and iVIethods 

The present study included 61 cases 
admitted to the obstetrics and Gynaecology 
ward of university hospital, B.H.U., 
Varanasi. Eleven patients with malignant 
ovarian tumours (2 in stage I, 3 in stage 
II, 2 in stage III and 4 in stage IV) and 
34 patients with benign ovarian tumours 
(9 with pseudomucinous cystadenoma, 8 
with serons cyst adenoma, 7 with teratoma, 
3 each with cystic ovary and infarcted 
cyst, 2 with granulosa-theca cell tumour 
and one each with Brenner tumour and 
fibroma), all histologically proved. There 
were 16 control cases. Staging of car· 
cinomaovary was carried out according to 
the International Federation of Gynaeco­
Iogy and Obstetrics adopted in 1964. 

Routine investigations included a 
thorough history taking, clinical examina­
tion, haematological investigations, Serum 
protein studies and detailed histopatholo· 
gical study of surgically removed tumours. 

Immunological investigations included 
study of Cl\U by evaluating : 

(a) Cutaneous DTH response to -
(i) 2 4 Dinitrochlorobenzene 

(DNCB) by the method adopted 
from Eliber et al. 

(ii) Recall antigens PPD and 
Candida albicans by the method 
adopted from Nalick et nl. 

(b) Absolute lymphocyte count study of 
humoral immunity by quantitative 

estimation of serum IgG, Ig·M and 
lgA (Fahey 1968). 

Observation 

The present study comprised of 11 
patients with maligna1'lt ovarian tumour 
and 34 with benign ovarian tumour and 
16 age and sex matched control cases. The 
mean age of patients with malignant ova· 
rian tumour was 43 years and 37 years 
for benign tumour patients. 

Evaluation of CMI by Cutaneous DTH 
1·esponse to recall antigens-PPD and Can· 
dida albica.ns : 

Diameter size of positive response to 
PPD in control cases ranged from 5 mm 
to 25 mm, whereas both in benign and 
malignant ovarian tumour groups, it 
varied from 3 mm to 10 mm. There was 
statistically significant reduction in the 
diameter of skin response in the malignant 
ovarian tumour group as compared to 
control (P <0.01). A highly significant 
reduction (P < .001) . in the mean.. diameter 
of positive response was noted in the 
benign tumour group vs. control group. 
But, the response did not statistically clif· 
fer between malignant and bcningn 
subgroup of ovarian tumours (P -<0.06) 
(Table I). However, evaluating response to 
candida albicans showed no significant 
alteration between control group and ova· 
rian tumours (both benign and malignant) 
(P <0.2 and <0.7 respectively). 

Evaluation of CNII by Cvtaneous DTH 
response to 2 : 4 DNCB 

Revealed that anergy was observed in 
27 : 27% cases with malignant ovarian 
tumour but it ·was absent in benign neo· 
plasia group and in control group.. Detail· 
eel analysis of the malignant ovarian group 
showed 100% positive response in patients 
having malignant tumour in stage I and II 
and anergy was present_ ii~_ pati<:_l2_~~ _h_aving 
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TABLE I 
Cutaneous DTH R esponse to R ecall Antigen PPD i11 Ovarian Tulllours and Control 

Classification Range Mean S.D. t p 

Malignant Ovarian tumours 11 3-10 8.18 1.96 3 .9578 < 0.01 
nun nun 

Stage I 2 7-10 8.5 2 .12 
Stage II 3 4-8 6 .0 2.00 
Stage III 2 6-7 6.5 0 .71 
Stage IV 4 3-7 5.0 1.83 

Benign Ovarian tumours 34 3-10 5.74 1. 73 4.6870 <0.001 

Cystic Ovary 3 5-9 6.33 2.98 
Pseudomucinous 9 4-9 6 . 22 1.48 4.38 < 0 .01 
Cystadenoma Serus 
Cystadenoma 8 3-7 5.38 1.19 4 .76 < 0.001 
Granulosa and Theca 
Cell tumour 2 4-5 4 .53 0 .71 
Teratoma 7 2-7 5.43 2 .15 4.37 < 0.001 
Infarcted cyst 3 4-10 6.46 3 .46 2.73 < 0.02 
Brenner's tumour 1 6 
Fibroma 1 5 

Control 16 5-25 12.8 5 .95 
Malignant vs. 
Benign Ovarian 0 .664 ;<0 .6 
tumours 

TABLE II 
Cutaneous DTJI Response to DNCB in Patients With Ovariatz Tumours and Control 

Response to the challenge doses of DNCB after 

Classification 
48 hours (per cent positivity) 

+ ++ ++ + + +++ Anergy Total 
+ % 

Malignant ovarian 
tumour 27.27 18 .18 9.09 18 .18 27 .27 72.73 

Stage I 100% 100 

Stage II 33 .33 33 .33 33 .33 100 

Stage ill 50 50 50 
Stage IV 50 50 50 

Bengin ovarian tumour 35.29 41.18 23.53 1(\() 

Cystic Ovary 66 .67 33 .33 100 
Pseudomicinous 
Cystadenoma 77 .78 22.22 100 
Serous Cystadenoma 75 25 100 
Granulosa and 
Theca Cell tumour 50 50 100 
Teratoma 57.14 28 .57 14.28 100 
Infarcted Cyst 33 .33 66 .67 100 
Brenner's tumour 100 100 
Fibroma 100 100 

Control 62.50 18 .75 18 .75 - · 100 
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malignant tutnour in ~tagc JJI and IV 
(Table 11). Comparati,e ~tud) of cutane­
nu DTII response to challange dose of 
0 CB in patients of malignant ovarian 
tumour before and six week after opera­
tion re\'caled that two-third case showed 
t'nhanred response to challange dose of 
~ : 1 1) , ' CB whereas in benign tumour 
group, rc~pon~c to the challange dose of 
2 : 1 D CB aLter operation was not much 
altered (Table lii). 
Compnrati,,(' Study of I JIIJ/Illi!O[!,louu l ins 

lf't 1els bf'fore and six IT'eek after ofJeration : 

Elicited increased IgG and Ig:\f level in 
two-third asc and JgA le' el in One-third 
ca e of malignant ovarian tumour after 
operation . In the benign neoplasia gToup 
five-eighth ra~c bowed ri~e in TgG and 

four-eighth cases showed rise in IgM and 
IgA level after operation (Table IV). 

Discussion 

Immunoglobulin quantitation after sur­
gical resection showed a definite rise in 
levels in the patients with ovarian neo· 
pia ia probably indicating a release of 
anti-tumour antibody in circulation due to 
marked decrease in tumour load. It is well 
known that patient suffering from neo­
plasia produce tumour specific antibodies 
and in most cases of solid tumours these 
antibodies arc injurious to the patients a~ 
they serve as enhancing antibodies. 

Evaluation of cell medicated immunitY 
revealed impaired response to PPD and 
2: 4 DNCB in ovarian malignancies 

TABLE lli 
Compnran1 e tudy of Cutnneo1u DTH R esponse to Challenge Dose of DNCB ill Patients of 

O•·arian Tumours Before and 6 Weeks After Operation 

Before After 
Classi.fica t ion Serum Histological ppelra- opera-

No. tion tion 
(6 weeks) 

Malignant 7180 Anaplastic 
neoplasms Carcinoma 

(Stage III) 
6913 Endometroid + ++ 

Ovarian Carcinoma 
(Stage II) 

7147 Papillary + ++ 
Adeno-carcinoma 
(Stage IV) 

- ---------
Benign 7536 Carpora ++ ++ 
n oplasms Albicantes 

6895 Pseudomucinous ++ +++ 
<:ystadenoma 

7077 Papillary ++ ++ 
mucinous 
cystadenoma 

7148 Teratoma +++ + 
7286 Teratoma + + 
7231 Infarcted cyst + + 
7080 Fibroma +++ ++ 
6736 Granulosa 

Twnour 
Cell +++ +++ 



...... ::;; 

TABLE IV 

Comparatire Study of Serum lmmunog/obulinlgG, JgA and JgM AlteraLion Before all(/ After 
6 Weeks of Surgical Treatment 

IgG IgG IgA IgA IgM IgM 
Classification Histological diagnosis before aftet· before aftc1· before after 

operation operation operation operation .operation operation 

Malignant 7080 Anaplastic Ca 1600 1600 100 240 350 80 "-< 
0 Neoplasms (Stage III) G 

6913 Endometroid 700 1600 200 110 80 300 § 
Ovarian Ca > 

(Stage IT) t"' 

7147 Papillary adeno- 1600 2600 200 120 100 160 0 
"-:! 

carcinoma 
0 

(Stage IV) tJ:I 
Ul 
~ 

e] 
Benign 7536 Corpora albicantes 1200 1400 380 300 140 120 ~ Neoplasms 6895 Pseudomucinous 1400 1900 400 190 190 320 fh 

Cystadenoma 
> 7077 Papillarymucinous 1350 1250 180 300 300 140 z 

Cystadenoma 0 
7148 Teratoma 1000 2400 350 320 120 180 ~ 7286 Teratoma 700 1250 280 300 90 140 z 
7231 Infarcted Cyst 1150 1200 250 200 160 160 > 

~ 7080 Fibroma 1600 1500 140 200 320 140 0 6736 Granulosa Cell 1400 1250 200 360 100 200 t"' 
0 Tumour 
~ 
~ 
..... 

~ 

' 
L 
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(Tables I :mel II). Thi~ is in complete 
agreement to the study conducted hy 
Hughes ancl Mackey who observed suppre­
ssion of tuberculin response in ovarian 
tumour compared to control group. alick 
et al also noted suppressed response to 
PPD in marian ma I ignancies . Khoo 
(1974, 1978) observed increased inci­
dence of anegry and impaired acti­
vity to 2: D 1 'CB and PPD in 
patients \l'il h m·arian ma I ignancies as com-

/' pared to the control group and fm ther­
morc, they aho observed progressive in ­
rrea~e in the incidence of anergy and im­
paired response wi tiL worsening of clinical 
staging of tumour. They propounded that 
impairement of cell-mediated-immunity 
was an unfavourable factor in host tumour 
interaction. However, fichael and Levi 
(1971) observed that l)mphonlotoxicity 
test did not always correspond to the clini­
cal stage of the patient. Our follow-up 
study showed a good correlation between 
cutaneous D rii response to 2: ·1 DNCB 
and clinical staging of ovarian malignan­
cies (Table 11). Capacity to respond to the 
rhallang dose of DKCB improved in two­
third case. of malignant ovarian tumour 
after operation (Table Ill). The present 
'itudy thercf01e, conclude that eva luation 
ol cell-medi:Hcd non-tumour specific im­
nnme re<>pome to recall antigens and 2 : 'l 
DNCll in patients "·ith ovarian tumom· 
correlates well with the clinical stage of 

the disease and could be employed as a 
useful prognostic tool in following up 
patients undergoing surgical resection. 
Patients not showing· much improvement 
in cutaneous DTH response after surgery 
alone probably need radiation or chemo­
therapy or a combination nf both. 
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