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FINE STRUCTURE OF THE MONKEY EPIDIDYMIS. A.S. .
and M. . Department of Anatomy, Harvard Medical
School, Boston, MA

The monkey epididymis was subdivided into four
regions: initial segment (continuous with the ductuli
efferentes), head, body and tail. The initial segment
possesses a very tall columnar epithelium (108 + 4 um).
Epithelial height in the head, body and tail is dimin-
ished to 81 + 5 um, 69 + 2)nn,and 50 + 5 um, respectively.
The pseudostratlfled eplthellum is composed of four main
cell types: principal, apical, basal and intraepithe-
lial lymphocyte. Occasional macrophages are also found
in the epithelium. The tall, narrow, columnar princi-
pal cells demonstrate morphological features character-
istic of absorption and secretion. An unusual feature,
apparently unique to the primate, is the presence of
deep invaginations of the apical cytoplasm which con-
tain membrane-bounded vacuoles. Similar, but larger
vacuoles are present among the stereocilia and in the
tubule lumen. Large clusters of mitochondria and elec-
tron-dense membrane-bounded granules characterize the
infranuclear region of the cytoplasm. Principal cells
are studded with closely aligned stereocilia. Their nu-
clei are cigar-shaped in the initial segment and first
portion of the head region, but become highly infolded
in the distal head, body and tail portions. The apical
or mitochondrion-rich cell possesses a cytoplasm which
extends from the base of the epithelium to the tubule
lumen. Basal cells contain few organelles and are found
throughout the length of the duct. Arterioles and cap-
illaries appear to penetrate directly into the epithe-
lium from the underlying connective tissue, however, the
basal lamina of the epididymal duct always intervenes
between the endothelium of the blood vessels and the
epithelial cells. Several of the above observations
have not been noted in rodents and other mammalian spe-
cies and may be unique to the primate. (Supported in
part by NIH grant no. HD 06069.)
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T MYCOPLASMA (UREAPLASMA UREALYTICUM) IN
SEMINAL PLASMA AND SPERMATOZOA FROM INFERTILE
AND FERTILE VOLUNTEERS. M.E. Rehewy, A.J.
Thomas, E.S.E. Hafez, W.J. Brown, K.S.
Moghissi and S. Jaszczak. Andrology Research
Unit, Mott Center and Departments of Urology
and Immunology-Microbiology, Wayne State
University School of Medicine, Detroit, MI
Seventy-five semen samples, aseptically
collected from infertile patients and fertile
volunteers were analysed, cultured in Shepard
U-9 urease color test medium and on differen-
tial medium A,, incubated at 37°C for 48 hours
and examined %icroscopically for T-Mycoplasma.
Forty-seven samples are currently available
for statistical analysis. Seminal plasma and
spermatozoa washed in sterile phosphate buffer
saline (3x) were also cultured and examined by
scanning electron microscopy. Mycoplasma
colonization was not correlated with semen
volume, sperm concentration, motility, or with
percent of abnormal morphology. Of interest
are those patients having symptoms of ureth-
ritis. T-Mycoplasma was cultured from both
seminal plasma and washed spermatozoa, and it
is only these patients who had pyuria. T-Myco-
plasma was present in 35% of all ejaculates
studies, 30% (11 out of 37) from infertile
patients and 507% (5 out of 10) from fertile
donors. After separation of spermatozoa from
the seminal plasma, T-Mycoplasma was cultured
in 67% of infertile and 75% infected donors in
both seminal plasma and sperm fractions. 1In
33% of infertile and 25% of infected donors
mycoplasma was cultured from sperm fraction
only when seminal plasma cultures were nega-
tive. T-Mycoplasma was detected on the mid-
piece of infected sperm as shown by S.E.M. 1In
vitro penetration of infected sperm in
infected and uninfected cervical mucous was

not altered significantlg. (Supported by Ford
Foundation Grant #710-0287A.)
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COMPARATIVE ANDROGEN ASSIMILATION BY VARIOUS ACCESSORY
SEX ORGANS OF THE MALE RAT. C.L. Robinette and M.G.
Mawhinney. Depts. of Pharmacology and Urology, West
Virginia University Medical Ctr., Morgantown, WV

The anterior (A), dorsal (D) and ventral (V) pros-
tates and the seminal vesicles (SV) of sexually mature
male Wistar rats were assessed for their ability to
metabolize and to retain androgens in vivo and for thei
capacity to metabolize testosterone (T) and to bind
dihydrotestosterone (DHT) to cytosol receptors in
vitro. After a pulse injection of 3H-T in vivo, “andro-
stanediols and DHT were the steroids recovered to the
greatest extent in these organs at all times examined
post-injection (5, 15, 30 and 60 minutes). At later
times, DHT was preferentially retained which presumably
reflects factors such as 5a-reductase activity and the
presence of specific intracellular DHT receptors. At
60 minutes, the V retained the highest concentration of
DHT while much lower levels of DHT were recovered from
the A, D and SV. In vitro Scatchard plot analyses of
cytosolic DHT binding in 24 hour castrates revealed no
detectable differences in the affinity of the specific
receptors for DHT in any of the organs studied. This
indicates that qualitatively similar binding sites may
be present. Quantitative differences in the concentra-
tion of binding sites were found, however, with the V
possessing markedly higher levels than the other glands.
In general, the number of binding sites quantified in
vitro paralleled the capacity of the accessory sex
organs to retain DHT in vivo. The metabolism of 3H-T in
vitro by tissue chops indicates that 5o-reductase acti-
vity probably contributes less to the variation in DHT
retention among these organs in vivo than does cytosol
binding of DHT.

Differences were therefore found, especially in the
V, in the ability of the various accessory sex glands
to bind and retain androgens. Although the V is the
most commonly investigated secondary sex gland of the
rat, these studies indicate that it is not necessarily
representative of androgen dynamics in the rat sex
accessory organ complex in general. (Supported in part
by NO1-CP-43230 and RO1-CA-13103)
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TESTICULAR STEROID LEVELS AND METABOLISM DURING CHRONIC
TREATMENT WITH HIGH DOSES OF ESTROGEN IN YOUNG MEN. L.J
Rodriquez-Rigau; R.K. Tcholakian; K.D. Smith, and E.

Steinberger. Department of Reproductive Med1c1ne & Bio-
logy, Univ.of Texas Medical School at Houston, Tx.

Testicular concentrations of testosterone(T), prog-

esterone(P), 200-Dihydroprogesterone(20a-DHP) and 178-
estrad1o](E ) were measured by radioimmunoassay in homo-
genates of test1cu]ar tissues of two men with prostatic
carcinoma who had not previously received any hormonal
medication, and in four young male transsexuals after
at least one year of treatment with high doses of ethi-
nyl-estradiol. Throughout treatment all four transsex-
uals exhibited complete suppression of circulating tes-
tosterone and gonadotrophins, while plasma estradiol
levels were consistently high. All intratesticular
steroid levels were significantly suppressed in the
estrogen treated patients demonstrating that suppress-
ive effects of estrogen on testicular steroidogenesis
are mainly at a point above progesterone. However, the
ratio P/T was significantly higher in testes of estro-
gen treated men, suggesting a further suppression of
the progesterone+testosterone pathway. Similarly, the
ratio P/20a-DHP was significantly reduced in estrogen-
treated, suggesting an increase of 20a-reductase acti-
vity. In vitro incubation of testicular tissues of es-
trogen-treated men with radiolabelled progesterone dem-
onstrated significant suppression of 17a-hydroxylase
activity and a s1gn1f1cant increase in 20a-reductase
activity, va11dat1ng the in vivo results. Incubation
with H3- AS-pregnenolone for different time intervals
demonstrated an accumulation of progesterone, and no
further metabolism after this point, suggesting that
either the 3B-01-hydroxy-steroid-dehydrogenase and
isomerase is not affected by estrogen treatment, or it
is affected, but to lesser degree than 17a- hydrox'lase
H3-A%-androstenedione was converted readily to testos-
terone, demonstrating no effect of the treatment on
17B-hydrogenase. (Supported in part by NIH Grant 5-P50-
HD-08338 and Ford Foundation).
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INTEROPERATIVE EVALUATION OF SEMINIFEROUS TUBULE
FUNCTION BY FROZEN BIOPSY. C.M. Rothman and C.A. Sims.
Century City Hospital, Department of Pathology,
Century City, California and The Tyler Medical Clinic,
Inc., Los Angeles, California.

Frozen biopsies, obtained in 10 minutes, provide
significant information concerning seminiferous tubule
function, such that operative procedures can be
altered as a result of histologic findings.

Two representative cases will be discussed.
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THE ROLE OF SERTOLI ECTOPLASMIC SPECIALIZATIONS IN
SPERMATOGENESIS. L.D. Russell. Dept. of Biological
Structure, U. of Miami School of Medicine, Miami, Fl.

Endoplasmic reticulum and filaments at the subsur-
face aspect of Sertoli cells comprise the ectoplasmic
specializations (ES), a structure of unknown function
which is often seen facing germ cells. In the ES-germ
cell relationship, the width of the intercellular space
was not diminished but appeared irregular, measuring
from 20nm=-200nm. This space is unremarkable, appearing
to lack the necessary "connecting material" generally
associated with classical forms of junctions. Hyper-
tonic fixative,which causes germ cells to shrink and
pull away from Sertoli cells,was employed to demons-
trate that nearby germ cells readily separate from the
cell surface at ES sites. The preceeding observations
indicate that the ES is not a device for maintaining
cell-to-cell adhesion.

The most immature germ cell type(of the rat)seen to
be associated with the ES was the mid-pachytene sperm-
atocyte (stage VIII). The ES did not, however, become
well developed until the stage VIII of the next cycle,
when it was seen facing the acrosome of step 8 sperm-
atids. At this time the spermatids began to elongate
and were seen within recesses of the Sertoli cell.

They remained in this general position until stage VIII
of the next cycle where it was observed that the ES was
disengaged from its position facing the heads of the
late spermatids. ES were now seen at the lateral
border of the Sertoli cell facing early spermatids
(step 8) or mid-pachytene spermatocytes. After the
ES has shifted from its position facing the late sperm-
atid, the recesses holding the spermatid were obliter-
ated. It is postulated that ESs associated with
spermatids more advanced than step 8 (stage VIII) act
to stiffen the Sertoli plasma membrane around the germ
cell, thus providing a cup shaped recess containing the
spermatid during its elongation phase of development.
The dissociation of ES from germ cell in late spermio-
genesis causes the obliteration of the recesses and
thus facilitates release of the late spermatids.
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SEMEN ANALYSIS IN DES-EXPOSED OFFSPRING
G.F.B.Schumacher, W.B.Gill and M.Bibbo. Depts of Obstet-
rics and Gynecology and Surgery(Urology),The University
of Chicago Pritzker School of Medicine,Chicago,Illinois.

A prospective double blind study was performed in
1951-52 at The University of Chicago to evaluate dieth-
ylstilbestrol (DES) for the protection of pregnancy(W.J.
Dieckmann et al.:Am.J.Obstet.Gynecol.66, 1062,1953).The
female and male offspring exposed to DES in utero show
certain genital tract abnormalities in a significantly
higher percentage as compared to the placebo exposed
controls (M.Bibbo et al.:Obstet.Gynecol.49,1,1977). The
results of the first semen analysis of 88 DES-exposed
vs.55 controls of this series show a significantly high-
er number of individuals with abnormal findings.In the
exposed group 21% have <20x10° per ml sperm(including 3
cases of azoospermia) vs.4% in the control group
(P<0.001). Differences with respect to the % motile
sperm are less striking but a reduced motility grade of
2-2.5(of 4) was noticed in 31% of the exposed vs. 6% of
the controls (P<0.005). Less than 60% oval forms were
recorded in 27% of the exposed vs. 5% of the control
group (P<0.005). The exposed group showed 84x106/ml
sperm, a significantly lower (P<0.02) average sperm
density than the control group, 123x10%/ml. The
difference between the average value of 55.8% motile
sperm in the exposed vs. 60.1% in the control group is
not significant, whereas the difference between 69.9%
and 76.1% of oval forms in the respective groups is
marked by P<0.01. The figures for volume,clot formation,
clot lysis time, viscosity, and pH are not significantly
different. The application of Eliasson's scores results
in an average of 6 for the exposed and of 2 for the con-
trols (P<0.001).A score of >10 is reached in 23% of the
DES-exposed vs.5% in the controls s(P<0.025). Scores of
>5 are associated with genital abnormalities in more
than half of the cases. The results suggest that DES-
exposure in utero may be associated with impaired
spermatogenesis of various degrees in a considerable
number of instances.

Supported by NIH Contract #NO1-HD-4-2850.
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ACTION OF CYPROTERONE ACETATE ON GROWTH OF
ANDROGEN-DEPENDENT MOUSE MAMMARY CARCINOMA

IN CELL CULTURE. G. Sica, F. Ranelletti, G. Barile,
R. DePirro, and S. “Tacobelli. Department of Obstetrics
and Gynecology, Catholic University, Roma, Italy.

Cells from an androgen-dependent mouse mammary
carcinoma (Shionogi SC-115) were grown in culture in
the presence of various hormones and cyproterone
acetate. In addition to androgens, glucocorticoids
and prolactin were necessary for the maximal stimu-
lation of the cells as judged by measuring the growth
rate and the incorporation of labeled precursors into
DNA, RNA and protein. The addition of cyproterone
acetate to the culture medium suppressed the action of
testosterone, but did not interfere with the effects of
prolactin. These findings were taken as proof of the
direct and specific antiandrogenic action of cypro-
terone acetate on SC-115 mammary cells.
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INTRA-ABDOMINAL MICROSURGERY: INGUINAL
RECONSTRUCTION OF VAS DEFERENS, AND
TESTICULAR REVASCULARIZATION. Sherman J.
Silber, St. Luke's Hospital-West, St. Louis,
Missouri.

Two percent of male infants undergoing
bilateral inguinal herniorrhaphy suffer
damage to the vas deferens, with subsequent
infertility. Microscopic re-anastomosis of
the vas deferens in this area can be
accomplished by extensive mobilization of the
vas intra-abdominally and scrotally, since
the two ends are often very far apart.

Five percent of cryptorchid testicles are
intra-abdominal, and can best be brought into
the scrotum by auto-transplantation. This
involves detachment of the spermatic vessels
intra-peritoneally with microscopic re-
anastomosis to the inferior epigastrics in the
groin.

Testicular transplantation can now be
reliably accomplished clinically, and simply
awaits further refinement of our treatment
for allograft rejection to become a useful
adjunct to otherwise uncorrectable male
infertility problems.
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GONADOTROPIN BINDING, STEROIDOGENESIS AND
SPERMATOGENESIS IN THE TESTES OF AGED RATS.
R.W. Steger, J.J. Peluso, J. Bruni, E.S.E.
Hafez, and J. Meites. C.S. Mott Center for
Human Growth & Development, Wayne State Univ.
School of Medicine, Detroit. Dept. of Physiol.
Michigan State Univ., E.Lansing, MI.
Testosterone production and steroidogenic
enzyme activity is decreased in the aged
testes. Testicular response to gonadotropins
is also reduced with age. An experiment was
designed to determine the ability of the
testis to bindl25I-LH and 1251-FSH; to synth-
esize testosterone; and to maintain sperma-
togenesis in 4- and 18-month old rats.
Gonadotropin binding was estimated by incuba-
tion of testicular homogenates with either
1251-hLH or 125I-hFSH and counting the bound
gonadotropins. Serum testosterone was de-
termined by R.I.A. The spermatogenic cycle
was evaluated in PAS-hematoxylin stained
sections using Leblond-Clermont's classifi-
cation. LH and FSH binding was not affected
by aging. Young rats had significantly
higher serum testosterone levels than did
aged males.

Age (months)

. 3 to 4 18

LH binding }10°cpm 1.1 + 0.2 0.91 + 0.2
FSH binding{/mg pmt.2.6 + 0.3 2.3 + 0.1
Testosterone(ng/ml) 3.2 + 0.3 0.64 + 0.08

The spermatogenic cycle was not affected, al-
though there were focal depletions of sperm-
iogenesis in some tubules of aged rats. Thus,
changes in capacity of aged testis to bind
gonadotropin does not seem responsible for
reduction in testosterone levels in aged rats.
(Supported by Ford Foundation grant 710-0287A;
NIH grant RR 05384 & NIA grant AG-00416)
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FSH-STIMULATION OF CYCLIC AMP IN ISOLATED SERTOLI CELLS
FROM RATS OF DIFFERENT AGES. A. Steinberger and J.J.
Heindel, Department of Reproductive Medicine and Bio-
logy and Department of Pharmacology, University of
Texas Medical School at Houston, Houston, Texas.

FSH elicits a much greater accumulation of cyclic
AMP in immature rat testis compared to adult. The rea-
sons for the diminishing response with age have not
been clarified. To explore the possibility that the
response of Sertoli cells to FSH may change during sex-
ual maturation, populations of Sertoli cells were iso-
lated (85-98% pure) from 18, 24 and 33 day old rats and
compared for their ability to accumulate cyclic AMP in
response to FSH. Isolated Sertoli cells, cultured f8r 4
days, (Steinberger et al.1975) were incubated at 34°C
for 30 min. with 1mM MIX (3-isobutyl-1-methyl-xanthine)
and/or 0-100ug FSH (NIH-FSH-S11). The cyclic nucleo-
tides were extracted with 0.4N perchloric acid chroma-
tographed on Dowex formate column and quantitated by
radioimmunoassay method (Heindel et al.1975). Tritiated
cyclic AMP and cyclic GMP were added prior to the ex-
traction to calculate the recoveries. The proteins were
measured by the Lowry method. The basal levels of cyc-
1ic AMP were similar in all age groups (< 10 picomoles/
mg protein). MIX in absence of FSH increased the basal
cyclic AMP levels 2-3 fold. In absence of MIX, FSH
elicited a significant dose response only in Sertoli
cells from 18 day rats. In presence of MIX, the maximum
responses to 100ug FSH in the 18,24 and 33 day age-
groups respectively were: 1338 + 218; 234 + 22; 153 +
15 picomoles cyclic AMP/mg protein. The declined res-
ponse to FSH with age was also apparent when the cyclic
AMP content was expressed per ug Sertoli cell DNA or
per 10° Sertoli cells. FSH had no effect on cyclic GMP
levels. These results indicate that cyclic AMP in the
Sertoli cells is stimulated by FSH, and its response
to FSH declines during sexual maturation. This diminish-
ed response is not due to decreased binding of FSH or
increased phosphodiesterase activity. Supported in
part by NICHHD Grant #08338, NSF Grant #GB-4133F and
the Faith Foundation.
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THE EFFECT OF HUMAN ENDOMETRIAL SECRETIONS ON THE META-
BOLISM OF HUMAN SPERMATOZOA. N. Trifunac and G.S.
Bernstein. Department of Obstetrics and Gynecology,
University of Southern California School of Medicine,
Los Angeles, CA

The interaction between human uterine secretions
and human spermatozoa was studied. Secretions were
obtained by washing the endometrial surface of normal
uteri removed at surgery and collecting uterine fluid
by incubating millipore chambers in the uteri of
volunteers. A microtechnique was devised for con-
ducting metabolic studies with the small volumes
(50 ul) of fluid obtained in the chamber. The uterine
secretions obtained by these two methods reduced the
formation of CO2 by sperm from labeled glucose without
affecting the accumulation of lactic acid. Sperm
motility was not affected during a 3 hour incubation
period. Uterine washings also reduced the rate of
oxygen uptake of treated sperm. This reduction in
oxidative metabolism by endometrial secretions is
similar to the effect of seminal plasma and some
steroid hormones.

The significance of these changes and the mechanism
by which they occur are being studied. The metabolic
alteration may have the effect of prolonging the life
span of spermatozoa within the female tract.
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THE EFFECTS OF OSMOLALITY ON THE INITIATION OF SPERM
MOTILITY. T. T. Turner and S. S. Howards. Department
of Urology, University of Virginia School of Medicine,
Charlottesville, VA.

It has been proposed that the hyperosmotic fluids of
the epididymis are involved in maintaining sperm gquies-
ence in the male tract. Furthermore, it has been spec-
ulated that a drop in osmolality to iso-osmolar condi-
tions might contribute to the initiation of motility in
the ejaculate. The present study was undertaken to
determine the effects of osmolality alteration on the
initiation of sperm motility in the rat.

Samples of cauda epididymal spermatozoa + epididymal
plasma were obtained by micropuncture. The 500 nl
samples were diluted with known volumes of ionic solu-
tions having known osmolalities. Dilutions were also
done with distilled water and epididymal plasma. Motil-
ity scores (0 - 4) were taken every 15 min. for a 1 hr.
time period. The samples were maintained under oil and
in the dark at 370cC.

Neat epididymal samples and samples diluted with
either distilled water or epididymal plasma never be-~
came motile. Epididymal samples diluted with ionic
solutions varying in osmolarity over physiologic ranges
all became motile. In solutions of non-physiologic os-
molarity, hypotonic solutions were more detrimental to
motility than were hypertonic solutions.

The results of this study indicate that the initia-
tion of sperm motility is not directly related to osmo-
larity alterations within physiologic ranges. Previous
workers have demonstrated that when added to ejaculated
cells, hypoosmotic fluids inhibit motility much more
than hypertonic fluids. The dilutions done in this
study with fluids having osmolarities at sub- or supra-
physiologic levels gave similar results. Neither is
initiation of motility due to a mere dilution effect on
sperm cells since the cells never became motile when
diluted in epididymal plasma. These observations imply
that the secretions of the accessory sex glands either
add motility factors (simply ions?) or they dilute in-
hibiting factor(s) in the epididymal plasma.
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OPTIMAL INITIAL CONCENTRATION OF FRUCTOSE FOR SPERM
MOTILITY IN VITRO. N.S. Ujwal and R.K. Pathak. Depart-
ment of Anatomy, S.M.S. Medical College, Jaipur, India.

In human semen fructose concentration varies from
84mg/100m1 to 700mg/100m1 (average 257mg/100ml)with an
individual variation of 228mg/100ml at 2 week intervals.
This study was conducted to see the effect of initial
fructose concentration on sperm viability and motility.
Using fresh ejacusated spermatozoa resuspended in buf-
ered saline at 37°C we performed in vitro motility stud-
ies using graded fructose, glucose, and maltose concen-
trations for 6 hrs.

It was seen that initial fructose concentration has
a direct correlation with sperm motility and viability
between 100-600mg/100ml1, maximum variation being 400-
600mg/100m1. Above 600mg/100ml no significant change
was observed. Comparable results were found with glu-
cose while maltose showed a decrease in motility. The
use of 600mg/100ml1 concentration of fructose is recom-
mended in artificial diluents.
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TESTICULAR ULTRASOUND AND SPERMATOGENESIS IN THE RAT.
R. L. Urry, K. A. Dougherty, C. A. Linke, E. L.
Carstensen and A. T. K. Cockett.Department of Zoology,
Brigham Young Univ., Provo, Utah and Division of
Urology and Department of Biomedical Engineering,
Univ. Rochester School of Medicine and Dentistry,
Rochester, N.Y.

Recent reports concerning male contraceptive
possibilities of ultrasound have received widespread
publicity. Since pilot studies in our laboratory
failed to confirm the sperm depleting effects of
ultrasound reported by other investigators, the
following studies were undertaken to further investi-
gate the actions of ultrasound on spermatogenesis in
the rat. The sperm counts of forty animals were
followed twice weekly for two months. Sperm counts
were obtained by collecting 24 hr urine samples from
animals which had previously undergone operations to
divert the vas-deferens into the bladder. At the end
of the baseline period the animals were divided into
five groups. One group served as a control; one
group served as a thermal control; one group received
a dose of ultrasound of 2 watts/cm? for 10 minutes;
one group received a dose of 4 watts/cm2; and one
group received a dose of 2 watts/cm2, twice, two days
apart. Sperm counts were then followed in each animal
twice weekly for three months.

The results indicated that there was no depression
in sperm counts in the treated groups following the
ultrasound. Testicular histology and testicular,
prostate, and seminal vesicle weights were the same
in the treated groups as in the control animals. The
experiments thus failed to substantiate the claim
that azoospermia quickly results after application of
the above doses of ultrasound.
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HYPOGONADOTROPIC HYPOGONADISM IN MALE AND ELE-
VATED SERUM ESTRADIOL. Lubomir J. Valenta,
University of Califormia, Irvine - Medical Cen-
ter, Orange, CA 92668.

A’ 36-year-old man complaining of lack of
libido and impotence was found to suffer from
hypogonadism and azoospermia. Phenotypically,
he showed signs of long standing excess of
estrogen (wide hips, fat distribution, gyneco-
mastia, varicose veins). He had normal penis,
small soft testicles and small soft prostate.
His baseline serum testosterone (T) varied be-
tween 160 and 560 ng/100 ml (normal 300-1000).
On two occasions, the luteinizing hormone was
borderline low, 7 and 9 mIU/ml, and the follicle
stimulating hormone (FSH) was low, 4.6 and 5.5
mIU/ml (normal 6-30). Serum estradiol (E2) was
consistantly elevated to 39-56 pg/ml (normal
male 8-38). There was no change of E7 following
Metopirone administration, and it was not sup-
pressed by Dexamethasone, while there was
normal response of cortisol to both treatments.
On the contrary, all manipulations involving
the gonadotropin-gonadal axis provoked signifi-
cant changes in the serum levels of T, E9, LH
and FSH. Human chorionic gonadotropin stimulat-
ed T to 960 and E2 to 150. There was increase
of T to 1060 and 1040, and E2 to 92 and 100
respectively after two separate courses of
clomiphene citrate administration. LH and FSH
also increased, to 23 and 16.5 respectively.
Synthetic gonadotropin releasing hormone
(Ayerst) provoked normal increase in LH and FSH,
There was an increase in E2 and suppression of
T following medroxyprogesterone medication. It
is concluded that the nature of the hypogonado-
tropic hypogonadism was functional suppression
of the gonadotropins, possibly by the elevated
levels of estradiol. The most likely source of
the estradiol were the patient's testicles.
There were no signs of a tumor, alcoholism or
exogenous estrogen intake.
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SPECIFIC PROTEIN SYNTHESIS IN ISOLATED EPITHELIUM OF
GUINEA PIG SEMINAL VESICLE. C.M. Veneziale and

J.M. Burns. Department of Molecular Medicine, Mayo
Medical School, Mayo Clinic, Rochester, MN.

Four intrinsic soluble proteins are synthesized
and secreted by sexually mature guinea pig seminal
vesicle epithelium which comprises a monolayer of
homogeneous columnar cells. The proteins are
referred to as 1, 2, 3, and 4 in order of elution
during DEAE column chromatography.

Specific primary antibodies were harvested from
goats which had been inoculated with the purified
vesicular proteins; secondary antibodies were
obtained from a donkey inoculated with goat
y-globulins. Double antibody immunoprecipitation
techniques were developed to precipitate the
vesicular proteins. Thus, proteins newly synthesized
from carbon-14 labeled amino acids could be
precipitated and the incorporated isotope counted.

Isolated seminal vesicle epithelium, incubated in
only a buffered salt solution containing glucose,
readily synthesized the soluble, secreted proteins
from added lysine-14C and gl¥c1ne-14c, histidine-l4c
and glutamic-14C glutamine- 4¢ alone and
arg1n1ne-14C alone. After 60 mins of incubation with
gly-14C and lys-14C the tissue incorporated 20% of
the label into specific proteins. Only 4-9% of the
newly synthesized protein remained intracellular.
Five days post-castration, the isolated tissue
synthesized specific proteins at 287% of the control
rate., However, total protein synthesis diminished
also. Thus, androgens supported epithelial cell
function beyond support of synthesis of cell-specific
soluble secreted proteins.

Forty-eight hours after androgen replacement in
vivo, specific protein synthesis by the isolated
tissue was restored to only 50-55% of control. Our
isolated seminal vesicle epithelial preparation has
provided a unique opportunity to study the synthesis
and secretion of abundant cell-specific proteins by
androgen-dependent tissue.
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ENDOCRINE STUDIES IN A PUBERTAL MALE PSEUDOHERMAPHRO-
DITE WITH 17-KETOREDUCTASE DEFICIENCY. R. Virdis,

P. Saenger, B. Senior, M. New. The New York Hospital
Cornell Medical Center, New York, N.Y. and Tufts-New
England Medical Center, Boston, MA.

A 12 y.o. child (46,XY) with 17-ketoreductase de-
ficiency was investigated. The patient, reared as a
female was first noted to have clitoromegaly at 10 yrs
of age. Increased facial hair, deepening of the voice,
acne, increased body hair and early breast development
were noted at 12 yr. A4-androstenedione (A4) in
peripheral blood was markedly elevated (1913 ng/dl)
whereas testosterone (T) was in the male range of Tan-
ner III puberty (240 ng/dl). Thus A4/T in this patient
was 9.4, compared to a normal ratio of 0.15 to 0.25.
T/DHT was normal (10.5). Estrone (E; level was
slightly elevated (6 ng/dl, nl, 2.5 - 4.5 ng/dl). Es-
tradiol (E, was normal) (1.65 ng/dl). Thus E;/E, was
slightly elevated (3.6, nl, 1-2). At laparotomy
testes were found and spermatic vein blood was obtained
prior to castration. Androgen determinations of sper-
matic vein blood demonstrated extremely high A4 levels
(283 pg/dl) and low levels of T(16 ug/dl). Normal
values in spermatic vein for A4 and T in adult males
are 3 and 75 ng/dl, respectively. Thus A4/T in sper-
matic veins was 17, higher than in the peripheral blood,
suggesting peripheral conversion of A4 to T. Incuba-
tion of testes slices with A4 demonstrated severely
impaired conversion to T (15 pmoles/100 mg tissue)
compared to 2 controls with normal 17-ketoreductase
function (4,600 and 7,600 pmoles/100 mg tissue). Con-
version of T to A4 by the testes slices was also im-
paired (18 pmoles/100 mg tissue) compared to controls
(149 and 140 pmoles/100 mg tissue). Conversion of E;
to E; was impaired to a lesser degree (57 pmoles/100 mg
tissue) compared to controls (204 pmoles/100 mg tissue)
CONCLUSION: The 17-ketoreductase deficienty was docu-
mented in vivo by impaired conversion of precursor
hormones resulting in higher than normal A4/T and
E,/E, ratios in blood. In vitro studies in testes
slices confirmed the enzymatic defect.
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IN VITRO CONVERSION OF 50-REDUCED METABOLITES OF
TESTOSTERONE BY THE TESTES, VENTRAL PROSTATE GLANDS AND
SEMINAL VESICLES OF ADULT RATS. D.W. Warren and

N. Ahmad. Departments of Physiology and Anatomy,
University of Southern California School of Medicine,
Los Angeles, California.

Previous studies have shown that androgen target
tissues metabolize testosterone to 5a-reduced compounds
such as dihydrotestosterone (DHT), 5o-androstan-3o0.,

178 diol (30-diol) and 5c-androstan-3B8, 178 diol
(38-diol). It has been shown by our laboratory as well
as by some other investigators that these compounds have
biological activity in in vivo studies. It is the
purpose of this investigation to determine if selective
metabolism to a specific androgen occurs in the testes,
ventral prostate glands or seminal vesicles in vitro.
Incubations were performed in an environment which
showed no morphological evidence of tissue disruption
over the entire period of incubation. One hundred mg
of tissue was used for each experiment. Testes were
incubated for 30 minutes at 34°C in Krebs-Ringer
bicarbonate glucose buffer in an atmosphere of 95% 02
and 5% CO2. Seminal vesicles and prostate glands were
incubated under similar conditions except at a temper-
ature of 37°C. 1In separate experiments each tissue was
incubated with tritiated forms of DHT, 3a-diol or
3B-diol. Testes converted 66% of a DHT precursor and
83% of a 3B-diol precursor to 30-diol. When the same
tissue was incubated with 3a-diol, 977 remained
unmetabolized. The prostate glands converted 57% of a
3 a-diol precursor to DHT. However, 877% of a DHT
precursor and 917% of a 3B-diol precursor remained as the
substrates. The seminal vesicles metabolized small
amounts of radioactive substrates to other products.
These studies indicate that the testes predominantly
convert the substrates utilized to 3a-diol. The
prostate, on the other hand, contains 3a hydroxysteroid
dehydrogenase and favors metabolism to the oxidized
form, with very little 3B-hydroxysteroid dehydrogenase
activity. The seminal vesicles, while rich in 5a-
reductase activity, contain very little 30 or 3B-
hydroxysteroid dehydrogenase activity.
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THE EFFECT OF TESTOSTERONE AND ESTRADIOL ON THE
BINDING CHARACTERISTICS OF GONADOTROPIN RELEAS-
ING HORMONE (GnRH) TO THE BOVINE ANTERIOR PITUI-
TARY PLASMA MEMBRANES AND PURIFIED GnRH RECEPTOR
PROTEIN. Joseph C. Zolman and Lubomir J. Valenta,
University of California, Irvine = Medical Center, Orange,
CA 92668 .

Synthetic GnRH (Ayerst) was monoiodinated with 125 1o
high specific activity. It retained full biological activity of
GnRH as determined by its ability to release lutenizing
hormone (LH) from the bovine anterior pituitary slices in
vitro. Specific binding of 125|-GnRH to bovine anterior
pituitary plasma membranes was studied using materials from
steer and hejfer. "Multisigmoid" concentration dependence
binding of 125|-GnRH was observed with, at least, three
bindingl, siffs with half maximum binding of 0.75x(010M -1,
4.5x1010M~1, and 7.5x10I0M~!, respectively. This was a
typical pattern in the heifer derived plasma membranes. In
the materials from the steer, the second binding "site" was
missing. However, it could be "induced" by pretreatment
for 30 min. with 50 pg/ml |7B-estradiol (E2). The isolated
plasma membranes were solubilized and the GnRH receptor
protein (GnRH.R) was purified by affinity techniques.
Association and dissociation rate of GnRH and GnRH.R was
studied in vitro. The formation of the GnRH-GnRH.R com-
plex was concentration and time dependent in similar manner
as observed on isolated plasma membranes. The dissociation
rate was indirectly related to the preincubation time period,
and GnRH/GnRH.R ratio. The association rate was markedly
reduced -by preincubation of GnRH.R with testosterone in
concentrations as low as 0.06 ng/ml. There was no signifi-
cant change in the dissociation rate. It is concluded that
sex dependent differences probably exist in the GnRH inter-
action with the gonadotrophs and are possibly due to the sex
steroids. The negative feed-back mechanism of the sex
hormones on the gonadotrophs may be due to the modifica=
tions by sex steroids of the regulatory function of the GnRH
receptor protein.
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