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Preface

Our insight into the mechanisms of the physiology of reproduction
has experienced a swift and constant development these last few
years. The advent of more sophisticated diagnostic methods and
their relatively easy clinical application allow for the incorporation
of that knowledge into the evaluation of the infertile couple. These
facts, together with an obvious change in social psychology, have
facilitated the development of different specialities dealing with the
problems of infertility. It is now possible in medical centers all
around the world to undertake a better disposition of the infertile
husband to look for advice, to be studied, and treated.

Confronted with this situation we are still unable to offer specific
therapy in most cases; however, empirically based therapy abounds.
Advances in therapy have not kept pace with our increased physio-
logical knowledge and improved diagnostic techniques. Patho-
physiological mechanisms and etiological factors in male infertility
are largely unknown. This has significantly hampered both clinical
evaluation and advances in treatment allowing for frequent non-
scientific therapeutic incursions into the armamentarium of the an-
drologist.

Several factors have given birth to therapeutic “fashions”, which
are bound to survive as long as this state of lack of knowledge con-
tinues. For example, we may ask whether the treatment of varicocele
constitutes a fashion? Though we accept the treatment of varicocele
as the best available treatment of male infertility, we do not know its
mechanism of action and so we cannot predict a therapeutic result.
This is also true of the majority of the treatments currently in use.

This book, which aims to present the widest, most up-to-date in-
formation available about the state of the art, is an outcome of the
editorial efforts of a Canadian, a German, and an Argentinian, with
the invaluable collaboration or authors from Europe, North and
South America, and Israel. The multicentric international author-
ship of this book has brought together current ideas and opinions
about male infertility and its management as viewed by different an-
drologists from around the world. This has contributed greatly to
promoting a better understanding of the whole spectrum of male in-
fertility and has manifested an international cooperation so vital to
the development of science and knowledge.
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Because of the many gaps in our knowledge, because of the rela-
tively poor results with any form of therapy for the subfertile male,
and because there is so much research yet to be done, this book can
only represent a continuum and not an end. Much more needs to be
studied and written and we, the editors, hope that we can continue
to be part of exciting new developments in an exciting and blossom-
ing area of human reproduction.

The Editors, 1982



I. General Considerations

Male Infertility: Problems in Assessing
Response to Treatment

Jerald Bain

In attempting to evaluate the infertile male the first problem is the definition of in-
fertility. We must recognize that with the current state of our knowledge no clear
definition exists. We know that oligozoospermia, a term used to denote a low sperm
count, means different things to different people. If oligozoospermia means a sperm
count of less than 40X 10°/ml in one center and less than 20X 10¢/ml in another,
how then can we agree that treatment is appropriate let alone effective?

It is known that extreme variations in sperm count occur over a protracted peri-
od in any young healthy individual. How many counts do we need to determine
what his mean sperm production is? Because of the great ebb und flow of spermato-
genesis is it even appropriate to calculate a “mean” sperm count? What is the true
meaning of such a figure? We may logically reason that today a man is fertile be-
cause of a wave of spermatogenesis and he is subfertile next week because sperm
production has waned to a degree that reduces the chances of fertility.

Sperm count, in itself, is not the all-encompassing parameter that dictates fer-
tilizing capacity. There are many other factors to consider. One of these is sperm
morphology. Morphologists have taken great pains to describe a multitude of sper-
matozoal shapes and sizes. Some spermatozoa have large heads, small heads, two
heads, no heads, two tails, or no tails. What do these descriptions mean when it
comes to understanding the fertilizability of an individual spermatozoon? We be-
lieve that the common oval-headed spermatozoon with one tail which moves, is the
spermatozoon that has the potential of penetrating and fertilizing an ovum. How
many such spermatozoa must be present before fertility can be presumed? Once
again there are no firm data. Is it 50% of the total number of mature spermatozoa?
60%? 65%? If we don’t know what “normal” is, how can we relate “improvement” of
a sperm parameter after treatment to possible subsequent pregnancy?

Sperm motility is another parameter upon which we focus with great care and
compulsion. We not only count the number of motile spermatozoa, but we
grade the motility on some sort of scale (e.g., 0, 1+, 2+, 3+) that gives us an idea
of the degree of motility with purposeful forward progression. We have made a
number of technical and electronic advances in our attempt to quantify motility, but
to what avail? There is no one motility “index” that we can unequivocally relate to
improved fertility.

In one of the chapters of this book, a technique that separates the more motile
from the less motile sperm is discussed. This is an interesting technological advance
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which may allow us to actually demonstrate the increased fertilizing capacity of
spermatozoa with purposeful movement by using such sperm preparations for arti-
ficial insemination. This kind of an experiment might then give us a better under-
standing of the relationship between enhanced sperm motility and subsequent preg-
nancy.

The life of andrologists is made all the more complicated when they attempt to
get an overview of spermatozoal fertilizing capacity by somehow inter-relating
sperm count, morphology, motility, and semen volume, plus or minus a variety of
other parameters that this or that laboratory may assess. To add to our troubles, na-
ture occasionally plays a dirty trick on us by producing a pregnancy from a semen
specimen that we would have given up as hopeless.

Against this confusing background, scientists are expected to produce data on
the results of treatment in male infertility that have meaning and validity. In the
majority of cases the cause of the subfertility is unknown, and consequently we have
no specific therapy and are forced to use drugs which we believe will affect certain
metabolic processes. How frustrating our task is! But the frustration of our task must
not make us any less vigilant over what we do to patients and how we interpret the
results of what we do.

The rationale of some of the therapies is based on a logical appreciation of nor-
mal physiology. We know that the pituitary gland stimulates testicular function. It is
reascnable then to use drugs like tamoxifen or clomiphene citrate in an attempt to
stimulate pituitary secretion and thus enhance sperm production. It is reasonable
to look for infection of the reproductive tract in the hopes that treatment will pro-
vide the optimal milieu for sperm function. It makes good sense to attempt to in-
crease the intratesticular androgen level for enhanced spermatogenesis because we
know that androgen is needed for normal sperm production. These treatments are
based on known physiological phenomena. That they aren’t universally effective or
even highly effective illustrates the difficulty of applying physiology to poorly
understood pathophysiological states.

Other therapies may have less valid rationales, but have crept into use because
of presumed positive metabolic effects or because of the supposed beneficial results
in some subfertile men. Hence, testosterone suppression and subsequent occasional
rebound is still with us after many years of use. Newer methods invoke an attempt
at enhancing spermatozoal metabolism; kallikrein, caffeine, and nucleotides fall in-
to this category. Unfortunately, the great array of therapeutic modes attests to our
inability to find the one, two, or three treatments that really work in a significant
number of cases. Nonetheless, we must continue to try various methods, not only for
the intrinsic value of helping subfertile men achieve fertility, but also because our
attempts at therapy may help uncover some of the mysteries of pathophysiology.
And when we have a better understanding of pathophysiology, we’ll be better able
to direct our attentions toward the development of specific therapies that hopefully
will have a high degree of efficacy.

In attempting to assess the therapeutic value of a particular form of treatment,
the clinician is often unaware that he or she may be instilling a bias that will
influence interpretation of the results; for example, it is widely observed that
15%-20% of oligozoospermic men or men with derangements of sperm mor-
phology or motility will eventually induce a pregnancy spontaneously without the
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intervention of any specific therapy. If this is so, then reported pregnancy rates of
30%, 40%, or more after treatment of infertile men must be readjusted downward to
take into account pregnancies that would be expected to occur by chance. One of
the factors to which andrologists have paid very little attention is the time to preg-
nancy with or without treatment of male subfertility. It might be argued that a suc-
cess rate of 30% is reasonable, because without therapy it may have taken a much
longer time for the spontaneous success rate of 20%. The statisticians will have to
help us with these complicated manipulations.

Most of us share in the guilt of perpetrating yet another bias; i.e., the uncon-
scious bias of not reporting lack of success. How often in the literature do we read the
success of compound “X” in effecting a pregnancy rate of 35%, yet in our hands we
see no positive effect above that of chance alone? Are the first author’s data in ques-
tion? Did we give the right dose? Was our patient population similar? Are there geo-
graphical or ethnic differences that might account for his success and our failure? If
we had published our negative results and put them alongside his positive results,
the accumulated success rate might presumably be scaled down from 35% to half
that figure or to what chance alone might have produced.

In most reports describing treatment of male infertility, we are given either no
data regarding the status of the female partner or we are simply told that she was
found to be “normal”. What does this mean? To know how successful a man might
be in inducing a pregnancy we need to know how successful his female partner
might be. Rarely are we told about menstrual pattern, proof of ovulation (e.g., by
temperature charting or luteal phase progesterone levels), tubal patency by hys-
terosalpingography, or pelvic health by laparoscopy. In no other branch of medicine
does successful treatment of one individual depend on the good health and normal
physiological functioning of another individual as it does in the field of infertility.
How much meaning can reported pregnancy rates of 20%, 30%, or 40% have under
such adverse circumstances?

When we treat the infertile male we make certain assumptions. We assume
(hopefully, based on objective data) that his female partner is normally fertile and
continues to maintain that normal fertility throughout the course of his therapy. We
assume that there are no cyclic variations in the degree of spermatogenesis based
either on the time of day or month of the year. We assume the subject takes his
medication if it is of the self-administering kind. We assume that intercourse with
ejaculation is taking place frequently enough for the chance of conception to be
reasonably high. We assume that the reported pregnancy was really induced by the
male subject we are treating. We have no choice but to make some of these as-
sumptions, but others may be amenable to some degree of control. How often do we
exercise this control?

In animal experiments we insist upon controls and we are rigid about it. We re-
lax our obsession about controls when we come to treating human beings. We do
this because we want to offer our patients every benefit. We don’t want to deprive
them of the possibility of a therapeutic success. It may seem ludicrous, but we don’t
really know whether an incision into the groin by itself or incision into the groin
plus ligation of the internal spermatic vein is the real reason for the perceived, but
relatively small increase in pregnancy rate after varicocelectomy. Who would do such
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an experiment? But that’s the control we need if we are to know with certainty that
eliminating varicocele enhances fertility.

Male infertility is undoubtedly a heterogenous phenomenon, yet we rarely even
consider this when embarking upon a research program to assess therapy. Gener-
ally, we paint all subfertile with the same broad brush and the same color paint. We
tend to lump all oligozoospermic men into one category and look at a mean increase
in sperm count for this whole group, rather than for subgroups based on differences
in sperm count. Occasionally we separate those with a varicocele from those without
a varicocele, but not often. Usually we pay little or no attention to possible influenc-
ing factors such as smoking, alcohol intake, ingestion of drugs, and exposure to
chemicals or environmental pollutants. We almost completely ignore one of the fac-
tors that may play the greatest role in reproductive function; namely, the psyche
and emotional parameters.

One of the difficulties in creating subsets of patients is the fact that each subset
would need a large enough number of patients to assure statistical validity of the
results. Many published reports would not have been published if these criteria had
to be met.

Finally, let us return to the sperm count question. Extreme variations occur
within one individual. This is readily observed if enough semen analyses are per-
formed over a long period of time. We know that sperm production may be transi-
ently suppressed by assorted acute illnesses, such as a viral infection which may
manifest itself as the common cold. The common cold is common. If it can induce
transient suppression of sperm production then there must be a period of time when
sperm production recovers and sperm count gradually drifts upward. How often do
we look for trends in sperm counts? Do we do enough semen analyses to determine
whether what we are interpreting as oligozoospermia is really the low ebb of sper-
matogenesis reduced by an illness or environmental factor? Is that the moment
when we institute therapy and do we ascribe a successful outcome to the therapy or
to what would have happened spontaneously? Could this kind of phenomenon ex-
plain why 20% of oligozoospermic men eventually produce a pregnancy?

The problems we face in treating and evaluating treatment of the infertile male
are enormous. Usually we have no specific disease entity to treat, we have no treat-
ment that has a very high success rate, and we need a second human being (the fe-
male partner) whose fertility is hopefully normal to be our guidepost for proof of
pregnancy induced by a successfully treated infertile male subject. All of these fac-
tors are enough to deter us from any further attempt at studying possible thera-
peutic regimens for the subfertile male. Thankfully, we are not deterred. Thankfully
there are those from many areas of the world who are willing to venture into new
and old areas to study the therapy and pathophysiology of the infertile male.

The questions raised in this essay may be applicable to some or all of the contri-
butions to this text, but the work must still be done, patients must be evaluated, and
we must be critical. The editors of this book consider this effort to be a continuum in
the long, arduous process of finding meaningful treatment for the subfertile male.
From that perspective, this book does not represent an end in itself, but rather an
extension from the past and present and a projection into the future. More, much
more, is yet to come in our understanding of and in our ability to treat the infertile
male.



II. Medical Treatment

1 Inflammation and Infection

C. R. D. Nahoum

The inflammatory response is a beneficial process, but inflammatory injury of male
accessory sex organs can reduce fertility by the following pathophysiological mecha-
nisms: increased sperm agglutination (Derrick and Dahlberg 1976); reduced sperm
motility and viability (Eliasson 1975); and obstruction of the ejaculatory ducts
(Pomerol 1978). Disturbances in epididymal sperm maturation (Bedford 1975) af-
fecting motility (Gaddum 1968) and the fertilizing ability of spermatozoa (Bedford
et al. 1973) may also be sequelae of inflammation. Inflammation and infection are
often mistakenly considered to be interchangeable terms. Infections by microorgan-
isms are just one among several causes of inflammation (Woolf 1977). Diagnostic
and therapeutic criteria for the management of the inflammatory state of male ac-
cessory genital organs are the subjects of this chapter.

1.1 Inflammation of Male Accessory Sex Organs

1.1.1 Genital and Rectal Examination

An inflammatory process may cause disease in the epididymis. Abnormalities in
size, shape, and consistency of the epididymides may be appreciated by scrotal pal-
pation or, less often, pathology may be assessed by direct visualization during tes-
ticular biopsy.

The prostate gland and seminal vesicles are palpated by rectal examination.
Normal seminal vesicles are seldom felt. If abnormal they may become palpable
and occasionally painful. One method to visualize and detect changes in prostate
and seminal vesicle sizes is through computorized tomography (Fig. 1). Visuali-
zation and estimation of the size of the seminal vesicles by means of ultrasonic beta-
scanning has also been described (Ronnberg et al. 1978). The prostate is a fi-
bromuscular organ containing 30—-50 small tubuloalveolar glands with about 25 ex-
cretory ducts opening into the urethra. The gland is composed of five lobes; two lat-
eral, one anterior, one posterior, and one median. Only the lateral lobes of the pros-
tate are easily palpable. The anterior lobe cannot be felt and only rarely the median
lobe. When normal, the prostate has a uniform, firm, elastic consistency with the
median furrow clearly palpable. Before massaging the prostate the examiner must
analyze the size, surface abnormalities, shape, mobility, and consistency of the
gland. Fixation of the gland to surrounding tissues and stony indurations are indi-
cations for a malignancy evaluation. Enlargement of the prostate gland by in-
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Fig. 1. Prostate and seminal vesicles (t0p) identified through computerized tomography (ar-
rows) (courtesy of Dr. P. A. Andreiuolo, Rio de Janeiro)

flammation usually accentuates the median furrow. Sometimes, changes in shape
and volume can only be detected through endoscopic examination of the posterior
urethra. During chronic inflammation the prostate appears congested with an ir-
regular and mildly indurated surface.

Palpatory findings in andrological practice are often normal or inconclusive, in
spite of abnormal exfoliative cytology (Mears 1973, Eliasson 1976 b).

1.1.2 Collection and Processing of the Prostatic Vesicular Fluid (PVF)

For massage, patients must observe the following instructions: sexual abstinence for
3-5 days (the latter is especially indicated in those patients with low testosterone
levels); emptying of the rectal ampulla several hours before the examination; uri-
nary continence 2-3 h prior to the massage. Immediately before examination, pa-
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tients must empty the bladder to remove excess desquamated urethral epithelial
cells. The knee-chest position on an appropriate table is one of the postures re-
commended for examination. To collect PVF, patients must keep a clean plastic vial
against the glans penis until the massage is stopped. After collection of one or two
drops in a container and with the patient still kneeling, any further drops are smear-
ed directly onto microscopic slides. The drops collected in the receptacle are fixed
with an equal volume of 75% alcohol in normal saline. An assessment of the number
of polymorphonuclear (PMN) leukocytes in this fluid is made (Nahoum and Car-
dozo 1980). Additional drops may be produced by repeated anal contractions. In
most cases it is not necessary to milk the urethra downwards.

The slides are immediately fixed by gentle immersion in a jar containing an al-
cohol-ether mixture (1:1). Care must be taken to avoid air drying. The smear
should be left in the fixative for at least 1 h. Coating sprays composed of polyethyl-
ene glycol and alcohol as fixatives can also be used, but are not as satisfactory. It is
recommended to routinely prepare two pairs of slides. The Papanicolaou-stained
pair is used for analysis of qualitative changes of epithelial cells and for slide count-
ing of neutrophils. The other pair can be used for the acridine orange technique
(Turner 1960) used for the detection of malignant changes of the cells, or the pres-
ence of bacteria, fungi, and Trichomonas (the latter requmng examination in a
fluorescence microscope).

Even if an adequate volume of excretory fluid has been obtained, it is beneficial
to collect the first 15-30 ml of the postmassage urine directly into a vial, half filled
with the alcohol-ether mixture. As urine is a medium containing essentially no pro-
tein, the cells will not ordinarily adhere to the slide.

For the preparation of urinary smears, following centrifugation (2000 rpm,
1015 min), either albumin is added to the pellet (0.1 ml 22% bovine serum albu-
min) or the smears of sediment are prepared on previously albuminized slides.
When desired, filtering membrane techniques can be applied (Lillie and Fullmer
1976). The smears from urinary sediments, however, are usually satisfactory, cheap-
er, and easier to prepare.

1.1.3 Cytological Examination of PVF

Exfoliative cytology of PVF has been the most accepted method for screening in-
flammation of male accessory genital organs. Some fundamental limitations of the
method, however, must be kept in mind: (1) it is limited to evaluation of fluid only
from the prostate and seminal vesicles; (2) PVF samples are not always readily ob-
tained; (3) the number of exfoliated cells often has little relation to the size of the
lesion; (4) the exfoliated cells may not represent the true nature of the entire lesion
(Naib 1970); (5) sometimes excessive mucus in prostatic vesicular fluid may hinder
a uniform spreading of the inflammatory cells on the slides; (6) some of the di-
agnostic criteria of male accessory sex organ secretions are still controversial.

1.1.3.1 Cellular Elements of the PVF

Prostatic cells are rare in fluids obtained by massage of healthy prostates. Their size
and shape are usually regular: most are cuboidal or columnar showing a basophilic
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and clear cytoplasm with the Papanicolaou’s stain. In most cases prostatic cells ap-
pear in clusters. Normal seminal vesicle cells are also cuboidal or columnar and can
be found in less than 10% of the specimens obtained by massage. These cells appear
singly or in small clusters. They are more irregular in shape and size than those from
prostate origin. A yellowish or golden-orange lipochrome pigment found in their
cytoplasm is considered characteristic of these cells. Cells of the transitional epi-
thelium of the urinary tract are commonly seen. They are larger in size than the cells
of the prostate and seminal vesicles. Cells of the squamous epithelium resemble
vaginal squamous cells and are commonly seen in PVF. The number of these cells
greatly increases with mechanical trauma of the urethra. The round cells of late
spermatogenesis are not always easily recognized and may be mistaken for leuko-
cytes in Papanicolaou’s stain. Special techniques may be required for their identifi-
cation (Endtz 1972; Couture et al. 1976; Nahoum and Cardozo 1980). Spermatozoa,
when present, are easily recognized. A few PMN are normally seen in normal PVF.
In abnormal smears, however, increased number of neutrophils, macrophages, lym-
phocytes, and plasma cells combine to form different kinds of inflammatory pat-
terns. Eosinophils are rarely found.

1.1.3.2 Quantitative Changes of the PVF Cells During Inflammation

Neutrophils are usually the only inflammatory cells quantified during cytological
examination. Their number is determined by counting at least ten different fields of
the smear. When these cells are extensively clumped they cannot be accuratcly
counted and the smear is described as showing massive infiltration of PMN (Jo-
hannisson 1976). Smears with less than 5 PMN/HPF (high power field) are con-
sidered to be normal (class I). To the other extreme, those with more than 20 PMN/
HPF (class III) are abnormal. Smears with counts of 5-20 PMN/HPF, do not ex-
clude or confirm the presence of an inflammatory process (class II). In such cases, a
repeated prostatic massage is recommended.

Fig. 2. A Granules of neutrophil peroxidase by the o-toluidine technique (x400). B Stained
neutrophils in semen as visualized during chamber counting ( x 100)
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There is no agreement in the literature about the upper limit for the number of
PMN in samples of normal PVF (Johannisson and Eliasson 1978). The irregular es-
cape of the neutrophils from the prostate during massages, and imprecisions of the
slide counting method are at least in part responsible.

A simple and inexpensive method for counting neutrophils in small quantities of
PVF has been described (Nahoum and Cardozo 1980). O-Toluidine is used for the
identification of PMN, because it changes from a colorless to a brownish compound
by the action of the neutrophils’ peroxidase upon hydrogen peroxide. The stained
granules of peroxidase easily identify the neutrophils (Fig. 2).

Semen or PVF samples are fixed in 75% alcohol-normal saline (1 : 1), allowing it
to act for at least 10 min. A white blood cell pipette is filled with fixed material
(level 1.0) or with unfixed material (level 0.5). In both situations the pipette must be
filled to 11.0 with the working solution.

Table 1. Volumetric count of PMN leukocytes in semen and PVF ac-
cording to the o-toluidine technique (X 10°/ML)

Normal men Infertile patients
(n=14) (n=50)
Semen
Mean+2 SD 160t 195 770L 1345
Range 0-350 0- 2300
PVF
Meant2 SD 380+510 5230% 6460
Range 50 — 900 0-12 800

To prepare the working solution, the following are mixed immediately before
use: 10 ml 0.15% o-toluidine in normal saline and 0.02 ml of 1.5% hydrogen per-
oxide.

The test solution in the pipette is shaken for 2—5 min, after which the pipette is
put aside at 37 °C for 20-30 min. Counts, as for blood neutrophils, are made in the
leukocyte chamber and expressed per milliliter of material analyzed.

In 14 selected men with a mean age of 31.2 years (range 21-48), without a pre-
vious history of genital disease, with normal palpatory findings, normal semen
analysis, and exfoliative cytology showing less than 5 PMN/HPF and absence of
qualitative inflammatory changes of the epithelial cells, the volumetric counting of
neutrophils gave the results presented in Table 1.

In 50 infertile patients with suspected male adnexitis, the volumetric technique
revealed binomially distributed values, excluding six patients with clearly normal
results. The group with less than 3X 10° cells/ml and a central tendency of 1 10°
cells/ml included 68.5% (27/38) of the cases. On the other hand, 31.5% (12/38) of
the samples showed obviously augmented values, with PMN leukocytes varying
from 5 to 12.8 X 10° cells/ml PVF. Only a few cases (n=>5) were found to be be-
tween the limits of the two groups.
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Table 2. Volumetric count of PMN leukocytes in split ejaculates
(X10*/mly (n=17)

First fraction Second fraction
Normal men 200 100
(n=10) 50 150
0 150
0 50
0 50
450 200
350 50
150 0
100 50
50 0
Prostatitis 2700 400
(n=%5) 3 600 600
650 100
1 000 150
1200 300
Vesiculitis 1900 5950
(n=2) 500 1100

All the cases classified as class III by the traditional method showed more than
5x10° neutrophils/ml PVF samples. Those Papanicolaou-stained smears con-
sidered to be of class II (doubtfully inflamed) revealed PMN above the limit of
5% 108 cells/ml in 25% of the cases. Such findings seem to indicate that the o-tolui-
dine technique may reduce the number of doubtful or even false-negative smears, as
classified by traditional exfoliative cytology.

There was no significant correlation (n=30, p > 0.5) between the number of
neutrophils in semen and PVF samples of infertile patients. However, when con-
sidering 1 X 10° PMN/ml for semen and 5X 10° PMN/ml for PVF as the upper nor-

Table 3. Qualitative changes of the epithelial cells during inflamma-
tion. Squamous metaplasia is commonly found in samples from pros-
tate with chronic processes

Discrete Increased cytoplasmic eosinophilia
changes Increased nuclear basophilia
Inclusions, pigments and vacuoles

Moderate Cellular swelling

changes Irregularities of the cell margins
Disturbed nuclear-cytoplasmic relationship
Pyknosis
Karyorrhexis

Severe Cytoplasmic autolysis

changes Karyolysis
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mal limits for neutrophils in such fluids, matched values were in concordance. Par-
allelism between seminal and PVF neutrophil values, was found in 73% of the cases.

The o-toluidine technique can also be used for the volumetric counting of PMN
in split ejaculates. Preliminary findings (n=20) seem to anticipate the profitable
utility of this procedure in the diagnosis of single or prostate-combined vesiculitis
(Table 2).

1.1.3.3 Qualitative Changes of Epithelial Cells During Inflammation

Inflammation increases the number of normal or disease-altered epithelial cells ex-
foliated. Epithelial cells of PVF show typical changes during inflammation of ac-
cessory sex organs (Johannisson 1976). The qualitative changes are best analyzed
using Papanicolaou’s or acridine orange-stained smears. The most common cellular
injuries are graded arbitrarily (Table 3).

In the group of patients with more than 5X10° PMN/ml PVF, qualitative
changes of the epithelial cells were observed in 83.3% (10/12) of the cases. Other-
wise, only 16.7% (1/6) of the patients under the limit of 1 X 10° neutrophils/ml PVF
exhibited qualitative changes of the epithelial cells. The epithelial alterations varied
from discrete (47.8%) to moderate (39.1%) or intense (20.3%) degrees.

PVF is considered inflamed if there are fewer than 1X 10° neutrophils/ml, but
PVF shows intense epithelial cellular changes; samples with 1-5X 10¢ neutrophils/
ml exhibit epithelial cell changes of moderate or intense degrees; the number of
PMN leukocytes is above 5X 10° cells/ml, independent of the presence of qualitat-
ive changes of the epithelial cells.

1.1.3.4 Cellular Patterns of the Smears

The relationship between the cellular patterns of the infiltrates and male infertility is
still unclear. In our series of 50 patients, cytological patterns were found to be
nonspecific in 12%. Of the smears, 59% presented a specific pattern in which the pre-
dominant cell type was PMN in 51%, macrophagic in 3%, and lymphoplasmocytic in
5% of the cases. Combined types occurred in 29% of the samples.

1.1.4 Molecular Tracers of the Inflammatory Process

If a severe degree of damage occurs, all the levels of the microcirculation may be
involved in the inflammatory process with resultant injury of the endothelial cells
producing an exudate. Only after hemodynamic and vascular permeability changes
does leukocytic emigration occur. Therefore, emigration of PMN cells is essentially
a phasic phenomenon during the inflammatory reaction. Molecular indicators of
exudation and chemical mediators of the inflammatory process would be more re-
liable tracers of tissue reaction to injury. Semen, instead of PVF, and chemical sub-
stances, rather than inflammatory cells, may be preferable in screening for in-
flammation of the male reproductive tract.

In an attempt to diagnose male genital inflammation on a molecular basis
(Fig. 3), several substances involved in the biology of the inflammatory process were
assayed. The study included infertile men with and without inflammation of the ac-
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Immunoglobulins Activators —| Inflammatory | g Controllers a 1- Antitrypsin
process
Complement system Exvdate a1-Acid glycoprotein
Albumin

Fig. 3. Some molecular events in the inflammatory reaction

cessory sex organs according to the clinical and cytological criteria previously refer-
red to here. Quantitative determinations were performed employing the radial im-
munodiffusion method (M-partigen plates for a,-antitrypsin and a,-acid glyco-
protein and LC-partigen plates for IgA, IgG, and albumin; Behringwerke AG, Mar-
burg, West Germany). Results are presented in Table 4.

1.1.4.1 Immunoglobulins

IgA and IgG can both be considered activators of the inflammatory process and
their seminal levels in normal men have been previously reported; 0-6 and
7-22 mg/dl, respectively (Friberg 1974; Riimke 1974). Infertile patients without in-
flammation demonstrate similar values.

Riimke (1974) found that the distribution of these immunoglobulins in the split
ejaculate corresponds to that of acid phosphatase. In our experience the highest IgA
and IgG levels are observed during acute or subacute epididymitis; therefore, it may
be that at least during inflammation these immunoglobulins reach the seminal fluid
from organs other than prostate. Infertile men with inflammation of the genital tract
have increased levels of IgA and IgG in about 70% and 60% of the cases, respective-
ly, with few false-positive results.

1.1.42 C; Factor of the Complement System

The upper normal limit of the C; factor of complement first demonstrated in pooled
human seminal plasma by Herrmann and Hermann (1969), is 1.4 mg/dl (Blenk et
al. 1974). The seminal plasma levels in prostatitis and epididymitis are 3.2-12.0 mg/
dl. High levels of C5; component of complement in PVF are also found in patients
with prostatitis, benign prostatic hyperplasia, and carcinoma of the prostate (Gray-
hack 1980). It is usually undetectable in the semen of normal men (Quinlivan and
Sullivan 1976). The overall incidence of detectable amounts of C; in our infertile
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patients was almost 70%, while it was above the upper normal limit of 1.8 mg/dl in
about 75% of the cases with genital inflammation.

1.1.4.3 Albumin

Albumin, a normal constituent of human seminal plasma (Li and Shulman 1971;
Quinlivan and Sullivan 1972), is present in increased amounts during inflammation.
In normal men the mean seminal plasma concentration of this protein is 63 mg/dl
(range 30-97 mg/dl) (Zaneveld et al. 1971). In infertile men the mean concentration
is 143 mg/dl (range 27-720 mg/dl, n=23) (Lindholmer et al. 1974). However,
Lindholmer’s group probably included patients with inflammatory disease of the
male genital tract. Our patients with inflammation showed abnormal amounts of
albumin in 65% of the cases.

Important functions have been attributed to albumin in seminal plasma. It can
initiate the progressive motility of epididymal spermatozoa, interfere with the sperm
nuclear chromatin stability, and alter membrane permeability to eosin Y (Lind-
holmer 1974). Because albumin can trap zinc ions it may be that the mid-piece re-
spiratory and/or glycolytic metalloenzymes might be affected by inflammatory
changes of the seminal plasma.

1.1.4.4 a,-Antitrypsin

Acrosomal hydrolytic enzymes allow the spermatozoa to penetrate the outer layers
of the ovum. Acrosin, a proteinase belonging to this group of enzymes, allows sper-
matozoa to penetrate the zona pellucida. For capacitation to occur proteinase in-
hibitors normally found in seminal plasma, must be removed from spermatozoa be-
fore fertilization (Polakoski and Zaneveld 1976). Proteinase inhibitors with high and
low molecular weight are present in human seminal plasma. Those with high
molecular weight include a,-antitrypsin and a,-antichymotrypsin, and those with
low molecular weight include human seminal plasma inhibitor I or trypsin-
chymotrypsin inhibitor (HUSI-I, mol. wt. 11,000) and the human seminal plasma
inhibitor II or trypsin-acrosin inhibitor (HUSI-II, mol. wt. 6200) (Fink et al. 1971,
Zaneveld et al. 1971). a,-Antitrypsin is most likely part of a defensive mechanism to
protect spermatozoa and basal membranes of the genital tract against the lytic ac-
tion of leukocytic and bacterial proteinases. The trypsin-acrosin inhibitor or HUSI-
IT may be considered as a natural antagonist of human acrosin. It forms complexes
with acrosin very rapidly even in relatively low concentrations (Fritz et al. 1975). In-
flammatory processes of the genital tract may increase the level of acrosin-blocking
substances, thus affecting the fertilizing ability of spermatozoa. However, it is not
known if inflammation increases the concentration of HUSI-II in male accessory or-
gans secretions.

Like Blenk et al. (1974), we have found markedly augmented levels of a,-anti-
trypsin in semen of some infertile patients with proved accessory sex organ in-
flammation (mean concentration 23.8 mg/dl, range 9.1-72.6 mg/dl, n=103).
Blenk’s values, however, were lower than ours since, when affected by prostatitis or
epididymitis, their patients showed values of 12.0-22.0 mg/dl.

In normal men, Blenk et al. (1974) found a mean concentration of 8.0 mg/dl
with an upper normal limit of 11.0 mg/dl. Schill (1976) analyzed the seminal levels
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of a;-antitrypsin in 129 andrological patients (23-53 years old) without clinical or
seminal signs of chronic or acute genital tract inflammation. He found the average
concentration of the enzyme as being 9.8 mg/dl (range 0.5-27.5 mg/dl).

In a group of 134 infertile patients without clinical or cytological signs of in-
flammation of the genital tract, we found the mean value of a,-antitrypsin in this
group to be 13.5 mg/dl (range 6.1-18.3 mg/dl). In patients with inflammation, a,-
antitrypsin was found to be increased above the limit of 18.5 mg/dl in 52.4% of the
cases. At concentrations found in seminal plasma of healthy men this enzyme has
weak antifertility properties. However, the velocity of inhibition of acrosin runs par-
allel to the increase of a;-antitrypsin concentration (Fritz et al. 1972). The potential
correlation between high levels of a;-antitrypsin in seminal plasma of patients with
genital inflammation and male infertility remains to be investigated.

1.1.4.5 a;-Acid Glycoprotein

a;-acid glycoprotein (a;-AG) belongs to the group of the acute phase enzymes oc-
curring in human serum during inflammation and neoplasm. Several hypotheses
have been elicited to explain the role of a;-AG. This enzyme is supposed to be in-
volved in the healing of wounds and tissue repair (Jayle et al. 1971; Zeineh and
Kukral 1970), as well as in the inhibition of lysosomal proteolytic enzymes (Koj
1974) and in the immunosuppression of tumor cells (Apffel and Peters 1969). a,-AG
might, in some way, influence the inflammatory or cell proliferative processes in
situ: based on this, the seminal level of a,-AG was estimated in 180 infertile patients
attending our clinical unit. In those patients without inflammation of the male geni-
tal accessory organs (n=79) undetectable amounts of the substance were found in
most of the cases (maximal value 18.5 mg/dl). On the other hand, 52.5% of the pa-
tients with genital inflammation presented values above this limit. The mean semi-
nal concentration in this group was 69.3 mg/dl (range 10.5-229.6 mg/dl). Also in
relation to a,-AG, the highest values were seen in epididymitis, with a low oc-
currence of false-positive results.

The leukocytic origin of a;-AG would categorize it as a promising indicator of
the presence of inflammatory disease in the male genital tract.

1.2 Infectious Male Adnexitis

1.2.1 General Considerations

The prostatitis syndromes include three forms: acute prostatitis; chronic bacterial
prostatitis; and nonacute or abacterial prostatitis (also called prostatosis). Infertile
patients in an andrological practice rarely present the acute form. Patients with
acute prostatitis are febrile with acute urinary symptoms. Chronic bacterial prosta-
titis occurs in about 10%—15% of patients (Fritjoffsson et al. 1973; Ulstein et al.
1976). The acute and chronic bacterial forms of the disease are almost always caus-
ed by Escherichia coli. The commonest type of prostatitis, nonacute (NAP), has an
unknown etiology.
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Fig. 4. A. Section of a pampiniforme plexus vein from a normal man (Gomori trichrome stain,
% 400). Projections of the intimal layer into the lumen (polsters) are seen (arrows). Similar
structures are also found in prostatic and hemorrhoidal veins. B Muscular fibers from the
tunica media are axially projected along normal polsters (Masson trichrome stain, x400). CA
band of normal elastic fibers placed in the basis of the polsters (acetic orcein stain, X 100).
D Section of a pampiniform plexus vein in a varicocele patient. An area with loss of polsters is
seen beside preserved ones (arrows) (Gomori trichrome stain, X 100). E Section of a rectal vein
of a patient with hemorrhoids and varicocele showing total loss of intimal polsters and elastic
fibers (acetic orcein stain, X 100). F Section of a varicose vein of prostatic plexus (Santorini’s
plexus) from a patient with varicocele and chronic abacterial prostatitis, also showing total loss
of intimal polsters (Masson trichrome stain, X 100)
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The finding of increased numbers of leukocytes in semen or PVF does not al-
ways correlate with identification of pathogenic microorganisms in cultures (Mears
1973). Trichomonas vaginalis (Colleen and Mardh 1975 a), L-phase saprophitic and
opportunistic bacteria (Eliasson 1976 b), mycoplasmas (Colleen and Mardh 1975 a),
chlamydia (Mardh et al. 1972), viruses and fungi (Mardh and Colleen 1975a) have
been described as potentially related to NAP. The data, however, are inconclusive.

In this context the possibility of noninfectious etiologies for NAP must be con-
sidered. Congestive prostatitis in which no bacteria have been isolated may occur in
50% of young symptomatic patients (Frick 1976).

The author and co-workers have found varices and congestion of the prostatic
venous plexus in patients with varicoceles which may occur as frequently as hemor-
rhoids in such patients. These findings (Fig. 4) suggest the existence of a true pelvic
venopathy in some infertile patients. The same histopathologic changes (mostly rup-
ture of elastic fibers and loss of intimal polsters) were found in the venous wall of
hemorrhoidal, prostatic, and testicular vein plexus of varicocele patients. The fre-
quent finding of prostatic congestion during rectal examination of varicocele pa-
tients and the mild increase of neutrophils in their, otherwise abacterial, PVF could
be explained by chronic congestion of the prostate with sustained hypoxia of the
gland. Hypoxia is one of the well-established causes of inflammation (Woolf 1977).

1.2.2 Qualitative and Quantitative Data on Genital Infection in Infertile Patients

Several microorganisms have been identified in genital secretions of infertile pa-
tients but their pathogenicity has not been established (Chernov 1978; Gnarpe and
Friberg 1973; Moberg et al. 1979, 1980; Swenson et al. 1980). Adding an E. coli sus-
pension to fresh ejaculates results in sperm clumping and inhibition of sperm mo-
tility (Wu 1957; Teague et al. 1971). A low molecular weight spermatozoal im-
mobilization factor has been isolated from E. coli cultures (Paulson and Polakoski
1977). Mycoplasma colonies adhere to the junction between the sperm head and the
midpiece of the spermatozoa causing sperm agglutination (Taylor-Robinson and
Manchee 1967) and reduced motility (Fowlkes et al. 1975; O’Leary and Frick 1975;
Hofstetter et al. 1978). Chlamydia trachomatis, a microorganism implicated as the
major cause of “idiopathic” epididymitis in humans (Berger et al. 1978) also induces
epididymal infection in monkeys (Moller and Mardh 1980). There are no consistent
data about Trichomonas infection as related to male fertility.

Efforts have been made to establish the critical limits of significance for bac-
teriospermia (Fari et al. 1977; Combhaire et al. 1980). Prescribed limits were 3 X 103
gram-negative pathogens/ml semen or more than 10* gram-positive nonpathogenic
bacteria/ml in 1:2 diluted seminal plasma, respectively. Seminal dilution re-
commended by Combhaire et al. (1980) would neutralize the recognized bacterio-
static capacity of the seminal plasma (Mardh and Colleen 1975b).

In 230 seminal plasma cultures of infertile patients with abnormal exfoliative cy-
tology, we observed bacterial growth above 10° colonies/ml in 54% of the cases, but
established urinary tract pathogens were only detected in 27% of the cases. Sapro-
phitic and opportunistic bacteria, mostly Staphylococcus epidermidis, predominat-
ed in those cultures with less than 10°microorganisms/ml! semen. Gram-negative
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pathogens growing above 10° colonies/ml were found in only 9% of the cases. In
view of these findings, routine cultures of semen are not likely to be rewarding.

Criteria for selection of semen specimens for microbiological analysis are: count-
ing PMN cells in genital secretions (Combhaire et al. 1977; Ulstein et al. 1976) and
the acridine-orange staining techniques applied to prostatic fluid smears (Lillie and
Fullmer 1976). Stained by acridine-orange, coliforms, cocci, fungi, and gonococcus
make reddish fluorescence that become readily detected. Smears showing such
microorganisms can be better selected for specific culture techniques. Trichomonas
vaginalis stains red with a yellow nucleus. Atypical dyskaryotic and hyperplastic
epithelial cells are easily identified by color changes of nuclear and cytoplasmic ma-
terial. Neutrophils fluoresce as bright green or greenish yellow. Acridine-orange
staining of prostatic fluid smears is a very useful procedure in the study of in-
flammatory or infectious states of the prostatic gland (Turner 1960). A short pro-
cedure, also called the 10-sec acridine-orange staining technique, may be used (Der-
rick 1977). One or two drops of the prostatic fluid are smeared and thinned on a
slide and air-dried. For staining, the slide is immersed successively about five times
in a 0.025% solution of acridine orange. It is washed in 2% alcohol in normal saline
by agitation for 3 s, followed by agitation for at least 4 s in normal saline. The saline
solutions must be renewed daily. Mounting of the slides is made with a droplet of
saline under the cover glass. Cytological examination is done at 100 X magnification
and bacteriological identification at 400 X magnification. The slide may be restain-
ed in 50% alcohol for 5 min and restained by the Papanicolaou’s stain technique. To
prepare the acridine-orange solution 0.25 g of the stain is dissolved in 1000 ml 2%
acetic acid solution to which 0.2 ml Tween-80 is added. The solution is protected
from light and changed weekly.

1.3 Secretory Function of Accessory Glands
and Male Adnexitis

A high incidence of reduced seminal levels of zinc and acid phosphatase was reported
in patients with male adnexitis (Eliasson et al. 1966, 1970). These findings encouraged
routine seminal plasma assays of biochemical tracers of prostatic and seminal vesic-
ular function in the screening of male adnexal inflammation. However, accessory
gland inflammation is not necessarily associated with seminal biochemical changes.
It is known that zinc and acid phosphatase reflect only the degree of epithelial ac-
tivity of those glands. They are not specific indicators of an inflammatory process.
Moreover, Kerr et al. (1960) have found remarkable variations of zinc content
within the normal human prostate. The seminal plasma concentration of zinc is at
least partially dependent on the affected area. In addition, prostatic epithelium is
highly dependent on circulating androgen levels and castration has been shown to
result in prostatic epithelial atrophy (Hoare et al. 1956; Mackenzie et al. 1962).
Thus, reduced testosterone levels could be responsible for noninflammatory changes
in seminal concentrations of zinc. Zinc seems to inhibit phagocytic activity of PVF
granulocytes (Stankova et al. 1976); it inhibits histamine release from mast cells
(Kazimierczak and Maslinski 1974), serotonin release from platelets (Chvapil et al.
1975), and it also inactivates peritoneal macrophages (Chvapil 1976). It seems
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reasonable that zinc in PVF might limit the release of various mediators of in-
flammation by leukocytes (Stankova et al. 1976). However, daily testosterone ex-
cretion by patients with chronic prostatitis is reduced (Yunda and Imshinetskaya
1977). Because of these facts, an increase of leukocytes in abacterial PVF may reflect
a reduction in the inhibitory action of zinc upon granulocytes, secondary to low an-
drogen concentrations in prostatic tissue. This would explain the proposed benefit
of testosterone therapy in the management of some types of chronic prostatitis
(Kobelev 1971; Yunda 1972).

A significant difference between seminal zinc and magnesium concentrations in
patients with nonacute prostatitis and normal individuals could not be found (Col-
leen et al. 1975). However, in patients with gonococci in PVF, zinc concentrations
were significantly low. This suggests that a significant fall of this ion in semen is
achieved only after extensive or severe damage of the prostatic epithelium. In the
author’s experience almost 75% of the patients with mild inflammation (class II)
show zinc values in the ejaculate similar to those found in normal men. On the other
hand, the degree of zinc reduction in semen parallels the severity of the PVF cyto-
logical changes. Biochemical prostatic tracers of epithelial secretory function as well
as seminal vesicular markers, such as fructose, have shown little diagnostic value in
the screening of male adnexitis. They are, however, useful indicators of gland dys-
function. Combhaire et al. (1980) clearly distinguish among infection, inflammation,
and disturbed secretory function. Inflammation speaks for the process itself; in-
fection is associated with a causative agent and secretory activity with the degree of
loss of function by the gland. Important functions have now been attributed to zinc
ions in seminal plasma (Eliasson 1976 b; Eliasson et al. 1971; Eliasson and Kvist
1976).

1.4 Treatment of Male Adnexitis

1.4.1 Introduction

Only in those situations in which pathogenic microorganisms are observed in semen
or prostatic-vesicular fluid, can the presence of infectious male adnexitis be con-
sidered. Abnormal rectal examination, altered exfoliative cytology, pyospermia, and
decreased secretory function of accessory glands (Eliasson et al. 1966) are only in-
dicative of an inflammatory response whatever the causative agent. Frequently,
however, patients with inflammation or infections are incorrectly considered to-
gether (Comhaire et al. 1980).

Whenever possible, medical treatment should be directed towards the causative
agents of the diseases. Adequate criteria to select patients for treatment as well as
appropriate therapy in the management of adnexitis in fertile men remain to be es-
tablished.

1.4.2 Therapeutic Procedures

Although prostatic massage may have some clinical benefit and rectal examination
reverts to normal in patients with congestive prostatitis, seminal quality and preg-
nancy rate seem to show no improvement (Homonnai et al. 1979).
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Table 6. Currently available anti-inflammatory drugs in andrological practice (Woodbury and
Fingl 1975)

Generic name Trade name Preparations Dose Daily dose
interval

Aspirin Ronal Tablets (65-650 mg) 4h 3 000-6 000 mg

(Rhodia) Capsules (300 mg)
Suppositories (65-1300 mg)

Phenylbutazone Butazolidin Coated tablets (100mg) 4h 400-600 mg
(Geigy)

Oxyphenbutazone Tanderil Tablets (100 mg) 6h 400-600 mg
(Geigy)

Indomethacin Indocin Capsules (250r50mg) 12h 100-150 mg
(Merck,
Sharp & Dohme)

Ibuprofen Motrin Coated tablets (400 mg) 6-12h 800-1 600 mg
(Upjohn)

Naproxen Naprosyn Tablets (250 mg) 12h 500-750 mg
(Syntex)

Mucolytic agents like N-cyclohexy!-N-methylchloridrate (Bysolvon, Boehringer
Ingelheim) and N-acetylcysteine (Fluimucyl, Zambon) may be tried in order to re-
duce seminal hyperviscosity presented by some patients with adnexial glandular in-
flammation (Schoysman et al. 1978).

Bracci et al. (1978) combined an antiandrogen with anti-inflammatory drugs in
the management of prostatitis: orally administered cyproterone acetate (12.5 mg
Androcur) were given on alternate days for 40-60 days. Treatment was considered
successful in 78.5% of the cases (11/16) with respect to the reduction of the prostatic
volume and the relief of subjective symptoms. Oligozoospermia, reduced sperm mo-
tility and decreased libido, however, were undesirable side effects in an unaccept-
able number of cases.

A remarkable reduction of clinical symptoms occurred in five of six patients with
prostatitis or epididymitis who underwent treatment with levamisole (150 mg twice
weekly for 12 weeks) (Jecht and Haneke 1978). Levamisole seems to stimulate the
function of immunodeficient cells, mostly macrophages, PMN leukocytes and T
lymphocytes (Symoens and Rosenthal 1977). A proposed schedule for its use is
2.5 mg/kg/day orally for 3 consecutive days, repeated every other week. Higher
doses may be immunosuppressive (Wybran 1976).

Antibiotics and anti-inflammatory drugs are currently the commonest combi-
nation utilized in the treatment of chronic bacterial and chronic abacterial nonacute
types of prostatitis. Culture and sensitivity studies indicate the drug of choice for
treatment of bacterial prostatitis. However, some authors have reported improve-
ment of seminal quality after antibiotic treatment, even when pathogenic microor-
ganisms were not found (Baker et al. 1979; Nikkanen et al. 1979). Recommended
dosages of several antibiotics excreted in effective concentrations in male genital se-
cretions are indicated in Table 5 (Woodbury and Fingl 1975). Monitoring of patients



Inflammation and Infection 23

under treatment is imperative. The commonest causes of failure of therapy are inad-
equate dosage and inappropriate duration of therapy. Antibiotics must be used
whenever indicated, but their indiscriminate use is to be avoided. The deleterious
effect of nitrofurans upon spermatozoa is well known (Albert et al. 1975; Gomes
1970). There is no evidence that trimethoprim-sulfamethoxazole, when given in the
recommended doses, induces folate deficiency in normal persons. Mammalian cells
are considered to utilize preformed folates from the diet and do not synthesize the
compound (Weinstein 1975). However, Mathur et al. (1977) was able to induce inhi-
bition of spermatogenesis in adult male albino rats through the injection of a folic
acid antagonist. Sulfonamide inhibits the incorporation of PABA into folic acid and
trimethoprim prevents the reduction of dihydrofolate to tetrahydrofolate. The po-
tentially harmful effect of this commonly used and highly effective combination on
human spermatogenesis needs to be investigated.

The anti-inflammatory drugs most commonly used in the treatment of infertile
men with accessory gland inflammation are showed in Table 6 (Eliasson and Jo-
hannisson 1978; Homonnai et al. 1975). The antiphlogistic action of salicylates, in-
domethacin, and other anti-inflammatory drugs are due primarily to an inhibition
of prostaglandin synthesis. Other mechanisms, like inhibition of leukocyte phago-
cytosis and stabilization of lysosomal membranes may also be involved (Ferreira
and Vane 1974).

Indomethacin is more potent than aspirin, but toxicity often limits its use. Oxy-
phenbutazone (Tanderil, Geigy) has the same spectrum of activity, therapeutic uses,
interaction and toxicity as salicylates. Ibuprofen (Motrin, Upjohn) compared with
aspirin, seems to have an inferior anti-inflammatory effect but causes less gas-
trointestinal distress. Naproxen (Naprosyn, Syntex) is well-tolerated during long-
term therapy. It appears to be more effective than Ibuprofen and is better tolerated
than aspirin. A new terpenyl-pyrazolidinedione derivate (Metrazone, Boehringer
Ingelheim), has been shown to have effective anti-inflammatory action (Bianchi
1972): because of good gastric tolerance and the rarity of untoward effects, we use it
as the drug of choice for short-term therapy of prostatitis. The best results have been
obtained with 400-1200 mg daily, taken after meals every 12 h for 10 days.

Cinnarizine (Mitronal, Searle), has evoked our interest as a potential agent in the
treatment of male adnexitis. Cinnarizine has a broad anti-inflammatory spectrum
having, in addition to antihistaminic and antiserotonin effects, an antikinin activity
(Di Perri and Auteri 1971), and a capacity to inhibit the complement system, es-
pecially by blocking the activation of C, (Di Perri 1973). The high tolerance to this
drug may enhance its use during prolonged anti-inflammatory therapy. The
achievement of an effective concentration of cinnarizine in male genital secretions
needs to be investigated.

The administration of prostaglandin synthesis inhibitors, like anti-inflammatory
drugs, may result in a decrease of seminal prostaglandin E (PGE) and prostaglan-
din F (PGF) concentrations (Collier and Flower 1971). Byjdeman et al. (1970),
Collier et al. (1975) and Howkins (1968) claim that there is a correlation be-
tween low seminal levels and unexplained infertility. Isidori et al. (1980) have re-
ported disturbed sperm concentration and motility associated both with high to low
levels of PG-E or 19-OH PG-E in semen. Eliasson (1959) and Eliasson et al. (1968)
found no change in sperm motility of washed spermatozoa when suspended in PG-
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Fig. 5. A-D. The effects of a 30-day established treatment upon the seminal concentration of
leukocytes A, albumin B, IgG C, and a,-AG D. These figures seem to indicate that IgG and
albumin levels are as useful as leukocyte counting in the laboratory follow-up of male adnex-
itis. Unexpectedly, a;-AG has a variable response which remains to be clarified
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containing solutions, but Didolkar and Roychowdhury (1980) have found that the
addition of PG-E2 to human semen enhances sperm motility. Meiosis (Dellow and
Miles 1975) and the fertilizing ability of spermatozoa are both prostaglandin-de-
pendent phenomena in male adult rats (Chatterjee and Rej 1978). Badr (1976) re-
ported the existence of a reciprocal relationship between androgen level and pros-
taglandin concentration in testicular tissue. Joseph and Bartke (1979) demonstrated
that the intratesticular administration of indomethacin in adult male rats can in-
terfere with the stimulation of testicular testosterone production by LH. Aspirin and
indomethacin have pronounced antigonadal effects in adult male rats: These drugs
directly inhibit Leydig’s cell function, alter Sertoli’s cell morphology, reduce ac-
cessory gland weight, and depress the spermatocyte-spermatid conversion process
(Biswas et al. 1978; Sanyal et al. 1980; Tierney et al. 1979). Administration of LH in
indomethacin-treated rats restores accessory gland weight. However, only the simul-
taneous injection of LH and PGE?2 to these animals was able to fully restore both
sex accessory gland weight and sperm number to the level of controls (Biswas et al.
1978).

These marked effects upon rat gonads remain to be demonstrated in humans,
but these observations mitigate against the indiscriminate use of anti-inflammatory
drugs in infertile patients.

1.4.3 Follow-Up

There are several claims that treatment of genital tract inflammation and/or in-
fection improves semen quality and fertility (Baker et al. 1979; Combhaire et al.
1977; Derrick and Dahlberg 1976; Quesada et al. 1968; Ulstein et al. 1976). In-
creased sperm motility and viability, reduced spontaneous agglutination (Derrick
and Dahlberg 1976), restoration of prostatic secretory function (Eliasson 1976 b),
and improved sperm count and morphology (Ulstein et al. 1976) are all benefits
attributed to treatments in infertile patients with male adnexitis. However, there
continues to be inadequate evidence for the true efficacy of anti-inflammatory and
antimicrobial therapy under such conditions. Prospective studies of this subject are
still needed.

The most acceptable criteria of cure in the follow-up of these patients are eradi-
cation of pathogenic microorganisms from genital secretions, a return to normal ex-
foliative cytology, and restoration of accessory gland secretory function: Other cri-
teria include the number of neutrophils per volume of semen and PVF and the
seminal concentration of some molecular tracers of the inflammatory process. Fig-
ure 5 illustrates the effect of therapy upon such parameters. Duration of treatment
must be individualized for each patient. Therapy should be stopped only after nor-
malization of seminal or PVF parameters.

1.5 Gaps in Our Knowledge

The real meaning, as well as the diagnosis and management of the inflammatory
state of male accessory genital organs (ISMAGO) are still a matter of controversy. Con-
cepts will continue to change. Some fundamental questions in this field can be asked:
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(1) What is the real incidence of male adnexitis as a causative factor of male infertility?
(2) What is the true incidence of seminal vesicular inflammation with or without
prostatitis in fertile man? (3) What is the relationship between epididymitis and
male infertility? (4) What is the real meaning of microorganisms like viruses, Tri-
chomonas, chlamydia, and mycoplasma in inflammatory male infertility? (5) What
are the mechanisms through which bacteria and/or substances released during the
inflammatory reaction could affect sperm function? (6) Are there noninfectious ac-
cessory gland inflammations responsible for male infertility? (7) To what extent
would therapeutic measures really improve seminal quality and pregnancy rates?
(8) What are the best schemes for treating patients with inflammatory disease of the
genital tract? (9) Are there significant harmful side effects of established therapy
upon fertility? (10) The inflammatory response is a beneficial process. At what mo-
ment does the inflammatory reaction interfere with sperm function? Must all types
and degrees of male accessory gland inflammation be treated?

The role of inflammation in the development of male infertility still remains to
be clarified. As our diagnostic ability improves, so will our understanding of the
cause and effect relationship between inflammation and decreased fertility. A conse-
quence of this understanding will be new and improved therapeutic regimens in-
tended to restore normalcy in the male reproductive tract and a return to the fertile
State.
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2 Clomiphene Citrate in the Treatment
of Male Infertility

A. M. C. M. Schellen

Clomiphene citrate (Clomid, Merrell Touraude) is a synthetic analog of chloro-
trianisene (TACE), a nonsteroidal estrogen. TACE in turn is closely related to stil-
bestrol (Fig. 1). Clomiphene citrate which stimulates ovulation in anovulatory
women (Holtkamp et al. 1961) exists in two forms, the cis- and trans-isomers, which
are both present in Clomid.

The cis compound is much more effective in stimulating ovulation (Wieland et
al. 1972; Reyes and Faiman 1974). The cis form has two identical chemical groups
on the same side of the double bond, while the trans form shows these groups lo-
calized on different sides (Fig. 2). Greenblatt (1961) described the clomiphene ovu-
lation-inducing effect, while Jungck (1964) was first to describe its effect on sper-
matogenesis. Clomiphene binds competitively to steroid receptors in the hypothala-
mus, thus inhibiting the negative feedback exerted by circulating steroids like 17-
estradiol. This results in an increase of LHRH and consequently of LH and FSH
(Franchimont 1973). These effects of Clomid on the hypothalamic-pituitary level
have made it possible to use Clomid in the dynamic evaluation of the hypothalamic-
pituitary-gonadal axis in both females (Emperaire et al. 1979).
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cis trans citrate and its two isomers

2.1 Testicular Control and Function
The gonadotropic hormones of the pituitary gland, LH and FSH, stimulate testicu-

lar function. They, in turn, are stimulated by the neurohypophyseal factor LHRH,
which is modulated by gonadal steroids through both positive and negative feed-
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‘ GnRH

Hypo