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ABSTRACT: The presence of various cytokines, namely the tumor
necrosis factor (TNF-cr), interferon (IFN-y), and interleukins (IL-1

and lL-6), was investigated in seminal plasma of fertile, infertile, and
immunoinfertile men using specific immunoradiometric assays. TNF-a
and IL-i were not detected. IFN-y was detected, but the differences

between the levels of fertile and infertile/immunoinfertile were not
significant (P> 0.05). lL-6 was detected in seminal plasma with

significantly higher levels in infertile/immunoinfertile men compared
to those of fertile men. IL-6 was also present in sera, and interest-

ingly, the levels in sera were lower than those in seminal plasma.
IL-6 levels in seminal plasma correlated significantly with some sperm

parameters and penetration rates in the human sperm penetration
assay (SPA). These findings suggest that IL-6 is associated with
infertility and may be of importance in specific diagnosis and treat-
ment of male infertility.
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ntispermatozoal antibodies have been implicated as

cause of infertility in humans (Mathur, 1993; Bron-

son et al, 1984). However, the role of cell-mediated im-

munity (CMI) in infertility has remained underexplored.
Recent advances in the fields of DNA recombinant and

hybridoma technologies have made available the purified

soluble mediators (cytokines) of CMI and their highly

specific monoclonal antibodies (MAbs) to investigate their

effects on reproductive cells in vitro and to explore their

relevance in vivo. These cytokines have been shown to

have distinct biological effects on growth and differenti-

ation in a variety of somatic/cancer cell lines and have

also recently been tested for their effects on reproductive
cells in vitro. Many of these cytokines such as interferons

(IFN-a and IFN-y) and tumor necrosis factor (TNF-a)

were found to have cytotoxic effects, and others such as

transforming growth factors (TGF-a and TGF-iI) were
without any effect on sperm cells when tested in vitro

(Anderson and Hill, 1988; Daya and Clark, 1993; Naz,

1993). However, their presence and relevance to infertility

in vivo have not been investigated.

The present study was conducted to investigate the

presence of various cytokines, namely TNF-cv, IFN-y, IL-
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1 , and IL-6, in the seminal plasma and/or sera of infertile

men having infertility attributed to male/idiopathic/im-

munologic factors. If present, their concentrations were

correlated with various seminal parameters to determine

whether they had any relevance to infertility.

Materials and Methods

Patient Population

The seminal plasma andlor sera were collected from healthy

fertile and infertile individuals for measurement of various cy-

tokines, namely TNF-a, IFN-y, IL-lfl, and IL-6.

Seminal Plasma

Seminal plasmas were collected from the liquefied (37#{176}C,30

minutes) semen of fertile men (n = 10, patient nos. 1-10) and

infertile men (n = 15, patient nos. 11-25) (both groups 30-37
years old) (Table I) by centrifugation, 1 mM protease inhibitor

phenylmethylsulfonyl fluoride (PMSF) was added, and the spec-

imens were aliquoted and stored immediately at -20#{176}Cuntil

used. The addition of 1 mM PMSF significantly inhibited the

proteolytic activity of seminal plasma as studied by the BioRad

substrate gel technique (cat. no. 500-0011; BioRad, Richmond,

California); there was a complete block of proteolytic activity in

majority of the samples tested. The infertile men had infertility

attributed to male factor or idiopathic etiology and had abnormal
semen analysis and/or defective sperm function as demonstrated

by reduced (0-4%) sperm penetration rates in the assay of human

sperm penetration of zona-free hamster oocytes (SPA) (Table 1).

The infertile men did not reveal the presence of antisperm an-
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tibodies in their sera by the immunobead technique (IBT) (Bron-
son et al, 1985).

Seminal plasmas were also collected from another group of

fertile men (n = 10, patient nos. 1-10) and infertile men (n =

10, patient nos. 11-20) (both groups 29-36 years old) (Table 2)

and stored at - 20#{176}Cas described above. The infertile men had
infertilityattributed to immunologic reasons as evidenced by

the presence of antisperm antibodies in their sera by the IBT

and will be referred to as “immunoinfertile.”

Sperm Motion Analysis-Semen from these fertile and infer-
tile individuals was analyzed for total sperm count, percent mo-

tility, and various sperm motility characteristics, namely veloc-

ity, linearity, amplitude of lateral head displacement (ALH) and

beat frequency (Tables 1 and 2) using computer-assisted sperm

analysis (CASA). For CASA, an aliquot (7 l) of sperm suspen-

sion was placed into a Makler chamber (Sefi-Medical Instru-

ments, Haifa, Israel),and the sperm motion characteristics were

determined using a computerized semen analyzer (Cell Soft Cryo

Resources Ltd., New York, New York), as described elsewhere

(Naz et al, I 992a,b). The following parameter settings were used

throughout the study: 30 frames analyzed at an image frequency

of 30 Hz, 3 frames minimum sampling for motility, 15 frames

minimum sampling for both velocity and ALH measurements,

10 tim/second threshold velocity, minimum linearity of 2.5 for

ALH measurement, and cell size range of 4 to 40 pixels with a

magnification calibration of 0.688 tm/pixel.

Sperm Penetration Assay (SPA) -The fertilizing capacity of

sperm present in semen of fertile and infertile men was inves-

tigated using the method of Yanagimachi et a! (1976) with slight

modification as described in detail elsewhere (Naz et al, I 992a,b).

Briefly, the swim-up sperm (5-10 x 106 motile sperm/rn!) col-

lected in Biggers, Whitten, and Whittingham (BWW) medium

were incubated for 7-8 hours at 37#{176}C(in 5% CO2 and 95% air

mixture) and then co-incubated with zona-denuded hamster oo-

cytes (40-50 eggs/treatment in each assay) for 3-4 hours. The

oocytes were removed, washed thoroughly, fixed with 3% glu-

taraldehyde, and stained with acetocarmine solution. Penetra-
tion was determined by the presence of a swollen sperm head
with discernible tail in the cytoplasm of the ovum. Motility of

sperm before and after incubation with ova was recorded.

Sera

Sera were also collected from different groups of fertile (n = 10,

patient nos. I-b) and immunoinfertile men (n = 10, patient

nos. 11-20) (both groups 28-35 years old) for measurement of

cytokines and stored at -20#{176}Cuntil used. The fertile men did

not reveal any antisperm antibodies, but the immunoinfertile

men demonstrated various titersof antisperm antibodies in their

sera when analyzed by the tray agglutination technique (TAT)

(Friberg, 1974) and sperm immobilization technique (SIT) (Iso-

jima et al, 1968) (Table 3). These infertile men had infertility

attributed to immunologic factors.

Immunoradiometric Assay

Various cytokines were measured using specific immunoradio-

metric assay kits (TNF-a, code no. 30-175-20; IFN-’y, code no.

30-123-20; IL-, code no. 30-121-20; and IL-6, code no. 30-
125-00) obtained from Medgenix Diagnostics (Fleurus, Belgium)

through the USA distributor, the Ventrex Laboratories (Port-

land, Maine), as described elsewhere (Naz and Kaplan, 1993).

This assay is based on coated-tube separation and on the oh-

goclonal system using several MAbs directed against distinct

epitopes of various cytokines. The capture MAbs are attached

to the lower and inner surface on the plastic tube. Standards or

samples added to the tubes bind to these capture antibodies and

the immunological binding is enhanced by adding the second

signal MAb-labeled with 1251. After washing, the remaining ra-

dioactivity bound to the tube reflects the antigen concentrations,

which are calculated using the standard curve. Each serum was

run in duplicate and the mean of two readings was recorded.

The levels of various cytokines were expressed as either pg or

lU/mi of the seminal plasma/serum or as the specific activity

expressed as pg or lU/mg protein in the seminal plasma/serum.

The protein in the seminal plasma and serum was measured by

the method described by Bradford (1976).

Statistical Analysis

Paired as well as unpaired Student’s t-test was used for evaluation

of differences between levels of various cytokines in seminal

plasma or sera of fertile and infertile/immunoinfertile groups.

The correlation coefficient (r) between various seminal param-

eters/SPA was determined by analyzing for linear regression. A

correlation coefficient with P> 0.05 was considered nonsignif-

icant. The inter-assay and intra-assay variabilities in various

immunoradiometric assays were calculated by finding out the

population coefficient of variation, which was defined as the

population standard deviation divided by the population mean

x 100.

Results

Tumor Necrosis Factor-a (TNF-a)

TNF-a was not detected in seminal plasma of fertile, in-

fertile, or immunoinfertile men (Tables 1 and 2). Due to

insufficient samples, the assay for TNF-a could not be

performed in sera of immunoinfertile men (Table 3).

lnterferon’y (IFN-y)

IFN-’y was detected in seminal plasma of fertile and in-

fertile men (mean ± SD, fertile men: 0.025 ± 0.009 IU/
mg, 0.250 ± 0.071 lU/mi; infertile men: 0.039 ± 0.028

lU/mg, 0.327 ± 0.103 lU/mi). The differences between

the levels of fertile and infertile men were nonsignificant

(P > 0.05) when expressed as lU/mg and approached
significance (P = 0.05) when expressed as lU/mg (Table

1). The seminal plasma from all the fertile men had IFN-y

levels <0.05 lU/mg (<0.5 lU/mI), but the seminal plas-

ma of two infertile men (nos. 15 and 19) showed levels

>0.05 lU/mg (= 0.5 lU/mi).
Again, the differences between the levels of IFN-’y in

seminal plasma of fertile and immunoinfertile men were

statistically nonsignificant (P> 0.05), though the seminal

plasma of immunoinfertile men had a tendency towards



Naz and Kaplan . Cytokines in Seminal Plasma 223

E

to

E

E

E

E

z

E

E

a)

to U)
U) CU C’)

0) CU to
N. CU C’) ‘

0 0 0 0

0 0 0 0

CU CU U) U)
0 0 0 0

C’) CU U) N-
o o 0 0
0 0 0 0

0 0 0 0

U) U)0)C00)(0
CU LfldC’)’

.
CU ‘‘CU0)

0 00000

0 00000

. CDCUN.to

0 00000

. U)CUU)U)C’)
O 00000
0 00000

0 00000

C)

C)

to N- to “4’ CU N- .- CU CO
C’) -C’)C’)C’)- CU CU

N.CUto.-0)03.-

C’) U) - CU CU CU - - - -

0000000000

0000000000

CU0)CUC’)
0000000000

CU ‘ ‘4 ‘ CU CU C’) CU
0,0O00a

0000000000

0000000000

0000000000

0000000000

0000000000

0000000000

-to-toto-.
C’).- CU CU C’) C’).- CU CU CU

0)N.D0)N.(0

CU - CU CU - . - CU CU CU

N.to.toU)
. . U) It) It) ‘

N. C’) to 0) It) 0) C’) N. to U)
C’) C’) C’) C’) C’) C’) C’) ‘U ‘

CU0U)C’)CU0)CU0)to U)
U)U)Lt)P-COIt)N-toN. to

U)CUU)0N-CUtotoN.to 0
CU .-0)0)0 U) (0000) U)
-C’) CU C’) C’) CU C’) CU C’).- ‘ -

,
E

0)0 --r

0 0 0 0 0 00000

o o 0 0 0 00000

.-F0
N- - to -

I (DUN- -

0)

2goI
,

I

I

IC

U)
C
C)

C)

U)
C

(I,
>,
CU
C
C)
C
C)
E
C)

Co

-

L

=

-J

C
-J

6>..

.0 #{176}

02..-

C
. a
a-

0) CU N- toCUtoO)CU
C’) CO it) C’) U) C’) CO

U) U) 0 0 toCUCUCUto
0) CU to N- to.-C’)to.-

CU - - - - .- CU

C’i C ‘ U) CON-0)0
CU

C)

0

C

V
(U

0
C

E
E

0) 0 0) 0 0).-.-0)0)
CU CU C’) - CU .-CUCUCU.-

O -. 0 N. to -.-Oto
CU CU CU CU CU CUCUCUCUCU

O C) N. ‘ CD ‘U’OOOCD
It) .).

- to N. CU CU N.U)CU.-CU. C’) C’) ‘



224 Journal of Andrology . May/June 1994

Table 3. Levels of various cytokires in sera of fertile and immunoin fertile men#{176}

Antisperm

Patient antibody (titer)
no. TATt SITt

IFN-’y lL-1 IL-6

lU/mg lU/mi pg/mg pg/mi pg/mg pg/mI

Fertile men

1. 0 0 0.12 2.2 2.3 42 0 0
2. 0 0 0.08 1.8 1.5 32 0.20 5
3. 0 0 0.06 1.2 0.80 17 0.40 8
4. 0 0 0.07 1.3 0.63 12 0.30 6
5. 0 0 0.08 1.5 0.60 11 0.90 18

6. 0 0 0.11 2.0 0.60 11 0 0
7. 0 0 0.10 1.8 1.7 24 0.14 3
8. 0 0 0.08 1.6 0.50 10 0.60 13

9. 0 0 0.07 1.3 0.90 17 0.50 10

10. 0 0 0.09 1.7 1.0 19 0.30 6

Immunoin fertile men

11. 512 0 0.07 1.5 5.2 111 4.9 105
12. 512 0 0.04 0.90 0.60 13 0 0
13. 2,048 32 0.04 0.70 0 0 0.63 12
14. 2,048 128 0.05 1.2 1.2 26 1.1 23
15. 2,048 128 0.05 1.0 0 0 0.63 12
16. 256 128 0.05 0.8 0 0 0.60 10
17. 132 132 0.06 1.4 1.8 41 1.3 31

18. 572 32 0.06 1.4 2.4 56 0.60 13
19. 256 0 0.25 3.7 6.1 90 0 0
20. 2,048 0 0.20 4.2 2.2 46 3.9 82

‘Due to insufficient samples, assay for TNF-a was not performed.

t TAT means tray agglutination technique: SIT means sperm immobilization technique.

higher levels (mean ± SD, fertile men: 0.031 ± 0.009 IU/

mg, 0.31 ± 0.074 lU/mI; immunoinfertile men: 0.041 ±

0.016 lU/mg, 0.43 ± 0.183 lU/mI) (Table 2). The seminal

plasma from all the fertile men showed levels <0.05 IU/

mg (<0.5 IU/mh), but the seminal plasma from one im-

munoinfertile man (no. 14) showed an IFN-y level >0.05
LU/mg, and three (nos. 16, 18, and 19) showed an IFN-’y

level >0.5 lU/mi (Table 2).

IFN-y was also detected in sera of fertile and immu-

noinfertile men, though the levels in sera were higher than

those in the seminal plasma (Table 3). However, the dif-

ferences between the levels of IFN-’y in sera of fertile and
immunoinfertile men were statistically nonsignificant (P

> 0.05) (mean ± SD, fertile men: 0.086 ± 0.0 19 lU/mg,

1.64 ± 0.32 lU/mi; immunoinfertile men: 0.088 ± 0.07

lU/mg 1.68 ± 1.23 lU/rn!). The levels of IFN-’y in sera

of all the fertile men were 0.l2 lU/mg (2.2 lU/mb),
and sera from two infertile men (nos. 19 and 20) showed

>0.12 lU/mg (>2.2 lU/mi) levels of IFN-y.

In Table 1, the levels of IFN-7 did not show any sig-

nificant correlation (r = -0.232 to -0.410, P > 0.05)

with any of the seminal parameters or SPA when ex-

pressed as lU/mg. However, when expressed as IU/ml,

the levels of IFN-’y showed a significant correlation with

total sperm number (r = -0.436, P = 0.025), linearity (r

= -0.626, P < 0.001) and beat frequency (r = -0.384,
P = 0.05). In Table 2, there was no significant correlation

with any of the seminal parameters/SPA, except with beat

frequency (r = -0.433, P = 0.04).

Interleukin- 13 (IL- 13)

IL-1 was not detected in the seminal plasma of fertile,

infertile, or immunoinfertile men (Tables 1 and 2). IL- 1$

was detected in the sera of fertile and immunoinfertile

men, and the levels were slightly higher in the sera of

immunoinfertile men; however, the differences were sta-

tistically nonsignificant (P > 0.05) (mean ± SD, fertile:

1.05 ± 0.59 pg/mg, 20.10 ± 10.91 pg/mi; immunoinfer-

tile: 1.95 ± 2.15 pg/mg, 38.30 ± 38.77 pg/ml) (Table 3).
The levels of IL-lfl in the sera of fertile men were 2.3

pg/mg (42 pg/mI), and the three immunoinfertile men

(nos. 11, 18, and 19) had >2.3 pg/mg; four (nos. 11, 18,

19, and 20) had >42 pg/mI levels of IL-6 (Table 3).

Interleukin-6 (IL-6)

IL-6 was detected in the seminal plasma of fertile as well

as infertile men, with the statistically significant higher

levels in infertile men (mean ± SD, fertile men: 2.47 ±

0.97 pg/mg, 23.60 ± 8.43 pg/mI; infertile: 4.24 ± 1.54

pg/mg, 46.00 ± 14.92 pg/mi; P = 0.001 to 0.003) (Table

1). The levels of IL-6 in seminal plasma of fertile men

were �4.3 pg/mg (�34 pg/mb), and in contrast, 7 infertile

men (nos. 12, 16, 19, and 22-25) had >4.3 pg/mg and
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12 infertile men (nos. 12, 14, and 16-25) had >34 pg/ml

levels of IL-6 (Table 1).
Again IL-6 levels were significantly higher in seminal

plasma of immunoinfertile men compared to those of

fertile men (mean ± SD, fertile: 2.45 ± 1.43 pg/mg, 27.70

± 10.34 pg/mi; immunoinfertile: 3.99 ± 1.38 pg/mg, 40.50

± 10.36 pg/ml; P = 0.01 to 0.02) (Table 2). The levels of
IL-6 in seminal plasma of fertile men were 5.9 pg/mg
(�47 pg/mi), and one immunoinfertile man (no. 11) had

>5.9 pg/mg and four (nos. 11, 16, 17, and 19) had >47

pg/ml levels of IL-6 (Table 2).
IL-6 was also detected in sera of fertile and immu-

noinfertile men (Table 3). Interestingly, the levels of IL-6

in sera were lower than those in seminal plasma. Though

the levels of IL-6 were higher in sera of immunoinfertile
men than those in sera of fertile men, the differences were

statistically nonsignificant (P = 0.06) (mean ± SD, fertile
men: 0.33 ± 0.28 pg/mg, 6.90 ± 5.65 pg/mI; infertile

men: 1.37 ± 1.67 pg/mg, 28.80 ± 35.75 pg/mi). The levels

of IL-6 in sera of fertile men were sO.90 pg/mg(� 18 pg/
ml), and four immunoinfertile men (nos. 11, 14, 17, and

20) had >0.90 pg/ml(> 18 pg/ml) levels; the levels in two
of these immunoinfertile men (nos. 11 and 20) were 4.3-

to 5.8-fold higher than those of fertile men.
In Table 1, the levels of IL-6 correlated significantly (P

= 0.03 to <0.001) with sperm number (r = -0.663),
motility (r = -0.663), velocity (r = -0.354), linearity (r

= -0.407), beat frequency (r = -0.23), and penetration
rates (r = -0.610). The levels did not correlate signifi-
cantly (P > 0.05) with ALH (r = -0.357). In Table 2,

IL-6 levels correlated (r = -0.102 to -0.51) significantly

(P = 0.01 to 0.06) with total sperm number and motility,

but not with any other seminal parameter.

For various immunoradiometric assays ofTNF-a, IFN-
‘y, IL-1j3, and IL-6, the coefficients of variation were 3.4-

5.2% for the intra-assay variabilities and 4.2-6.1% for the

inter-assay variabilities.

Discussion

TNF-a was not detected in seminal plasma of fertile, in-

fertile, or immunoinfertile men, indicating that TNF-a is

absent in seminal plasma having normal or abnormal
seminal parameters. Alternatively, it is also possible that
the specific/nonspecific proteolytic activity present in

seminal plasma may be inactivating/degrading the already
low levels of TNF-a, thus making it nondetectable by our

assay. It is equably possible that TNF-a is absent in sem-

inal plasma of fertile men and is present in seminal plasma

of infertile/immunoinfertile men, where it is bound to the

sperm cells. In the present study, we did not investigate

the presence of TNF-a in sperm of fertile, infertile, or

immunoinfertile men. T-lymphocytes produce TNF-fl,

whereas the major source of TNF-a is the macrophage;

TNF-a is considered an important mediator of inflam-

mation (Anderson and Hill, 1988; Daya and Clark, 1993;

Naz, 1993). TNF-a has been shown to cause a dose-de-

pendent reduction of sperm motility, and it reduces the

fertilizing capacity of human sperm in SPA (Anderson

and Hill, 1988).
Similarly, IL- l3 was not detected in the seminal plasma

of fertile, infertile, or immunoinfertile men. It was de-

tected in the sera of fertile and immunoinfertile men, with

immunoinfertile men having higher but nonsignificant

levels; three immunoinfertile men showed 1.1- to 2.5-fold

higher values than those observed in sera of fertile groups.

The nondetection of IL- 1fi in seminal plasma may indi-

cate that it is absent in seminal plasma having normal or
abnormal seminal parameters, or it may be due to similar
reasons as those described above for TNF-a. IL- 1 is a
factor that could potentiate the response of T cells to

antigens or mitogens; following immune recognition an

antigen is processed by an antigen-presenting cell (mainiy
of the monocyte/macrophage lineage), which secretes IL-i

(Dinarello, 1988). IL-l-like factor has been detected in

the testis and may regulate growth or immune suppression
in the seminiferous tubule (Kahn et al, 1987). However,

IL-i has no adverse effect on sperm motility and fertil-
ization except in very high concentrations (Anderson and

Hill, 1988; Daya and Clark, 1993; Naz, 1993).

IFN-’y was detected in seminal plasma as well as sera

of fertile, infertile, and immunoinfertile men, and the se-

rum levels were higher than the seminal plasma levels.

The infertile and immunoinfertile men showed a tendency

towards higher levels (both in sera and seminal plasma)

than the fertile men, though the differences were statis-
tically nonsignificant. IFN-’y levels correlated significantly
with sperm number in the semen and some of the sperm

motility characteristics, namely the linearity and beat fre-

quency. IFN-y is a product of T cells and natural killer

(NK) cells, and it has been extensively demonstrated to

have distinct biological effects on cell growth and differ-

entiation in a variety of cell systems through enhancing

the expression of IFN--y-inducible regulatory genes, es-
pecially the 2’-S’(A) oligoadenylate (2’ -5’ [A]) synthetase

system (Pestka et al, 1987). IFN-y has been shown to

have adverse effects on human sperm motility by a mech-

anism not involving the 2’-S’ (A) synthetase system (Naz

and Kumar, 1991). In another study, IFN-’y was identified

in sera of 38% of women with antisperm antibodies, but

only in 7% of women who lacked antibodies, and in 70%

of these women with antibody and 0% of fertile controls,

in vitro incubation of lymphocytes with sperm led to pro-

duction of IFN-y in vitro (Witkin and Chaudhry, 1989).

Our present data are in agreement with these findings,
indicating a tendency towards higher levels of IFN-y in

seminal plasma and sera of infertile and immunoinfertile
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men compared to those of fertile men. In another study

in mice, we found that when in vivo sensitized lympho-

cytes were incubated in vitro with specific sperm antigens,

they were activated and secreted IFN-’y as the major cy-

tokine in the conditioned medium (Naz and Mehta, 1989).

All these cumulative findings indicate that IFN-y may be

one of the major cytokines involved in infertility.

The most significant finding of the present investigation

was the levels of IL-6. Though IL-6 was detected in sem-

inal plasma of fertile, infertile, and immunoinfertile men,

its levels were significantly lower in the seminal plasma

of fertile men as compared to those of infertile and im-

munoinfertile men. Similar trends were also noted in sera,

with some immunoinfertile men having 4.3- to 5.8-fold

higher values than those observed in sera of fertile men.

Interestingly, the levels in seminal plasma were higher

than those in the sera, indicating a local production of

IL-6. The higher levels of IL-6 in the seminal plasma of

infertile and immunoinfertile men seem to have clinical

significance because they correlated significantly with to-

tal sperm number, penetration rates, and some sperm

motion parameters. A recent report demonstrated signif-

icantly higher levels of another interleukin, IL-8, in the

seminal plasma of infertile men having leukospermia

compared to those in the seminal plasma of fertile men

(Shimoya et al, 1993). IL-8 is a chemotactic factor for

neutrophils; thus the higher IL-8 levels in the seminal

plasma of infertile men than these of fertile men might

explain the reason for the increased cell number of gran-

ulocytes in infertile semen.

IL-6 is produced by a variety of cell types, including

macrophages, endothelial cells, fibroblasts, and tropho-

blasts and has been demonstrated to influence the growth

and differentiation of B cells (Kishimoto et al, 1992). Be-

cause the male genital tract is an immunologically dy-

namic system and a number of studies have indicated an

increased number of leukocytes in the ejaculate of infertile

men as compared to fertile men (Menge and Edwards,

1993; Naz, 1993), the higher levels of IL-6 in seminal

plasma of infertile and immunoinfertile men may be due

to an increased number of leukocytes (secreting IL-6) in

the semen of these patients. A recent study carried out in

rats demonstrated that Sertoli cells, but not the spermato-

cytes, spermatids, and peritubular cells, secrete bioactive

IL-6 when cultured in vitro (Syed et al, 1993). Interest-

ingly, it was further found that FSH augments Sertoli cell

IL-6 secretion in a dose-dependent manner, indicating
that IL-6 secretion may be regulated by a complex inter-

play of various hormonal factors. Thus hormonal (es-

pecially FSH) imbalance may also be contributing to de-

fective levels of IL-6 in some of these infertile men, because

increased IL-6 levels correlated inversely with the sperm

number in the ejaculate, and FSH has been shown to have

a predominant role in regulating spermatogenesis. In our

present study, IL-6 was assayed by the immunoradiomet-

nc method that measures immunoreactive IL-6. The bio-

activity of the immunoreactive IL-6 needs to be evalu-

ated. The inverse correlation between the sperm number/

sperm motion parameters and the IL-6 levels is very in-

triguing. It remains to be determined whether it is due to
the direct effect of IL-6 per se on sperm function or is due

to the immune/hormonal phenomenon that also causes

an enhanced IL-6 production. Presently we are investi-

gating the effect of recombinant IL-6 on the fertilizing

capacity of human sperm to test these hypotheses (Naz

and Kaplan, 1994).

In conclusion, our data indicate for the first time that

the seminal plasma of infertile and immunoinfertile men

have significantly higher levels of IL-6 that are correlated

significantly with sperm number in the ejaculate, pene-

tration rates in SPA, and some sperm motion parameters.

This novel finding may have implications in the specific

diagnosis and treatment of male infertility, especially due

to male factor/idiopathic/immunologic reasons. In the

present study, we used a selective population of infertile

men that had severe impairment of the sperm function
in SPA. A multicenter trial including a larger random

population of fertile and infertile men should be con-

ducted to confirm the present findings.
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