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In t?·od uction 

Interest in the immunological aspects o£ 
infertility began after the successful at­
tempt of producing antibodies against the 
spermatozoa in experimental animals by 
Landsteiner and Metchnikoff (1899). 
Following the report of Wilson (1954) of 
3 cases of male infertility showing the 
presence of a serum factor capable of 
causing intense sperm agglutination, the 
modern concept implicating immunologic 
basis in the human infertility was for­
mulated. Consequently, the role of anti­
spermatozoal antibodies in human in­
fertility has been extensively studied by 
various workers. The incidence of high 
levels of sperm antibodies in infertile 
male have varied from 3 per cent 
(Rumke, 1965) to 18 per cent (Naka­
bayashi et al 1961) and from 7 per cent 
(lsraelstam, 1969) to 78.9 per cent 
(Franklin and Dukes, 1964) in females. 

However, studies on the relationship of 
antispermatozoal antibodies with infertile 
status of the individual yielded equivocal 
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and often contradictory results (Souther­
land and Landing, 1961 and Phadke and 
Padukone, 1964). As such the exact role 
of antisperm antibodies in causation of 
sterility still remains an enigma and needs 
further studies. This paper describes the 
incidence and ti tre of antisemen anti­
bodies in healthy f erti le couples and in­
fertile couples as detected by various 
sensitive serologic methods. 

Material and Methods 

Forty-five infertile couples were in­
cluded in this study, requisite clinico­
pathological investigations including 
semen examination of 'male were done in 
all cases to exclude any obvious organic 
cause for infertility . These patients were 
subjected to a battery of serological tests. 

Serological studies included, Spermato­
zoal agglutination test (SPAT) by modi­
fied Franklin and Dukes microagglutina­
t ion technique (1964) and Israelstam 
(1966) Spermatozoal immobilization test 
(SPIT), as used by Leslie and Quinlivan 
(1966) ; Bentonite flocculation test 
(EFT), Bloch and Bunim (1959); Tanned 
red cell agglutination test (passive 
hemagglutination test) (PHAT) Boyden 
(1951) technique modified by Doniach 
and Roi tt (1958); Complement fixation 
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test, Price (1950); Immunodiffusion, pro­
cedure followed by Cruickshank with 
some modifications. 

Antigen from whole semen was prepar­
ed after liquafation of the semen sample 
which was then frozen and thawed 6 
times and subjected to homogenization by 
a glass tube manual homogeniser for 30 to 
45 minutes. This homogenate was then 
centrifuged at 2,000 revolution per 
minute for 15 to 25 �m�i�n�u�t�~�s� to separate 
the clear supernant from the debris at the 
bottom of the tube. It was then stored 
at the bottom of he ube. It was than 
stored at 20°C in the deep freeze. The 
similar method was employed for pre­
paration of antigen from semen of both 
infertile male and healthy control sub­
jects. The anti human semen rabbit anti­
serum, uscol as control was prepared by 
injecting into rabbits, a healthy donor 
semen with complete freuds adjuvent. 
For control 30 healthy young fertile 
couples having 2 to 5 issues were included 
in this study for the presence of anti­
semen antibodies in both male and 
female partners by S.P.A.T., S.P.I.T. as 
basis screening tests and additional 
P.H.A.T., and B.F.T. using husbands own 
semen as an antigen. 

Observations 

The serological studies revealed that 
antisemen antibodies were detected in 
4.4% by SPAT and 0 per cent by S.P.I.T., 
11.11 per cent by PHAT 13.33 per cent 
by EFT and 8.88 per cent by CFI in 
males; and 20.0 per cent by SPAT, 2.0 per 
cent by SPIT, 31.11 per cent by PHAT, 
33.33 per cent by EFT and 22.22 per cent 
by CFT in females using husband's own 
semen as antigen as shown in Table I. 
When healthy donors semen was used as 
an antigen the percentage was 0 per cent 
by SPAT, 0 per cent by SPIT, 2.22 

per cent by PHAT, 4.22 per cent by EFI 
and 2.22 per cent by CFT in males, while 
in females percentage positively was 8.88 
per cent by SPAT, 0.0 per cent by SPIT, 
8.88 per cent by PHAT, 11.11 per cent 
by EFT and 11.11 per cent by CFI 
(Table II). In both the males in whom 
spermatozoa agglutinating antibodies 
were detected, the sperms in their semen 
appeared autoagglutinated. 

Witl: healthy fertile control, antisemen 
antibodies were detected in 3.3% by 
SPAT, 0% by SPIT, 3.3% by PHAT and 
3.3% by EFT in males and 10.0% by 
SPAT, 3.5% by SPIT, 13.3% by PHAT 
and 13.3% by EFT in females using 
husbands own semen as an antigen as 
shown in Table III. 

With immunodiffusion using direct 
reaction in agar gel between wives sera 
and seminal antigens from husband, only 
2 cases showed one faint precepit line 
after 72 hours incubation. No precepit 
line was seen with male sera and other 
groups using donor semen as antigen .. 

Results showing titres in various 
techniques in test and control groups is 
shown in Tables I, II and III. Table IV 
shows the comparative per cent positivitJ 
in test and healthy fertile control group. 

Discussion 

The present study was under-taken 
with a view to investigate the role of im­
munological factors employing various 
serological techniques. Studies related to 
the detection of antisemen antibodies 
(A.S.A.) in the sera of infertile human 
couples have yielded interesting results. 
Of a total of 45 infertile human couples, 
antisemen antibodies were detected in 
4.4% of males and 20.0% of females by 



Method 

Titres 

1: 1024 
1: 512 
1:256 

1: 128 

1: 64 

1: 32 
1: 16 
1:8 

1: 4 

-----·- ·· 

TABLE I 

Showing Titres by Various SerologiC'CLl Techniques in Male CLnd Female in Test Group (Using 
Husbands Own Semen as Antigen) 

SPAT PHAT BFT CFT 

Male Female Male Female Male Female Male Female 

- - - + (1) - - - -
- - - + (3) - - - -
- - + (1) + (5) - - - + (2) 

1:60 

- - + (3) + (1) - - - + (3) 
1:50 

- · - + (1) +(4) + (1) +(6) + (2) + (2) 
1:40 

- + (5) - - + (2) +(3) - -
+(1) + (2) - - + (1) +(3) - -
+ (1) + (2) - - + (2) +(1) + (2) + (2) 

1:20 
- - - - - +(2) - + (1) 

1:10 

SPAT - Spermatozoa Agglutination Test. 

PHAT - Passive haemagglutination Test (Tanned red cell) . 

BFT - Bentonite flocculaticn Test. 

CFT = Complement fixation Test. 

SPIT ·-·- Spermatozoa immobilization Test. 
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Method 

Titres 

1: 1024 
1: 512 
1:256 
1:128 
1: 64 

1: 32 
1: 16 

1:8 

1:4 

TABLE II 

Showing Titr es by Va1·ious Serological Techniques in Male and Female in Control Group 
(Using Donors Semen as Antigen) 

SPAT PHAT 

Mal e Female Male 

+ (1) 

+ (1) 

+ (1) + (2) 

+ (2) 

SPAT 

PHAT 

BFT = 
CFT 

SPIT = 

" 

BFT CFT 

Female Male Female Male 

+ (3) + (2) + (2) -

+(1) - + (1) 
+ (2) -

+ (l) 

Spermatozoa Agglutination Test. 

Passive haemagglutination Test (Tanned red cell) . 

Bentonite flocculation Test. 

Complement fixation Test. 

Spermatozoa immobilization Test. 

Female 

+(2). 
l:IJO 

+ (2) 
1:40 
+ (1) 
1:30 
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TABLE III 
Showing Antisemen, Antibodies Titres by Various Serological Techniques in Males and 
Females in Healthy Fertile Control Group (Using Husbands Own Semen as Antigen) 

Method SPAT PHAT BFT SPIT 

Titres Male Female Male Female Male Female 

1: 1024 
1: 512 
1: 256 
1: 128 
1: 64 1 Posi-

tive 
case in 
Female 

1: 32 + (1) + (1) 
1: 16 + (1) + (2) 
1:8 + (1) + (1) + (3) +(1) 
1:4 + (2) 
1:2 

SPAT Spermatozoa Agglutination Test. 
SPIT Spermatozoa immobilization Test. 
PHAT Passive haemagglutination Test. 
BFT Bentonite flocculation Test. 

TABLE IV 
Showing Comparative Per cent Positivity in Bot]!_ Sterile (Test) Group and Healthy 

Total 
No. of 

Fertile (C,ontrol) Groups as Shown by Various Techniques 

Per cent positivity (in terms of antispermatozoan 
antibody titres males and females) 

SPAT PHAT BFT SPIT 

Groups 
investi­
gated cases-----------------------------------------------------------

Antigen 
used in 
groups 

Sterile 
couples 
(Test­
Group) 

Healthy 
fertile 
couples 
(Control 
Group) 

Difference of 
percentage in 
fertile control 
group 

45 

30 

Males Females Males 

4.4% 20.0% 11.11% 

3.3% 10.0o/o 3.3% 

1.1% 10.0o/o 7.8% 

Females Males Fernales 

31.11%13.33% 33.33% 

13.3% 3.3% 13.3% 

17.8% 10.03% 20.03% 

4. 4% Husbands 
own semen 
as antigen 
in each 
couple. 

3.3% Husbands 

1.1% 

own semlllll 
used as an­
tigen in 
each couple 
testing. 



Showilog Titres by Va1·ious 

Method SPAT 

Titres Male Female Male 

1: 1024 
1: 512 
1: 256 
1: 128 
1: 64 - - + (1) 

1: 32 - - -
1: 16 - + (1) -

1:8 + (1) + (2) -
1:4 - + (2) -

SPAT 

PHAT 

BFT 

CFT 

SPIT 

" 

TABLE II 

Serological Techniques in Male and Female in Control Group 
(Using Donors Semen as Antigen) 

PHAT BFT CFT 
Female Male Female Male Female 

+ (3) + (2) + (2) - + �(�2�~� 
1:60 + (1) - + (1) - + (2) - + (2) 
1:40 - +CJ) + (1) 
1:30 

== Spermatozoa Agglutination Test. 

= Passive haemagglutination Test (Tanned red cell) . 
= Bentonite flocculation Test. 

= Complement fixation Test. 
::::: Spermatozoa immobilization Test. 
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SPAT, using husbands own semen as 
antigen. A similar incidence has been re­
ported by other investigators with this 
technique (Kibrick, 1952; Franklin and 
Dukes, 1964 and 1964 (a), 1968; Eo Fjall­
brant, 1965; Israelstam, 1969; Glass and 
Vaidya, 1970•; Ausbacher, 1971 (a) and 
Mohd. Hanifian, 1972). When PHAT, 
EFT, CFT techniques were employed us­
ing husbands own semen as antigen, the 
incidence of antisemen antibodies was 
seen to be higher in both the partners be­
ing 11.11 per cent, 13.3'3 per cent 
and 8.88 per cent respectively in males 
and 31.11 per cent 33.33 per cent and 
22.22 per cent respectively in females the 
higher incidence found by these techni­
ques indicated that the PHAT, EFT and 
CFT are qualitatively much more sensi­
tive than the SPAT. The incidence of 
occurence of A.S.A. in females in infertile 
test group was significantly higher 
(20.0%) and the titres of A.S.A. when 
compared amongest the positive infertile 
females and fertile females were signi­
ficantly higher in the former group (1.32 
dilution). 

Control group comprising of 30 healthy 
fertile couples when investigated for 
A.S.A. revealed 3.3% of males and 
10.0% of females by S.P.A.T. using 
husbands own semen as antigen, Another 
fact regarding the titres of antibodies in 
this group reveals that the positive cases 
were of low titre group ranging from 1: 2 
to 1:16. A similar observation has been 
reported by other investigator with this 
technique of SPAT, using husbands own 
semen as antigen. (Kibrick, 1952; 
Franklin and Dukes, 1964 and 1968) Eo 
Fjallbrant, 1965; Isrfl.elstam, 1969; Glass 
and Vaidya, 1970; Ausbacher, 1971 and 
Mohd. Hanifian, 1972). When PHAT, 
EFT and CFT techniques have employed 
using husbands own semen as antigen, the 

incidence of antisemen antibodies was 
seen to be higher in both the partners be­
ing 11.11% 13.33% and 8.88% respective­
ly in males and 31.11%, 33.33% and 
22.22% respectively in females, the higher 
incidence found by these techniques in­
dicated that the PHAT, EFT and CFT 
are qualitatively much more sensitive 
than SPAT. The incidence of occurence 
of antisemen antibodies in females in in­
fertile test groups by basic screening test 
of SPAT was significantly higher (20.0%) 
and the titres of antisemen antibodies 
when compared amongst the positive in­
fertile females and fertile females were 
significantly higher in the former group 
(1: 32 ditation). 

Control group composing of 30 healthy 
fertile couples when investigated for 
ASA revealed 3.3% of males and 10.6% 
of females by SPAT using husbands own 
semen as antigen. Another fact regarding 
titres of antibodies in this reveals that 
the positive cases were of low titre group 
ranging from 1:2 to 1:16. A similar ob­
servation has been reported by earlier 
workers. When case to case comparison 
was made in different groups, it was ob­
served that with the use of PHAT, EFT 
and CFT, antibodies were not only de­
tected in those cases in which such anti­
bodies were found by SPAT but in addi­
tion, additional cases proved to be nega­
tive by SPAT techniques were discover­
ed which actually contained antibodies in 
their sera. These observations force one 
to draw the invariable conclusion that 
PHAT, EFT and CFT are better, more 
reliable and more sensitive techniques in 
the detection of antisemen antibodies in 
the infertile human couples. In contrast 
SPIT and Immunodiffusion techniques 
were found to be much inferior than the 
former techniques, in as much as with the 
former techniques only 4.40 per cent im-
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mobilising antibodies were found in 
females and none in males as compared 
to 3.3% in females of fertile control group 
(as shown in Table III). 

In 2 cases autoagglutination of sperma­
tozoa was noted in the ejaculates and in 
both of them High titres of antisemen 
autoantibodies were also observed Bofj­
allbrant, 1968, has noticed a significant 
correlation between sperm agglutination 
in the ejaculate, the cervical mucous 
penetrability of spermatozoa and sterility. 
Higher incidence of occurrence of anti­
semen antibodies in female partner may 
be related to their frequent exposure to 
seminal antigen there by expected to be 
much more responsive immunologically 
than the males. Only when antibodies 
were detected to their husbands semen 
these were also detected to the donor 
semen. The high levels of antibodies in 
females may have significant role in caus­
ation of infertility in these patients. On 
the basis of these findings, it is concluded 
that women react against the antigen 
present in the semen to variable extent. 

Summary 

Antisemen antibody levels were deter­
mined in 45 human couples of unexplain­
ed infertility by Spermatozoa agglutina­
tion test (SPAT), Spermatozoa immobi­
lization test (SPIT) , Tanned red cell 
agglutination test (Passive hemagglutin­
ation test) (PHAT) Bentonite floccula­
tion test (EFT), Complement fixation 
test (CFT) and immunodiffusion proce­

�~ �d�u�r�e�s� using whole semen of healthy 
donors as well as of infertile males as 
antigen. Antisemen antibodies were 
detected in 4.4 per cent by SPAT 0 per 
cent by SPIT, 11.11 per cent by PHAT, 
13.33 per cent by EFT and 8.8 per cent 
by CFT in male partners and 20.0 per 
cent by SPAT, 2.0 per cent by SPIT, 31.11 
per cent by PHAT, 33.33 per cent by EFT 

and 22.22 per cent by CFT in female part­
ners using husbands own semen as 
antigen. When healthy donors semen was 
used as an antigen the percentage was 
0 per cent by SPAT, 0 per cent by SPIT, 
2.22 per cent by PHAT, 4.22 per cent by 
EFT and 2.22 per cent by CFT in males 
while in females Percentage positivity 
was 8.88 per cent by SPAT, 0 per cent 
by SPIT, 8.88 per cent by PHAT, 11.11 
per cent by EFT and 11.11 per cent by 
CFT. For control 30 healthy fertile 
couples were included for the detection of 
antisemen antibodies in both male and 
female partners by SPAT, SPIT, as basic 
screening tests and additional PHAT and 
BFT using husbands own semen as an 
antigen. The antisemen antibodies were 
detected in 3.3% by SPAT 0.0% by SPIT, 
3.3% by PHAT and 3.3% by BFr in 
males and 10.0% by SPAT, 3.3% by SPIT, 
13.3'% by PHAT and 13.3% by BFr in 
females using husbands own semen as an 
antigen. 

The comparison of percentage positi­
vity between infertile test group and fer­
tile control group has been used. However 
with immunodiffusion precepit lines 
were seen only in 2 female patients against 
their own husbands seminal antigen. 
PHAT, EFT and CFT appear to be more 
sensitive techniques than SPAT and 
SPIT. 

Antibodies were detected in relatively 
more patients by using patients semen as 
antigen as compared with donors semen. 
Amongst the 2 partners antibodies were 
detected more frequently in higher levels 
in females. 
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