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ABSTRACT

Inhibin B generated by Sertoli cells
provides negative feedback on FSH
secretion. In meri, inhibin B seems to
be physiologically important form of
inhibin. Lactic dehydrogenase (LDH),
an intracellular enzyme that indicates
cellular damage. Varicocele has been
associated with infertility and dis-
turbed spermatogenesis .

We aimed to investigate the rela-
tionship between varicocele, LDH and
inhibin B.

This study was conducted on forty
infertile men with varicocele and
twenty age matched control men.

325

LDH and inhibin B were measured in
the blood samples of these 40 pa-
tients with varicocele which were ob-
tained synchronously from spermatic
and peripheral veins during operation
and in peripheral vein of control men.

Varicocele patients were classified
twenty pa-
tients with normal sperm concentra-
tion (> 20 million /ml), and group Il
twenty patients with low sperm con-
centration (< 20 million /mi).

into two groups: group |

FSH and testosterone were meas-
ured by chemiluminescence while in-
hibin B was measured by enzyme
immunoassay method. LDH enzyme
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activities were assayed by enzymatic
U.V methods.

Sperm counts ranged from 3.9 to
60 million/ml, while motility ranged
from 15 to 48% . LDH level & inhibin
B in spermatic vein were significantly
higher than the level in peripheral
vein. There was no correlation be-
tween sperm counts and LDH level in
spermatic vein. Inhibin B concentra-
tions in spermatic vein correlated sig-
nificantly with serum concentration of
FSH (r= -0.63, p < 0.001) and free
testosterone (r= 0.34, p <0.05) and
also correlated significantly with
sperm counts ( r= 0.44, p < 0.01)
and total testicular volume (r= 0.56, p
<0.01). Inhibin B showed significant
reduction in patients with varicocele
than while LDH
showed no significant difference.
There were significant increase in in-
hibin B and LDH in both peripheral
vein and spermatic vein of men with
sperm count > 20 million /ml when
compared with men who had count <
20 million/ml.

in control men,

In conclusion : significant in-
crease in spermatic vein LDH and in-
hibin B levels were observed in varic-
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ocele. These findings suggest that in-
hibin B may offer an improved diag-
nosis of testicular dysfunction. Con-
sequently, spermatic vein LDH
activity and inhibin B can be
predictors of testicular dysfunction in
varicocele.

level

INTRODUCTION

Varicocele has been associated
with infertility and disturbed spermato-
genesis (28), Inhibin are dimeric gly-
coproteins consisting of an alpha-
subunit covalently joined by disulfide
links to either Ba subunit (Inhibin A)
or a Bb subunit (Inhibnin B) (32), Inhi-
bins are primarily produced by the
gonads and the placenta, and have
been initially characterized by their
ability to exert a negative feedback on
pituitary FSH synthesis and release
(40). Although semen analysis and
serum FSH levels have been well
studied in relation to male infertility,
the assay for inhibin B has become
available (21). Inhibin B, produced by
Sertoli cells of the seminiferous tu-
bule, is the principal form of inhibin in
men and regulates FSH secretion by
a closed loop negative feedback
mechanism (2.4.26) FSH in turn, is a
stimulator of inhibin B production (2),
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The serum inhibin B level has
emerged as a good marker of sper-
matogenesis and Sertoli cell function
(15,29), studies have emphasized the
fact that inhibins may act at the go-
nadl levels as paracrine and/or auto-
crine factors (6:22). Mormandi et al.,
(24) found direct correlation between
inhibin B levels and LH, testosterone
and testicular volume in normal ado-
lescents.

Lactate dehydrogenase (LDH) ac-
tivity is present in all cells of the body
and is invariably found only in the cy-
toplasm of the cell. Enzyme levels in
various tissues (liver, heart, kidney,
etc) are very high compared with
those in serum. Thus, leakage of the
enzyme from even a small mass of
damaged tissue can increase the ob-
served serum level of LDH to a signif-
icant extent (28), LDH measurement
in infertility has been done in seminal
plasma especially LDH-X, an isoen-
zyme of LDH and specific for testis. It
was found to be well correlated with
sperm count (11.27),

In this study, we have investigated
whether spermatic vein LDH activity
and inhibin B levels can be useful

predictors of testicular dysfurction in
ricocele.

SUBJECTS AND METHODS

Subjects

This study comprised 40 infertile
patients with left varicocele. All of the
patients had stress pattern in their
seminogram. The count ranged from
3.9 to 60 million/ml and motility from
15% to 48% . The patients, age was
23-34 (mean 25.2 + 4.9 years).

Blood samples from the left inter-
nal spermatic vein were obtained
through a polyethylene catheter in-
serted 3 - 4 cm proximal to the liga-
tion site of the vessel during varico-
cele operation. Blood samples from
brachial vein were obtained simulta-
neously. Sera were separated and
kept frozen at -70 C until analysis of
inhibin, LH, FSH and testosterone.

In all patients, body mass index
(BMI) was calculated by dividing body
weight (in kilograms) by height (in
square meters). Each testis was
measured with a caliber and the tes-
ticular volume was calculated using
the formula volume (V)= 1/6 length
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width2 (7). The patients were further
subclassified according
count.

to sperm

METHODS

Collection of semen samples :

The samples were collected by
masturbation into sterile plastic screw
capped 50 ml containers after sexual
abstinence for 3-5 days. A single
sample provided by each subject was
examined by conventional method
(38), The samples were incubated at
379 C for an average of 20-30 min-
utes to allow liquefaction. Semen
samples were examined for the physi-
cal characters including appearance,
viscosity, volume, odour, and time of
liquefaction. Each specimen was thor-
oughly mixed and subjected for labor-
atory analysis.

Semen analysis was done by the
“conventional analysis" according to
the method described by Mortimer
(25) and WHO (38), the total sperm
concentration (millions/ml) , the per-
centage of motile sperms, and the
percentage of abnormal forms were
assessed. Assessment of sperm con-
centration was done through making
“volumetric dilution and haemocytom-
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etry" using improved Neubauer he-
mocytometer chamber.

All subjects were blood sampled
after an overnight fast for serum lev-
els of FSH, LH, testosterone (free
and total) in addition to inhibin B. All
subjects did not take any medication
especially gonadotropins during the 2
weeks proceeding sampling.

For gonadotrophins (FSH & LH):
Additional two blood samples 20 min-
utes apart were pooled with part (2
ml) of the first morning sample and
the three samples were mixed, centri-
fuged and stored, to avoid cyclic and
episodic changes.

The blood samples were collected
in pyrogen free collection tubes and
the serum was separated, divided
into aliquots and stored at -70 0C un-
til use for estimation of hormones.

Serum FSH, LH were determined
using solid phase, two site
chemiluminescent enzyme immuno-
metric assay for use with the immu-
lite automated analyzer (Immulite, Di-
agnostic products corporation. Los
Angeles, CA). The immulite system
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automatically handles samples and
reagents additions, the incubations,
separation, and measurement of the
photon output via temperature con-
trolled luminometer. Immulite system
automatically calculates the sample
from master
checked by 2 level high and low ad-
justors.

concentration curve

Serum total testosterone was
using electrochemilumi-
nescence immunoassay (ECLIA)
method (Elecys 1010), Boehringer
Mannheim, Germany). It is a competi-
tion principle where sample is incu-
bated with a testosterone specific bio-
tinylated antibody and a testosterone
derivative labeled with a ruthenium
complex. After the addition of strep-
tavidin coated microparticles the en-
tire complexes become bound to the
solid phase via interaction of biotin
and streptavidin. The microparticles
are magnetically captured onto the
surface of the electrode. Application
of a voltage to the electrode then in-
duces chemiluminesent emission
which is measured by a photomuiltipli-
er.

measured

Free testosterone in serum was

measured using a 125] solid phase ra-
dioimmunoassay. The materials were
supplied by DPC, Los Angles CA,
USA).

Serum inhibin B was measured by
enzyme immunoassay according to
the method previously described by
Lambert-Msserlian et al., (20) and
Groome et al., (13). Total LDH en-
zyme activities were measured in ser-
um by the enzymatic UV method (bio-
Merieux, France).

STATISTICAL ANALYSIS

' Statistical analysis was carried out
with SPSS 7.5 for windows statistical
software package. The studied pa-
rameters were tested by paired t test.
The criterion of significance was val-
ue of p < 0.05. Correlation was cal-
culated with Pearson,s method.

RESULTS

Significant increase was observed
in FSH, in patients with varicocele in
comparison to controls. On the other
hand, testicular volume, sperm densi-
ty, sperm motility, percentage of sper-
matozoa with normal morphology,
and inhibin B showed significant de-
crease in patients with varicocele
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than in control men. While age, BMI,
LH, LDH, total testosterone and free
testosterone showed no significant
differences (Table 1).

Table (2) shows that inhibin B,
LDH and total testosterone levels
were significantly higher in spermatic
vein compared to peripheral vein val-
ues in patients with varicocele.

Table (3) shows comparison of
hormonal levels and LDH between
the men who had sperm density
above 20 million versus those below
20 millions. There were significant in-
crease in inhibin B, FSH, LDH and
testosterone in peripheral vein of
men with sperm count > 20 million/mi
when compared with men who had
count < 20 million/ml. Also, the same
findings for inhibin B, LDH and testos-
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terone in spermatic vein.

Table (4) shows that spermatic
vein inhibin B has significant negative
correlation with measured peripheral
vein FSH, and LH. On the other hand,
spermatic vein inhibin B has signifi-
cant positive correlation with meas-
ured peripheral vein free testoste-
rone, inhibin B, and LDH, measured
spermatic vein LDH and total testos-
terone and with measured testicular
volume, sperm density, sperm motility
and sperm morphology.

Table (5) shows that peripheral
vein inhibin B has significant negative
correlation with measured peripheral
vein FSH, and LH. It shows non sig-
nificant correlation with other meas-
ured peripheral vein and seminal pa-
rameters and testicular volume in
control men.
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Results:
* Table (1) Clinical and serum laboratory data of the whole studied group.
Parameters Patient group Control men (n= P value
(n=40) 20)
| Age (years) 25.2+4.9 26.1 %43 >0.05 NS
BMI (Kg/m’) 23.8+4.2 24.1+4.1 >0.05 NS
Testicular volume Right 12,9458 0311 |  <0.001
(ml) |
Left 94%53 19811 | <0.001
(ml) !
FSH (Iuw/ml) e o=V SGEAL  of . S4E36 | | <000)
LH (Iw/ml) S.0x2.54 43+28 | >0.05 NS
LDH (U/L) 159.8 +47.3 152.2+454 | >0.05NS
Testosterone (ng/ml) 45+ 1.3 4.7%1.2 >0.05 NS
Inhibin B (pg/ml) 1355+ 215 159.1 + 43.1 <0.001
Sperm motility (%) 30.5 £4.5 RSE112 <0.01
Sperm concentration 15379 515+ 104 | <0.01
(million/ml) ‘
| Free testosterone (pg/ml) 20446 2i4£5.1 >0.05 NS
Sperm morphology 9553 §35+82 <0.001
(Yanormal)
Table (2) Comparison between spermatic vein and peripheral vein laboratory data in the
whole varicocele patients. -
| Parameters Peripheral vein  Spermatic vein P value
Inhibin B (pg/ml 135.5£21.5 216.34 26.8 <0.001
LDH (U/L) 159.8+47.3 196.8 +51.4 <0.01
Taotal testosterone (ng/ml) 4.5£1.3 423+ 6.4 <0.001
Table (3) Comparison between two subgroups of varicocele patients. Categorized according
to sperm density.
Parameters Group I (n=20) (Sperm count |  Group Il (n=20) : 4
> 20 million/ml) (Sperm count < 20 value
million/ml)
I- Peripheral vein
data
Inhibin B (pg/ml) 168.8 +31.8 102.2 +18.9 <0.001
LDH (U/L) 175.1 +49.5 1445 £45.1 <0.001
FSH_(IU/ml) 6.8 £35 12.2 £4.6 <0.001
Total testosterone 498 =122 402 £1.21 <0.05
(ng/ml)
II- Spermatic vein
data
Inhibin B {pg/ml) 271.5 £325 161.1 £ 21.9 <0.001
LDH (U/L) 226.4 £54.6 167.2 £47.7 <0.001
Total testosterone 46.2 £73 374 £55 <0.00:
(ng/ml)
MANSOURA MEDICAL JOURNAL
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Table (4) Correlation coefficients of spermatic vein inhibin B with other parameters in

varicocele patients.

Parameters Correlation coefTicient P value
A- Peripheral vein data

FSH : -0.63 <0.001
LH -0.37 <0.05
Testosterone total 0.28 >0.05
Free testosterone 0.34 <0.05
Inhibin B 0.89 <0.001
LDH 0.36 <0.05
B- Spermatic vein data

LDH 0.34 <0.05
Testosterone 0.26 >0.05

C- Other data

Testicular volume 0.56 <0.01
Sperm density 0.44 <0.01
Sperm motility 0.38 <0.05
Sperm morphology 0.39 <0.05

Table (5) Correlation coefficients of peripheral vein inhibin B with other measured

peripheral vein, seminal and testicular volume parameters in control men.

Parameters Correlation coefTicient P value
FSH -0.51 <0.01
LH -0.62 <0.01
Testosterone total 0.11 >0.05
Free testosterone 0.16 >0.05
LDH 0.22 >0.05
Testicular volume 0.19 >0.05
Sperm density 0.17 >0.05
Sperm motility 0.13 >0.05
Sperm morphology 0.18 >0.05
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DISCUSSION

In this study, a significant correla-
tion was demonstrated between
sperm concentration, sperm motility
and testicular volume. On the one
hand, and serum inhibin B levels on
the other in varicocele patients. This
interrelationship is not typically found
among groups of normal men. These
results provide strong evidence that
inhibin B is an important marker of
the competence of Sertoli cells and
spermatogenesis in humans, which is
in accordance with the reports on in-
hibin B and quality of spermatogene-
sis (1.16,18,19,21,23,29) |, the first
two studies, a lower inhibin B concen-
tration, was noted in small groups of
men with azoospermia, testicular dis-
orders, and infertility, as compared
with fertile controls. The results of two
larger study populations become
available, showing a significant posi-
tive correlation of inhibin B  with
sperm concentration in 349 normal
men (18), and with sperm concentra-
tion and testicular volume in 65 men
with normal and impaired spermato-
genesis (19). However, Lee et al. (21)
concluded that the significant correla-
tion of inhibin B with FSH, LH, testos-
terone, sperm density, and sperm

motility among the formerly cryptor-
chid men reveals interrelationship not
apparent in the noncryptorchid control
group and not typically found among
groups of normal men. Also, Lee et
al., (21) showed that no relationship
is between leydig cells and inhibin B
secretion. The testes are the source
of inhibin B in the monkey is evident
from the finding that circulating con-
centrations of this dimeric inhibin are
undetectable in castrated males, in
orchidectomized men (1), The finding
that serum inhibin B levels are low in
men with impaired Sertoli cell function
(1) suggests that this cell is probably
the major site of testicular inhibin B
production. In this respect, inhibin B
has been isolated from conditioned
media of cultured rat Sertolli cells
(14), Moreover, an immunocytochemi-
cal investigation utilizing antisera to
inhibin alpha and beta subunits pro-
vided results consistent with the no-
tion that the primate Sertoli cells pro-
duces inhibin B (37). In addition,
stimulation of Sertoli cell activity by
administration of rh-FSH to normal
men results in a significant increase
in circulating inhibin B levels (1). For
the analyses performed in this study,
only a single sample result for the
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blood and semen parameters has
been used. Although repeated sam-
pling may increase the reliability of
the use of these indices as evidence
of compromised fertility, we have cho-
sen to analyze using a single data
point, because this is far more rea-
sonable approach and clinical as-
sessment (21). Further, there is indi-
rect evidence that a single semen
sample is related to fertility (33. 41),

In this study, there is a significant
negative correlation between inhibin
B and FSH in varicocele patients.
This inverse correlation is expected
between inhibin B and FSH among
men due to feedback relationship be-
tween these two hormones. Inhibin B,
sperm motility and sperm count were
significantly lower in varicocele pa-
tients than in control men. These re-
sults could be explained on the basis
that varicocele affects spermatogene-
sis. On the other hand, FSH was sig-
nificantly higher in patient group than
in control men.

The hormonal and seminal fluid
analysis indicate compromised semi-
niferous tubule action among the va-
ricocele patient group. Peripheral vein

Vol. 37, No. 1 &2 Jan., & April, 2006

inhibin B showed significant negative
correlation with FSH and LH. On the
other hand, inhibin B showed signifi-
cant positive correlation with free tes-
tosterone and LDH activity. The inter-
relationships demonstrable among
these men are similar to those found
among a group of men with different
medical histories who presented for
evaluation of infertility (18:21). Both
these two previous reports and the
current study suggest that low inhibin
B levels correlate with diminished
spermatogenesis and may provide an
indication for risk of infertility. Al-
though Lee et a., (21) demonstrated
that some men with low inhibin B lev-
els were able to father children. It is
well known that men with low sperm
counts may be successful at paternity
(34,38,41) and it should not be surpris-
ing that men with low inhibin B levels
may also be successful.

The lack of difference between the
two groups for LH, testosterone and
free testosterone suggests that al-
though a correlation exists between
the different indeces of testicular
function, Leydig cell function is not
compromised below the normal range
among the varicocele patients. These
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findings agree with Lee et al., (21)
who studied these parameters in the
cryptorchid men.

Published reports of inhibin B lev-
els among groups that include infer-
tile or subfertile men show a negative
correlation between FSH and inhibin
B (4); with a positive correlation be-
tween inhibin B levels and sperm pa-
A study of two
groups of normal men with different

rameters (26.30),

mean sperm counts showed the ex-
pected correlation between sperm
counts and inhibin B and FSH levels
(18), A study of 218 consecutive men
referred for fertility problems by Pierik
et al., (30), which included 17 cryptor-
chid men (8%), also found correlation
of inhibin B to LH and testosterone.
However, Lee et al., (21) showed that
inhibin and LH
failed to show a correlation when con-
trolled for FSH.

correlation between

LDH is a marker of tissue damage
because LDH tissue level is much
higher than LDH serum level. It is an
important marker of some disorders
including some malignancies, myo-
cardial infarction, liver disease etc.

In this study, no significant differ-
ence in serum peripheral LDH level
was observed between patients with
varicocele and control men. This
agrees with Aydin et al, 3} who
found no significant difference in ser-
um LDH level after testicular torsion.
However, LDH-| isoenzyme increases
in some testicular tumors such as te-
ratoma and seminoma as well (28),
Some damage to testis has been
proven by existing pathology in pa-
tients with varicocele. Hypospermato-
genesis and maturation arrest pat-
terns, as well as, premature
sloughing of spermatids into the tubu-
lar lumen are commonly found in tes-
ticular biopsy specimens from patient
with varicocele and may account for
the seminal abnormalities noted (8).
Increased intratesticular temperature
(39), reflux of renal and adrenal me-
tabolites from the renal vein (8), de-
creased blood flow (33), and hypoxia
(5) have been postulated to account
for the varicocele effect. However, in-
fertility in varicocele patients may be
multifactorial (28),

Our findings showed that spermat-
ic vein LDH level was higher than pe-
ripheral vein LDH level in patients
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with varicocele . This finding agrees
with Odabas et al., (28). So this sug-
gestion should be confirmed by fur-
ther controlled study of LDH sampling
from bilateral spermatic veins in varic-
ocele patients would clarify this rela-
tionship of LDH.

In the present study, inhibin B con-
centrations in testicular venous blood
was significantly higher than those
observed in the peripheral circulation.
Similar results for these findings have
been reported for testicular/peripheral
vein ratio of immunoactive inhibin (A
& B) concentration of 2:1, 5:1, and
10:1 for rats, monkey and human re-
spectively (12, 17, 31,35) This finding
in this study suggests that inhibin B is
produced by testis. Certainly, the very
high testicular/peripheral vein ratio for
testosterone (9.4/1) observed in the
present study would suggest that the
lymphatic route is important for inhi-
bin access to the peripheral circula-
tion, a notion that Plant et al., (31) and
Winters et al., (®®) have proposed
previously. Plant et al., (1) found
very high testicular/peripheral vein ra-
tio for testosterone (7.1-37.1) in the

male Rhesus monkey.
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When hormone levels were com-
pared between the men who had
sperm density above or below 20 mil-
lion/ml, there were significant in-
crease in inhibin B, FSH, and testos-
terone in peripheral vein of men with
sperm count > 20 million/ml when
compared with men with sperm count
< 20 million/ml. - Also, the same find-
ings for inhibin B and testosterone in
spermatic vein were reported in this
study. There was a significant differ-
ence not only for hormones but also
for LDH in both peripheral and sper-
matic veins when men who had
sperm density above or below 20 mil-
lion/ml were compared. These data
and differences are further evidence
that testicular dysfunction in varico-
cele patients involves the entire tes-
tis, not just the seminiferous tubule.
These results agree with Lee et al.,
(21) who found such differences in
patients suffering from cryptorchid-
ism.

Sperm parameters, FSH and inhi-
bin B levels can be used to assess
the potential for fertility. Abnormali-
ties among two or three of the param-
eters suggest a greater likehood of in-
fertility (21). Also, a change in serum
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inhibin B concentration after varicoce-
lectomy might be helpful to evaluate
the improvement of testicular function
after varicocelectomy (10).

In summary, although azoosper-
mia is the only certain predictor of in-
fertility, decreased sperm counts, low
inhibin B, low LDH in spermatic vein
and elevated serum peripheral vein
FSH levels are associated with in-
creased risk of infertility. Inhibin B is
the most sensitive index of the integ-
rity of the seminiferous tubule unit,
but FSH and sperm density data are
also valuable predictors.

Based on the significant correla-
tions among the varicocele patients
between peripheral vein inhibin B and
spermatic vein LDH and inhibin B lev-
els. These data indicate that spermat-
ic vein LDH activity and inhibin B lev-
el can be predictors of testicular
dysfunction in these patients. Also,
the findings in this current study, of
peripheral vein FSH, both spermatic
and peripheral vein inhibin B & LDH
as well as sperm density are markers
for compromised fertility among varic-
ocele men, but also that a greater
portion of these men have compro-
mised testicular function.
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